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Lighted Aids to Navigation—Electric Apparatus

21-1 GENERAL

21-1-1 Definition—

A. Electric lighted aids to navigation apparatus
consists of the component parts of electrically oper-
ated lighted buoys, minor lights including range
lights, and major lights; which may comprise a
lantern, lens, power supply, lamp, wiring, lamp-
changer or stand-by lamp, flasher, time clock, light
sensitive control, alarm circuit, and stand-by power
supply. The component parts of minor electric lens
lanterns are generally interchangeable between mi-
nor lights and lighted buoys. See sections 21-2-1
for description of a minor light, 21-3-1 for a lighted
buoy, and 21-15~1 for a major light.

21-1-5 Standardization of Lighting Equip-
| ment—

A. In view of the great diversity of apparatus in
use, the Service in the past was not restricted to
particular designs or makes. As a result there are
in use at the present time a large variety of makes
and types of apparatus from numerous manufac-
turers. However, the present trend is toward stand-
ardization, using as few types as possible, based
where practicable on Service plans and specifica-
tions.

B. A full description of the physical characteris-
tics of the particular type that is wanted should be
included in all work authorization requests in-
volving the establishment or change of lighting
apparatus.

21-2 MINOR LIGHTS.

21-2-1

A. An electrically-operated minor light is exhib-
ited from a fixed structure which may be located
on shore or on a marine site in harbors, rivers, inland
waterways, or other location where an aid of rela-
tively low candlepower is required. Although many
range lights show relatively high candlepower, the
majority are still considered minor lights. The
illuminating apparatus is usually powered from low
discharge type storage batteries, primary cells, or
air cells, where commercial power is unobtainable,
and the lanterns are generally equipped with lamp-
changers and motor-driven flashers. Minor lights
are placed on various types of structures, such as
pile dolphins, skeleton towers, slatted piles, or occa-
sionally in the tower of a formerly attended light-
house. They are unwatched and are automatic in
operation.

Description—

21-3 LIGHTED BUOYS

21-3-1

A. The illuminating apparatus of electric lighted
buoys is powered from low discharge nonspill-type
storage batteries stowed in pockets in the main body
of the buoy, and the lantern is equipped with a
flasher mechanism and lampchanger unit. When
electric buoys are received from the manufacturer,

Description—

21-3

they are fully wired, ready for installation of the
batteries and lanterns. The component equipment
is ecsentially the same as that for minor lights and
is largely interchangeable, i. e. flasher, lamp-
changer, lantern, lens, color shade, etc. Lighted
buoys may be converted from acetylene to electric.
A structural description of all standard and the
more prevalent existing nonstandard types of
lichted buoys may be found in Chapter 24, “Buoys,
Mooring Appendages and Minor Structures.”

21-4 STORAGE BATTERIES

21-4-1 Types in Use—

A. Batteries for light stations.—Although there
are a few nickel-iron-alkaline batteries still in use
at light stations, the majority use a conventional
type lead-acid stationary battery.

B. Batteries for minor lights and buoys.—Several
types of batteries are in general use at present for
powering minor lights and lighted buoys such as:

(1) Conventional lead-acid storage battery.
(2) Low discharge lead-acid storage battery.
(3) Wet primary cells.

(4) Air depolarized wet cells.

(5) Nickel-iron storage battery.

C. Battery type to use depends on service period.—
Two general service conditions are encountered—
that in which attendance occurs at frequent inter-
vals (more often than once a month), and that in
which service is attempted only at long intervals
(3 months or longer, for instance). Intermediate
conditions may exist and the selection of the partic-
ular type of battery must be considered in the light
of local conditions, which include: amount of cur-
rent drain, accessibility, cost, and importance of
the aid. Other factors in addition to service period
are involved.when selecting the proper battery, and
include: existing practice in the area, seasonal tem-
perature range, and charging facilities. Selection
of the proper battery for a minor light or lighted
buoy should be made only after all of the factors
have been given careful consideration.

D When submitting work authorization requests

involving battery-operated lights, include complete
data on factors enumerated above and suggest type

of battery desired.

21-4-5 Llead Acid, Conventional Type—

A. The conventional type of lead acid storage bat-
tery is used at 115-volt high candlepower attended
and unattended lights, fog signals, and radiobeacons
and is also used for engine starting batteries at
light stations. These batteries are either floated on
direct current generators or recharged periodically
or continuously from commercial electric service
through rectiflers. The most frequently used size
is 200 ampere-hours. These batteries usually have
a one to two thousand cycle life. All batteries of
this type are furnished in hard rubber (monobloc)
or hard rubber and wood trays, in groups ranging
from one to four or more cells, or in glass jars.
Conventional-type lead acid batteries are generally
unsuitable for use in minor lights as they will not
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supply current for a sufficient length of tinre. This
is due to inherent internal losses which cause the
batteries to lose much of their charge within a com-
paratively short period, even when standing idle.
In addition, they are unsuitable for use in buoys due
to cpillage of electrolyte which would be caused by
the motion of the buoy in a seaway.

B. Stationary power batleries are also used to
stabilize the voltage fronr, and equalize the load on,
direct current engine generators, and to assure
emzrgency power at shore establishments, particu-
larly at radiobeacon stations, They may be either
of the pasted plate, or the Planté or formed plate
type. The latter type is preferable due to its long
life and comparative ruggedness, although the
recent addition of glass-wool retaining mats be-
tween the plates and separators in several pasted
plate types of batteries may extend their useful
life. Glass jars are preferred for stationary service,
principally to facilitate observation and good main-
tenance of the batteries, Starting batteries which
are assembled with many thin plates do not have a
particularly long life and should not be used except
indirectly for lighting, radio receivers, etc. Their
principal purpose is to supply a high current for
short periods.

21=4-10 Lead Acid, Low Discharge, Portable
Type—

A. The low discharge battery is a portable type
applied principally to aids to navigation in which
the discharge period may be extended from a few
weeks to a year or more. It is generally furnished
in 500 ampere-hour, single cell groups. It should
never be applied to power or starting duty. It is
used as the source of power for minor lights, ligchted
buoys, fog signals, and low powered radiobeacons.
The expression “low discharge” is applied to the
Willard type DH and DHB cells because there is
practically no loss of battery capacity due to self-
discharge over long periods of time. Thus practi-
cally all of the battery’s energy is available for
useful work. The capacity of both the DH 5-1 and
the DHB-5-1 cell is 500 ampere-hours if discharged
at a rate of 1 ampere (to a cut-off voltage of 1.95).

B. Two types.—The low discharge battery is fur-
nished-in two types—one for use on shore structures

and the other being a nonspillable type for use on
buoys. This latter type has greater over all height

to accommodate the electrolyte when the cell is in an
inclined position. The nonspillable type should
always be used in protective metal containers.

C. Difference between conventional and low dis-
charge batteries.—Low discharge cells, such as the
Willard type DH-5-1 and DHB-5-1 differ from con-
ventional cells principally in the purity of their lead
grid structure and active material. In order that a
conventional storage battery may deliver large num-
bers of cycles, the plates must be alloyed with anti-
mony or other elements to inhibit the gradual
change (forming) of the grid (supporting structure)
into active material. The presence of these alloys
increases local action at normal temperatures., As
stated, the low discharge cell is constructed from
pure lead, thus reducing local action to a low value.

For that reason, this type of cell is suitable for
cervice in which there may be a long interval be-
tween charging periods. In order that the rating
may be attained, the rate of discharge must be low.
The weight of active material in a low discharge
000 ampere-hour cell approximates that in a conven-
tional 200 ampere-hpur cell at the 8 or 10 hour rat-
ing. The foregoing explanation has been made to
bring out points which are involved in proper main-
tenance. All storage cells have excess active ma-
terial and, if discharged at low rates, will deliver
conciderably more than their rated capacity at the
6, 8, or 10 hour rate. The capacity is limited at low
rates principally by the available acid in the electro-
lyte. In conventional types, when discharged over a
long period, local action also exhausts an increasing
proportion of the total available capacity as the dis-
charge period is extended. When a battery is dis-
charged over a long period the sulphation extends
very deep into the active material. A battery should
not be permitted to remain discharged,

D. Charging low discharge cells.—For the fore-
going reasons, a fully discharged low discharge bat-
tery must be charged at its normal rate for a period
of 75 hours. This process should preferably be con-
tinuous to drive out the soft sulphates which lie
deep in the active material, and the charging rate
must not be increased. Since the low discharge cell
is constructed of pure materials, some of the grid
structure is converted during the charge to active
material, thus causing growth in height of the posi-
tive plates. The normal charging rate is 10 amperes
and 1t will take about 75 hours to recharge. Lower
charging rates may be used but the charge must be
carried through to completion. Excessive over-
charging must be avoided and only straight charge-
discharge basis shall be used. “Trickle” charging
or floated service shall not be used. The low dis-
charge characteristic of these cells is due to the
extreme purity of the electrolyte and component
interior parts, and scrupulous care must be exercised
to maintain this purity. More complete charging
instructions and data on maintenance of storage
batteries will be found in section 21-4—40.

(1) Number of cycles—~Low discharge batteries
will give relatively few cycles, being guaranteed for
10 cycles providing the cycles do not exceed 12
months. More than 10 eycles can be obtained if the
cycles are less than 12 months in duration, corre-
spondingly, less than 10 cycles may be expected if
the eycles exceed the 12-month period.

(2) Water.—Low discharge cells must be filled
with water that is known to be free from impurities.
Pure distilled water should be used.

E. General construction.—The battery consists of
two 194¢ inch positive lead plates and three negative
plates and separators in sulfuric acid electrolyte,
assembled in a hard rubber container with a cover

supporting the vented filling plugs and terminal

lugs. The specific gravity of the cell is 1.300 at
80° F. fully charged, and 1.130 discharged. When
the specific gravity is some intermediate figure, it
is a measure of the ampere-hours capacity remain-
ing in the battery. For example: if the specific grav-
ity reads 1.232 (a drop of 68 out of a total of 170
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WILLARD EDISON EVEREADY
DH-5-1 S-500 AIR CELL

Ficure 21-1.—Batteries used in minor light and buoy service.
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points), 40 percent of the capacity will have been
withdrawn and 60 percent remaining. The voltage
of the cell averages 2.05 volts throughout its period
of discharge. The self-discharge loss of energy in
1 year is less than 15 percent.

F'. Specific construction —The DH-5-1 type bat-
tery is intended for shore installations and is not
equipped with the nonspill vent. The DHB-5-1
type battery is used in most electric lighted buoys
and is equipped with a nonspill vent purposely
designed for buoy use. It is installed in metal cans
for protection as shown in fig. 21-1. Paraffin, hav-
ing a melting point of 127° to 130° F., is poured
around the cells after the battery is placed in the
can. A mechanical vent located in the center of
the cover permits an inclination of the cell 120°
from the vertical (30° past the horizontal) without
loss of electrolyte. A filling and testing plug, lo-
cated in the corner of the cover, is provided for
taking specific gravily readings and for adding
water.

G. New battery procedure.—The cells when re-
ceived from the manufacturer are fully charged and
ready for installation. The following procedure is
recommended before installing either a new battery
or a battery which has not been in service for a
period of several months.

(1) Remove filling plug and test the specific
gravity. It should read 1.285 to 1.300 at 8¢° F. when
fully charged. (If the specific gravity reads below
- 1.280, the cells are to be given an equalizing charge
at 10 amperes until the specific gravity stops rising.)

(2) Special filling syringe.—Test the level of the
electrolyte by means of the special filling syringe.
To do this, insert the syringe until it seats in the
filler opening. By squeezing and releasing the bulb,
excess acid or electrolyte will be drawn off. A low
level is indicated by lack of suction. If the elec-
trolyte is low and the specific gravity reading indi-
cates a fully charged condition (1.285-1.300 at 80°
F.) the level should be adjusted to the proper height
by adding pure distilled water until the specified
height of 134 inches above the plates has been
reached.

(3) After the proper electrolyvte level has been
obtained, the cells should be placed on charge for
a few hours to allow the water to become thoroughly
mixed with the electrolyte. Before charging, loosen
the hard rubber packing nut on the positive terminal
one-quarter turn.

(4) Replace filling plugs and clean the tops of the
cells and retighten the rubber packing nut not more
than one-half turn. It is important that the filling
plugs be properly seated and acid-tight.

(5) Test mechanical vent in DHB-5-1 type.—If
a DHB-3-1 type battery, sze that the mechanical
vent operates freely and is firmly in position, and as
a final test for the proper seating of the mechanical
vent and filling plug, lay the cell on its side and roll

it through 360° to detect any possible leakage which
might occur.

(a) To remove the vent, use the special wrench
provided to loosen it, then unscrew the vent by hand.
(Caution: Place index finger on the counterweight
while the vent is still in a horizontal position to pre-
vent the counterweight from revolving rapidly and
expelling the acid.) To seat the vent, screw it into
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position by hand, then take up with the wrench—a
guarter turn should be sufficient to secura a proper

seating, Avoid extreme pressure by renewing the
gasket if leakage is encountered.

H. Hydrometer readings—The hydrometer is an
instrument used to ascertain the specific gravity of
the electrolyte or battery solution. The syringe type
hydrometer is used to test all batteries of the en-
closed type. To take a reading, insert the end of
the rubber tube in the cell; squeeze and slowly
release the rubber bulb, drawing up electrolyte from
the cell until the hydrometer floats. The reading on
the graduated scale at the surface of the liquid is the
specific gravity of the electrolyte, After testing, the
ligquid must be returned to the cell from which it was
taken. If too much electrolyte is drawn into the
tube, the float will strike the stopper in the upper
end of the tube, giving an incorrect reading. The
specific gravity reading is expressed in points, Thus
the difference between 1.230 and 1.250 specific grav-
ity is 20 points. The specific gravity of the low
discharge cell ranges from 1.300 when charged to
about 1.130 when discharged. :

(1) Determining removal dale.—Accurate hy-
drometer readings, correctly interpreted, are abso-
lute checks on the charge still remaining in a battery.
In event intermediate readings are taken, the date
for removal may be predicted with reasonable ac-
curacy and arrangements made within sufficient
time to avoid undue discharge or electrical failure of
the installation. For example, in an installation of
low discharge cells that have been in service for
6 months, the specific gravity reading is 1.210. The
date for recharging the battery cells can be deter-
mined from the following data:

Specific gravity:

At start i e mm— e 1.300
When discharged______ . oo ___. 1.130
Range _______ e e e e e e o 170
When tested_ _________ e 1.210
OCRPpACItY used ... oo ool 80
Elapsed time when tested, days_______ 180

(2) During 180 days the specific gravity has
dropped 90 points or a rate of 2 days per point.
There are 80 points remaining before reaching com-
plete discharge. Therefore 2 times 80 equals 160
days’ life still remaining in the battery.

I. Charging.—Cells used in buoy service shall be
removed from the battery racks when placed on the
charging line. This is necessary because of the test-

ing operations required to determine the proper
charge and condition of the cell before reinstalla-

tion.

J. Electrolyte level.—Before putting a cell into
service, check the electrolyte level with the special
filling syringe. If low, adjust to the proper level by
adding pure distilled water only. After adding wa-
ter, continue the charge until the water is thor-
oughly mixed with the solution as indicated by the
hydrometer readings. In this way, errors in subse-

quent hydrometer readings taken on discharge will
be avoided.

K. Maintain purity of electrolyte—These cells
show practically no self-discharge on open circuit,
This is due to the extreme purity of their component
parts. To maintain this purity it is necessary to
avoid scrupulously any contamination from metals,
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rust, or any foreign substance. For this reason,
auring charge one should use a specific charging
plug or place the vent plug in the vent hole to avoid
contamination. Furthermore, it is imperative that
a special hydrometer, filling syringe, and thermome-
ter be provided for use on low discharge cells only.
Under no circumstances should these instruments
be used cn the regular charging line with other bat-
teries, as there is a possibility of transferring im-
purities from a conventional type battery to the
low discharge cells and thus causing considerable
damage,

L. Battery cells should not stand in discharged
condition.-—Cells which have been completely dis-
charged or have stood for some time in a discharged
condition should be watched for undue temperature
rise when recharged. Cells may be stored without
being placed in racks, but the tops must be kept
clear of any metallic substances which might fall
across the cell terminals and cause short circuits.
Short circuits not only prematurely discharge the
cells but (due to the heavy currents which may be
obtained from these cells) may damage the lead
plates or cause a fire.

M. See section 21-4-30 for installation instruc-
Lions.

21-4-15 Primary Cells—

A. Characteristics.—Primary cells of the copper -
oxide zinc¢ alkaline electrolyte type are used in many
minor light installations. These cells are not de-
signed for use in buoys. The batteries resist cor-
rosion and are not affected by dampness. They
provide a self-contained power supply requiring no
charging. When the battery is discharged, the ex-
hausted elements and the electrolyte are disposed
of and the battery is restored to full capacity by
inserting new elements and adding new electrolyte.

B. When exhausted. —For primary cells contained
in glass jars, an accurate indication of approaching
or complete exhaustion of the cell is given by visible
deterioration of the indicator panels at the bottom
of the zinc plates. When pinholes appear in the
indicator panel, the cell is 85 percent exhausted.
(See fig. 21-6.) Primary cells in metal cans are not
readily inspected, however, since the service time is
well established, periodic inspection of the plates is
not actually necessary.

C. A complete cell consists of the following :

(1) A unit assembly of positive and negative elec-
trodes.

(2) A can of caustic soda for mixing with water
to form the electrolyte.

(3) A glass or metal jar.

(4) A porcelain cover and gasket,

() A bottle of special battery oil (certain manu-
facturers of primary cells do not use separate bat-

tery oil but furnish it already mixed in the caustic
soda).

(6) Nuts and washers for making connections
and to attach the elements to the cover,

D. There are two types in general use. Type
S5-500 and M-1000, the numera] indicating the am-

pere-hour capacity at normal voltage of 0.66 volt
per cell.

21-7

E. Overvoltage.—A peak voltage is built up on
open circuit up to 38 percent in excess of normal
voltage, 1. e., if the cell is permitted to stand without
current drain, the battery develops a peak voltage
considerably higher than the continuous discharge
voltage. During this period of overvoltage, the
lamp is overloaded, which may result in lamp fail-
ure. The number of cells generally used for flashing
lights are as follows:

3.5-volt lamp, 5 cells.
6.2-volt lamp, 9 cells.
12.0-volt lamp, 18 cells.

F. To install primary cells, proceed as follows:

(1) Check all new material carefully. Do not
use cracked or broken jars, covers, or elements.
Keep boxes of new cells and renewals dry and un-
pack elements and soda only as needed,

(2) When renewing exhausted cells, remove ele-
ments from the jars and detach from the covers.
Save these elements to return for credit in ship-
ments of 100 pounds or more. Exhausted elements
should be drained and allowed to dry away from
inflammables. Do not pack for shipment when wet.
This is important since the chemical activity of
wet elements may, and on several occasions has,
caused spontaneous combustion.

(3) Discard used solution where it will not pres-
ently or potentially damage property, injure per-
sons or animals, or pollute streams or other water
supply.

(4) Be sure jars are thoroughly clean and fill each
half full with clear water, In the absence of fresh
water, salt water may be used. Pour in the can of
caustic soda gradually and stir the solution in a
pendulous and circular motion with a clean stick
long enough to reach the bottom of the jar.

(5) Add more water to within 1! inches from the
top of the cell, using a wood liquid gauge. Be sure
the soda is thoroughly dissolved.

Caution.—Handle the caustic soda carefully. It
will cause severe burns to the skin either in dry mix-
ture or in wet solution.

(6) Assemble the element to the cover, passing
the lead wire and suspension bolt through the holes.
Fasten with the hexagonal nuts and place two wing
nuts and washers on top of the hexagonal nut.

(7) Remove the paper separators from between
the element plates, being careful not to spring the
plates out of position.

(8) Insert the element in the solution. Make
sure it hangs vertically and the plates are spaced
evenly.

(9) Place the cell in permanent position and add
water until three-fourths inch from top of the jar.
Rotate the cover back and forth gently several times
so as to mix the added water, Be sure the solution

covers the plates of the element.

(10) Tilt the neck of the cover and pour all the
oil from the bottle of special battery oil on top of
the solution after restirring. With the oil added,
the solution should bé one-half inch from the top
of the jar. The purpose of the oil is to prevent
evaporation of the solution. (Certain manufac-
turers of primary cells may furnish the oll impreg-
nated in the caustic soda. In which case, follow the
manufacturers instructions for assembling the bat-
tery.)
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F1curRe 21-4.—Edison-type
primary battery.

5-507 . copper oxide

L
CAUSTIC SOPA

BISON pRIMARY CEX
: s

--"':-?':i"

501 502 504~

FIGURE 21-5.—Complete renewal for Edison-type
S-507 copper oxide primary battery.

(11) Short each cell by touching the negative lead
to the positive post for about two minutes, or until

the wire becomes too hot to hold, This dissipates
the normal surge of voltage (up to 38 percent) and
starts chemical action.

(12) Make the connections to the circuit, making
sure they are clean and tight. Use the same num-

ber and type of cells in each leg of a multiple-service
battery.

(13) Coat all connections with vaseline.

G. In preparing primary cells, seek to avoid the
following mistakes:

(1) Failure to place caustic soda in the water.
(2) Failure to dissolve all the caustic soda.
(3) Dissolving two cans of soda in one jar.

(4) Adding oil before putting the elements in
place.

(5) Failure to take proper precautions in han-
dling caustic soda.

(6) Failure to tighten connections.

H, The following treatment is recommended for
batteries used as stand-by units in A. C.-operated
installations in order to keep them in their most
active condition. When first set up, or renewed, con-
nect a series resistor across the battery for 15 min-
utes once each month. Batteries having a tendency
fo give lower than normal voltage at service rates
of discharge, due to inactivity, should also be simi-
larly treated. Each separate bank of a multiple
series battery should be treated separately. The
ohmic value of the resistor is governed by the num-
ber of cells in each bank as shown below:

Number of cells Voltage Resistor value in ohms

o 3.9 0. 12
9 6 .29
18 12 .00

21-4-20 Air Cells—

A, The air cell is used in shore installations where
service conditions require light weight and ease of
handling, It has replaced many installations where
the dry cell packs were formerly used. The air cell
battery does not use the oxygen bearing chemical
depolarizer (manganese dioxide) such as the dry cell
battery but obtains its oxygen from the air through
a special carbon “lung” or electrode. The air cell
is purchased in 500-ampere-hour capacity and is
suitable for all types of shore installations where
the current drain is not over 0.66 amperes .

(1) The average initial voltage under discharge
conditions is 1.25 volts per cell, falling to 1.0 volt per
cell near the end of the service life.

(2) Reference is made above regarding use of this
battery where current drain does not exceed (.66
ampere-hour. This applies where a closed circuit
is involved such as a fixed light, in which case a lamp
of higher rating should not be used without adding
enough banks to equal the lamp. In the case of
flashing lights, under normal conditions, a lamp of
up to 50 percent higher rating than the battery may
be used where the lamp is not burning more than
one-fifth of the characteristic cycle.

B. Electrolyte.—~The battery is activated by the
addition of any water suitable for drinking. The
electrolyte is formed by the self-mixing of the water
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STEP 1
Caustic Soda and Water

Wood Liquid _ _
Level Gavge

=N e

] ) - _' __15&',(‘;_ Liguid Level

P Glass Battery Jar — -]

Fill jar half tull of water and add caustic
soda, dissolve by stirring, then add waler

ing liqui tom of wooden .
;n; E;i:‘g liquid level to botto N

Abaoul 859 exhaustion

As cell nears exhaustion

STEP ¢

Element

Assemble glement and percelain cover,
submerge element in caustic soda solu-

VISUAL INDICATION OF APPROACHING EXHAUSTION IN ELEMENT

STEP 3
Battery Qil

"
k.

; ; g ;;TA* Lmutd LEIEI

' .. Element
,.....--"'"-."3”, ‘"‘2'

(P2 Glass Batlery Jar 1—-‘

Raise one comer of porcelain cover jusl
sulficiently to permil pouring baltery oil
over cavstic soda solvlion; care should
be taken to prevent battery ail coming
in contact with element.

-_ml;u.-— —

Rated Eﬂi:[;il‘f hos been de-
livered. ery has abour 10%
reserve capacily remaining.

FicURE 21-6.—Primary battery instructions.

with a cake of caustic soda within the cell and
requires no stirring.

C. As in the case of all wet-type batteries, a cer-
tain amount of care should be exercised in placing
air cells in operation and maintaining them. The
following instructions, which appear on the label on
the back of the battery, should be carefully followed.

To install air cells, proceed as follows:

(1) Remove the filler cap and punch out the
diaphragm. Pieces falling inside the battery do no
harm.

(2) Pour carefully two measured quarts of cool
drinking water into the battery. Then add slowly
the small amount of water needed to bring level
halfway into the filler openings. Wipe off imme-
diately any spilled water on top of the battery.

(3) Replace the filler cap as soon as the water
level recedes sufficiently. The solution will auto-
matically fall to correct level without further addi-
tion of water.

(4) After fllling, remove the card and transparent
covering from the breathing carbon. The battery
cannot breathe with these in place.

(6) The battery is now ready for service. After
the battery has been put in service, never again add

more water than is necessary to just cover the indi-
cator wire visible through the filler opening.

(6) Caution.—This battery contains caustic soda
(lye) in solid form before filling with water, and in
solution after filling. This substance, including the
solution, is a caustic poison and must not be taken
internally or permitted to come in contact with
the skin, eyes, clothing, or valuable articles.

ta) In filling with water, do so carefully, and im-
mediately wipe up any water spilled on top of the
battery. Do not permit water to get on the carbon
breathing element.

(b)Y Do not fill the battery with water until it ar-
rives at its destination. If the battery is carried any
distance after filling, thoroughly wipe out the filler
cap before placing the battery in service.

(7) Inspection.—In hot dry locations the battery
should be inspected every 2 months (under normal
conditions, every 4 months). The vent hole in the
filler cap should be kept open and free from salts
at all times. Low temperatures do no harm on opéen
circuit, and have no serious effect at light drains
and short closures. For higher continuous drains,
the battery should be used at customary roonr tem-
peratures. Never test the battery with an ammeter
as this short circuits the battery and causes damage.
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Ficurg 21-7T.—Eveready air cell batteries, T-1600 and T-2600.

(8) Types.~—The following types of air cell bat-
teries are presently in use:

T-1600—1.25 volts, 500 ampere-hour capacity.

T-2600—2.5 volts, 500 ampere-hour capacity.
Cells—T-1600, one; T-2600, two, connected in series.

Voltage—T-1600, 1.25 volts; T-2600, 2.50 volts.
Maximum current rating—660 milliamperes at volt-

age rating.
Weight unactivated—T-1600, 11 pounds 6 ounces;

T-2600, 21 pounds 5 ounces,
Weight activated—T-1600, 15 pounds 13 ounces;

T-2600, 31 pounds 8 ounces.

21—-4-21

A. Care must be exercised in the disposal of bat-
teries and electrolyte when no longer serviceable,
This is particularly true in the case of the electrolyte
of primary cells when recharging and in the disposal
of exhausted air cell-type batteries. The electrolyte

Disposal of Batteries—

of all batteries is a poisonous substance capahle of
inflicting burns externally, and severe injury or
possibly death from internal contact.

B. Streams or other water supply can become
polluted from the discard of electrolyte. A case is
on record where air cells were discarded in what
was apparently a safe place but which later became
accessible to cattle who perished from the contact,
Care in battery disposal cannot be too strongly

emphasized.

21-4-25

A. Use in buoys.—DHB-5-1 low discharge bat-
teries for use in buoys are placed in racks or frames
which may be lifted in and out of the pockets in the
body of the buoy in much the same manner as acet-
vlene cylinders. When battery racks are removed
for servicing, they should be cleaned and painted
with acid-resisting or asphaltum paint.

Low Discharge Battery Racks—
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—Internal wiring for buoy battery racks.

F1GURE 21-9
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Battery connectors for type
34 Racks, 2 comp

ete.

Connect, Length | Size Req'd

A | 14" 'No.8| 14
B | 36" No.8| 12
C | 56" No.8

2

1ZVOLTS AT 1000 AL H.

'

SECURELY BOLT TERMINALS
TOGETHER AND TAPE WELL

206430 0—52——10

U ~NOTE -

CuUT limﬁ. HOLES THROUGH
PARTITIONS WHERE
NECESSARY FORCELL
CONNECTORS.

| ZVOLTS AT 1000 AH,

- FIGURE 21-10.—Schematic wiring diagram.



21-14

changer are correct. See that the battery cells are
properly wired and secured to the battery rack.
Check for correct voltage. See that all cells are
leakproof when the rack is rolled in a horizontal
position on deck or ashore, to assure that the elec-
trolyte will not spill inside of the buoy pocket. After
placing the battery racks inside of the buoy pockets,
see that the wedging screws are jammed against
the side of the pocket to prevent the racks from
moving out of position. The batteries must be se-
curely wedged in the pockets, however, the clamps
must not be set up too tight, or the cells may become
cracked and thus permit leakage of the electrolyte.
(In certain small buoys there is a framework open

to the entire body of the buoy in lieu of a pocket in
which the batteries are placed.) The batteries are
interconnected and wired to a pair of insulated lugs
or terminals at the top of the rack. The terminals
and connections should be firmly connected and
greased. Leads must be properly run inside the

racks so they will not shear off or be broken when
the rack is installed in a buoy pocket.

D. Buoy wiring circuit.—An electric buoy battery
rack wiring diagram is shown in figure 21-10. Two-
conductor rubber-covered No. 12 wear-resistant
cable is used for making the electrical circuits from
the inside of the buoy pocket terminals to the lan-
tern. The ends of the wire are to be securely sold-

ered to proper size terminals after it is run through
the connectors.

(1) The terminal box on the daymark plate pro-
vides for connecting the two circuits running from
the batteries in the two pockets with the wiring to
the lantern. Connections of this type are usually
made by securely fastening like terminals together.

(2) The electric cable is run through watertight
connectors which are located at the lantern, day-
mark terminal box, and wherever the wiring comes
through the buoy head or through the upper por-
tion of the battery pocket just below the flange (on
recently designed buoys).

(3) The electric cable is secured with %4-inch
diameter cable hook clips spaced about 24 inches
apart. The clips are located on the inside of the
tower legs or inside of the buoy body in such manner
as to afford the cable the best protection.

E. Ventilation—Caution.—Lead-acid batteries in
buoys have a tendency to create a highly explosive
hydrogen gas and care must be observed when open-
ing battery pockets. The vent, which is similar to
that of an acetylene buoy, must be Kept operating
freely. The rubber tube on buoy vents has a tend-

ency to dry out and should be inspected frequently
at each servicing and renewed if required.,

21-4-35 Computing Service Time—

A. As previously mentioned, the number of bat-
teries required in a given installation will vary with
the requirements of the particular light. The length
of time that an electric battery installation will con-
tinue to operate a lighted aid depends on the
ampere-hour capacity of the battery, the light ratio,
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the ampere rating of the lamp, and a surge factor
which is used to take care of the variation in current
consumed by an alternately hot and cold filament.

B. The service time is computed from the fol-
lowing formula:

__ CXN
24 X RXaxF
T==Service time in days

C=Capacity of one string of batteries in ampere
hours

N=Number of strings in parallel
R=Luminous time ratio
a=Amperage of the lamp.
F=A surge factor obtained from flgure 21-13
Example: There is a light consisting of a 200-mm.
lantern containing a 2.03 amp. 12-volt lamp show-
ing a charateristic of 0.4 second flash and 3.6

second eclipse and having 24 low-discharge cells

connected in four parallel banks of six cells to a
bank. What is the service time?

In the above formula,
C=3500 ampere-hours
N=4
R=15th
a=2.03
F=1.285
Substituting these values in the formula:

T 000 x 4
=24 £ % 2.03 X1.985 —2PProx. 332 days

In the above, no allowance has been made for the
consumption of the flasher, which is considered
negligible.

C. Other methods of computation.—The nomo-
gram (fig. 21-11) may be used in lieu of the formula
for approximate results, Also, a very handy “Elec-
tric Beacon Calculaide” (fig. 21-12) is available from

the Wallace & Tiernan Products, Inc., which enables
ready calculation of all problems involving the serv-
ice period of electric battery installation without
the necessity of recourse to a formula.

D. Remaining service time.—The computation of
the remaining service time left in a battery instal-
lation may be accomplished in the following steps:

(1) Take the specific gravity reading of the
electrolyte.

(2) Find the difference in range of points be-
tween the present gravity reading and 1.300 (the
normal fully charged specific gravity),

(3) Determine the number of days installation
has been in service,

(4) Apply the figure found in step (2) to the

total range in points between fully charged and -

discharged condition, (1.300 and 1.130 respectively),
or 170 points) to determine the number of days
used up per point of specific gravity drop.

(5) Compute the number of points of specific
gravity range remaining before cell is discharged .
(i. e. present reading less 1.130). |

(6) Multiply days per point (found in step 4)
by remaining range (found in step 5). Answer is
approximate remaining service period in days.
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FIGURE 21-11.—Chart for computing battery requirements of flashing lights.



FIGURE 21-12.—"Electric Beacon Calculaide.”

21-4-40 Charging Batteries, General—

A. Methods of charging.—Since many light sta-
tions have hatteries other than the types listed pre-
viously for powering lighted buoys and minor lights,
general charging information is given herein.

B. Two general methods of charging batteries are
at present in use. They are the constant current
method and the constant potential method. Both
have their advantages, and their use depends on
the application. The principal factor determining
the charging method should be the class of service
in which the battery is used. The available charg-

ing facilities will indirectly affect the charging
procedure.

C. Constant current charging and two-rate con-

stant current charging are usually applied to 6-volt
and special low-voltage batteries.

(1) Constant current charging of line batteries
may be accomplished either by connecting the cells
in two parallel groups or by charging them in one
series.

(2) Seriesparallel (paraliel series) charging of 110-
volt 54-cell batteries is a type of constant current
charging. It is wasteful of current and has other
disadvantages, and is seldom used except for charg-
ing old-type Edison nickel-iron-alkaline batteries.

(3) Comstant current series charging is commonly
used at shore stations. Its principal use is for
charging strings of low-discharge cells and con-
ventional type batteries of low voltage.

(4) Two-rate constant current charging is a
method used for low voltage conventional-type bat-
teries whereby the battery is placed on charge at
the normal rate (as preseribed by the manufacturer
for the particular battery). The charge is con.
tinued at this rate yntil the battery begins to gas
freely, At that time the current should be reduced
to approximately one-half the normal rate and
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continued at this rate until the specific gravity has

risen approximately to the normal full charge value
for the particular battery.

D. Constant and modified constant poiential
charging is preferable to obtain the best service
from lead-acid storage batteries. This method is
used primarily for large battery installations of 32
and 110 volts such as used in light and lifeboat
stations, If combined with operation of the gen-
erators at all times that the electrical loads are
heavy, a charging procedure known as modified float
charging is obtained, which combines all the ad-
vantages of long life of battery, highest charge-
discharge efficiency, minimum size of generator to
carry average load, highest potential reserve in bat-
tery, etc, This system is the only one which will
normally be approved.

(1) For satisfactory modified float charging, the
voltage must be adjusted to meet the particular
operating conditions. (See sec. 21-4-—45)

E. Minimize gassing.—Appreciable gassing during
charge does not occur until the voltage has been
raised to about 2.35 volts per cell. Gassing is an
evidence of the flow of excess current, which in turn
is wasted in electrolyzing the solution. The forma-
tion of gas bubbles pushes off active material from
the plates. Hence, any charging system which nor-
mally accomplishes the charge at voltage below that
value is preferable.

F. Marimum baltery temperature—The temper-
ature of storage batteries shall normally not be
permitted to exceed 110° F. The maximum temper-
ature is 130° F.

This value should never be approached except in

an emergency when a quick recharge may be nec-
essary for continued operation.

G. Charging accessories.—A number of devices
are in use to facilitate the charging and maintenance
of storage batteries. They are, in order of im-
portance:

(1) Hydrometer and syringe.
(2) Cell-testing voltmeter.
(3) Cell thermometer.

(4) Charge controller.

(5) Ampere-hour meter.

H. Certain hydrometers not recommended.—A
hydrometer calibrated to indicate at least every five
points from 1.050 to 1.250 shall always be used in
1.220 gravity cells. A hydrometer calibrated as
above and reading from 1.100 to 1.300 shall always
be used in 1.280 gravity batteries. Hydrometers
showing only the words “full,” “half.,” “discharge.”
etc., are not satisfactory. The hydrometer syringe

should be kept in a glass or rubber bottle adjacent
to the battery.

I. Voltmeter —A cell-testing voltmeter similar to
Weston Model 280 battery-testing voltmeter is an
essential part of the equipment, to properly record
the cell data on the monthly equalizing charge.
Any testing instrument having equivalent voltage
ranges is also satisfactory.

J. A cell thermometer is necessary. It should
have a temperature range of 30° F. to 120° F.

K. Charge controller.—At stations where the en-
gine generators are provided with push button or
similar automatic remote controlled starting, a
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NOTE: TO OBTAIN THE SURGE FACTOR (F) FOR USE IN THE FORMULA, ADD THE ADDITIONAL
CURRENT VALUE OBTAINED FROM THIS CHART TO 1.0; THUS IN THE CASE OF A 1.35 AMP.
LAMP WITH 0.3 SEC, FLASH, THE SURGE FACTOR (F) 1S5 1.28
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charge controller may desirably be installed. It
will start the generator (if not already running) at
regular periods, which may be adjusted from %
hour to 2 hours. It continues the generator op-
eration until the battery voltage has risen to 2.31
volts per cell when the engine is shut down. This
device is advantageous since it releases personnel
from engine starting and takes the proper mainte-
nance of the batteries out of the field of guesswork.
(Charge controllers are furnished only for use with
. 94-cell batteries.)

L. Ampere-hour meier —Sangamo type NF am-
pere-hour meters have been widely used in the past
and a few are still installed, They were a valuable
accessory in constant current systems, but are not
suited to constant or modified constant potential
“float” charging.

21-4-45 Maintenance of Storage Batteries—

A, The maintenance of a storage battery is not a
difficult task if certain fundamentals are appre-
ciated and complied with. The following para-

graphs contain instructions which should be strictly
adhered to.

(1) The usefulness of a storage battery lies prin-
cipally in its ability to deliver electric power as and
when required. To accomplish this it is desirable
to keep it well charged, Never permit a battery to
remain in a semidischarged or commpletely dis-
charged condition.

(2) A storage battery is an assembly of chemical
components, not a piece of machinery, and must be
treated as such. Its life and usefulness are in-
versely proportional to the number of cycles with-
drawn from it and the severity of those cycles, and
proportional to the care with which it is maintained
in a fully charged state. Overcharging is as bad as
undercharging. It is a mistaken notion that a stor-
age battery should be completely cycled at regular
and frequent intervals. Never discharge a floated
line battery unnecessarily, Run the generators
whenever the electrical loads are large enough to
justify the operation of the generator. The battery
will thus be ready for an emergency, will care for
periods of very light load, and will assist the gen-
erators over short periods in which they nright other-
wise be overloaded. It provides a steadying effect

on the voltage and lessens electrical and mechanical
stresses on the engine generators,

(3) Since it is a chemical device and not a ma-
chine, its care differs from that of a machine. For
the purpose of illustration, a storage battery may be
thought of as an organic device. The chemical re-
actions therein are similar to those of the organic
kKingdom in some respects. A battery is said to be
“healthy” if the plates have the right color and
consistency: Permanent sulphation of the plates
and corrosion of the terminals are “diseased” con-
ditions. Lack of proper care causes buckling of the
plates, cracking of separators, loss of active mate-
rial, etc., resulting in shortening of “life.’”” The
presence of certain imrpurities in the water used to
. refill the battery “poisons” it, etc.

B. Keep the outside of the battery clean and dry.
Always keep vent caps in place except when water-
ing cells on all types of batteries, and except when

charging Willard low discharge cells.
cells should always bhe charged with the vent caps
unscrewed and placed loosely in the openings.

(1) Ammonia or soda solution will neutralize the
effects of spilled or sprayed acid if applied imme-

diately. Be sure vent caps are tight before applying
ammonia or soda solution.

C. Caution.—Keep exposed flames away from the

battery. Be sure all terminals are kept clean, tight.
and coated with vaseline or cup grease. A loose

connection may easily cause an arc and burn off a
post or cause an explosion, with possible injury to

personnel.

(1) Posts are fragile—Care must be exercised
when tightening lugs on a battery not to impose
severe stresses on the post by twisting or pulling.
A post may be partially fractured below the acid level
without the fact being immediately noticeable.

D. Addition of acid.—Never add acid solutions to
the battery except when authorized by proper au-

thority. Never apply patent rejuvenators.

distilled-water container.

during the last monthly equalizing charge.

G. Daily operaltion.—The voltage required to
maintain a 1.210 to 1.220 specific gravity battery
floated on the line under the foregoing conditions
depends on the length of time the generator is oper-
ated. Good battery maintenance will result by set-
ting the generators at the voltage shown in the

following table:

-
Average Generator voltages
hours, daily | Voltage -
continyous requirfii:l
generator per ce
operation 16 cells 54 cells
24 2.15 34 146
18 2.20 35 119
12 2.25 36 122
B or less 2. 31 37 125

The latter

There
is no substitute for an electrical charge, and while

sulphated batteries may be partially restored by
slow and long-continued charging, old batteries can-
not be renewed by any trick means.

E. Walering.—Keep the separators covered with
solution, Do this by adding water to the cells at
regular intervals, When adding water do not put in
too much. If a cell is accidentally filled too full,
immediately withdraw solution to the proper level
and flush the solution withdrawn (whieh may con-
tain a diluted solution of acid) back into the battery
Use only approved water

for battery solution. Use only distilled water in
low-discharge cells.

F. Generator operation with series or float con-
nected batteries—The operation of the generator
should be scheduled so that it is running during all
periods when sufficient electrical load exists to justify
its operation. If such operation does not bring the
battery to at least a 90 percent charged condition
some time during each day between monthly equal-
izing charges, the daily operation of the generator
must be extended until the daily specific gravity in
rubber jar batteries rises to within 20 points, or in
glass jar batteries, within 8 points, of the maximum
specific gravity attained by each corresponding cell




Lighted Aids to Navigation—Electric Apparatus

21-19

"'_*—___—_—_I_—_.m____ﬁ____

H. Charging current with modified constant po-
tential system.—When a generator is connected to
bus bars, across which a power storage battery is
solidly connected (that is, by low resistance wires),
and the voltage is set as outlined, the initial current
flow into the battery will be high. It may reach 100
amperes for a short period if the regulation and
capacity of the generator are such as to permit this
amount of current to flow. The charging rate will,
however, rapidly decrease as the charge progresses
until finally, as the battery approaches full charge,
the current will decrease to, and remain at, a few
amperes (possibly 5 or less, depending on the length
of charge, temperature, and age of battery). These
conditions are preper and will result in good opera-
tion with a minimum of gassing.

I. Temperature affects charging voltage.—Voltages
discussed herein are based on a standard battery
temperature of 77° F. In practice, the average bat-
tery temperature seldom will be 77° F. The normal
compensation in voltage of the generator due to
temperature change tends to automatically provide
the necessary adjustment if the generator and bat-
tery are in the same or similar compartments., Cer-
tain classes of generators are provided with ther-
mostatically operated voltage adjustments.

J. Monthly equalizing.—Once each month at a
convenient time, with the exception noted below, the
floated station power batteries must be given an
equalizing charge to safeguard against periods of
undercharge and to make certain that all cells (par-
ticularly those in a warmer portioh of the battery)
are brought to a fully charged state. The equalizing
charge is given by maintaining the generator voltage
at 2.31 volts per cell continuously for 24 hours, e. g.

37 volts for 16-cell batteries and 125 volts for 54-cell
batteries.

Ezxception.—Where generators operate on a daily
schedule of less than 18 hours, the equalizing charge
Is automatically accomplished after any prolonged
period of running (over 24 hours). The equalizing
charge readings (columns 2 and 3 of form 2552) may
be taken at the end of such a run, and no special
equalizing charge need be given for that month.

K. Care of stored batteries.—When batteries con-
taining electrolyte are unused or held in stock they
gradually become discharged due to local action
within the cells. They must be given a periodic
freshening charge, The procedure is generally sim-
ilar to that for the equalizing charge; set the voltage
0 that the full charge rate flows at first, unless by so
doing it is necessary to raise the voltage above 2.31
volts per cell. Thereafter, maintain 2.31 volts per
cell during the freshening charge. The frequency
of this freshening charge depends on the tempera-
ture and age of the battery. In general, it should be
repeated every time the specific gravity of the cell
drops 20 points in rubber jar batteries, or 8 points in
glass jar batteries, below the last recorded monthly
equalizing charge record. New cells should be given
a freshening charge immediately upon receipt unless
they are to be placed in service without delay.
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21-4-50 Storage Battery Report—

A. Form CG-2552 is the only form required for
keeping battery records. Instructions for its prep-

aration and submission by the unit are printed on
its reverse side.

(1) Only one daily reading on each storage bat-
tery is required. It is entered in column 1. Take
this reading of the pilot cell at the same hour each
day. Do not correct the gravity reading for tem-
perature. The temperature required is that of the
electrolyte in the pilot cell. Change the pilot cell
every month, rotating throughout the entire battery.
Some electrolyte loss occurs when taking the specific

gravity reading. By rotating throughout the bat-
tery this loss is equalized.

(2) Column 2 is used only during the monthly
equalizing charge. Enter actual, not estimated,
data in each subcolumn. Be sure and enter the
data every 6 hours while the equalizing charge is in
Progress.

(3) In column 3, follow explicitly the instructions
to record the voltage’ of each cell (to the nearest
hundredth) just before terminating the charge, and
the gravity after the charge is completed. Fluctua-
tions in charging rate cause proportional changes in
cell voltage. Hence, it is important to keep the
charging current as steady as possible while obtain-
ing the individual cell voltages, if those voltages are
to tell the true story of the cell’s condition.

(4) Purpose of battery report.—The storage bat-
tery monthly report form serves a twofold purpose:

(e¢) It is the engineer’s record of the battery,

(b) It furnishes the district engineering officer a

valuable check on the condition of each power bat-
tery.

(5) Interpretation of data.—Since the data in
column 1 is recorded at the same period each day
it tells the engineer whether the battery is being
properly maintained between equalizing charges.
At the end of the equalizing charge, reference to col-
umns 2 and 3 enables him not only to assure himself,
by comparing the last month's maximum gravity
with the present maximum gravity of the pilot cell,
that the equalizing charge has been adequate, but
also, by comparing the cell voltage and gravity of in-
dividual cells with the readings for the previous
month, whether trouble is developing in any cell. A
fairly certain indication of impending trouble is a
drop in both cell voltage and gravity. A drop in one
but not in the other may be due to error in taking
readings, recent addition of water, or fluctuation in
charging current, and has little significance if it
does not recur in successive monthly reports. As a
battery ages, there will be & gradual decrease in

average and a tendency for the cell readings to
spread.

(6) The end of useful life may be indicated by any
one or all of the following facts:

(@) With solution level correct for all cells and
after completion of equalizing charge, if the differ-
ence (spread) in gravity of the highest and lowest
cells exceeds 30 points for portable batteries or 20
points for glass jar types, or if abnormal tempera-
tures or excessive use of water are noted in one or
more cells, or if a gradual but increasing decline is
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noted in the gravity of one or more cells which an
increase in daily charging or the monthly equalizing
charge do not overcome, then the battery may be
approaching the end of its useful life and should be
given a capacity test, as described in paragraph
21-4-55 (D). If the symptoms are confined te one
or two cells, the difficulty may be confined to those
cells,. Usually, spread in gravity will be general
throughout the battery, accompanied by a gradual
decline in the average gravity of all cells as the bat-
tery ages.

(7) Indications of over-charging —If the water
added to a 110-volt 200-ampere-hour battery exceeds
about 2 gallons per month, it is an indication of
overcharging. If the temperature rise in column 2
exceeds about 10° F., it is an indication that the
charging rate was too high. If some unusual condi-
tion, such as excessive gassing in one or more cells,

explosion in or above a cell, cracking or bulging of
covers, difficulty in getting gravity to rise, etc., is

noted, it should be recorded under “remarks.”

21-4-55 Battery Repairs and Replacement—

A. Repairs shall not nommally be atftempted by
station personnel; however, certain minor repsairs

may be performed by qualified depot personnel.

B. When to replace.—If a battery falls to deliver
sufficient capacity to adequately perform the work
intended of it with a moderate reserve, it should be
replaced. The usual indications of end of useful
life are increasing differences in individual cell volt-

ages and gravities, which finally exceed the limits
specified in paragraph 21-4-50 (A) (§).

C. Sediment space.—In stationary batteries, ex-
haustion may also be indicated by the sediment in
the bottom rising until it touches the plates. The
sediment space is designed to just hold the lost
active material throughout the wuseful life. In

portable types, the amount of residue may in some
cases be determined by probe sticks.

D. Capacity test—Before replacement of power
batteries is requested, their capacity should be de-

termined by a capacity test. This is accomplished
as follows:

(1) First give the battery an equalizing charge.

(2) Then place it on discharge at a rate as near
to its normal 8- or 10-hour rate as is practicable.
(This may be accomplished during the daytime by
turning on loads and keeping the rate as constant

as possible by watching the ammeter and controll-
ing the amount of load.)

(3) Record the voltage at the beginning and
every hour thereafter, or at more frequent intervals
as the voltage begins to decrease.

E. A battery has 100 percent capacity if it carries
its 8-hour rating in amperes (the rated capacity
divided by 8) for 8 hours before the voltage drops to
1.76 volts per cell. If approximately the full
capacity of a battery is required for the duty in
which it is used, then it should be replaced if it
delivers less than 80 percent of rated capacity. For
instance, if the voltage of a 200-ampere-hour bat-
tery, which should deliver 20 amperes for 10 hours,
falls to 1.75 volts per cell in less than 8 hours, it has
delivered less than 80 percent capacity.

F. When it has been determined that replacement
Is necessary, all cells in the battery should be re-
placed. Insertion of new cells or cells of different
capacity in a battery is very inadvisable except as a
temporary expedient. The charging current con-
sists normally of two components, one to restore
normal discharge, the other to compensate for local
action in the cells. Since the latter depends on the
age and temperature of the cells, it thus follows that
new battery cells requiring less current for local ac-
tion become charged sooner than older cells. The
practical result is that not only are new battery cells
unnecessarily overcharged but older cells may be
starved. The battery will rapidly become un-
balanced, resulting in still more injury due to the
need for additional charging of some of the cells.

G. Manufacturer's inspection.—The manufactur-
ers who are awarded the term contracts provide, as &
portion of their service with the batteries, inspec-
tions at regular intervals of at least every year.
These inspections are made by qualified service engi-
neers at the request of authorized Coast Guard
officers. The advice given to the operating personnel
during, and the report furnished the commanding
officer after, such inspections, are most helpful to
assure good service from the batteries.

H. Procurement —Batteries should be purchased
from the nearest office of the manufacturer having
the current term contract.

I. Disposition of ezhausted batteries.—Exhausted
batteries must be surveyed as provided by Pay and
Supply Instructions. Some term contracts provide a
trade~in allowance on old batteries. This should be
taken into account by members of a board of survey.

J. Preparation for shipment.—When preparing
cells for shipment to the manufacturer, dump all
acid from the cells, flush and dump a second time.
When crating cells for shipment, be sure that the
terminals are protected so that metal objects canriot
accidentally span them. Even apparently exhausted

cells may accumulate sufficient charge to cause a
spark and fire.

Am, 4d—June 1956
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21-5 CANDLEPOWER

21-5=1 Candlepower for Small Drum Lenses—

A. Following is a table of candlepower ratings for
small drum lenses.

Lamp Lens size
200 mm. di-
rectional
Volts Am- | Fila-|| 90 160 | 200 { 300
peres | ment|| mm, | mm, | mm, | mm, !
Maxi- | Mini-
mum | mym
3.5 1.0 C8 40
G. 2 . 25 C8 12 12 15 170 11
6.2 . 46 C8 20 25 30 375 25
6.2 . 70 C8 30 40 50 840 45
6. 2 .92 C8 75 80 840 70
6.2 1.4 C8 110 140 1,450 | 115
6.2 1. 584 C8 160 180 2, 000 160
6. 2 2.8 C8 210 | 270
]
f .
V&H! 200 | 300 1
mm, | mm,
12 0. 55 C8 |...... 5o B |evecex 770 45
12 i 8 Hosaaas B5 140 |..__- 1, 065 60
12 1. 15 | &) Sl | S 130 220 350 1, 515 105
12 1.35 Cs ||..__..| 180 | 300 450 | 2,200 | 140
12 2.03 C8 ||....._| 260 | 440 B |cssiaalesas e
12 3. 05 CR ||....__ 410 | 700 |L10O |-l
| i
Volts | Watts | Fila- 150 200 300 375 500
ment |; mim. mimn. mm. mm. mim,
32 36| Ch e 280 i | ) Rty ST et
32 B | CF  |l.eooe..-- 1,300 | 2,000 | 3,000 | 4,000
32 | 001 G5 l.eeen-- 2,800 | 3,700 5, 000 1, 500
32 250 | C3A ||........0eecee-na]| 7,500 | 10,000 | 15, 000
32 50| Cs e dt Jens e aa0E ..-| 25,000 | 35 000
115 56 | C5 330 400 i1 ) ) ——
115 94 | C5h E g 750 1,100 | 1,700 | 2,300
115 100 | €8  [|loeeoicia 1,300 | 2,000 | 3,000 | 4,000
115 150 | C5  ||.—-..... 2000 | 3,000 | 5000 ]| @ 500
115 9350 | CB  [l...occuslinnncnna 5, 500 7,500 | 10,000
115 250 | 4CR e e | .. 2,300 4, 500 | &, 000
115 500 | C5 || i|eemeaeaa {E—— 15, 000 | 20, 000
115 500 | 4C8 e S e i e e 7.500 | 10, 000
115 1,000 | 4C8  |}...._.. o e R R A 1 15,000 | 20, 000
115 1,000 | CU8 Hoooooviliviivsaalonsinciaa 10,000 | 13, 000
115 1,000 | 2Cs RIS CU g e, SOk S 0 [ e 20,000 | 25, 000

Hm?l 1,—Reduce the candlepowers by 12 percent when stormpanes
are used.
NOTR 2.-~200-mm. directional drum lenses give maximum candlepower
galu Ehe main beam and minimum candlepower around the remainder of
B. Color transmission factors.—Apply the follow-
ing average transmission factors to the candlepowers
listed under paragraph (A) above to obtain the
corresponding candlepowers for red and green color
beams,

Green—0.20

Example—A 8.2 volt, .70-amp. lamp in a 150-mm.
lens giving 40 candlepower in white beam will give
9 candlepower red or 8 candlepower green.

21-6 MINOR ELECTRIC LENS LANTERNS

21=6=-1 General Description—

A. Lanterns used for minor electric lights and
lighted buoys inclose low voltage electric lamps and
thelr operating mechanism. They are of rugged
cast bronze, iron, or aluminum watertight construc-
tion and are composed of two sections: a lower or

Am. 4—June 1956

base section which houses the light operating mech-
anism and an upper section containing a lens which
forms an integral part of the lantern. The upper
section of the most commonly used lanterns is
hinged to the base to provide easy access to the
lampchanger and flasher mechanism.

B. Size.—Lanterns are used in size from 80 mm.
to 375 mm. and may show & light 360° around the
horizon, or a narrow beam as on a range. Lanterns
are provided with colored shades or screens, or col-
ored lenses, when a light of red or green color is
desired. Range lanterns may be of the bull's-eye
type showing a beam of light in one direction only,
or may have a directional drum lens which shows a
strong concentration of light along a narrow beam
with a light of lesser brilliance showing around the
remainder of the 360°.

C. Drum and disc lenses.—Lenses used in minor
electric lanterns are generally pressed glass except
for the 300- and 375-mm. lanterns which are cut
and ground glass. Two basic designs are in use: the
cylindrical or drum type, and the disc type. The
size of the lens is designated by its inside diameter
in millimeters. Lenses are generally furnished clear
in color; however, red and green lenses are cur-
rently being manufactured in the 90- and 200-mm.
sizes.

(1) Pressed glass drum lenses are molded in one
piece, cylindrical in shape, having horizontal prisms
molded on the outer surface. These lenses concen-
trate the light into a fan beam. Pressed glass di-
rectional drum lenses have vertical prisms molded
on the inner surface as well as horizontal prisms on
the outer surface. This type of lens emits a 360°
beam of light with a concentrated beam in one
direction.

(2) Cut-or ground-glass lenses are made up of
separate prisms in the form of complete rings which
are mounted in a framework in such a manner as to
form & cylindrical or drum section. These rings
are ground and polished and then mounted in the
desired shape. A cut-glass lens is more efficient
than a pressed-glass lens, especially in the larger
sizes. In lenses up to 200 mm. the difference does
not warrant the increased cost of the cut-glass lens.

(3) Disc type lenses are pressed glass lenses used
in range lanterns and may vary from 93 inches to
8% inches in diameter. The prisms are moulded
in two forms:; concentric rings around a center
bull’s-eye which emits a concentrated pencil beam,
and straight horizontal or vertical prisms which
produce a spread beam. Disc¢ lenses may be flat
or convex and their size is designated by their outside
diameter. Spread lenses are called “roundels” or
“doublets”’.

D. Mirrors are used in certain range lanterns. In
this event, a plain front glass is substituted for the
dioptric lens. When it is desired to produce a spread
beam, however, a spread lens is either substituted
for, or used in conjunction with, the plain front
glass.

E. A “shade” is a device installed in a lantern to
change the natural color of the light source to red
or green. They are colored glass cylinders or discs
located inside the lens. The term ‘“‘screen” as used
by Wallace and Tiernan Products, Inc., is synony-
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mous with “shade” or “color filter.,” Shades are
furnished in different sizes to fit various size and
type lanterns and may or may not be interchange-
able, See specific lantern type descriptions below.

F. Acceplable designs.—No distinction is now be-
ing made in the design of lanterns for application
either to structures or to buoys. All acceptable
present designs except range lights are suitable for
mounting on buoys. All designs adhere to standard
mounting dimensions and must be waterproof, ex-
cept the post lanterns in use on the Mississippi
River system and in protected inland waterways.
The size and comparative weights of electric and
acetylene lanterns are:

Approximsdte weights of lanterns

Lantern Eleetrie lantern Acetviene lantern
size (mil- | (bronze) (pounds) | (bronze) (pounds)
limeters)

a0 30 | ..

150 45 30

200 45 (20 alumin,) 170

300 270 300

375 530 (280 slumin.) | 530 (280 alumin.)

21-6~-5 360-degree Types—

A, The types of 360° lanterns in current use are
described in the following paragraphs.

NoTE—The abbreviations A, G. A. and W. & T. used in
this chapter mean American Gas Accumulator Co. and
Wallace & Tiernan Products, Inc. respectively,

B. 300-mm. A. G. A. type (fig. 21-17) —This is a
stormpane lantern and is a modification of its
acetylene counterpart. A cut-glass lens is used and
is interchangeable with the acetylene lantern, al-
though the coloréd shade is not. A type C shade
without rings sets on a shade holder and is held in
place by fingers fastened to the top hinge ring. The
W. & T. type FU-129"7 lampchanger is used. A few
lanterns are equipped with a nonstandard “Daisy-
chain” type lampchanger. (This is the type lamp-
changer shown in fig. 21-17.)

C. 300- and 375-mm, A. G. A. lypes.—The 300-
mm. A. G. A. lantern (fig 21-17) is a stormpane lan-
tern similar to its acetylene counterpart. The
hinged top is a conical casting providing a mount
for the sun relay, which may also house the
flasher and protective relay, when used. The color
shade used is not interchangeable, being of a larger
diameter than the acetylene shade. This shade,
without rings, sets on a shade holder and is held
in place by fingers fastened to the top hinge ring.
The standard type FU-1297 lampchanger can be
used, provided suitable mounting is furnished.

The 375-mm, lantern (fig. 21-18) is a modification
of its acetylene counterpart, equipped with a W. &
T. type FA-147 lampchanger. The modification
consists of replacing the acetylene lantern venti-
lating top head assembly with a conical casting
and replacing the acetylene test valve manifold with
a terminal box. The lantern may be of bronze or
aluminum construction. A sun relay may be
mounted as shown in fisure 21-17. This illustra-
tion shows the type FU-847 lampchanger (‘‘daisy-

chain”) of which only a few are in use. A type

FA-147 lampchanger is generally installed. The
375-mm. lantern is sometimes manufactured as a
duplex lantern with the base of the upper lantern
being cast integral with the hinged top of the lower
lantern. A pressed-glass lens or a standard A. G. A.
cut-glass lens may be used. These lanterns are
presently cperated on 32 or 110 voltsa, c.ord.¢. A
standard color shade for the 375-mm. acetylene
lantern may be used in the electric lantern if used
without lampchanger, otherwise small individual
shades fitting over each lamp must be used when
a type FA-147 lampchanger is installed (see fig.
21-50). A fixed lamp stand may be installed,
equipped with a socket for lamps of commercial line
voltage. In the event a single lamp stand is used,
a standard acetylene 375-mm. shade is suitable for
high voltage lamps of up to 5 inches in diameter (PS
or P-40). For larger lamps, special provisions must
be made.

D. 300-mm. Service-type.—This is a two-section
lantern having three 120-degree pressed-glass lens
sectors fitted in the upper framework. The upper
section is hinged to the base for access to the flasher
and lampchanger. A 200-mm. type “C” color shade
is used, having a spun brass protecting ring installed
on the bottom edge. The shade sets in a machined
ring and 1s held in place by thumbscrews. A stand-
ard 6—10- or 12—16-volt W. & T. flasher and a four-
lamp type FU-1297 lampchanger is mounted on a
lampchanger support using mounting studs.

E. 300-mm. type 1954 —This is an aluminum lan-
tern fitted with a one piece 300 mm. closed top
pressed glass lens. The lantern is serviced through
a door in the side of the base on which a standard
6—10 or 12—-16-volt W. & T. flasher mounts. The
lantern is ordinarily equipped with a 17-unit 8—16-
volt W. & T. type 3800 lamp charger which permits
lamps to be overvoltaged. Lenses are being produced
in clear, red and green.

F. 200-mm. Service-type (fig, 21-19) —This is a
two-section lantern, the base containing three
mounting bars for the flasher and lampchanger
mechanisms, and the top containing a 200-mm. 360
degree pressed-glass drum lens and a conical top
casting. The lens is identical with the 200-mm.
acetylene Service-type, except that it is not fitted
with rings. A standard type C color shade with
rings is used. This shade is installed by compressing
the spring fingers which, when released, clamp the
shade in place.

G. 150-mm. Service-type (fig. 21-19) .—This lan-
tern is similar to the 200-mm. Service-type, but cor-
respondingly smaller., The same flasher and lamp-
changer suport as provided for the 300-mm. Service-
type is used instead of the flasher mounting adapter
bars. The lantern contains a standard 150-mm.
pressed-glass 360-degree lens which is not inter-
changeable with the W. & T. 150-mm. lens. Type B
color shades are used in this lantern and a S-8 lamp .
must be inserted when color shades are installed
because of insufficient clearance for the S-11's., The
type B shade is, like the type C, provided with rings
and spring fingers and is installed inside the lantern
lens. Although almost identical in size with the
W. & T. shade, they cannot be interchanged, since
the closed-top W. & T. lens is not deep enough to
take the type B shade with rings.

Am., 4—June 1956
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TTT-Al 1506-02
SUNRELAY \ HOGD
1455-02 SCREW—Rd-he) bross
NUT—GLAND %10-32 x 34" (2)
1455-03 | 1712-01
GASKET—Neaprens BRACKET—RELAY SUPPORT
SCREW—ARd-hd brass . SCREW—ARd.hd bross
w10-32 x Lo" (4) . L Ls?
E— L4"-20 x 15" (2]
1506-14 : 1712-A1
PLATE—FLASHER MOUNTING : RELAY — & VOLT
iT13-A1 1712-B1
FLASHER—& ta 10 VOLT RELAY — 12 VOLT
1713-B1 1712-02
FLASHER—12 to 16 VOLT SCREW—RELAY CLAMPING (4)
o specifred 160.71
1506-15 PIN-—=STOP (3]
Gﬁﬁlﬂﬂ—lubhr - . 'mu
793-11 @ NUT—SWING BOLT (3)
PIN—HINGE s ' 793-09
160- _ N . BOLT—SWING (3}
1506-03 : ‘ PIN—-SWING BOLT (3)
PLATE—TOP + 15
1506-10 . HOLDER ASSEMBLY~—LENS
SCREW—LENS HOLDER GUIDE [3) 794-Ad
1506-11 i LENS ASSEMBLY—300 mm
SPRING—LENS HOLDER {3) CUT GLASS
SCREW—Rd hd bross J J . 1506-17
#10-32 x 35" (8) SHADE —GLASS
1397-112 = W i spacified
CLAMP {6
{8} | 1506-13
PLATE—LENS SUPPORT
160-07
PLATE=C QVER g S
SCREW—Rd-hd bron —y— . 1716-C1
L2720 x 15" (4) LAMPCHAMNGER !
! \ ] 1506-01
BASE-—LANTERN
223-A1 52
DRAIN ASSEMBLY
SCREW—=Rd-hd bross 11 107-43
l #8-32 x 5" (4] ; SCREW —Fil-hd bross (4]
L
= T~ i 4 holes on 714" dia pitch
L wmm I'-H'EHH DE.HEHEHDHS Aﬂﬂ WHG'FT: - E.ﬂfh‘ fﬂ'r %H'!u m Mr ’
DEPTH ' |¢§,4 machine screws : PR L S —
i‘r ‘. l '
HEGHT 4315 LANTERN, ELECTRIC
FOCAL HEIGHT 444 mm 300 MM |
FOCAL HEIGHT OF FLASHER 400 mm i’ Drawing 1506-A1
WEIGHT WITH LENS | 270 ibs ? August 39
WEIGHT LESS LENS 245 los v aken
e e e eLizaBeTH A G'A wNewJsERrsey
SIZE CRATED 257-24"-45" AMERICAN GAS ACCUMULATOR COMPANY

FIGURE 21-17.—300-mm. A. G. A. lantern.
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1420-02
GASKET-=Rubber

1530-03
SCREW—Hax-hd bross (4]

153002
COVER

1530-01
BOX

1452-81
TERMINAL—INSJLATED

SCREW—Rd-hd bross
#10-32 x 147 (2]

1412-01
PIN

1530-04
PIN—HINGE

GLASS—STORM (8]
1506-06
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1530-A1
JUNCTION BOX ASSEMBLY

m-a,

RING=-STORM GLASS SECTOR
Jang |B)
1506-07
RING—STORM GLASS SECTOR
short (B)

SCREW —Rd-hd bross
#10-24 x 35" 148)

GRD

- ——

o |
]
|

-2
g

HORIZONTAL  SECTION

1M2-B1
RELAY — 12 YOLT

1712-03
CONTACT AND ARMATURE
ASSEMBLY

1506-08
STRIP—HELICAL STORM GLASS (8]

SCREW=——Rd-hd bross

%10-24 x 13" (32)

1506 -04
STANCHION—R. H, (4)

— 160-14
SCREW—STANCHION {(32]

1530-A1

BOX ASSEMBLY—JUNCTION

160-22
SCREW—Fil-hd brass (4)

1506-05
STANCHION—L. H. |4}

FIGURE 21-17A —300-mm. A. G. A. lantern parts assemblies.
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FI1GORE 21-18.—376-mm. A. G. A. lantern.
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1411-36
WASHER—Gorlock

HOOD
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CAP—HOQOD

WASHER—LOCK

305-17
GASKET—Rubbar

PN-—=HINGE

SCREW—HINGE PIN

305-21
EYE—LUFTING (2}

1385-58
SCREW—LENS HOLDER GUIDE (£)

1385-39
SPRING—LENS HOLDER (4]

1718-04
HOLDER —LENS

306-A4
LEMS ASSEMBLY—375 mm
CUT GLASS

PLATE=COVER

SCREW—Rd-hd brass
14*-20 x 13" (4)

BASE—LANTERN

DRAIN ASSEMBLY

SCREW —Rd-hd brau
%8-32 x 15" (4]

PLATE—TDP\

14" steal |2)

e SCREW —Hex-hd brop
36n1a 2 17 (2)

PIN—STOP

NUT—SWING BOLY

BOLT—SWING

FIN—SWING BOLT

SCREW—Rd-hd bross

L{"-20 x 14" (48)
RING=—=STORM GLASS SECTOR
long (8)

RING—STORM GLASS SECTOR
shorl (8)

SCREW—STANCHION (32)

STANCHION—R. H. (4]

STANCHION=-L, H. [4)

T

ASSEMBLY NUMBERS 1718-Al 17 18-B1
MATERIAL ALUMEM Uan BRONIE
WIDTH 254" 253"
DEPTH ™ 2e 26"
HBGHT 50" 50"
FOCAL HEIGHT 445 men 485 mm

[ FOCAL HEIGHT OF FLASHER | 400 mem 400 mm

[ WEIGHT WiTH LENS 280 Ibs 530 lbs
WEIGHT LESS LENS 2051bs | 455 Ibs
WEGHT LESS LENS CRATED | 380 fbs 630 Ibs |
SIZE CRATED 12°%33"x57° | 32°%33°x57°

& hole: equolly tpoced en
MaG" dia. pitch circla for
1.8 hax hd, mochine wcrews

MNOTE.

Bross svews used . contoct With cluminu
are codmivm plaoted

305-28
GLASS—5TORM (8]

STRIP—HELICAL STORM GLASS (8

SCREW—Rd-hd bross
15°.20 x 1" {40)

1717-A1

LAMP CHANGER
107-43

SCREW—Fil-hd bross {4)

LANTERNS, ELECTRIC
375 MM 32/110/220

1718-8]
15 July 44

eLizaetH A GA NEwJERSEY
AMERICAN GAS ACCUMULATOR COMPANY

Drawinga 1718-Al

Ficuore 21-18A. —375-mm. A. G. A. lantern.
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Ficure 21-20.—U. S. C. G. standard 200-mm. lantern.
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G. 200-mm. Coast Guard standard-type (fig. 21-
20) —This lantern is the latest design of Head-
quarters, available in aluminum or bronze construc-
tion and uses a standard 200-mm. pressed-glass lens
in clear, red, or green color. A type FU-1297TW. & T.
lampchanger with a 6—10- or 12—16-volt standard
flasher is installed. The top and lens section are
secured by round astragal bars, and the entire sec-
tion hinges at the bottom lens ring.

This lantern (sometimes called the ‘“‘new" style
Service-type) differs from the Service-type 200-mm.
lantern (see par. E above) in the following impor-
tant respects:

(1) The lantern base (pot) in the new style lan-
tern is smaller in diameter and is provided with
mounting bolt lugs instead of tapped holes. There-

fore, bolts with nuts and washers are required in-
stead of threaded studs.

(2) The new design does away with the mounting
and adaptor bars (see fig. 21-20). The flasher and
lampchanger are mounted on a flat offset bar which
is secured to a machined surface inside the upper

section of the base. Spacers are provided for ac-
curate focal height adjustment.

(3) Lens gaskets are flat instead of the “chan-
neled” type formerly used.

(4) The hinge ring gasket is now a channeled
ring instead of the strip form previously used.

(5) Except for the lens used, none of the parts
of either lantern are interchangeable. The wiring
of the new lantern is identical with the old-style
Service lantern, Both lanterns use either a 6—10-
volt W. & T. type FU-839, or a 12—16-volt FU-840,
flasher and a type FU-1297 lampchanger.

H. 200-mm. W. & T. type FA-51 (figs. 21=-21 and
21-22) .—This lantern, like the 200-mm. Service-
type, is made in two sections, the l6wer housing the
flasher and the upper being the lens section. A
200-mm. 360° pressed-glass drum lens is set in
rubber gaskets, clamped by helical tie bars. A
waterproof cover is located between the upper and
lower sections, under which the flasher is attached
and on top of which is mounted the lampchanger.
This cover is to provide watertight protection for
the flasher in the event the lens is broken. The
entire lantern may be submerged without damage or
interruption of service. The same lower section of
this lantern is used on the 150-mm. W, & T. type
FA-50 lantern. The drum lens is interchangeable
with the 200-mm. Service- or Coast Guard stand-
ard-types. This lantern takes either a 6-10 or 12-186
volt flasher and a type FU-1297 lampchanger. In
the absence of a red-colored lens or if a green color
is desired, a color shade (screen) must be used.
The color shade is considerably larger than the

type C shade and the lens must be removed from the
lantern in order to install it.

This shade is equipped with rubber protecting
rings and sets inside of the lens on a machined rim
of the hinge ring. A type “C" shade could be used
in this lantern; however, the W. & T. shade is not
adapted for use in the Service- or Coast Guard
standard-type lantern.

I 200-mm. W. & T. dual-purpose type FA-98 (fig.
21-23) .—This lantern is identical to the type FA-51
200-mm. W. & T. lantern except for the lens section.

‘to hold the shade firmly in place.

It is designed for the dual purpose of providing a
lighted aid for the aviator as well as the mariner.
The lens has a donre shape which casts a useful beam
from 3 degrees below the horizontal to the zenith.
The2 lens is secured to the hinge ring section by a
clamp ring and lens flange, The colored shades or
¢ccreens are also dome shaped. The lens must be
removed in order to replace the shade. A rubber
protective ring is provided for the edge of the shade
and a clamp screw is fitted through the top center

A dual contact
W. & T. flasher mechanism (FU-876 or FU-878) is

used with a standard lampchanger when 120 flashes

per minute are desired, otherwise a standard flasher
is used.

J. 200-mm. W. & T. duplex iype FA-137 (fig.
31-24) . —This is a duplex 200-mm. lantern similar
to the W. & T. FA-51. The base of the upper
lens section is hinged to the top casting of the lower
lens section. Two lampchangers are furnished with
a protective relay to prevent excessive lamp current
through the flasher contacts if lamps of more than
2 amperes are used. One 6—10- or 12—186-volt stand.-
ard flasher is used. The lampchangers operate only
when the flasher contacts are closed, therefore when
the two lampchangers are connected in parallel, it
is impossible to use the direct positive connection.
If it were used, the failure of a lamp in one lamp-
changer would cause the lamp in the other to burn
fixed, and a failure of the lampchanger containing
the defective lamp to rotate. Without the direct
positive connections, the lampchangers will rotate
intermittently, 1. e. each time the flasher light con-
tacts close. Standard 200-mm. color screens or
colored lenses are used in all 200-mm. lanterns.

K. 200-mm. W. & T. duplexr dual-purpose type
FA-138 (fig. 21-25) —This lantern is a duplex dual-
purpose (vertical and horizontal) type, the top lens
assembly being identical with the type FA-98. Two
FU-1297 lampchangers and one flasher are installed.

L. 150-mm. W. & T. type FA-77 (fig. 21-28) —
This lantern may also be furnished with an open
top lens (fig. 21-27). A ring casting with a bird
spike replaces the closed top. The color shade is
similar but smaller in size to that used in the 200-
mm. lanterns and is not adaptable for use in Service-
type lanterns. The lens used in the type FA-77
lantern is not interchangeable with the Service-type
150-mm. lantern. The lens must be removed to
insert the color shade, and as in the case of the
Service-type 150-mm, lantern, a size S-8 lamp must
be used. A similar type FA-50 lantern (figs. 21-26A

and 21-27A) was formerly manufactured and a
number are still in use.

M. 90-mm. W. & T. type FA-46 (flg. 21-27) —
This lantern is used without lampchanger, the bulb
being mounted in an adjustable receptacle for fo-

cussing. A standard flasher is mounted in the base.
Red-colored lenses and green color shades with clear
lenses are available for these lanterns.

N. 90-mm. Service-type lantern (fig. 21-28A).—
This lantern was developed for use on inland water-
ways and consists of a 90-min. closed-top lens secured
by a flanged lens ring to a wooden canvas-covered
battery housing. Focusing is accomplished by ad-
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justing the round head 10-24 brass screw upon which
the flange of the lampholder rests (flg. 21-28B).
The color shade is a standard A. G. A. 150-mm.
acetylene thermosyphon shade, part No. 626-10. The
flasher mechanism is located in the battery housing.
Other type housing structures are also used with this
lens arrangement.

O. Watertight integrity of lanierns.—If it 1s nec-
essary to replace either a lens in a 150- or 200-mm.
lantern or remove same for color shade installation,
be sure to maintain the watertightness of the lantern
upon replacement of the lens. Check the new lens
for chipped edges on the top and bottom surfaces.
Centralize the lens in the gasket spaces and see that
the “0" focusing marks are clear of the holding down
bars or rods. Tighten the holding-down screws or

nuts gradually and evenly, and test the lantern for
watertightness as follows:

(1) Screw a one-half-inch short nipple into the
one-half-inch pipe plug hole in the lantern base of
the Service-type, or terminal base of the W. & T.
lantern.

Nore.—In the W. & T, lantern it will be necessary to
removeé the ground stud connection in the terminal box
in order to admit air to the lantern base. Also remove
the one-half-inch pipe plug in the flasher and lamp-
changer mounting plate and remove the watertight fitting
(stufling box) in the terminal box, replacing same with a
three-fourths-inch pipe plug.

(2) Screw a one-half-inch T on the short nipple;
follow with another short nipple,

Aids to Navigation Manual
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FIcURE 21-20A.—Types B and C 200-mm. lantern color shades (screens).
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(3) Screw a one-half-inch globe valve on the short
nipple: follow with another short nipple.

(4) Screw a one-half-inch union on the short
nipple; follow with an air hose.

(5) Place a low-pressure gage on the T (0-19
pounds per square inch is preferable).

(6) Admit air slowly, not to exceed a pressure of
5 pounds per square inch, and submerge in a tank of
water.

(7) Bubbles will indicate such leaks as may be
present. The lantern may be made tight by care-
fully tightening the clamping screws or nuts adjacent
to the area involved. Avoid too great a strain on the
clamping devices. Compression of gaskets beyond
resiliency in order to stop leaks indicates that some-
thing is wrong. Remove the lens, examine and re-
place the gasket if necessary.

P. Lamps used in the aforementioned lantern are
of special design having a single vertical filament and
are of the prefocus base type. See section 21-5-1 for
further description.

(1) With the exception of the FA-98 and FA-138
lanterns, lamp currents may run from 0.256 to 4.2
amperes. Where the lamp exceeds 3 amperes, a
protective relay is required, since the flasher contacts
are not rated for higher values.

(2) In the type FA-88 and FA-138 lanterns where
the rate of flash is 120 flashes per minute, the cur-
rent value of the lamp should not exceed 1.15 am-
peres, otherwise the filament will not have sufficient
time to cool between filashes.
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FIGURE 21-21 —200-nm. W. & T. lantern, type FA-51.
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FIGURE 21-22.—200-mm. W. & T. lantern, type FA-51.
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CPR-5875-LOCK NUT
CPR-9G06-CLAMP

RING SCREWS(8)-
FP-3540-LENS CLAMP

RING

FP-3244-LENS GASKET.
FP-1G28-SPACING WASHERS (24)
FU-131-TERMINAL PLUGS(2) —

FP-32i2-SMALL SPACERS(2)— |

FP-1629- LARGE

SPACERS (2) =
CPR-62G64-NUTS @)
CPR-4955-WASHERS(4)
FP-IS38-LOCKING PIN
FP-1540- STUDS @)
F-21526-PINS (@)
FU-1591-TERMINAL-POSITWE

TO.LAMP CHANGER
FU-159)- LAMP CHANGER

TO "3 TERM.
CPR-T45-SCREWS(4)
CPR-T7TT8- SCREWS(
FP-1537-SUPPORT BAR
FU-1143-BASE ASSY.
CPR-G895 -SCREW
FU-IS9I-"1TERM. TO ) —

POSITIVE ON MECH.
w.&T MOTOR MECHANISM-
DUAL PROGRAM TYPE

£

D

310 TAP -4 HOLES
ON 74 BC.

FOR ¥

BOLTS

PLAN VIEW OF BASE

CPR-16558 -CAP NUTS(3)

| -FU-1297-W.ET STANDARD LAMP
CHANGER MECHANISM. FOR USE
WITH W.ET PRODUCTS INc SIGNAL
PREFOCUSED LAMPS,
——FP-3208 - TIE RODS(3)

—-P-6263- SCREEN GASKET-23LONG
__—FP-3210-CLAMP RING GASKET

FU-1205-TERM. WIRE.

FP-153G-LAMP CHANGER SUPPORT
LOCK -FURNISHED BY OTHERS

FP-3247-LENS 3SUPPORT
CPR-4955-WASHERS(2)
- FP-1542-HINGE PIN

FP-1533-MECHANISM
QUPPORT

v

LYl

]
|-I.II
Il

FU-87¢ (@ TO 10 VOLTS )
FLI-878 (12 TO 16 VCLTS)

FP-1555-RUBBER GASKETS (2)
FP-1546-HINGE.
~ T CPR-5496-HINGE SCREWS(2)

; x; P-9812-GASKET TUBING- 73 LG,
3 FP-2286-HINGE

CPR-225%1-5CREWS (2)~
FU-630-SUN [ )
] SWITCH JUMPER _ 1

| I'PIPE TAP .}

L

"

L PIPE TAPS

N7 \ FRONT VIEW OF CONDULET BOX

N "1 TERMINAL - POSITIVE CONN.
TO MOTOR MECHANISM.
"2E£°3 TERMINALS FOR USE
WITH SUN SWITCH VOLTAGE
REGULATOR OR BOTH.

FL-19921-GROUND WIRE
FU=1591-*2 TERM TO

LI-1 ON MECHANISM
CPR-5483 -WING NUTS(3)
CPR-6356 -WASHERS (10)
FU-1131-TERMIMAL PLUGS(3)

200 M.M.

CPR-8247-3CREWS (4)
CPR-24T75-WASHERS(4)
FP-2269-COVER
FP-2243-LOCK NUTS(4)
CPR-GB95-3CREW

FP-1563-GROUND PLUG
CPR-5663-WASHERS (4)

DUAL PURPOSE ELECTRIC MARINE BEACON

TYPE FA-98
WALLACE &'TIEEEAL.I

OPEN TOF

rEY. 4-24-50 Dwi N2 8053

FIGURE 21-23.—200-mm. dual-purpose W. & T. lantern, type FA-98.



21-36 Aids to Navigation Manval

FP-2242-HINGE PIN
CPC-5665-WASHERS

FP-I574-TOP GUAR

= : P-9333~SCREEN g %4'-10 TAP (4 HOLES )
- GASKET - TOP (23"L6G.) y ON 77g"B.C.
FP-3248-GUAR . FOR 35" EﬂLTS—\\\— ‘
nt
24 FP-1575-GASKET
= ! -
343 |
o ~2475-WASHERS (8 )
" CPR-8440-GUARD SCREWS (8)
| % '4§ [ < 1 R-5874-NUTS(8)
_ L l | | - ®) Ny | A4—P-6263-SCREEN GASKET-BOTTOM (23"LG.
1 ' | A4—P-17241- GROMMET
| ——FP-1631-W.BT. FRESNEL LENS
CPR-750-SCREWS (4 ) L ——CPR-16823-GUARD SCREWS (4)
FP-3244-GASKET — ) . P-3990-HINGE PIN
FP-3988-UPPER LENS SUPPORT: ; FP-2246-COTTER PIN
FU-1207-LAMP TERMINAL— , -5665- WASHER
CPR-5875-LOCK NUTS (2)—— : P-3987-MECHANISM SUPPORT
FP-1555-GASKET— - FU-129T-W.8T. STANDARD LAMP CHANGER!
FP-1575- GASKET 45 i O] _“|MecHANISMS (2).
FP-1628-SPACING WASHERS (10) : \ : FU-1631-W&T FRESNEL LENS
FP-3212-SPACERS (2) - FU-I1591- LONG TERMINAL WIRE (2)
COLOR SCREENS 3 ‘ | ——FP-3989-SUPPORT BAR
RED -FP-1467 (2) 2 \ 5 P- 1628~ SPACING WASHERS (10)
GREEN-FP-1572(2) 3 FP-3244-LENS GASKET-BOTTOM
CPR-750-SCREWSHM4}— _ | | 5 CPR-9G06-GUARD SCREWS (4)
| FP-1544-ADJUSTING SCREW—__ P=3247-LENS SUPPORT
A Ly - Y| /Hie Lo0k-nt ety T
_ { K CPR-4955- WASHER
FP-i131-TERMINAL PLUGS(2) - P-1542 - HINGE PIN
XP~1086-LOWER LENS SUPPORT— ; | _ I e CPR-225I-HINGE SCREWS (2)
FP-1555-GASKET 1 oS R FP-2286- HINGE I
FP-1538~LOCKING PIN— | CPR-5496-HINGE SCREW
PROTECTIVE RELAY— ' " | LFP-1546-HINGE
FU-1590-TERMINAL WIRE (3) :
(6-1093-SPACERS (2) M/ N e ees-smcere
CPR-8705-SCREWS (2) = H L . I PIPE TAF
CPR-745-SCREWS (2)— T 1563-GRD,
FU-1591-"| TERM. WIRE il PLUG
W.8 T. STANDARD MOTOR MECHANISM| — 1 - CPR-8947 |\
FU-839 (6 TO 10 VOLTS ) & 2 Pwy Ay SOREW() ¥ PIPE TAPS(2
FU-840 (12 TO 16 VOLTS). ' LRONT VIEW
OF _TERMINAL BOX
FU-1143-BASE ASSEMBLY FU-1591 - TERMINAL Wi #| TERMINAL-POSITIVE CONN.
AR~ NIT FU-1591- TERMINAL WIRE TO MOTOR MECHANISM

#2 8 #3 TERMINALS FOR USE WITH
SUN SWITGH, VOLTAGE REGULATOR

CPR-2475-WASHERS{4)
FP-2269-COVER
=2243~LOCK NUTS(4)

CPR-4955 - WASHER CPR-5483-WING NUTS (3 )
| FU-1131-TERMINAL PLUGS (3)
FR-IBA0~=8TUL CPR-757-SCREWS (3)
FP-2480-P CPR-5663-WASHERS (6)
GPR-G895-SCREW

200MM.
DUPLEX ELECTRIC MARINE BEAGON

TYPE FA—137
FA-137 WALL ACE 8 TIERNAN DWG. NO.-8337

= r I 4 ==

FI1GURE 21-24.-—~200-mm. duplex W. & T. lantern, type FA-137.




FP-470- BIRD
FP-354i-LENS GUARD

FP-2242-HINGE PIN
GPC-5665- WASHERS
CPC-2246-COTTER

CPR-16538-CAP NUTS(3
FP-3208-TIE RODS(3

P-17241- GROMMET

CPR-7 50 -SCREWS(4)
FP-3210 -GASKET—

FP-3988- UPPER LENS SUPPORT-

FU-I207- LAMP TERMINAL:
CPR-5875- LOCK NUTS(2)—

FP- 1555 -GASKET—

FP- 1575 -GASKET—

FP-1628~ SPACING WASHERS(I0)——""" |

FP-3212- SPACERS(2)-

RED-FP-1467(2)

COLOR SCREENS ]
)

GREEN-FP-I5T2 (2
CPR-T30- SCREW (4)

FP-1544-ADJUSTING SCREW
CPR-5875-LOCK NUT (2)—

FU-I591- LONG TERMINAL WIRE

FP-1131-TERMINAL PLUG —

XP-1086- LOWER LENS SUPPORT:

FP-1553- GASKET-

FP-1538-LOCKING PIN—

PROTECTIVE RELAY—

FU-I590 - SHORT TERMINAL WIRE (3)
XP-1093 - SPACERS (2)

FP-1537- SUPPORT BAR—-

CPR-8705- SCREWS (2)—

CPR-T45-SCREWS (2)—

FU-1591 "1 TERMINAL WIRE —

W.8 T STANDARD MOTOR MECHANISM

FU-839 (6 TO IO VOLTS) &
FU-840 (12 TO I6 VOLTS)

FU~1143- BASE ASSEMBLY
CPR-6264-NUT:
CPR-4955- WASHER
FP-I1540-
FP-2480- PIN
~RETAIL_OF LENS RING

FU-I1591- LONG TERMINAL
FU-1591- LONG TERMINAL WIRE

CPR-5483 -WING NUTS (3
FU-113)~ TERMINAL PLUGS(3
CPR-757- SCREWS(3)
GCPR-5663 ~WASHERS (8)
CPR-6895-SCREW
CPR-6356-WASHER

200 MM.

Q

P-3211-LENS
P-3244—CLAMPING RING GASKET
P-6263- SCREEN GASKET -BOTTOM (23"LG)

FP—163- W AT FRESNEL LENS
PR-16823- GUARD SCREWS (4)

FP-3990- HINGE PIN
FP-2246-COTTER PIN

(GPR-5665-WASHER
FP-3967-MECHANISM SUPPORT

FU-I1297-WAT STANDARD LAMP CHANGER
MECHANISMS (2),

~163I-W.BT. FRESNEL LENS
-1591-LONG TERMINAL WIRE (2)

P-3389-SUPPORT BAR
P-1628- SPACING WASHERS(I0)
FP-3244-LENS GASKET - BOT TOM
R-9606-GUARD SCREWS @)
~3247-LENS SUPPORT

LOCK=not furnished by WA T
4955-WASHER
P-1542~ HINGE PIN
CPR-2251-HINGE SCREWS (2
FP-2286-HINGE
[CPR-5496-HINGE SCREW

|FP-1546-HINGE

FP-629-SPACER(2)
CPR-6895-SCREW
~6356~WASHER

OC_TERMINAL BOX

| TERMINAL-POSITIVE CONN
TO MOTOR MECHANISM

#26#3 TERMINALS FOR USE WITH

\GPH “24T73-WASHERS (4)

SUN SWITCH,VOLTAGE REGULATOR
FP-2269-COVER

FP-2243-LOCK NUTS (4)

DUPLEX ELECTRIC MARINE BEACON

FA-I58

TYPE FA-138
WAL L AGE B TIERNAN

FIGURE 21-25.—200-mm. duplex W. & T. lantern, type FA-138 (dual-purpose’,




Aids to Navigation Manual

FP-226iI-GASKET

5) 1 /—4 MOUNTNG HOLES
N 2-10T7AP

FLAN VIEW OF BA3E

FP-2480 - TOA4LE STUD PINS &)
FP-1540 - TOGGLE STUDS 4)
FP-3125 - TERMINAL BOX GASKET

CPR- 14289 - SCREWS {a]}
P-i4683% — WASHERS (4)

FP-3123 ~ TERMINAL mxs
FP-3126 - COVER GASKET

FP-3124 - COVER
FU-i142 - TERMINAL PLUG —

CPR-G264 -NUTS (4) }

——

CPR-4955 - WASHERS (4)

NOTE : CABLE CONNECTIONS
INSIDE TERMINAL BOX

ARE EQUIPPED WITH P-11345
TERMINAL LUGS. PURCHASE
FROM WALLACE, & TIERNAN
PRODUCTS, INC, BELLEVILLE N |

FP-3188 - GROUND STUD
CPR-2587T-NUT
CPR -5663 - WASHERS (2) e

FFP- 3127 - COVER CLAMPING 3CREW

FP- 3128 - HINGE PIN
CPR-224G - COTTER PINS (2)

U-77e0 - CONNECTOR ASSEMBLY

P-14287-GE. TYPE S TWO -
CONDUCTOR ¥4 A%G GENERAL
CABLE SUPER SERvICE coffp
oD = 0.530"

OR
FOE LARGE LAMPS AND

FP-2475-TOF GUARD

FP-2482-TIE KaQDS (4)

16§ CPR-5875 - NUTS(4)
CPR- 5665 “WASHERS (4)

Omit this conneclVon

when Jun awifch
(3 vaed

When sun awrloh
ix regoired instell

condealion and coble

a5 indieoled

5

-

Sun Swfch—L=

:':'.-..-.-—
ey

)

P —————

These connections
mormaly mude
Wrv mounbing bar

fo batlery.

CHANGER MECHANISM -Ffor use with
W.E T FProducts inc sgnal prefocused fw
P-T08-WET CLOSED TOR 150 MM LENS
F[FP-QGL'J—EED COLOR 3CREEN
|EP-3101-RED COLOR DISC
[FP-999- GREEN COLOR SCREEN
| FP-3221- GREEN COLOR DISC
{FF-—QQ'}'—AMEEE COLOR SCREEN

_[FP-2877-AMBER COLOR [NSC
——~P-6263-SLIT TUBING-1T7/%'LG. (2)

FP-248|-LENS RING GASKETS(2)

[FP~9~EE-—HLJ-IGE. PIN
CP-2246-COTTER PINS (2)

FP-2479 = LENS RING

iFU-!EﬂT -W & T. STANDARD LAMP

M\\
'ﬁ‘-
e S
v 5
=
y/
Ff"
4
/
-L-'\i
i 7
— ﬁ-‘r’_r"
“alg
e i
Fei N

CPR ~3471-5CREWS (4)
FP-248G — CLAMPING NUTS (2)
gFF’—24BS MOTOR MECHANISM
SUPPORT BAR

FP-2485 - S3PACER NUTS (2)
FP-2487 — STUDS (2)
FP-2488 - WASHERS (12 APPROX.)

MOTOR FLASHER MECHANISM

i

FU-839 -G TO 10 VOLT
FU-840~ |2 TO & VOLT

|

FU-i59{ - TERMINAL WIRE

FiU-1332 - LOWER HOUSING ASSEMBLY

- T L e
i 1 |

DISTANCES GREATER THAN
50 FT. USE GE TYPE S Y12 AWG
HEAVY DUTY SUPER 3ERVICE
CORD 0.0.= 0.605"

CLOSED TOP LANTERN
TYPE FA-77-150mm.LENS

WALLACE &€ TIERNAN PRODUCTS INC.
BELLEVILLE , N.J.

DWG NO. 8164

FIGURE 21-28.—150-mm. W. & T. lantern, type FA-TT7.




Lighted Aids to Navigaftion—Electric Apparatus 21-39

FE=Z 191 - MGE Pir ?
EFRF=11l4G-C-COITER PINS
CP-SGGS-C-WASKHERS ;

PO T - & Mocss
o on7§8.C
(A
' - k:
A *"f
CP-SB81S-C-NUTS r %
CP-56G5-C-WASUERS 1| A% < LA Vikw or mass
FP-22G1-GASKET 5 |5 FP-2276-TOP GUARD |
e e CP-9333-SCREEN GASKETS-11 /8" LONG
_':..-' r] l"':".r
SCREEN ASSEMBLY COMPLETE A
WITH SCREWS FU-1297
Eu=-112& - RED i L m i P Wl T. STAMNBDARDS LAMP CHAMAIR
FU-1129- GREEN ~— ——— ool . : i Birasiinm. FOZ USE WITH w47 PRODUCTS yC
FU*II.EE-* AamMbBer i | 1L SIGMAL PREFOCCUSED LAMPS o R
FP-448-TIE RODS | <A1
1 1 - FP.I544- ADJUSTING SCREW
-4 | N ’ CF-EETE-LGEK gu*ra
s . .FP- -5u oORT
ro-nsz-Lens s assv) 2 - frigne-suspoRY mam
R e T z i _ * : FU-1I133 -TERMINAL WIRE - & Leua
FP- IB3E-GASKET Lock. sdeT FURNESID
ar w § T
CP-T50- SCREWS
FP-1629- SPACER 22— —,
EU-1131 -TERMINAL PLUG [ T o : CP-4955 -WASHER
FP-IST3-LENS SUPPORT & _ o FP-iS42-HINGE PIN |
EFP-IS33-MECHAMISM SUPPORT} R
< v Py —CP-6895- SCREW
FP-I5585 - RUBBER GASKETS e 2L ' CP-B3496-HINGE SCREW
A a7 FP-154 6 -HINGE
FP-IS38-LOoCKING PIN 4 : o FP-1269-COVER
/] , ' RUBBER GASKET
A e ey CP-2475-WASHER
CP-5483-WING NUT ' N ¢ 8= CP-894T-C-SCREW
> -. ; FU-1|3)1- TERMINAL PLUG
J/,f . . o 5 CP-&aA3% &6 - WASHER
= . A % - FP-156 3 ~-GROUND PLUG
[ 3 \ y 01 CP-GA95-6CREW
% / A -
FP-1537- SUPPORT BAR . . 7
oTD - . ' e
TOM SaBCH A ;; i _ ._ /,.
j [ 0 -] T Y r——
J'I. 'i :-E
W.ET STANDARD MOTOR |- \ Yz PIPE TAPS
| MECHAMISM ' : \
A3EE TABLE BRLOW L] b Wy
] { '- i .
1 " : \ f‘ CP-ITRC=UINGE SCREVWS®
FuUu=-1143 - BASNE 4 o FP-22 8G- Hituts E
7 - 2t e o S
| cP-a264- NUT ] T "ITERMW AL -Po S o !
CP.4955- wasneR— | [/ o i | - I e T
FP-15S40~- 3TUD ; e WITH UM BEWITEH, YOLTAGE
FF-9a7 Py : — 7 : L\ RRauLAToR, om BOTH
e 12 e =" g | FP=2243-LOCK NUT
I _ "\ —FU-II3I-TERMINAL PLUG
———— GROUND WIRE
I @é‘“ L-E-R N - N FAII‘ e .1” "] r

DETAIL oF
LENS RidA ClLAMWMS

NOTE *
e b i e sl B L E W AN Univer s ar ELecteic Maame Deacow
‘ > wimh }1:@ i PIOVOITD a2 TYEE FA.B0 8o LE S
WHEN USED WITH WAT TRUMPET T e i LT E Y - . s

REFEQ TO MECHAN ISAM INSTRUCTION DWGS'S. NS 200-17-L-1,2,345
‘ = uHPL'HMEE ma.rn.ur.:nuu DWG, N2 200-18-8 ONLY WEkN USING FU-1140
- . . 10 i-1-F ROA ATANDARDO FEuU-1297

FIGURE 21-26A.—150-mm. W. & T. lantern, type FA-50. (No longer manufactured but many are still
in use.)



21-40

Aids to Navigation Manual

Omit tha conneclion
when Juwr awnifeh

i3 vaed

When sun amith

FP-470 - SPIKE

CPR-58T5 - NUTS (4)

7-10TAP
FP-2261- GASKET

| eLan vie / OF BASE
FP-2480 — TOGGLE STUD PINS &)
FP-1540 - TOGGLE STUDS (4)

FP- 3125 - TERMINAL BOX GASKET

CPR-)4289 - SCREWS (3)
P-14G3%5 — WASHERS (4)

FP-3/23 - TERMINAL BOX
FP-22€ - COVER GASKET
FP-3i24 - COVER
FU-1142 - TERMINAL PLUG ——

CPR-G264 -NUTS (4)
I CPR-49%5 - WASHERS (4)

NOTE. CABLE EDNNEL‘TIDME}]
INSIDE TERMINAL BOX
ARE EQUIPPED WITH P-1134%
TERMINAL LUGS. PURCHASE
FROM WALLACE & TIERNAN : 7
' PRODUCTS, INC., BELLEVILLE,N.}. Yy

FP-3188 - GROUND 5TUD 5
CPR-2587-NUT -
CPR -5663- WASHERS (2)

FP- 3127~ COVER CLAMPING SCREW
FP-3128 - HINGE PIN_

OPR-224C - COTTER PINS (2)
U-T77&0 - CONNECTOR ASSEMBLY

P-14287-GE TYPE S TWO
CONDUCTOR M4 AWG GENERAL
CABLE 3UPER SERVICE CORP
oD = 0.530"

OR
FOR LARGE LAMPS AND

FP-3180-TIE ROD3 (4)
FP-3179-CPEN TOP CASTING

CPR-5GG5 -WASHERS (4) |

4 MOUNTING HOLES

N

—

as indicoled

' i

is reguwired inafell
connecfion and cable

[ ]
e ——

P

a7

These connections
normally made
Hrv mounbing bar,

|

et |

Cable mﬂm'rrf
fo baifery.

-
F

FU-~1297-W. & T. STanNDARD LAMP
CHANGER MECHANISM - for uvse with
WL T Produc?s Ine. wgnol prefocused fung.p
FP-708 -WET. CLOSED TOP- IS0OMM. LENS
{FF*EE.'.'.- - RED COLOR 3ACREEN
FFP-31D1-RED COLOK DI3C

FP-999 -GREEN COLOR SCKEEN
{FP—EEEl-GEEEN COLOR DI3C

] [FF"- 997 -AMBER COr0OR 3SCKEEN

FP-2677- AMBER COLOR DISC
~P-6263-SLIT TUBING-17/&8LG. (2)

FP-2481~LENS RING GASKETS(2)

77, FP-96& -HINGE PIN
; CP-224&6-COTTER PINS (2)

T FP-2479 - LENS RING

P .

CPR~34T1-SCREWS (4)
FP-2486 - CLAMPING NUTS (2)

EP-2489 MOTOR MECHANISM
SUPPORT BAR

|

FP-2485 — SPACER NUTS (2)
FP-2487 - STuDs (2)
FP-2488 - WASHERS (12 APPROX.)

MOTOR FLASHER MECHANIGM

FU-839 -6 TO |10 VOLT
FU-840- |12 TO 16 VOLT

|

FU-159! - TERMINAL WIRE

DISTAMNCES GQREATER THAN
50 FT USE G.E TYPE 3 %12 AvG"
HEAVY DUTY SUPER SERVICE
CORD 0.0 = 0605

OPEN TOP LANTERN
TYPE FA-77-150mm.LENS

WALLACE &€ TIERNAN PRODUCTS INC.
BELLEVILLE, N.J.

FU=1332 = LOWER HOUSING ASSEMEBLY l

DWG. NO. 8| 65

SR ¥

FIiGure 21-27.—150-mm. W. & T. lantern, type FA-T7 (open top).



Lighted Aids to Navigation—Electric Apparatus ~ 2141

I AP 1AL HMSAE P 1
: CPC-2246 ~<OTTER PSS
CPE-R5660 ~-vwASHERS {

————FP-470- BIRDSPIKE

. 34 -10 TAP (4 HOLES)
FP-4388 - LENS o 7 WB.C.
GLARD - TOP —~

FOR ¥ BOLTS | -
': o o i % f:-"":i:': \ .

mﬁ 55’?5 - I'JLITS . .f"; ; ':‘: . \ Iﬂ' V4I L
CPR-5145 -3CREWS 3 7 ¥ @ 125/&' isrged
CPR-2475 -WASHERS e 1K A PLAN VIEW OF BASE
FP-2261-GASKET ,5: : e

: P-6263 -~ SCREEN GASKET - 1778 LONG
FP-4391-LENS GUARD - o o
FP-965-RED SCREEN | a7 w0
FP-999-GREEN 3SCREEN - — . PU-129
FP-997-AMBER SCREEN / e “‘ A Lo YOOT avanoans Lame crasssa

i 8 —— BOMAMISN. FOR USE WITH WAT PRODUCTS N,

I "",.:"I, 3 j) 1:- SAMAL PREFOCCUSED LAMMRS »

FP-706-LENS A h :

. - o FP-1S44- ADJUSTING SCREW.
P-6263-SCREEN GASKET-173LG. e ; CPR-SB78 -LOCK MUT
f= 2 R A A
CPR-12007 - SCREWS :’-' 77\ : FU-1205 - TERMINAL WIRE

FP-2481 -GASKET ' | _;)L)

CPR-750 - SCREWS
FP-1829-APACER

FU-113| -TERMINAL PLUG

-x - CPR- 4955 -waASHER
FP-43589-LEMNS SUPPORT b o FP-IB4Z2~-HINGE PiIN
FrR-I333-MECHANISM SUPPORY - R S
r :e-' CPR-0885 HSCREW
FP 208 - RUBBER GALKETS oyt NS -5496-HINGE SCRE
' FP- 1S4 6 -HINGE
FP-1338-LoCcKNG PIN . _FP-2269-COVER =
P-9812 ~-GASKET TUBING-
‘ "r -y em- !‘TE*W‘*H!H
CPR-5483-WING NUT F_4 -8941 - acrREW
FU-1131-TERMINAL PLUS
-‘,i 1. e m" 55"'“!‘5“!2
i T14 : FP-2286-HINGE -
I b ..--""“ CPR-2251-HINGE SCREWS
FP-IS557- SUPPORTY BAR T ’ r
H ; / ;
I ey Tam

W.ET STANDARD MOTOR o' P TAPS
MECHANISM

FU-839-(6 TO 1I0YOLTS ) &
FUu-840-(12TO I6 VOLTS).

_.. | Gkt I FRONT VIEW of TERMINAL BaX

CPR-G264- NUT
CPR- 48956 A~ WASMER
FR-1840~- 3TUD-

Te movol] MARCHAR B

*iTaRmnlalL -PoSITIVE ConBCTION
3 T3 oasse 8 TERMBIALS Fom Jok

e w2y - WITH SUN SWITEM, VoLtASR
FP-9&T - PIiN - Rpau, atol
S 5 38 OPR-6895-SCREW
- CPR-6356 -WASHER

FU-1143-BASE ASSY. — FP-1563-GAD.PLUG
FLI-1591-LONG TERMINAL WIRE FP-2243%-LO0K NUTS
FLI- 1591 -LONG TERMINAL WIRE _ { CPR-757-SCREWS
CPR-5483-WING NUTS CPR-5663 - WASHERS

FU-131-TERMINAL PLUGS

DAT &L Bl
LEWS Rnda CLAM

150 M.M.
UNIVERSAL ELECTRIC MARINE BEACON
TYPE FA-50 OPEN TOP
_ WALLACE 8 TIERNAN DWG.NO. 8343

FIGURE 21-27TA.—150-mm. W. & T. lantern, type FA-50 (open top). (No longer manufactured but many
are still in use.)
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noTe/IN BoTL TYPES OF THIS CP470- BIRD SPIKES
FLASHER LEN3 & GUARD MAY BE

REMOVED AS A UNIT F£OR THE FP.1299 - TOP LENS RING
REPLACEMENT OF LAMPS . ‘ ‘ CP.S145-C- SCREW

CR G485-C NUT
FP 238 GASKET
FP-1274- LENS GUARD

WALLACE & TICRNAN
90 MM.LENS ﬁ?l"' LAMP: TYPE SELECTED
CLEAR. - EP- 212 TO SUIT REQUIREMENTS
SCREENS g RED-FP-I4GD CP- 238 - GASKET
GREEN-EP-1TO0 CP-2646-C- SCREW
FP- 1298 -LOWER LENS RING
SOCKETS FP- 1 200 - MECHANISM

FU- 625- FOR MINIATURE
BASE LAMPS

FU- 1152 - FOIZ PREFOCUSED
LAMPS

LP- 1235- LEAD GASKET:

FU- | 1472- TERMINAL STUD

CP-6825-C SCEEW

FP-1092- GASKET

FP-1073- COVER
CPR A7 C- SCRCW

HOUSING COVER,
= CP-84G8-C- SCREW
' % o SK-B237-D-2- WASHER
_mjﬂy%mm\\\u*ﬁ EP 126 8- GASKET
o % 2z / FU-1133-TERMINAL
| : ~— CP-5423-TERMINAL NUT
— EP-1317- MECHANISM SUPPORT
BAR
CP-7778-C- SCRREW
CP-B74-C- SCREW

SK-3237-D-1* HOUSING-

e A

% ONNARNN - 3'.

~

AR,

AR SRR

W

\

~FU~I068- LENS GUARD
FLASHING MECHANISM CP-5872-C- NUT
G-10 VOLT-FU-839 |

10-16 VOLT-FU-840

FOR DETAILS SEE DWG'S.
N2 -200={T=f=}=2-3 45

S58B4 Q)11 5

FP-452- SUPPOETING
CASTINGCT:

Wie noLe For
MOUNTING BOLT

FA-46C
SPECIAL
BUOY LANTERN

e N N N N N RN NN NN RN

FU -1 1 42-TERMINAL STUD
- [ FP-1790- ALUMINUM
FA-4G F U rP 1204 - BRONZE

FOR 2 BOLTS | MECLANISM LIOUSING
Ok s BO ———EP-1288-LOWER LENS RING

ECTRIC BEACDL.; | -1Z91-TIE POoDPS
EL E FF-1Z9

PL.AKN oF

BASE

CALE 1"=1-0"

WALLACE € TIERNAN 90 MM.FLASHING POST LIGHT

TYPES FA-46-F AND FA 46-C

WALLACE & TIERNAN PRODUCTS INC. BELLEVILLE NEW JE2SLY

A AR AN

==

=
gl

F1GURE 21-28 —90-mm. W. & T. flashing post light, types FA-46-F and FA-46-C.
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FIGURE 21-28A.—90-mm. Service-type lantern.

21-6—-10 Range Types—

A W. & T, range lantern, type FA-47 (fig. 21-
29) . —This range lantern consists of a rectangular
cast bronze housing with a curved top and metal
visor over the front face, which holds the front cover
glass. The cover glass may be a flat-light lens or a
spread-light lens with horizontal beam spread of 8°
or 30°. Levelling screws are provided in mounting
the lantern to permit tilting from 3%° from the ver-
fical and 10° in azimuth for proper adjusiment on
the range line. A terminal box is cast integral with
the lantern housing on one side, fitted with plugs
for battery and sun-relay connections. The flashing
mechanism is mounted inside the lantern housing
opposite the terminal box. A special lamp changer
is mounted in the rear of the lantern with the lamp
projecting through a slot in a rhodium-plated para-
bolic mirror. It uses special lamps with precision
screw sockets and C-2 filaments. All lamps have
been rebased, i, e., adapters have been soldered to
the original base so that the filaments of all lamps

have exactly the same focal height with respect to
the base.

B. G. R. S. range lantern,type SA (fig. 21-30) —
This is a widely used range lantern, originally de-
signed as a track signal for use on railroads by Gen-
eral Railway Signal Co. The case is of cast iron
with a metal visor shielding the light; the lens sys-
tem is a doublet compound lens with a deep ellip-
soidal mirror with a hole for inserting the lamp

2143

FIGURE 21-28B.—Lamp stand for 90-mm. Service-
type lantern.

into the socket behind the mirror. The beam can
be spread horizontally by use of a spread-light
roundel having 8°, 15°, 20°, 30°, or 70° beam spread.
A color disk is placed at the focal point in front of
the lamp when needed.

A combination red, white, and green disk shade
has been provided to give a clear beam on the
center line of a channel with an out-of-range border
of red on the right and green on the left, entering
the channel. This is known as a polychrome
directional light and only one light is required for
an installation. These lanterns should be installed
in duplicate in important channels, using a change-
over relay for automatically placing the stand-by
unit in operation in the event of a burn-out. This
is done because there is no space available for in-
stalling a lamp changer. Occasionally in the past,
where the use of two lanterns was not considered
justified, undervoltage was resorted to in order to
minimize the frequency of lamp failure. The above
range lanterns operate on a wide combination of
lamps and voltages.

C. G. R. S. Range Lantern,lype W (fig. 21-32) —
This is a lantern originally designed for use as a
highway crossing light on railroads. Like the SA
type, it is usually installed in duplicate.

D. Installation details for G. R. S. lanterns will
be found under section 21-11-20.
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FP-1369- FRONT 3IGHT PIN

CPR-746 - LOCKING SCREW —

FU-G28B- FOCUSING BREACKET

FP- 1384 - PIVOT SCREW
CPR-8714 - PIVOT SCREW LOCK NUT

CPR-8468 - CLAMPING SCREWS
CPR-2247 - WASHEES
FP-136G1-SUPPORT CASTING—

FP- 1023 GASKET

CPR-6260- COVER SCREWS

FP-929-TERMINAL BOX
COvVER

FU-1142 - TERMINAL PLUG <

— FP- 1363 LAMP CHANGER SUPFORT |

FP-1D71 ~-HORIZONTAL ADJUSTING
NUT
P-i367- SPEING
CPR-G260 - FOCUSING DPEACKET

AE}JUSTING SCREW
CPR-6489 - LOCK. NUT

CPR-84G8- FOCUSING DRACKET
LOCKING SCREW
CPR~-24T75 - WASHER

FP- IS70- MECHANISM SUPPORT

STUD
CPR-~5874 - LOCK. NUT

FLASHING MECHAMISM
SEE TABRLE
OPR~8693 -~ CLAMPING SCREW
CPR-68B60 ~ WASHER

CPR-G284 - NUT.

CPR-8692~ LEVELING SCREEW |

FP- 1268 EEAR SIGHT PLATE—

CPR-746 ~ SCEEW
CPR- 5874 ~ REAR COVEE NUT
FP-1334.REAR COVEE 3TUD
CPR-2247-WASHEER.

FPRIDZ8 BREAR COVER GASKET
FP-IBZ |- EEAE COVERK
FP- IBS&S- ADJSTING NUT—
CPR-G2G0-FELEASE SCEEW
CPR-G8T-WASHLE
LAMP CHANGING MECHANISM

SEE TABLE.

CPR-T749- SCEREWS

PLACE LAMPS IN SOCKET HOLDING |
LAMP CARRIAGE FIEZMLY S0 AS
NOT TO TUERN IN WRONG DIRECTION
USE WET REBASED LAMPS TO OBTAN

MAXIMUM EFFICIENCY IN CANDLEPOWER

SELECT PROPER LAMP FROM CANDLE-

POWER CUEBVYE- 200/1-

@0

FP-1372 - PARABOLIC REFLECTOR

FP-2350-STUD - LENS BING
CPR-2247 - WASHER
CPR-8874 -~ NUT

FP-1324-LENS RING € HOOD
FP-2353- GASKET
FP-2352- CLAMPING RING WASHER

FP-123@89-FRONT SIGHT PIN l

SELECT LENS

TO SUIT REQUIREMENTS

FP-1338-CLEAR FLATLITE LENS
FP-1470-GREEN FLATLITE LENS
FP-|47! -RED FLATLITE LENS
FP-2G175 -YELLOW FLATLITE LENS
~ FP-2878- BLUE FLATLITE LENS
FP-1373-8"CLEAR SPREDLITE LENS
FP-1874-30°CLEAR SPREDLITE LENS
FP-2370-8° GREEN SPREDLITE LENS
FP-2175-30" RED SPREDLITE LENS

FP~2351~ CLAMPING RING

[’ CPR-3542Z~ REFLECTOR CLAMPING
SCPEW
LFF‘-BIGZ - CLIP FOR REFLECTOR

-

L. s T| MECHANISM %LAMP CHANGER DATA

—FP 19225- CASE

CPR-6264 — LOCK NVUT

CPR-8692-HOEIZONTAL CASE
ADJUSTING SCEEW

FP I12Z6- EANGE LIGHT BPASE

FU-840

15 ~

FU-839 I::;% VOLT MDTDR FLASHER MEQHAN!SM
FU- 1087 7% =~
FU-1088

- -

(]

- LAMP CH&NGING MEC‘HAH IEH

ITl

ﬁi ODEILL-4 HoLE S
FORE MOURNTING

WALLACE % TIERNAN RANGE LIGHT- TYPE FA-47

| WALLACE 8 TIERNAN PRODUCTS INC.

BELLEVILLE, NEW JERSEY.

Ficurg 21-29—W. & T. range lantern, type FA-47.
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F W
! : tﬂffﬂ:_ :rr..r‘?ﬂ
o af- T8

SLOT TO PERMIT
ROTATION |OF SIGNAL 12

e 102" / s

8«-REAR VIEW OF HOUSING TRACK

A a g e S W W e - R T TR W

-------
———————

ROUNDEL
LENS

FIGURE 3. SIDE VIEW WITH
QUTER CONVEX ROUNDEL

TO LAMP POS. 13

RECEPTACLE

%

%

I'WIDE FOR 3 BOLT

FIGURE 1. TYPE SA RANGE LANTERN,
BOTTOM VIEW OF MOUNTING BASE

AND SIDE VIEW OF LANTERN

COMPLETE WITHOUT OUTER ROUNDEL

21-45

FIGURE 2. BOTTOM VIEW OF

INNER UNIT SHOWING WIRING
AND METHOD OF AT TACHING

FLASHER

FIGURE 21-30.—G. R. S. type SA range lantern.

206430 O—52~— .12



2146

Aids to Navigation Manual

,——DRILL FOR 2 J-20X%"R.H.B.M.S.
3
DRILL FOR 4 (0-32X& RHBE.M.S.

TOP VIEW

i o

SIDE VIEW
MATERIAL -F" ALUMINUM OR BRASS.
SCALE - - FULL SIZE.

FicURE 21-31.—W. & T. mounting bar for G. R. S.
type SA lantern.

APPROXIMATE

i
q :ﬁ' ; E
%" BOLTS
s E
% DIA. HOLE
FOR WIRES

Ficure 21-32.—QG. R. S. type W range lantern.

FRONT PLAN VIEW
s | OF MOUNTING

>
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21-47
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21-6—-15 Commercial Power-operated Types—

A, Commercial power-operated lights are stead-
ily on the increase. Such lights are usually pro-
vided with a standby source of current of limited
capacity, together with suitable change-over devices
to insure continuous light operation in case of
power failure. Provisions are also made for con-
tinuance of operation in case of filament failure,
either by use of duplex lanterns or lampchangers.

B. 200-mm. lantern.—The 200-mm. single and
duplex lantern shown in figures 21-33 and 21-34
was designed in the Second Coast Guard District.
This lantern uses the same lens as used in standard
200-mm. acetylene and electric lanterns, thus pro-
viding interchangeability and facilitating repair,
The duplex lantern uses the same top and bottom
castings as the single lantern, providing economy
in manufacture. The lamp spider in the duplex
lantern can be easily and completely withdrawn for
re-lamping the bottom socket. The designed use
of a standard 60-watt 115~volt lamp provides easy
replacement of a proper lamp, since such lamps
are commonlily available, Both lanterns are manu-
factured with socket stools of proper height to focus
a 60-watt lamp. Proper focusing of 25- and 100-
watt lamps is accomplished by using the proper
stool, shown in figure 21-35. The control features
such as service entrance switch, fuse block, flasher
(if any), emergency lamp relay (if any), spare fuses,
spare lamps, ete., are housed in a switch and flasher
box (see fig. 21-T74), or the equivalent thereof

21-7 FLASHERS

21=7=1

A. Although several designs have been used since
the inception of the flashing minor electric light,
at the present time only one design of direct current

flasher manufactured by Wallace & Tiernan Prod-
ucts Inc., is in use.

B. Voliage ranges.—The present basic flasher is
supplied in three voltage ranges, 3—4, 6-10, and 12-16
volts. It may be obtained with one or two lamp
contacts and with a variety of special gear and con-
tact assemblies, depending on the application.

C. Current rating.—The single contact flasher
without relays should be used only with lamps up to
2.0 amperes, and operated at not more than 75
flashes per minute. The double contact flasher is
suitable for lamps up to 2.0 amperes and 120 flashes
per minute. When interrupting lamp circuits of
more than two amperes, either an auxiliary power
relay or a heavy duty type flasher shall be used.
Fig. 21-36 illustrates a single contact flasher. The
basic mechanism is the same in all designs of flash-
ing devices incorporating W. & T. flasher mecha-

nisms and only lubricant (FU 1869) specified by the
manufacturer should be used.

General—

All wiring for these lanterns should be caretully" Th t”ﬁffﬂ?#" £fecTvic (1 le

accomplished to conform to
-oedes—as—mar-opply, taking special care to thnr-
oughly ground the neutral (grounded) side of the
line. The grounded side of the line should be deter-
mined by actual trial with a test 115-volt lamp in
the socket, connecting one lead to ground and the
remaining lead to one, then the other, of the two
sides of the line. When the lamp lights, the lead
wire is the hot wire. The other is the grounded
wire and should be thoroughly fastened to the
ground rod already driven.

C. 200-mm. duplex lantern with flasher —Using
115-volt a. ¢. commercial current, this unit is auto-
maftically turned on at sunset and off at sunrise by
the installed time switch or sun relay. In a
duplex lantern a lampchanger is unnecessary, since
the top lamp is used as the main light and the lower
as the standby light through the installation of an
emergency lamp relay. So long as the main light
operates, the coil is energized, keeping the relay
contacts open. With the failure of the main light,
the circuit is broken to the relay coil, allowing the
contacts to close. This completes the circuit to
light the lower or standby lamp. The characteristic
for either main or standby lamp is coded from the
same flasher mechanism, which in this case is 115-
volt a. c.-operated also. Both the clock and relay
circuits, and the lamp circuit, are broken by the
115-volt 30-ampere fused safety switch. All the
control units, except a sun relay (when used), are
mounted in a weathertight structure so that the

time switch (if used) is level for operation of the
mercury contacts.

21-7-5 Construction—

A. The flasher mechanism is a constant speed
motor-driven device, driving a cam which makes
and breaks the circuit to provide any desired char-
actertistic. It is driven by a small direct-current
motor equipped with a governor which compensates
for voltage variation. The component parts of the
motor are mounted on a frame assembly consisting
of a cylindrical bottom plate casting with two inte-
gral spacer lugs supporting the top plate. Perma-
nent magnets mounted on 3 shaft serve as the rotor
and revolve in the fleld of two coils, the electrical
energy for which is supplied by storage batteries. A
pair of electrical contacts are in series connection
with each of the motor coils. These contacts are
spring-hinged so that when they are swung out for
inspection they automatically spring back into posi-
tion when released. Each contact is opened and
closed once per revolution by means of an eccentric
bushing on the motor shaft. The length of time
each contact remains closed is determined by the
amount of eccentricity of the bushing. 'The amount
of eccentricity of the bushing is controlled by the
flyball governor. Thus the motor rotates at gov-
erned speed, as the length of time of electrical
closure of the circuits to the motor coils is just suf-
ficient to keep the motor up to speed.

B. Power consumption.—The flasher mechanism
alone consumes about 175 watt-hours of energy per
year of constant operation. This current consump-

tion is so small that it may be disregarded when
computing battery service periods.
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FiGURE 21-33.—200-mm. single lantern for 25-, 60-, or 100-watt, 115-volt lamps.
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FiGUrRe 21-34.—200-mm. duplex lantern for 25-, 60-, or 100-watt, 115-volt lamps.
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C. Power circuit.—The flisher mechanism used
must have an operating voltage corresponding to the
voltage supplied by the battery. The power circuit
is in duplicate, each circuit having a set of contacts,
coll and condenser unit. In case of failure of one
circuit the other circuit provides continuous opera-
tion of the motor. The motor shaft, which operates
in a vertical position, is mounted on ball bearings for
smooth operation and to assure long life.

D. Program disk.—The flasher program device,
driven by the motor through a rseries of reducing
gears, is a disk on which projections are cut to cor-
respond to the flashing light code desired. The
length of the projections determines the length of
the lighted period. While the motor is normally
governed to run the motor disk at a rateof 5r. p. m,,
the tension on the governor spring may be altered
within the range of 4 to 6 r. p. m. to allow program
variation. 'The program disk is easily removed with
a screwdriver. It is held in place by a friction
clutch device to prevent jamming of the flasher con-
tacts in case the motor rotation direction is acci-
dentally reversed. The contacts are mounted on an
adjustable plate and are suitable for breaking a cir-
cuit to a 2-ampere, 12-volt lamp.

(1) To change the program disk, remove the up-
per bearing plate, The entire cam assembly can
then be lifted out. In so doing, hold the contact
spring clear of the cam assembly. Next, unscrew
the knurled cam lock nut and remove the cam
spring. Remove the program disk.

(2) Be sure that the hole in the replacement cam
fits freely on the knurled cam lock nut. Should the
cam bind on this lock nut, the friction feature of the
assembly will be destroyed. In replacing the cam,
hold the program gear with the threaded end of the
shaft upward and install the program disk with the
beveled side of the cam lobes in a counterclockwise
direction. This is important because if the position
of the cam were reversed (wrong side up), the
straight side of the cam would come to rest against
the end of the contact arm and stall the mecha-
nism, since the rotation is counterclockwise. Next,
replace the cam friction spring and knurled nut.
Screw the knurled nut on firmly. The degree of
tightness has no bearing on the program disk itself,
since the disk is held by the tension on the friction
spring. If this spring, upon being removed, does
not assume a full “cupped” position, it should be re-
placed. (Do not use pliers on this assembly.)

E. The whole unit is self-contained in a water-
tight case and is mounted in the lantern housing
with the longitudinal axis vertical.

21-7-10 Adjustments—

A. The adjustments of a flasher, except for revo-
lutions per minute adjustment, are factory set and
should not be atlemptied in the field except by expe-
rienced personnel with proper equipment, The
mechanism is usually furnished adjusted to turn the
program disk at 5 r. p. m. A governor adjusting
screw is attached to the governor assembly for lim-
iting the throw of the governor and controlling the
position of the armature eccentric which opens or
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closes the motor contacts controlling the field cur-
rent. To change the speed, turn the adjusting
screw clockwise to increase speed of rotation, coun-
terclockwise to decrcase it. Variation of speed from
4 to 6r. p. m. may be obtained.

21-7-15 Types—

A. Single cam flasher mechanisms are furnished
for 3—4-volt (type FU-838), 6-10-volt (type FU-839),
and 12-16-volt (type FU-840) operation. Double
cam flashers (type FU-876) for 6-10-volt operation
and (type FU-878) for 12-16-volt operation, are fur-
nished for dual purpose lanterns when the flash is
more than 75 flashes per minute.

UPPER BEARING

CAM LK
LT COMNTACT (3 AN PLATE

P

CAM SFRING

GOLDPLATED
RON SCREW

MOIOR
COAS DRIVING
MAGMETS

ECCENTRIC
BUSHING

BREAKER
CONTALTS

GOVERNCR -

FiGURE 21-36.—W. & T. flashing mechanism.

21-7-20 Heavy Duty Flashers—

A. Heavy duty flashers (Types FA-89 and 90) are
designed for controlling high amperage currents in
32- and 115-volt a. c. or d. ¢. circuits in large lamps
and fog signals. Two complete standard flasher
d. c. motor mechanisms are coupled to drive a gear
train through a free-wheeling device which will
release either driving mechanism should it fail.
Each motor has sufficient power to operate the
flasher. The power source used to drive the flasher
motor is not necessarily the same as the circuit
that is being controlled; for example; a 12-volt
battery may be needed to supply current for the

‘driving motors of a flasher which controls a 115-

volt a. ¢. l]amp circuit.

B. The type FA-89 heavy duty flasher drives a
single cam which operates two mercury tube con-
tacts normally wired in parallel to control a single
circuit, although two circuits may be operated with
the same characteristic.
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COIL NO. 2
ENERGIZED

CONCENTRIC
(Contacts
remain open)

Gowernor
Adj. Screw

1. Current does nol low at all times.
2. All parts consiructed of nanferrous metal, except two

qold-plated iron screws.

3. Voltage range 3-4 FU. 838, 6-10 FU, 839, 12-16 FU.

840.

4, Incorrect polarity, reverses direction of lines of force in

coils and reverses motor,

FIGURE 21-37.—Principles of operation of flasher mechanism.

C. The type FA 90 operates 3 cams, each cam ac-
tuating two mercury contacts wired in parallel,
thus operating three circuits with the same char-
acteristic. The flashers should be carefully leveled
and the flexible leads running to each mercury con-
tact tube should be looped clear so as not to inter-
fere with the tilting of the tubes when operating.

D. Mercury tube contacts.— Each mercury tube-
type contact used in heavy duty tHiashers has a maxi-
mum rating of 10 amperes at 250 volts a, ¢c., or 5
amperes at 250 volts d. ¢. The mercury switch
should be adjusted when the program cam is in off
position. The trip lever should clear the undercut
portion of the program cam approximately 0.002
inch and the counterweight should be such that the
mercury does not make contact across the two con-
tact wells. After adjusting the mercury switch, the
shaft should be slowly rotated by hand through its
normal arc of travel to determine if the mercury
properly opens and closes the circuit. The program
cam shaft and the mercury switch should. be lubri-
cated with a light oil every 12 months.

E. To place the mechanism in operation, connect

the d. ¢. power source of the correct voltage across
the motor lead contacts, being sure to connect the
positive wire to the terminal marked “‘plus’” and the
negative lead to the tfterminal marked *“minus.”
Connect the circuit which is to be controlled across
the terminals marked “SW-=1" and “SW-2".

21-7-25 Cams and Characteristics——

A. Except for heavy duty flashers and special
speed mechanisms, the speed of 'the flasher cams or
program disks is adjustable from 4 to 6 r. p. m,,
thus giving a revolution in from 10 to 15 seconds.
The number of characteristic cycles for one revolu-
tion will be in accordance with the number of lobes
on the cam.

(1Y Cams are marked not as to characteristic, but
in the form of a code indicating revolutions per
minute, flashes per minute and duration of flash
respectively, thus: 5-15-0.4 5 equals the cam
speed, 15 equals the number of flashes per minute
and 0.4 equals the length of flash in seconds., Ior
15 flashes per minute, the length of the period would
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equal 60 divided by 15, or 4 seconds. The duration of
the eclipse is not indicated but can be found by sub-
tracting the known duration of the flash from the
total period. The number of lobes on a cam equals
the number of flashes per minute divided by the
revolutions per minute of the cam.

(2) Cams for heavy duty flashers may be obtained
for any desired characteristic. The shortest length
of contact recommended for the FA-89 heavy duty
flasher is 0.5 second. In the FPA-90, the length of
contact should be not less than 1.0 second.

B. Short-long or other compound characteristics
are indicated by SUB numbers on the cam, The
short-long cam will be marked SUB-29, the inter-

rupted quick flash SUB-20, and the multiple
(double SUB-11).

C. Following is a table of some of the character-
istics in common use;

|
{("haracteristics | Cam
_ | Flashes or revolu- Cam
groups tions per | marking
Light | Dark Total minute
0.2 1.8 | 2see. __| 30 Aashes_ . ___ __ 5 5-30-0.2.
0. 4 3.6 | 4sec. .| 156 Aashes. . .. : ) 5~150.4.
0.3 2.0 | 2.5s5ec_. | 24 Aashes.__ .. B 6-24-0.5
0.5 4 5 Ssec._..| 12 flgshes.__ . __. 6 8-12-0.5
1.0 1.0 | 28ec____| 30 Aashes_ ______ 5 v §-30-1.0,
1.0 4.0 | 5sec ___| 12 flashes_______ t f—12-1.0.
1.0 | 9.0 | 10sec . i 6 flashes. ... __ . 6 6-6-1.0.
Qk. FL. (0.2-0.6). ... .. 75 flashes. __... 5 575-0.2.
Int. Ok W) .coaaaiaan R groups-....... 4 SUB 30
Gr. Fl. (muitiple).__.__.| 15groups.____.. | 5 SUB 11
Short-long...............| 68 groups...... | 4 SUB 29
FicUure 21-38.—W. & T. dual program disk flasher
mechanism.
CONDENSER
X i
<
O
= 0
PROGRAM 72_ : ©
CAM DISC
LAMP —
CONTACT
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. A ‘
> b= 4

POS. GND. LT

Fiecure 21-39.—Internal wiring diagram for standard motor mechanism.
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FIGURE 21-40.—Heavy duty flasher mechanism for controlling one circuit.
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FIGURE 21-41.—Heavy duty flasher, type FA-89.
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Ficureg 21-42.—Heavy duty flasher mechanism for controlling three circuits.
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Ficure 21-43.—Heavy duty flasher,
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FIGURe 21-44. —Internal wiring diagram, motor

mechanism, dual program cams.
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Ficure 21-45.—Lampchanger, four lamp, type
FU-1297.
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21-8 LAMPCHANGERS
2]-8-1

A. A lampchanger permits use of a lamp until
actual failure occurs, thereby getting the full life
of the lamp and increasing the reliability of the aid
by eliminating outages due to lamp failures.

General—

21-8-5 Woallace & Tiernan Four-Lamp Electric
Lampchanger—

" A. The lampchanger is an automatic mechanism
operated and driven by two relays, one of which is
connected in series with the lamp in use for the pur-
pose of keeping the circuit of the driving relay open
as long as current flows through it to the lamp in
service. When the lamp fails, the series relay closes
the circuit to the driving relay and allows it to ad-
vance the lampchanger carriage until another lamp
comes into place, after which the circuit of the driv-
ing relay automatically opens. With the new lamp
in the operating position, current again flows

through the series relay to the lamp until another
lamp failure occurs.

B, Generally, the lampchanger is constructed to
carry four lamps with prefocused bayonet-type

LAMF  TURRET

T~

ACTUATING SPRING *—

LAMP CHANGER RELAY ARMATURE

(SHUNT COIL)

CONDENSER

LAMP CHANGER RELAY—
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bases. It can be installed in a lantern equipped with
a 150-mm. or larger lens and will operate either
a flashing or a fixed burning light. Fig. 21-47 shows
the internal lantern wiring between the flasher and
lampchanger. Two terminals are mounted on the
lampchanger frame for connection to the motor
flasher and power source. The one for the "“LT"
connection runs to the flasher “LT" terminal when
used. The one for the “positive’” connection goes
directly to a positive battery connection for con-
tinuous operating on the changer when a lamp fails.

All internal negative connections are “grounded” to
the frame.

C. Focus.—Care should be exercised in adjusting
the lampchanger so that the lamp is in focus with
respect to the lens, 'The lampchanger should be
raised or lowered on its mounting bar or support by
means of shims or spacer washers until the lamp
filament is at the focal center of the lens. As the
lampchanger is precisely constructed and the lamps
are fitted with a prefocused base, it is only neces-
sary to focus for one lamp. The other lamps will
then automatically come into the focal position as
the lamp carriage block rotates. (This is not true of
the heavy duty lampchangers FA-147 and FA-148.
The lamp must be individually focused in these
changers.)

__~LAMP CONTACT

v
e
? S _ e QUICK CHANGE CONTACT SPRING
S LB T
i . -
>

/EHUNT [INSTALL CORREGT CAPACITY)

/SEFIIEE RELAY

SERIES RELAY ARMATURE

=

POS. T
LT T LAMP CHANGER RELAY CONTACT

(6ND. CONTACT)

Fi1cURe 21-46.—Frinciples of operation of type FU-1297 lampchanger,
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BATTERY

FiGUrE 21-47.—Diagram of wiring between flasher
and lampchanger.

D. The lampchanger may be used with all lJamps
having an operating voltage in the range of 6 to 16
volts d. ¢. It is important that a shunt correspond-
ing to the amperage of the lamp in use be installed
on the lampchanger. The shunt bypasses a large
portion of the lamp current around the series relay
coil and minimizes the voltage drop which otherwise
would be present. The voltage drop with the shunt
in place should not exceed 0.25 volt. If the proper
shunt is not used, the lamp nmay be undervoltaged
and cause considerable loss in beam candlepower,
All shunts are marked to indicate the range of lamp
with which they should be used. (See table below.)
Shunts for values of up to 1.4 amperes are supplied
with each lampchanger and are marked to indicate
the range of lamp current with which they should be
used. Shunts for higher rated lamps are available
from the manufacturer. The following table shows
part numbers and current values covering the range

of lamps which may be used with the FU-1297 and
SK-5529 lampchangers.
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Ficure 21-48 —Lampchanger, type SK-55629.

FU-1207 lampchanger

Part No. Lamp current
FU-1223.._._.| 0.5 to 0.8 amperes.
FU-1222_._. | 0.8 to 1.1 amperes.
FU-1224..... 1.1 to 1.9 amperes.
FU-1149...__ 1.9 to 2.8 amperes,
FU-1221_..._| 2.9 to 4.2 amperes.

kil sl m— Py e

SK-5520 lampchanger

FU-2330. ... 0.5 to 0.8 amperes
FU-2331.. 0.8 to 1.1 amperes.
FU-2382____. 1.1 to 1.9 amperes
FU-. —.--.| 1.9 to 2.8 amperes.
FU-2334____.1 2.8 to 4.2 amperes

21-8~10 Adjustment—

A. The lampchanger mechanism is factory ad-
justed and no other adjustments are necessary ex-

cept for the use of the proper shunt to match the
amperage of the lamp in use,



21-60

SERIES COL———__
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CONNECTION FOR QUICK
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FIGURE 21-49 —Internal wiring diagram for type
SK-5529 lampchanger.

21-8-15 Specific Types—

A. The type FU-1297 Wallace & Tiernan four-
lamp lampchanger shown in figures 21-45 is the
most commonly used in minor lights and lighted-
buoys. It is designed to operate on from 6 to 15
volts d. ¢. and to carry lamps drawing up to 4.2
amperes. The FU-1297 lampchanger mechanism
consists of a frame on which the series relay and
driving (shunt) relay are assembled together with
the arnrature, ratchet wheel assembly, pinion and
gear assembly, and lamp carriage. The shunt relay
has a ratchet which engages a pinion, and through
the driving gears, turns the lamp carriage. The
lamp ecarriage is an insulated block holding four
lamp sockets, mounted on a shaft with a driving
gear engaging a gear train and a contact for cairry-
ing current to the lamp in service., The four sockets
are provided with three pins for mounting the pre-
focus base lamps.

B. The two models of the W. & T. SK-5529 lamp-
changer are designed for operation on 6-10 and
12-16 volts a. ¢. or d. c. and are constructed and
operated identically with the standard type FU-
1297. These lampchangers use a dry-disk type of
rectifler to furnish direct current for the operation
of the shunt relay when an a. c¢. source of current
supply is used.

C. The type FA-147 heavy duty lampchanger is
designed for use with 32 or 115 voltsa.c.ord. ¢. The
operating voltage must be specified when ordering.
The lamps are held in a spring-operated aluminum
carriage and suitable adaptors and spacers must be
provided to locate the lampchanger at the proper
focal height of the lantern. Each lamp must be in-
dividually adjusted for proper focus by means of the
three socket mounting screws. Movement of the
lamp carriage is governed by means of a fiber gear
and escapement, and whenever lamps are installed
or replaced, the lamp carriage must be manually
wound. The lamp circuit is not grounded to the
frame, but one side of each lamp is connected in
parallel and to a common lead running through the
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center bearing to the series coil. The other side of
the lamp is connected to an insulated contact
mounted in the large lamp carriage operating gear.
A flexible arm having a contact at the upper end is
placed in such a position that it will complete the
circuit to each lamp when it comes to the proper
operating position. These lampchangers are usually
installed in unattended large “order” lenses and in
375-mm. lanterns. A colored light is obtained by use
of special shades (screens) which are placed over
each lamp. Color shades are held in place by means

of a support plate and wire clamps as shown in fig-
ure 21-50.

(1) Previous reference was made to the FA-147
lampchanger as “spring-operated’. This means
that the rotation of the lamp turret is actuated by
a driving spring which is wound manually at time
of servicing by holding in a release push button and
turning the lamp turret by hand in a clockwise di-
rection (when facing the release button’) until a
definite stop is reached. This will bring the number
one lamp past the correct operating position but
when power is supplied, the lamp will move to the
correct focusing position.

(2) In operation, the lamp turret is maintained
in proper position by means of a stop pin attached
to an escapement gear. This stop pin is held by a
latch pin attached to the armature of a lampchanger
coll. As long as the lampchanger coil remains de-
energized, the turret is prevented from rotating.
The lampchanger coil circuit is opened by the action
of the armature of an electro-magnet coil assembly
in series with the lamp filament as long as the lamp
in focus is good. When a lamp fails, the armature
of the filament series coil acts to close the circuit
of the lampchanger coil, whose armature unlatches
the escapement stop pin, allowing the turret to ro-
tate. When a new lamp is brought into proper focal
position, the armature of the filament series coil
opens the circuit of the lampchanger coil. This
allows the armature latch to engage the escapement
stop pin, thus stopping the rotation of the turret in
the correct position. Since the lampchanger coil
releases the escapement gear only upon being ener-
gized, when used with flashing lights, the movement
of the lampchanger turret will be intermittent, i. e.,
when the flasher contacts are closed.

t3) The shunt relay armature also closes a micro-
switch contact, operating an external alarm circuit,
when used, while a new lamp moves into position.
Should all the lamps burn out, the alarm circuit
will continue to close each time a normal light period
occurs until the lamps are replaced. A dry disk-
type rectifier is connected in the shunt relay circuit
to provide direct (rectified) current for the opera-

tion of this relay when the changer is used on alter-
nating current.

(4) The following lamps may be used in the type
FA-147 lampchanger:

32 volt 36 watt A—19 bulb LCL (light center
length) 2314 inches.

32 volt 60 watt A-21 bulb LCL 3 inches.
32 volt 100 watt A-21 bulb LCL 3 inches.
32 volt 2560 watt P-25 bulb LCL 3 inches.
115 volt 100 watt P-25 bulb LCL 3 inches,
115 volt 250 watt P-25 bulb LCL 3 inches.
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(5) Before installing a type FA-147 lampchanger
in a 375-mm. or 5th order lens, particularly when
shades are used, make a careful check to see that
the over-all shade height is not greater than 17%-
inches. When installed in a lens, suitable mount-
ing supports must be provided to bring the lamp
to proper focal height. A mounting ring is usually
provided for installation in a 3756-mm. lantern.
In the event a lantern mounting ring is not avail-
able, a suitable substitute may be constructed from
a plate 10 inches in diameter, drilled for the four
10--32 flasher screw holes located inside the lantern
base., The plate in turn is drilled and tapped for
the two Ye-inch cap screws for holding the lamp-
changer., Suitable additional spacers may be used

as required to raise the lampchanger to the correct
focal position.

(6) When installing the FA-147 lampchanger
where 115-volt a. ¢. commercial current is used,
be sure to connect the hot side of the line to the
posilive terminal of the lampchanger. If a plug-in
type attachment is used, a polarity-type plug is
recommended. While the lamp circuit is not
grounded to the frame, the contact spring arm
lifting pin does ride on the large lamp turret oper-
ating gear (which is common to the frame) during
rotation between lamps, causing a short circuit.
If the polarity precaution is not taken, the blowing
of fuses upon the changing of a lamp would result,
unless of course the whole unit were insulated from
its mounting., (The above applies only when the
contact lifting pin is not insulated from the spring
arm, as in the early models. Since late 1949 the lift-
ing pin has been insulated from the spring arm,
making precaution as to polarity unnecessary.)

(7) When installing the FA-147 to a d. c. source
of power, connect to the terminals as marked.

D. The type FA-148 lampchanger is designed to
operate on 110 volts a. c. or d. ¢., using mogul base

screw-~type lamps. The construction is otherwise
identical with the type FA-147,

E. The type FU-847 lampchanger commonly
known as the “Daisy Chain” is no longer standard,
although a few installations are still in use.

Ficure 21-50.—Lampchanger, type FA-147.
206430 0—52- . -13

21-9 CURRENT SAVING DEVICES
21-9-1

A. The electiric assembly may include means for
turning on the light with approach of darkness and
vice versa. This is accomplished by means of either
a time clock or a light-sensitive control device.
Either spring- or electrically-wound escapement-
type clocks are suitable. Synchronous electric clocks
should not be used since power interruption or fre-
quency variations will shift the operating period.

General—

B. Light-sensitive control devices are of two types:
those in which the response is photoelectric, and
those depending on absorption of heat. The first is
available in a variety of types. No restriction as to
design is stipulated, but reliability is paramount.
A desirable feature should be that failure will occur
only in the lighted position. The second type, the
sunrelay, depends on absorption of heat from the
light rays. Its mechanical design is similar to that
of the sunvalve for controlling gas lights.

C. A feature common to all light sensitive control
devices is their delicate operation. They are not
suited for handling large currents and manufac-
turers’ specifications for current rating must not be
exceeded. Auxiliary power relays are required in
all cases where they are to handle 32-and 115-volt
lamps. The sunrelay performs best in low latitudes
because the transition from light to dark and vice
versa is more rapid than in higher latitudes. Slow
operation prolongs the “chattering” of the contacts
during the actual transition period.

D. Current savings of up to 38 percent may be
effected with these devices. Light sensitive controls
are usually justified only in the case of high candle-
power lights since in this case appreciable savings
will result. The criterion for determining whether
or not the device should be installed, is the time it
would take for the savings in energy to amortize the
cost of the device. Four years is the presently ac-
cepted figure. No device that would take longer

than 4 years to pay for itself should ever be in-
stalled.

21-9-5 Sunrelay-—

A. The automatic sunrelay is a device serving the
same purpose as a sunvalve for acetylene lights, that
1s, to conserve the source of power supply by extin-
guishing the light during sunlight hours. However.
instead of operating a gas valve, the sunrelay actu-
ates a switch or contact. When lamps of 2-amperes
or 25-watt a. ¢. and 1.5-amperes or 10-watt d. ¢. or
less are used, the sunrelay may be connected directly
in series with the lamp cirecuit. For lamps of higher
rating or where commercial current is used, always
connect it through a protective relay.

B. Construction.—In construction, see figure
21-55, the A. G. A. sunrelay consists of three round
bars about five-sixteenths inch in diameter and
about 7 inches long, spaced equadistantly in a circle
and secured to a base which forms the top of an
electrical contact housing. The top of the bars are
secured to a flat disk about %-inch thick, the whole
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FicurE 21-50A.—General assembly, type FA-147 lampchanger.
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1Tt ]
T

EEHIEﬁT
RELA (3) —LAMPCHANGER RELAY
100 W Ao | Ii
250 W -
CONNECT TO
CORRECT WATTAGE 1
ATELLL T HWTG"
o ..yl, S
RECTIFIER
‘— ey
L | ]
- +

ALARM GONNECTIONS

FIGURE 21-51.—Internal wiring diagram, 110-volt

a. ¢.-d. ¢. arrangements for type FA-147 lamp-
changer.

POSITIVE CONNEGTION
/ FOR QUICK CHANGE

MECHANICAL
CONNECTING LINK b

SERIES
3 I, ) / RELAY GOIL
i ml |
|

1 =8 L —T— LAMRCHANGER
v RELAY COIL

LT GND.

o
GONNECTION TO LT :-‘j S SRR
SM

ON FLASHER MECHANI ' CONNECTION

Ficurg 21-53.—Internal wiring diagram for type
FU-847 lampchaneger.

SERIES

RELAY T — LAMPCHANGER RELAY

/

SWITCH

ALARM CONNECTIONS

FiGUurg 21-52.—Internal wiring diagram, 32-volt _
a. ¢.-d. ¢. arrangements for type FA-147 lamp-
changer.

FiGUuRE 21-54 —A. G. A. sunrelay.
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CAP ASSEMBLY

WASHER—Cork {3)

T-11
SCREW —Hex-hd bros

WASHER—L
15" vieed (2)

-8
NUT—DIFFERENTIAL

m-12

T71-06
SCREW—Fil-hd bronaze (4)

T77-8%
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Tri-8d
ROD—PLATED (3]
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SPRING—LEVER ARM

TI7-08
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COUNTERWEIGHT—LEVER ARM

m-n
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SCREW ——Rd-hd bros
M10-24 x %" (2)
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%10-24 (2)

NONINDUCTIVE RATING

D. C. A L

10 Watis 25 Watts
10 Volts 20 Volis
105 Amps. 3 Amps.

DIA. HEGHT LBS.
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21-65

.....

]

- R Wi i e il

SCREW —Owval-hd bross
I »8-32 x 34" {3)

m-5
INSULATION-—CONTACT

-1
l PLATE —CONTACT

——— - -

5%" 134" v

S alin v—

7758
CORD ASSEMBLY—COMDUCTOR

\ NN S BUSHING—INSULATING (2}
K 4-35 x 3" (2)

Tr-2¢

™% 1. XK

Drawing 777-Al
1 March 49

eLizaBeETH A G'A NeEwJERsEY
AMERICAN GAS ACCUMULATOR COMPANY

F1GURE 21-55.—A. G. A. sunrelay.
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TT7-56 -
TOP
TI7-87
RING
T77-58 I
ROD (16)
I TT7-54 -
COVER—BASE
Ti71-53 TT1-66
GUARD ASSEMBLY COVER
| not regularly supplied
TTT=38 e TT1-45
WASHER—Bakelite (2) BUSHING-—=—INSULATING
TT1-36 — TT1=3T
NUTBross hex [2) ] e S WASHER—8rasr [ 5)
T I LUG—TERMIMNAL
NUT—BINDING POST (2) —— —: = .
T71-
SCREW—BINDING POST
BINDING POST (2)
T71-83 ] T71-76
RING—OIAPHRAGM . ) GASKET—GLASS RETAINING RING
— & _:! . s
174-10 i T N TT1-43
© INUT—Steel hax {3) . -.: : \{‘l - GASKET—Cork
79%-13 1 - 3 NN SCREW—Rdhd brass
B T e S IR B ! =
GASKET—LEVER ARM COVER } e - - #10:24 x 14" (4)
i ?f? -] :
333-54 b % T — : 42
SCREW—UPPER FULCRUM : ' s RING—GLASS RETAINING
SCREW =—Fil-hd bros (2} § I. PLATE—MECHANISM SUPPORT
T-1 TiT-41
SUPPORT—LEVER ARM
Tii-20
SCREW—LOWER FULCRUM (2)
77702
COVER—LEVER ARM
WASHER—LOCK WASHER— 14" steel (2)
4" bronza (4] NUT—8ross hex
SCREW—Fil-hd bross 35716 (4)
147-20 = 147 (4) WASHER—LOCK
34" siwel (2)

Fi1GUrRE 21-56.—A. G. A. sunrelay parts assemblies.
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forming a rigid framework. Entirely surrounding
(and shielding) the three rods is a blackened cylin-
drical tube which is the expanding member. This
cylinder is retained at the top of the rigid frame-
work and the bottom is capped by a disk-like casting
containing in its center a pointed screw, which is
fixed to a metal diaphragm and set into the top of
the chamber. The pointed screw is carried through
the diaphragm, part 777-17, and rests upon a bal-
ance lever which operates an electrical contact, see
figures 21-55 and 21-56. Clearance holes are pro-
vided in the bottom of the tube casting for the
shielded bars,permitting a freedom of downward ex-
pansion on the part of the cylinder. Two mounting
studs, threaded three-eighths inches—16-thread on
a 2Y4-inch pitch circle, are provided at the under
side of base.

C. Operation.—The principle of operation is that
of a number of rods or bars, all of the same material
and length,having the same rate of expansion, one
of which is blackened so as to absorb light and the
others shielded from the light. The absorption of
light by the blackened rod will cause it to expand
while the shielded bars will retain their original
length, The movement of a longitudinally expand-
ing light-absorbing bar, which is incorporated into
a framework of nonexpanding shielded bars of the
same length and material (or same rate of expan-
sion) may be transmitted into mechanical move-
ment of considerable latitude by appropriate link-
age, and such movement utilized in turn for the op-
eration of other devices. In operation, light is ab-
sorbed by the blackened cylinder which expands
downward (the top of the cylinder being retained
at the top of the framework) overcoming the ten-
sion of the diaphragm and causing the pointed screw
to act upon the contact lever (part 777-23) in such
a8 manner as to open the circuit. As the daylight
falls, reverse action takes place and eventually the
contacts are again closed. The degree of expansion
necessary to actuate the lever may be controlled by
adjusting the tension of the metal diaphragm by
means of an adjusting screw at the top of the frame-
work. This is the sensitivity control. It should
be clearly understood that when the sun device is
covered or in the dark, the contact is closed, permit-
ting the light to operate.

ADJUTTMENT 'F[';IHI'—I!' .

Fieure 21-57.—Sunvalve and sunrelay adjustment.

D. Adjustment procedure.—Sunrelays should be
covered for a period of 2 hours before and during ad-
justment. To adjust, proceed as follows:

(1) Be sure that the light itself is operating prop-
erly. This may be checked by installing a jumper
on terminals 2 and 3 in the lantern terminal box (in
Wallace & Tiernan lanterns) or across the terminals

of the sunrelay. The light should continue to
operate.

(2) Remove the jumper.
(3) Remove the cap at top of the glass.

(4) Insert the socket adjusting wrench—keep the
weight of the hand off the wrench.

(8) Turn the wrench clockwise until the light

goes out; observe the position of the pointer over
the graduated disk. ,

(6) Continue to turn the wrench in the same di-
rection until the pointer registers an additional 45°.

(7T) Turn back in a counterclockwise direction un-
til the light comes back on, Note the exact point
at which this occurs. This will be the critical point.

(8) Continue to turn in a counterclockwise di-
rection for an additional 15°. This will be the point
of adjustment.

(9) Remove the wrench and replace the cap.
(10) Remove the protection shield.

E. Time delay.—A certain amount of lag will be
found between the time the cover is removed and
the time the device operates to shut off the light.
This will depend upon the sensitivity of the adjust-
ment. The reason why sunrelays should be covered
for 2 hours before making adjustments is that, if
the apparatus has been exposed, the amount of ex-
pansion is unknown and an accurate adjustment
cannot be made if the actuating tube is partially
expanded. After bzing covered for 2 hours or more,
the tube is fully contracted. It is from this known
position only that an accurate setting can be made
for proper operation. It will be found that on bril-
liant days, or when the sun is directly overhead, the
protection shield, being open at the top, permits
sufficient light to enter thus preventing the normal
functioning of the device. Under these circum-
stances the entire top should be covered by use of
one’s hat or other means at hand.

F. 1t is not essential that sunrelays be adjusted at
the time of installation. They should be adjusted in
shops, at depots, or on board tenders, prior to field
installation. Once properly adjusted, they may be
stored as spares for use when necessary. Handle
these units with care and do not jar, particularly
while making adjustment.

G. Mounting. — Sunrelays should always be
mounted on the light structure in a position of con-
venient access and free from shadow.

H. Maintenance.—Generally, no field mainte-
nance is required other than the cleaning of the
external surfaces. Repairs beyond the replacement
of a broken glass cylinder or the recoating of the
carbon cylinder should not be attempted at depots.
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(9)-rear wreEL

@79,41' POINTER

(/1)-0Ar INDEX WHEEL
(12)——ESCAPEMENT ARM

(3)-TriP LATCHES

(14)—meRCURY SWITCH

FicUreE 21-58.—Sangamo astronomical time clock,

winding period, the clock will operate for about 12
hours. If failure occurs immediately after a wind-
ing period, clock operation for 52 hours will be had.
A season changing device is available on the type
MSD unit. As in the case of the Sangamo clock
described above, the latitude must be specified when
ordering.

While the construction differs somewhat from the
Sangamo clock, the essential operating parts are
similar and perform the same general functions, and
the same general description applies. The proce-
dure of making the initial adjustments in placing
the unit in operation differs only in application to
the particular time dial.

F. Installation—To place the Anderson type MSD
time switch in operation, observe the usual pre-
caution of making sure the power is on and the
clock is running. (The winding motor will start as
soon as power is applied.) Determine the pre-
scribed on and off periods prior to sunset and after
sunrise. Assuming that it is desired that the switch
operate to turn on the light at 7 p. m. and off at
5:10 a. m. and that the initial adjustment is made
on September 3 at 12 noon, proceed as follows (see
fig. 21-58A) :

(1) First, set the switch to the time of day in
the following manner: Grasp the 24-hour night and
day dial across the outer edges with thumb and

fingers firmly and turn to the left (direction of ar-
row) until the time of the moment (12 noon) comes
directly in line with the white line (J). It will be
observed that the bright half of the dial shows 6
a. m, to 6 p. m, (day) and the dark side shows be-
tween 6 p.m. and 6 a. m. (night). If the time mark-
ings involved in the setting of the night and day
dial are obscured by the season changing device,
the corresponding time must be read by the lower
time indicating pointer (E).

(2) Now adjust for month and day; with thumb
and forefinger, turn propelling wheel (C) (day in-
dex wheel) until the number of the month (8) on
the month dials (A) line up with dial pointers (D).
This brings us to September 1. In turning the pro-
pelling wheel, distinct stop positions will be felt,
each stop representing 1 day’'s movement of the
month digls. Now push the propelling wheel to the
left an additional three stops to September 3 as
required.

(3) Next, adjust the time ON and OFF operation.
This is done by moving a. m. pointer () and p. m,
pointer (H). These pointers are moved by grasping
firmly with thumb and forefinger of one hand and
holding night and day dial with the other. The
total movement of these pointers is up to 1 hour
before sunset, for pointer (H) and up to 1 hour after
sunrise for pointer (G). The setting in figure 21~
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FIGURE 21-5BA.—Anderson type MSD time switch.
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58A indicates according to pointer (H) that the
licht will be turned on at 7 p. m. and according fo
the setting of pointer G, will be turned off at 5:10
a. m. When correctly set in accordance with the
above directions, the time switch will follow the
sunset and sunrise within practical limitations
throughout the year.

G. A small heater will be found mounted in the
housing of the time-switch, powered from the same
source. 'The operation of this heater is manually
controlled by a toggle switch, The heater should be
turned ON when the time switch is subject to tem-
peratures lower than 20° F. and turned off when
the temperature is above 20° F.

H. Manual Operation.—Just below the lower time
pointer (E) will be found a small knob carrying a
pointer movable between indicated ON and OFF
positions. This knob gerves to manually operate
the mercury line switch. Be sure that the indicator
is left in the OFF position if adjustments have been
made during daylight hours.

I. Maintenance.—There are no maintenance fac-
tors to be observed in connection with the Anderson
time switech. Failure of the clock to run is about
the only thing that could happen. In this event, the
whole unit should be returned to the manufacturer
for repairs.

J. While the astronomical time switch performs
the same general function as a sunrelay, and its use
is considered to result in greafer economy, it lacks
the feature of the sunrelay which will allow the light
to operate during periods of low visibility.

21-10 FOCUSING

21-10-1

A. A simple light source radiates light in all direc-
tions, and as a signal to be ohserved from a distance,
is usually quite inefficient, since most of the light is
not thrown directly toward the observer, but every-
where else, as shown in figure 21-59 (1). A fresnel
lens picks up and directs toward the observer much
of the wasted light, as shown in figure 21-59 (2).
The light radiating into the top and bottom of the
lens is wasted, and cannot be utilized with the simple
fresnel lens. Any lighted aid using a fresnel lens
must be properly focused to be eflicient. Proper
focus is obtained only when the light source is lo-
cated in the focal point of the lens. In a common
fresnel lens, the focal point is located at the mid-
height (looking horizontally) and in the center
(looking downward). The horizontal plane through
the midheight of the lens is the focal plane.

Fresnel Lens—

21-10=-5 Mis-focusing—

A. The effects of mis-focusing are shown in figure
21-59 (3) and (4). In figure 21-59 (3) the light
source is below the focal plane, throwing the emitted
beam upward over the observer. In figure 21-59 (4)
the light source is above the focal plane, throwing
the emitted beam below the observer. These two
errors are very commonly made, both inadvertently
and unwittingly. In figure 21-59 (1) to (4), inclu-
sive, note that the observer’s eye has been shown on
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the focal plane. This is the proper plane on which
to view an aid for proper focus. If in figure 21-59
(3) the observer's eye were raised or in (4) it were
lowered, the aid would appear in focus whereas it
actually was not, Aside from the close-up test
shown in figure 21-59 (6) (to be discussed later) the
observation for focus should always be with the ob-
server’s eye on the focal plane, or as close thereto
as may be permitted. A properly focused light situ-
ated on a high bank and viewed from a skiff fairly
close to shore, will appear out of focus. The light
layer is above the observer’s eye. Should the skiff
be rowed away from shore a reasonable distance, the
light will soon show properly. On a vessel close in
and under a light, it will appear out of focus to
those on deck, but to those on the bridge, close to the
focal plane, the light will appear in focus.

21-10-10 Divergence—

A. The ideal focusing condition is shown in figure
21-59 (2). If the light be only a point size, and the
lens without any errors, the light proceeding to the
observer will be a flat layer of height (H), and for
the 200-mm. fresnel lens, equal only to 6 inches.
To see the signal, the observer (E) must be within
this relatively thin layer. Obviously, such a condi-
tion would be impractical, and it becomes necessary
to have some divergence in the layer so that it will
include the observer.

B. For the ideal condition shown in figure 21-59
(2), divergence could only be achieved by proper
design of the fresnel lens. Practically, divergence
is obtained by using a light source larger than a
point. This is not difficult since a point of light
source is impossible to achieve. All electric lamp
filaments have width and height, hence are not point
licht sources, and in a lens produce a diverging layer
of light. The usual divergence obtained can be
easily understood by superimposing figure 21-59 (3)
on (4). The two unfavorable conditions shown in
figure 21-59 (3) and (4) have now been added to-
gether resulting in a favorable condition of diver-
gence. Since an overlap of rays occurs at the
midheight of the lens, the signal is strongest in this
plane. Above and below this plane, the signal is
weaker, For example: The actual divergence of a
standard low-~-voltage marine signal lamp (0.7-
ampere, 8.2-volt) used in a 200-mm. lens is about 3°
vertically above and below the horizontal plane at
15 percent of maximum candlepower. For 6° total
divergence, the total thickness of the light layer at
1 mile is 2x 277 feet, or 554 feet as shown in figure
21-59 (5). The best signal intensity for this com-
bination occurs throughout the central 2° angle, 1°
above and below the focal plane. For the 2° part
total divergence, the thickness of the light layer at
1 mile is 292 or 184 feet. Candlepower data for
this combination is as follows:

Beam power
(as given by the lens)

3° ADOTE LB TOCBL PIRTIC o i e e s e s s g b 1 v i b
2° above the focgl plane____ __ o ————- 20
1° above the focal pPlanNe. - v e 38
05 THE TORRL DIBTIE . oo i s i i e et s o i it 50
1° below the focal plane._ _ _ o e 38
2° pelow the focal PlANC. oo o e 20

3° helow the focal plane_ _ . e imcc——————— 5
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Fi1cure 21-59.—Focusing diagrams.

C. If in figure 21-59 (5) the lamp (filament) is
raised or lowered, the diverging layer of light will
be thrown upward or downward as in figure 21-59
(3) or (4), and the observer will only see the upper
or lower fringe of the layer. The light intensity in
this fringe being in the range of 0-5 candlepower,
only a poor indication reaches the observer. It be-
comes imperative to establish and insist on proper
focusing procedure. In the case of electric lamps,
the proper location of the fllament is mechanically
obtained.

D. Although electric lamps have been mentioned
and given for examples in the jforegoing, it should be
remembered that the oprinciples of focusing are
equally as important to the proper operation of
acetylene and oil lights.

21=-10-15 Procedure—

A. Visual method —This method is based on the
visual appearance of the lens and light. When
properly focused and viewed on the focal plane, a
drum lens will show a full column of light as high as
the effective height of the lens. If no light shows
at the bottom, the lamp is set too high. By raising
or lowering the lamp, proper focus will produce the
full column of light. Figure 21-59 shows how the
close-up observer must view the beam. Since close-
up observations may be subject to error, other oh-

servations should be taken at a distance (which
varies from 6 feet for a 200-mm. lens to 50 feet for
a first-order lens) in order to view the full column
of light.

B. Measurement method.-——By measuring from
the focal plane of the lens to some reference plane
such as the lantern shelf, and measuring from the
reference plane to midheight of the filament, proper
focus can be obtained. In the case of smaller lenses
such as the 90-mm, with 3.5- or 4.3-volt lamps, &a
tin can may be cut for a peep-sight arrangement.
The can replaces the lens, and the sight arrange-
ment is set at the filament midheight. A ruler or
measuring stick can be marked for proper focal
height of various type lanterns and kept with other
servicing tools.

C. A height gage (surface gage) is illustrated in
figures 21-60 and 21-60A. With the lantern on a
level surface, adjust the pointer of the height gage
to the center of the lantern lens, Open the lantern
and move the pointer above the lampchanger car-
riage. The distance between the surface of the
carriage and pointer should be 1) inches plus
one-thirty-second of an inch. Make the necessary
adjustments by use of washers or mounting bars.

A handy focal height gage can be made to ac-
curately fix the center point of the filament by
removing the glass and filament of a prefocus lamp
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and inserting in place a distanece piece of a height
egqual to the LCL (light center length) (114 inches).
Inserted in the lampchanger carriage in place of a
lamp, the focal point is quickly established. (See
fig. 21-60A.)
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Ficure 21-60.—Focal height gage, lantern closed.

v
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Ficore 21-60A.—Focal height gage, lantern open.
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D. The O method —The 200-mm. lens has an O
moulded at four points on the midbelt section. The

O’s were originally provided as a focusing device, it
being intended to paint a black cirecle around the
O and observe the filament setting across the estab-
lished line of sight (the observer sighting closely
through the two Q’s). This is a good method, but
the paint must be removed after every sighting, thus
becomring a nuisance. If the ball of the left index
finger is placed over the farther O and the eve placed
close against the nearer O, the filament can be
sighted against the ball of the finger with about the
same accuracy. With a flashing light. the hot fila-
ment will show high, low, or on the center of the
finger ball, which can be seen clearly.

E. Night vicinity observations.——Much can be
learned about focusing by observing the projected
layer of light as it falls on the wings or parts of the
superstructure, or on a background of rocks or trees.
A thin fog or mist shows excellently the light distri-
bution from the lens, whether too high, or low, or
on the focal plane, and the divergence is very ap-
parent. These observations should be made on the
focal plane, however, to avoid being deceived by an
illusion. Any method should be checked for a full
column of light by an observer at a distance.

F. Device for deltermining correct focal plane.—
The following has been suggested as an inexpensive

ang simple device (hand level) to determine the
center of a light source to its correct focal plane.

A lensless telescope, about 2 inches long, equipped
with a horizontal bulb and center spot, is held in
the hand and one end laid against the central bhelt
of the dioptric lens, having a 4-point contact which
automatically positions the telescope normal and
90° to the vertical axis of the lens. A double check
as to the telescope’'s being in a horizontal position
is then made by observing the level bulb. Two 12-
inch celluloid rulers, joined at midcenters, equipped
with a clamping device attached to the near end
of the telescope, are allowed to operate scissor-
fashion, which then automatically determines the
mid-section of any varyving width of the center belt
course of the lens, as the symmetrical edges of each
ruler touch the upper and lower horizontal offset
of the adjoining dioptric prisms. Six-inch rulers
are used for 200- and 300-mm. lanterns in place
of the 12-inch rulers. Looking through the tiny
hole in the telescope, the center spot determines
if the filament or burner is centered horizcntally
and vertically in the lens. Detaching the telescope,
the device may be used as an ordinary level to de-

termine if the lens table is horizontal.

21-10-20 General Notes—

A. Although these notes have been prepared with
automatic electric equipment primarily in mind, the
reasoning is applicable to all aids using a fresnel
lens. Generally speaking, the larger the source of
light, the more divergence is obtained in the lens,
angd the focusing is not so critical. This can readily
be observed from a commercial electric lantern with
200-mm. lens using a 60-watt, A-19, inside frosted
115~volt lamp. Conversely, the smaller the source,
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as with low-voltage lamps, the less the divergence
obtained, in which case great care must be taken
in focusing.

B. Need for mis-focusing.—Qccasionally 1t may
be necessary to defocus an aid to make it show
properly for some unusual condition, In figure 21-
59 (5), suppose the light and focal plane are on
top of a hill 300 feet above the water. At 1 mile
distance, 3° divergence has only brought the light
down toward the water 277 feet. The observer
would have to rise (disregarding height of observer’s
eye) 300 minus 277, or 23 feet, to see the light even
on the edge of the 3° divergence, and higher yet
for a better indication. If small vessels were to be
protected at one mile, it would be proper to defocus
the light by raising the lamp slightly above the
focal plane, throwing the light layer downward to
the water’'s surface. Such instances must be care-
fully observed and checked at night to procure the
proper result.

C. It should be apparent that all lanterns should
be set and maintained in a true vertical position.
Lantern shelves should be carefully set with a level,
and stations should be well braced to prevent lean-
ing due to settlement and wind forces. Leaning
lanterns should be straightened as a routine main-
tenance item.

D. Adjustment of 150- and 200-mm. lanterns.—
The W. & T. 150- and 200-mm. lanterns are adjusted
for focal height by using washers placed between the
mounting plate and the lampchanger mounting bar.
Care must be taken that an equal number of washers
be used on both sides so that the lampchanger re-
mains level. The Service-type 150-mm. lantern is
adjusted for focal height by placing the correct size
spacer pieces between the lamp stand and lamp-
changer. If correct spacer pieces are used it is not
necessary to use any washers for raising the lamp-
changer. The old stvle Service-type 200-mm. lan-
tern has adjustable mounting studs which carry a
mounting bar to which the lampchanger is attached.
Lamps in the C. G. standard (new style Service-type)
lanterns are adjusted by thickness pieces placed
under the lampchanger mounting bar. Take care
to keep the lampchanger level.

E. Shop adjustment.—In servicing and setting up
lanterns in the shop, some means should be provided
See the
height gage shown in figures 21-60 and 21-60A
which is suggested for this purpose, as it makes the
adjustment quickly and accurately.

(1) With the lantern on a level surface, adjust
the pointer of the height gage to the center of the
lantern lens. Open the lantern and move the
pointer to a point above the lampchanger carriage.
The distance between the surface of the carriage and
pointer should be 114 inches (light center length of

lamp). Make the necessary adjustments by use of
washers or mounting bars.

(2) In the case of 300- and 375-mm. lanterns, the
procedure is somewhat different, inasmuch as the
lenses do not hinge back. Take a straight edge and
measure from across the top of the stormpane to the
center of the lens then adjust the filament center to
this point.
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F. W.& T. type FA-147 lampchanger.—Particular
care must be taken in installing the W. & T. FA-147
lamipchanger in a 375-mm. lantern due to the mini-
mum of available clearance when colored shades are
used,

(1) Place the lampchanger on a level surface and
adjust the height of the shade platform to not more
than 13Y% inches, including the mounting ring, by
means of the socket mounting screws. (The mount-
ing ring is three-fourths inch thick.) Using a 3-inch
LCL lamp, this will put the filament to within
tolerable limits of the focal plane. (See fig.
21-50B.}

(2) To locate the lamp centerwise within the lens,
place the lampchanger mounting feet squarely upon
the lugs of the mounting ring. |

(3) Should it be desired to adjust the focal height
of this lampchanger without removal from the lan-
tern, place a straightedge across the top of the
stormpane and measure down to the shade platform.
The minimum dimension should be 13143 inches—
no less. Be sure that the astragal bars of the lens
are lined up with those of the stormpane. If there
is paint on top of the lugs in the base of the lantern,
remove it; a relatively thick lump on one lug can
tilt the lampchanger enough to prevent the shade
from rotating past the bottonrt ring of the lens. Do
not use a lamp with a LCL of less than 3 inches.

G. Directlional drum lens.—Figure 21-60B (ECV
sketch 637) shows a device which permits bringing a
directional drum lens to an existing installation in
the field, and installing the lens in the lantern which
is already on the job. This device is available on
requisition from Commander, 13th Coast Guard dis-
trict. To install, proceed as follows:

(1) Remove the lantern top and lamps from the
lampchanger. Install the sighting device on the
lampchanger by the use of the prefocus collar in
the same manner as a lamp is installed. Extend
the plunger of the device and orient the lens until the
center of the bull's eye (“*hot spot” portion of the
lens) is in alignment with the center line of the
plunger. (See Fig. 21-60C.)

Croas Hpng

Ficure 21-60B.—Sketch of 200-mm. directional
drum lens alignment (sighting) device.

(2) Put the lantern top on and secure the lens in
the lantern without disturbing the alignment. Open
the lantern at the hinge and rotate the lampchanger
180° with the sighting device still in place. The
set-up will then be as shown in Figure 21-60D.
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(3) Next, orient the entire lantern and lens assem-
bly until the sighting tube, with its peep hole and
c¢ross hairs, is lined up with the direction in which
the "hot spot” is to be beamed. (See flg. 21-60E.)
This presupposes that a trial buoy, or similar object
has been set up previously to mark the intended
direction of the beam.

FIGURE 21-60C.—Plan view of device shown in figure
21-60B, installed in lantern with plunger ex-
tended.

F16Ure 21-60E.—Sighting through directional drum
lens alignment device.

H. Another direclional drum lens sighting de-
vice.—This is a method wherein the alignment of the
lens into the lantern can be made in the shop and
the entire assembly then taken outf to the job site,
This device is available on term contract. It con-
sists of 2 threaded plugs, 1 containing a pecp hole
and the other, cross hairs (see Fig. 21-60F). Proceed
as follows to use the device;

[ ]
MATERIAL - f Sa. BRoNZE RoD,

| ¥208¢5 Ga. Bronze Wire
ﬁ*m 12" (9. Salder fop enfy

Orel{¥ Tap
£~ 20 #hos
FRONT SIGHT REAR SIGHT.
FiGuRE 21-60D —Directional drum lens sighting FIGURE 21-60F.—Another type of 200-mm. directional

device after rotating 180°. drum lens alignment device
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(1) The directional drum lens is set up in the
standard 200-mm. lantern and the sighting devices
screwed into position on the studs which fasten the
lampchanger supporting bar.

(2) The assembly is mounted rigidly in a location
in the shop where sighting distance to a vertical wall
of about 5 or 10 feet is available. The lantern is left
opened.

{3) The spot on the wall which is located by sight-
ing through the devices is marked by a vertical line.

(4) Power is then supplied to the lantern, the top
closed and the lens centered (without moving the
lantern) until by actual observation the center of
the “hot spot” falls en the marked spot on the wall.
The lens is then secured in the lJantern by tightening
the astragal bars.

(5) The lantern is now ready to go to the field.
The sighting plugs should remain in the lantern.
When the lantern is installed, it may be orientated
by merely lining up the sighting plugs in the desired
direction.

1. Focusing range lanterns.—Focusing methods
outlined in the foregoing have had to do with ecylin-
drical or so-called drum lenses. Focal adjust-
ments of lamps In range lanterns, with particular
reference to the battery-operated types such as the
Wallace & Tiernan type FA-47 and General Railway
Signal types SA and W, are factory adjusted and
since prebased or prefocused lamps are used, further
adjustments in the field should not be necessary.
Usually being located ashore, these lanterns are not
so subject to damage and consequent disarrange-

ment of the internal parts. The alignment of these
lanterns on the range is done as follows:

(1) The W. & T. range lantern type FA-47 is
focused on the range by means of leveling screws
mounted on the bed plate which permits the lantern
to be tilted 315° from the vertical and 10° in azimuth
for proper adjustment on the range line. Sighting
is done with a V-type rear sight and bead front

sight, both mounted on the top center of the lan-
tern housineg.

(2) A G. R. 8. lype-SA lantern is focused on the
range horizontally by turning the mounting base
before tightening the hold down bolts. Slotted
holes allow approximately 12° in azimuth. Vertical
adjustment is made by tipping the housing up or
down using a long adjusting stud and two lock nuts.
Sighting is accomplished by using a rear peep sight
and a front set of cross hairs mounted on top.

(3) The ;. R. S. type~-W range lantern is focused
on the range by adjusting screws on the base, allow-
ing a vertical adjustment of approximately 8°, and
horizontally by turning the case on the threaded
suppoerting pipe in the required direction. Sight-
ing is accomplished by using a V rear sight and a
bead front sight, both mounted on the top center
of the lantern.

21-11, INSTALLATION, MINOR LIGHTS

21-11-1

A. Minor lights are mounted on a variety of struc-
tures from a steel or wooden tower with a battery
house at its base, to pile dolphins, to formerly at-

General=—
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tended light towers. If batteries are used, a suitable
and well ventilated housing must be provided. The
lights will be found on breakwaters, islands, shore
lines, stone piles, river banks and other various
locations, wherever they will best serve navigation,

21-11-5 Batteries—

A. Batteries will be found installed in banks of
lead cells, primary cells or air cells, connected tio
provide appropriate voltage and amperage hour
capacity to meet the operating requirements of the
light. (See par. 21-4 for details of storage bat-
teries.) Despite the fact that metal cans are often
provided for low-discharge lead cells, care should
be used in handling since shock can be transmitted
through the metal case.

B. In connecting lead cell banks, standard leads
such as Willard T-14 or equal should be used. These

leads are No. 8, stranded, rubber covered, and are
provided with connectors. Air cells may be con-
nected by use of No. 14 solid leads, either rubber or

fabric covered, Leads should be cut to adequate
length for neat bends and ends should be thor-

oughly cleaned for use in battery terminals.

21=11=10 Lanterns—

A. A firm level mounting should be provided for
the lantern. All lanterns except the 200-mm. C. G.
Standard lantern are provided with four 34-inch x
10 tapped holes in the bottom of the base casting.
The 200-mm. C. G. Standard lantern has 4 slots in
lieu of holes. (See par. 21-10-20 (I) for alignment
instructions for G. R. S. SA- and W-type range lan-
terns.) All lanterns are provided with heavy gaskets

to insure watertightness., These should be carefully
checked and when tightening the gasketed joints,

turn the clamping bolts evenly, particularly when
tightening the lens between the top and lens ring
casting. The base casting of W. & T. lanterns con-
tains a watertight terminal box with sufficient ter-
minals to make all connections to the lantern,
including those for a sunrelay,

B. In placing a new W. & T. lantern in service, it
is necessary only to open the terminal box and at-
tach the connecting wires to the proper terminals.

All electrical connections should be made securely
in order to minimize the electrical resistance at these

points. All splices should be soldered. If the con-
necting wires are long, they must be of ample size
s0 as not to cause a voltage drop due to wire resist-
ance. When a lantern is being installed, the final
connection to the battery should be made last and
the wires lightly touched to the terminals to insure
that no short circuit exists. Severe arcing at the
instant of contact will indicate a ‘“‘short.”

C. Lanterns shipped from the factory are properly
adjusted for focus. Thus, unless the adjusting
screws are changed, the lantern will remain in focus.
The lamp is brought into focus by raising or lower-
ing the complete lampchanger by rearranging the
spacer washers on the supporting mounting bar.
See paragraph 21-10-20 (D).
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21-11=15 Flashers and Lampchangers—

A. At the present time, Wallace & Tiernan flashers
and lampchangers are standard in the Service for
low voltage lights,. W. & T. lanterns may be pur-
chased with or without flasher and lampchanger
units installed.

B. 150 and 300-mm. Service-type lanterns.—In
the 150-mm. Service-type lantern, a support of
cast bronze is used for holding the flasher and lamp-
changer and for focusing the lamp. (See fig. 21-61.)
Four mounting studs are used in conjunction with
this support. The same support is also used in the
300-min. Service-type lantern, however, studs of
proper dimensions must be used.

C. 200-mm., Service-type lantern.—In this lan-
tern, a set of three mounting bars and an adapter
bar is furnished with the lantern. (See fig. 21-61.)
The lamp in the lampchanger in this arrangement is
not automatically focused as in the case of the

LAMPSTAND

It needed FU=1297
lampchanger may be
vied nviecad

i l."h TTILILLIY . s
- ¥ [TEE T B
; -..rl-q-l v

P : FLASHER

200 mm. MOUNTING 8
AND ADAPTOR BARS @

LAMPCHANGER [ -
SUPPORT

MOUNTING BARS

21-77

150- or 300-mm. lanterns. Focal adjustment is
made by use of adjusting nuts on the mounting bars,
In the event a lampchanger is not used, a prefocus
lamp stand is available.

D. 150- gnd 200-mm. W. & T. lanterns.—Termi-
nals in the lantern junction boxes, including dual
purpose and duplex, are identified as follows:

No. 1—Positive battery connection.

No. 2—From LT terminal on flasher.

No. 3—To lampchanger, either direct or through
protective relay.

No. 4—Negative battery connections.

The lamp circuit from flasher to lampchanger is
brought down through terminals 2 and 3, and com-
pleted by use of a jumper across these terminals. A
sunrelay is inserted in this circuit, when used. Sun-
relay installations are readily made by removing the
jumper and connecting sunrelay leads instead.

The Service-type lantern is not fitted with a
terminal box.

FU-1297
LAMPCHANGER

MOUNTING
STUDS

N

FLASHER

e
150-300 mm.

FLASHER LAMPCHANGER
1 IDDADT

FIGURE 21-61.—Flasher-lampchanger supports.
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LAMP SOCKET

FLASHER MECHANISM

g2 . EANTERN TERMINAL BOxX
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FIcuRre 21-62.—Flasher circuit.

/ LANTERN TERMINAL BOX
[ 4 "

FIGURE 21-63.—Lampchanger circuit,

E. Flasher-lampchanger wiring.—Figures 21-62 to
21-17 illustrate various wiring diagrams.

(1) Figure 21-62 shows a simple flasher diagram
without the use of a lampchanger. Terminals 2 and
3 are not used in this hookup.

(2) Figure 21-63 shows a simple lampchanger dia-
gram without flasher. This is, of course, for a fixed
light. Terminals 2 and 3 are not used.

(3) Figure 21-64 shows a diagram using both
flasher and lampchanger. This is the hookup most
commonly used. Note the jumper across terminals
2 and 3 as used in W. & T. lantern; it is removed
when a sunrelay is used. In the Service-type lan-
tern, the wire leading to terminal 3 would go directly
to the “"LT" terminal on the flasher as shown on
fieure 21-65.

FLASHER MECHANISM — - /

LANTERN TERMINAL BOX
=

BATTERY -+

FIGURE 21-64.—Flasher and lampchanger circuit.
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(4) Protective relay.—Figure 21-65 shows a
flasher-lampchanger combination using a protective
relay. The relay is placed in the circuit for the
purpose of preventing excessive current from going
through the flasher contacts when a high current
lamp is used.

(5) Sunrelay.—Figure 21-66 shows a flasher-
lampchanger combination using a sunrelay. It will
be noted, by referring to figure 21-64, that the in-
ctallation of the sunrelay is accomplished by simply
removing the jumper across terminals 2 and 3, and
shunting the sunrelay across the same terminals.
It will also be seen that the flasher itself is always
in the circuit and will operate continuously with
sunrelay contacts open or closed.

(6) Figure 21-67 shows a flasher-lampchanger
combination with both protective relay and sun-
relay.

17y Alternating current lampchanger.—Figure
21-68 shows a flasher-lampchanger combination
with protective relay. The flasher is operated by
direct current, and the lampchanger by alternating
current by the use of a copper oxide rectifier and a
step down transformer. It is emphasized here that
flashing mechanisms are not designed for operation
on unrectified alternating current.

F—— D.C. PROTECTIVE
RELAY

FLASHER MECHANISM

r BATTERY

FicUrRe 21-65.—Flasher and lampchanger circuit
with protective relay.

(8) Pigure 21-69 shows a rectified a. c.-operated
lampchanger with protective relay and sunrelay,
and a step down transformer. This arrangement is
seldom used. It will be noted that by use of a pro-
tective relay, the flasher is wired in such a manner
that the flasher contacts are entirely out of the
filament circuit. That is, instead of breaking the
filament circuit, the flasher energizes the protective
relay which closes a pair of contacts in the filament
circuit. Thus, lamps with a heavier current drain
than the flasher contacts are designed to carry may
be used.

(9) Service-type lantern—Figure 21-70 shows a
wiring diagram of a Service-type lantern without a
sunrelay or a protective relay., The wiring is ex-
tremely simple with a minimum of connections. In
the event a sunrelay is used, the wire from the LT
terminal on the flasher to the lampchanger is re-
moved, and a pair of wires is brought out through a
watertight connector to the sunrelay terminals.

R —

FLASHER MECHANISM —

\
LANTERN
TERMINAL BOX——f
=

T

@ m}\[
\_ P,
! L4

“I— BATTERY

FiGURE 21-66.—Flasher and lampchanger circuit
with sunrelay.
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FicUre 21-67.—Flasher and lampchanger circuit
with sunrelay and protective relay.
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Ficure 21-68.—DC-operated flasher and AC-

operated lampchanger.
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FiGURE 21-69.—AC-operated lampchanger.

(10) G. R. S. range lanterns.—Figure 21-71 shows
wiring diagrams for G, R, S. type SA and W range
lanterns. Always leave plenty of slack wire inside
the lantern so as to be able to remove the inner unit.
When installing the flasher in the housing, be sure
to enter the terminal side of the flasher first, other-
wise flasher terminals will be grounded on the
housing.

(11) W. & T. range lantern.—Figure 21-72 shows
a schematic diagram of the W. & T. FA-4T7 range
lantern. The flasher is installed within the hous-
ing, secured to a brass angle bracket. The lamp-
changer is mounted on a cast bronze bracket which
slips over a round bar, which is fastened to an ad-
justing plate. The lamp is focused by means of
adjusting screws controlling the position of the
plate and mounting bracket. As shown in the
diagram, the negative lead is grounded to the lantern
housing. The lampchanger is not adapted for a
direct positive lead for continuous operation of the
lamp carriage. Special rebased lamps are used.
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FIGURE 21-70.—150-, 200-, and 300-mm, Service-type
lantern schematic internal wiring diagram.

(12) W. & T. dual-purpose duplex lantern.—
Figure 21-73 shows the wiring diagram for the
W. & T. FA-98 dual-purpose lantern, using the
double program disc flasher, also adaptation for du-
plex lantern operation, such as the FA-137 and
FA-138. For duplex operation, remove the direct,
positive lead as indicated. If this lead is not re-
moved, failure of a lamp in one lampchanger will
cause the other to burn fixed until a good lamp is
brought into position. The action of the lamp-
changer in changing lamps will be intermittent.

(13) High voltage lanterns.—Figures 21-T7T4, 21-15
and 21-76 show typical wiring diagrams involving
the use of high voltage, time switch, emergency lamp
relay, and stand-by equipment. Figure 21-74 shows
a wiring diagram for apparatus exhibiting a fixed
light. Figure 21-75 is similar, except that a flashing
mechanism is inserted. Figure 21-76 shows a non-
flashing circuit with a battery stand-by light. Use
of relays of manufacturer shown is not mandatory.
A time delay relay in the main light circuit is rec-
ommended for flashing lights.

(14) Figure 21-77 shows the type FA-147 lamp-
changer as installed in a 375-mm. lantern and op-
erated from 115-volt commercial AC line current,

LAMP RECEPTACLE

POS.

TERMINGE BlOCA

NEG.

F g
ALLT
P

/’/\—-

T TERMimAL Biocw

=9

NEG. \ POS.

I_ | LANTERN HOUSING

TYPE W RANGE [LANTERN

Ficure 21-T7T1 —Internal wiring diagrams, types SA
and W range lanterns.

with a battery stand-by and alarm circuit. The
wiring diagram shows the flasher, lampchanger,
power transformer and change-over relay for 32~
volt AC-DC operation. A 32-volt AC tap is taken
off the power transformer to one side of the change-
over relay. The 32-volt DC stand-by voltage is con-
nected to the opposite side of the relay and the
center tap of the relay is connected in series with
the heavy-duty flasher and lampchanger. An addi-
tional 10-volt AC tap is taken off the power trans-
former leading to a rectifier on the change-over
relay. This 10-volt circuit keeps the relay energized
during AC operation. Upon AC line failure, the
holding coil in the relay, which acts to hold the
32-volt AC contacts closed, becomes de-energized,
allowing the contacts to the DC stand-by circuitf to
close. It will be noted that the heavy-duty flasher
is operated from 32 volts DC. Flashers designed
for 12-16 volt operation may be used by taking off
the required voltage from the batteries. The alarm
circuit is usually separate and may consist of No. 6
dry cells connected to a 6-volt bell or buzzer.
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FicURE 21-72.—Internal wiring diagram, type FA-47
range lantern.

F. Leads and connections.—Leads to lanterns
should be No. 12 stranded wire. Rubber covered
portable cable of this size is recommended. When
making connections on terminals, use a lug (Pack-
ard No. 217 or equal) rather than a twisted loop,
Solderless-type lugs may be used if proper tools for
assembly are available.

21-11-20 G. R. S. Type SA Range Lantern—

A, Installing flasher-—--Upon receipt of a new
lantern, inner unit (part 9), figure 21-30. will be
found separately packed. Before installing in
housing, remove bar (28) and discard the nuts used
to keep screws (27) in place during shipment.

(1) Pasten flasher (15) (standard W. & T. fiasher)
to bar (28). The flasher is tapped to receive screws
(27) (10-32 x % inch round head brass machine
serews). Wires (21, 23, and 26) are not supplied by
the manufacturer of the range lanterns.

(2) Secure the necessary wire, cut to proper length,
and make connections as shown in figure 21-30,
from the flasher terminal to the terminals on block
(24).

(3) Replace bar (28) with flasher attached. In
order to adapt lanterns already in service for
flasher installation, it will be necessary to remove
and discard the cover plate on the underside of the
inner unit. Make up the flasher mounting bar as
shown on figure 21-31.
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Ficure 21-73.—Internal wiring diagrams, types
FA-98 and FA-138 lanterns.

(4) Remove terminal block (24) and install an
additional Y inch x 2 inch brass screw and nut;
then rewire as shown in figure 21-30. See Figure
21-T1 for wiring details.

B. Installing color disc and lamp.—If a color disc
is required at (13), figure 21-30, procure a disc of
the specified color.

(1) Renmrove reflector holder (1) by turning it
clockwise until it unlatches, and then withdraw it.

(2) Remove disk holder (2), insert the proper
color disk at (13), and fasten it in place, being care-
ful to replace the washers on screw (3). See that
the refiector is clean, insert proper lamp, and replace
refiector holder, turning it counter clockwise to latch
it in place.

C. Inserting inner unit in housing.—After the ex~
ternal energy wires have been brought into the
housing and before they are attached to terminals
on block (24) figure 21-30, the inner unit may be
inserted.

(1) Place the inner unit in the housing so that
hangar (6) enters track (5) as shown in the small
view at top of flgure 21-30.

(2) Shove the inner unit forward until locking
cams snap into place behind locking pins (8). Sup-
port (10) should enter the groove in lug (11).
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(3) Press both lceking cams (7) down at the same
time to make sure that the inner unit is solidly in
place. See that the three matching surfaces, two
at the top and one at the bottom of the inner unit,
are in firm contact. Those matching surfaces are
not shown in the cutaway view of figure 21-30, but
are readily apparent when installing the inner unit.

(4) External energy wires may now be cut to
length and connected to terminals (22) and (25) as
indicated in figure 21-30. See also figure 21-71 for
wiring details.

D. Installing outer convexr roundel—If an outer
convex spreadlite or reflecting roundel is required,
secure the proper roundel, a bezel ring (19) and 4
serews (20), figure 21-30.

(1) Remove outer ring (14) on which the hood is
mounted. Be careful that the lens does not fall out.

(2) Apply a waterproof sealing compound to both
machined edges of the bezel ring (19) and assemble
outer roundel in the bezel ring. Arrows molded in
the glass indicate the direction in which the beam
will be spread or defiecled.

(3) Place outer ring (14) over the roundel and
fasten the assembly to the housing as shown in Fig-
ure 21-30. Tighten the screws evenly around the
ring to avoid damaging the roundel.

E. Installing outer flat roundel.—If a flat roundel
is required, secure the propeéer roundel, three bezel
rings (19) PFigure 21-30, and four screws (29) of
sufficient length to fasten the ring (14) and the
three bezel rings (19) to the housing.

(1) Remove outer ring (14) on which the hood is
mounted. Be careful that the lens does not fall
out.

(2) Apply a waterproof sealing compound to the
machined edges of each of the three bezel rings,
assemble them in a stack, and insert the roundel
in the outermost bezel ring. Position the roundel
with the flat side out so that the flutes will be par-
allel to the vertical axis of the lantern.

(3) Place outer ring (14) over the roundel and
fasten the assembly to the housing as shown in

Figure 21-30. Tighten the screws evenly around the
ring to avoid damaging the roundel.

F. To mount the GG. R. 8. type SA range lantern,
proceed as follows:

(1) Fasten base (12) (fig. 21-30) (with housing
(16) attached) to mounting surface with four hold-
ing down bolts, three-fourths inch diameter. Should
it be necessary to provide mounting bolt holes for
this lantern, a pitch circle of 53 inches should be
scribed, and either four 7% inch through holes or four
34 inch tapped holes, spaced equidistantly on the
foundation with a centerline between the holes on
the axis of the range. Leave the holding down bolts
loose until the horizontal alignnrent on the range
has been accomplished.

(2) A factory-adjusted peep sight is provided for
alienment of the lantern. Do not disturb the setting
of this peep sight.

(3) Center the eross hairs of the peep sight in the
same manner as a rifle telescope.

(4) Adjust horizontally by turning the mounting
base as required and tighten the holddown nuts.

The slotted holes allow a horizontal movement of
about 12° of arc.

(5) Adjust vertically by tipping the housing up or
down by means of nuts on the adjusting stud.

21-11-25 G. R. 5. Type W Range Lantern—

A, Wiring—Wires are brought into the unit
through the supporting base and pipe. After re-
moving the small rear door A (see fig. 21-32), the
wires can be readily attached to the terminal posts
found. Removal of the door also exposes the ad-
justment for the lamp receptacle. See figure 21-7T1
for wiring details.

B. Lamp.—The lamp is inserted in its socket by
opening the front door (J) (fig. 21-32), bearing the
hood and cover glass. The door is opened by back-
ing off the locking screw (F), holding the door in
the meantime so it will not be damaged by dropping
open. With the door open, the reflector and lamp
are exposed. Be sure the reflector is clean and that
the lamp is properly seated in its socket before clos-
ing the door and tightening the locking screw at
the top.

C. Lenses.—This range lantern is provided with a
deep parabolic refiector and a plain convex cover
glass with gasket. The cover glass is furnished in
clear glass unless specifically ordered in color. If a
change in color is desired after the lantern has been
installed, the existing plain cover glass should be
replaced with one of the proper color, If spread
beam is desired, the plain cover glass should be re-
placed with a clear cover glass having the proper
spread. If both spread beam and color are desired,
two cover glasses with gaskets usually must be used,
although cccasionally a spread-type color glass may
be available. With door (J) open (fig. 21-32), the
spread beam cover glass should be placed in the door
casting first and fastened with the four clips pro-
vided. Place the plain clear or colored glass on top
of it and fasten with the second set of four clips.
If the clear spread beam glass is flat instead of con-
vex, reverse the mounting order, place the plain
convex clear or colored glass in the door casting first,
followed by the flat spread beam cover glass. Do
not tamper with reflector or socket adjustment as
this has been factory set. In event the adjustment
has been disturbed, the lantern may be refocused
by removing rear door (A) and adjusting the posi-
tion of the lamp receptacle by means of 3 nuts
on studs projecting through its supporting plate
which is held against the adjusting nuts by means of
coil springs. This adjustment is difficult and
should not be attempted in the field.

D. Mounting procedure.—This lantern is provided
with a small subbase for platform or foundation
mounting using four 34-inch holddown bolts spaced
1Y, inches by 31 inches. This subbase should be
securely fastened to the foundation, Horizontal
alienment is accomplished by turning the case on
the threaded supporting pipe and locking it in posi-
tion with a lock nut. Vertical adjustment of about
8° up or down is accomplished by loosening nuts on
the forward side of the base and tightening nuts on
the after side or vice versa until the desired verti-
cal angle is obtained.
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E. Caution must be exercised when servicing a
range lantern not to disturb the alignment of the
lantern to the axis of the range. Do not disturb
the mounting or holddown bolts except on specific
orders.,

21-11=-30 Adjustable Resistors for Minor Light
Circvits—

A. One district has made valuable use of adjust-
able resistors in the lamp circuits in minor light
equipment. By reducing the voltage of the lamp,
the candlepower output of an aid may be reduced
to a desired amount. Thus, an 8.0-volt 0.25-am-
pere lamp in a G. R. S. type SA lantern will provide
the following candlepower output when the lamp
voltage is reduced to amounts shown.

Candle-
Lamp Voltage power
Bv. 0.26a...__ 5.0 &, 000
] 8v.(0.25a..__. 7.9 4, 800
Bv, 0.26a____. 7.0 3, 800
8v. 0.25a. ... 6.2 2, 400
I

Application of this principle makes possible the
use of desired candlepower intensities on the various
range lights.

B. Reduced lamp voltage also increases the lamp
life. This factor is important in the case of range
lights not equipped with lamp-changers. The use
of adjustable resistors thus permits the installation
of higher candlepower lamps for operation at re-
duced voltage.

C. The adjustable resistor is easily installed, as
indicated in figure 21-77A, and paragraph (D) be-
low. (The location of the resistor as indicated on
figure 21-77A is not mandatory and fleld tests may
develop a more desirable location.)

D. Instructions for installation of adjustable re-
sistors for reduced lamp voltage in type SA and W
range lanterns are as follows:

(1) Various voltages of less than maximum de-
signed voltages are obtainable for range lanterns by
the installation of a 10-ohm-—10-watt adjustable re-
sistor, Mallory or equal. This may be done by in-
stalling the adjustable resistor inside the range lan-
tern as shown in figure 21-TTA. (See par. (C) above
regarding location.) The resistor is installed in a
suitable space by drilling and tapping the lantern
housing for machine screws,

(2) The resistor comes equipped with mounting
brackets or lugs. Connect the resistor into the cir-
cuit between the flasher and the lamp as shown.
Temporarily connect a jumper across the flasher
contacts as shown to provide a steady light while
adjusting the resistor to the proper voltage. This
voltage is obtained by adjusting the resistor until
the reading of a test voltmeter corresponds to the
predetermined and assigned voltage. The resistor
may then be fastened in place.

(3) When applying the resistor to a type W lan-
tern, it may be necessary to install the resistor else-
where in the circuit. Any location is satisfactory as

long as the resistor is not exposed to the weather,
and is connected into the circuit between the flasher
and the lamp.

(4) At all lanterns where such resistors are in-
stalled, servicing personnel should make it a routine
servicing step to check the lamp voltage reading at
each visit to ascertain that the resistor is not burned
out and is adjusted to supply the assigned voltage.
Over-voltage will decrease the lamp life and increase
servicing, frequency of probable outages and candle-
power ; under-voltage will decrease the candlepower
to less than that assigned.

E. The 10-ohm-—10-watt adjustable resistor re-
ferred to above has proven satisfactory through con-
siderable field usage. The adjustable resistor may
be protected from rust by coating the coil with a
protective paint after the correct setting of the con-
tactor has been made.

21-12 INSTALLATION, LIGHTED BUOYS

21=12-1

A. The installation of electric equipment on buoys
is similar in most respects to the installation on
minor lights. Lanterns, lampchangers, and flashers
are interchangeable, the majority of lanterns used
being 150- and 200-mm. size although a few 300-
and 375-mm., lanterns may be found in use.

General—

21-12-5 Procedure—

A. Batleries.—Place the low discharge DHB-5-1
batteries in the racks or frames in their proper posi-
tions according to the wiring diagram, and secure
them in the buoy pockets. Interconnect the bat-
teries as previously described and connect the two-
conductor flexible lead from the rack terminals to
the wires leading into the battery pocket through
the interior connection (or steel elbow used in new
buoys). (See sec. 21-4-30.)

B. Wiring leads.—From the buoy pocket a No. 12
double-conductor rubber-covered fléxible cable leads
out of the tank pocket through a hollow interior
fitting (connection), through a watertight connec-
tor in the buoy head, and to the lantern, either
through a junction box in the buoy daymark, or in
the case of small buoys, direct. New electric buoys
received from the manufacturer will come fully
wired ready to receive batteries and lanterns.

New buoys have a seamless steel eblow welded
directly to the side of the battery pocket between
the flange and buoy head. The elbow leads over to
the tower leg and is fitted with a watertight stuffing
box. The wire is lead through this elbow and is
connected directly to the battery leads.

C. Watertightness.—Carefully examine all joints
and watertight connections. It is particularly im-
portant that battery pocket covers be tight. Check

the rubber tube on the vents frequently as it has a
tendency to dry out.

D. Mount the lantern in the same manner as
described for acetylene buoys (see Chapter 20).

E. To convert acetylene buoys to electric, install a
steel elbow as described in paragraph (B) above.
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FIcURE 21-80.—Typical electric buoy wiring circuit. (Recently constructed buoys have a slightly dif-
ferent arrangement. See text.)
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21-13 SERVICING MINOR LIGHTS

21-13-1 General—

A. The servicing of minor lights may involve the
exchange of batteries, lamps, occasional “trouble
shooting,” replacement of flasher and lampchanger
mechanism, and replacement of broken lenses,
shades, and gaskets.

21-13-5 Batteries—

A. Low-discharge lead cells.—When changing lead
cells, and before disconnecting, open the main switch
if any. Put an identifying mark on each cell in the
bank to avoid a mix-up with the recharged batteries.
Remove only one bank at a time and take care not
to lose track of the connecting leads, tops, and the
relative position of each cell as to polarity. When
connecting, make sure that the terminals are clean
and the fittings are made tight, and cover them with
a light coat of vaseline. Check the over-all voltage:
if lower than required, it may be that one or more
cells have been connected up in reverse polarity. If
all the cells are in proper position and low voltage is
still indicated, check each cell for voltage and spe-
cific gravity. Record the serial numbers of the bat-
teries before or at the time of installation. For
further information on lead cells see sections
21-4-10 and 21-4-30.

B. Primary cells—Renew the elements of primary
cells in accordance with the instructions given under
paragraph 21-4-15 (A). If the cells are permitted
to stand with open circuit a peak voltage will build
up of up to 38 percent in excess of the normal voltage
of 0.66 volt per cell. This may be higher than the
rating of the lamp and may thus cause failure. To
avoid this, after the cell bank has been connected,
short circuit each cell for two minutes, then place
the light in operation. This procedure will cut
down excess peak voltage. The number of cells
normally used for flashing lights without a sunrelay
is as follows:

3.5-lamp voltage, 5 cells.
6.2-lamp voltage, 9 cells.
12.0-lamp voltage, 18 cells.

Cauiion.—Be careful in handling the caustic so-
lution. Dry or in solution, it will burn or injure
the skin. In case of accident, wash the affected
part thoroughly in water and apply the antidotes
prescribed on the label of each soda can until a
physician can be obtained.

C. Air cells—When installing air cells, follow the
instructions contained in section 21-4-20 and bear
in mind the following:

(1) Do not flll the battery with water until it is
installed in place. If the battery should be carried
any distance after filling, thoroughly wipe out the
filler cap before placing the battery in service.

(2) Keep the vent hole in the filler cap open and
free from salts at all times. Low temperatures do
no harm on open circuit and have no serious effect
at light drains and short duration closures. For

higher continuous drains, the battery should be used -

at normal room temperature,

(3) The battery should be inspected every two
months in hot, dry locations and every three months
elsewhere to keep the water level up to the indicator
wire visible through the filler hole.

D. Battery inspection.—Every power installation
cshould be checked as follows:

(1) Inspect and check voltage of each cell.

(2) Connect power system, close lighting circuit
and with light operating, make the following checks:

(a) Again, check the voltage of each cell

(b) Check each bank of cells in series. This volt-
age should equal sum of normal voltage of cells in
bank.

(¢c) Voltage of all banks in parallel should be equal
to the voltage of the individual banks of the circuit.

(d) Voltage at the light should be 12 to 13 volts
for a 12-volt lamp or 6.0 to 7.0 volts for 6-volt lamp.

(e) Add or remove an equal number of cells from
each bank to give voltage at the light within the

limits stated above.
(f) Grease all
corrosion.

battery terminals to reduce

(3) Battery replacements in power systems which
have failed should be governed by the following:

(a) Replace all cells when the computed service
period will expire within a short time or when more
than 50 percent of the cells in the system are defec-
tive and/or show individual voltages bélow lowest
allowed limit.

(b) Replace only defective and/or below normal
voltage cells when the computed service period will
not expire within a short time, and less than 50 per-
cent of the cells in the system are defective and/or
show individual voltages below normal.

E. Dead battery procedure:
(1) Check the voltage of each individual cell.

(2) If the cell voltage of a low discharge battery
is below the usable limit (approximately 1.90 volts),
the specific gravity reading should be obtained in
order to determine if the complete battery is ex-
hausted and must be replaced. An emergency bat-
tery of correct voltage should be installed if a regu-
lar replacement is not available. This may consist
of a 6- or 12-volt “hot shot,” starting battery, or
similar source of current.

(a) If only one or two cells are “down” they should
be replaced. Replacement must be attempted with
caution, however, as one or two low cells is an un-
usual occurrence and may be an indication that
the battery has been damraged. If low discharge
cells are involved, note specially whether the de-
fective cell has leaked. Notice whether an odor
of ‘sulfuric acid or chlorine is present. If so, in-
vestigate for evidence of electrolyte which must be
removed and the area neutralized with soda.

(b) A voltage test is not a conclusive method for
determining the condition of a low discharge (or any
lead-acid) battery. Specific gravity of the elec-
trolyte should be checked if practicable.

F. Service routine—~—Provision is usually made at
depots or servicing bases for a deflnite service rou-
tine, wherein the installation is visited at prescribed
intervals. At each cell, the following routine with
reference to batteries is suggested.
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(1) Check specific gravity a-;ld record readings
at each cell.

(2) Check and record voltage at each cell.

(3) Check and record total voltage of battery
circuit.
(4) Check all battery connections.

(5) Clean terminals of any corrosion and apply
coating of vaseline,

G. The results of specific gravity readings taken
at the time of a routine service check may be used
as a means of determining the approximate replace-
ment date of the bank.

21-13-10 Lamps—

A. Replacing lamps.—At the time of battery serv-
icing of minor lights, the lamps should be inspected.
Where lampchangers are installed, one or more lamps
may be found burned out, and replacements of the
same voltage, ampere rating, and size should be
made. It is also advisable to replace the lamp
found in service, thus providing four unused lamps
available to insure maximum reliability.

B. Types FU-1297 and SEK-5529 lampchangers
manufactured during recent years (since 1948) have
lamp carriage blocks with numbered (1 to 4) lamp
sockets. Always start operation with the No. 1 lamp
in the operating position. Then, when servicing the
licht several months later, note the lamp socket
number in the burning position. Remove all lamps
in sockets with lower numbers as well as the one
found burning. For example, if upon servicing the
light it is found that No. 3 lamp is in the burning
position, replace the lamps in sockets 1, 2 and 3.
Before closing the lantern, place No. 1 lamp in burn-
ing position.

C. Where no lampchangers are installed, always
replace the lamp found burning in addition to any
burned out lanrp, to insure maximum reliability.

21-13-15 Lanterns—

A. At the time of every inspection of an unat-
tended light, the lantern, lens, and reflector if any,
should be cleaned.

B. The following is a list of electric lanterns nor-
mally used on minor lights (the 150 and 200 mm. are
also used on buoys, showing lamp data, consump-
tion per day (based on a 0.4-3.6 characteristic, one-
tenth luminous time ratio), approximate candle-
power.

Aids to Navigation Manual

Con-

1 . |sumption| Beam

Lasr;::m Bulb EE& Volis I;&ET& in am- | candle
pere power

hours
80 S-8 C-8 6.2 (0. 46 1. 236 20
150 S—8 C-8 6. 2 .70 1. 932 40
150 3-8 C-8 6. 2 .92 2. 605 75.
150 S8 C-8 6. 2 1.4 4. 132 110
2H) S-8 C-8 6. 2 .92 2. 605 1]
200 5-8 C-8 b. 2 1.4 4. 132 140
200 8-8 C-8 B. 2 1. 84 5, 608 190
200) =5-11 C-8 . 2 2 8 g, 004 270
200 S-8 C-8 12 . 55 1. 491 90
200 S8 C-8 12 i 2. 143 140
200 5-8 C-8 12 1.156 3. 3390 220
200 S-8 C-8 12 1.35 3. 985 300
200 S-11 C-8 12 2.03 B. 284 440
200 5-11 -8 12 3.05 9. 955 700
300 58 C-8 12 1.1b 3. 339 350
300 =8 C-8 12 1.35 3. 985 450
300 5-11 C-8 12 2.03 B. 284 650
300 S-11 C-8 12 3.05 9. 955 1100
Watts

300 A-19 C-5 32 K1) 2. 64 400
300 A-21 C-5 32 60 4. .32 2000
300 A-21 C-5 32 100 7.44 3700
300 P-25 C-5a 32 2560 18. 72 7500
375 A-21 C-5 32 60 4, 32 3000
375 A-21 C-5 32 100 7-44 5000
375 P-25 C-5a 32 250 18,72 10000

An approximation of daily current consumption
can be had for other luminous time ratios, such
as: One-fifth, one-fourth, one-third, and one-half,
by multiplying the above figures by 2, 2.5, 3.3, and 5,

respectively.

21=-13-20 Service Tools—
A. The following is a list of tools and minor spare

equipment used in fleld

servicing of electric

apparatus.

Adjustable crescent Screws and nuts, various
wrenches, 12-inch, 8- sizes, including 832 x
inch and 6-inch. la=-inch and 10-32 x 1~

Battery lugs and jumpers. inch,

Blow torch, alcohol, small.

Set of spin-tight socket

Buoy vent. wrenches.
Cleaning cloths and oil Set of box wrenches.

can. Set of open-end wrenches.
Emery cloth, medium  Shunts, assorted.

grade. Solder, wire (not acid
File, half round, smooth core).

8-inch. Soldering posts.
File, magneto. Special flling syringe for
Hydrometer. low-discharge batteries.
Lamps, assorted. Standard wire, No. 12.
Matches. Stillson wrench, g-inch.

Metal tool box and lock.

Stop watch.

Pliers, side cutting, 6- Sunrelay cover.
inch. Sunrelay key.
Screwdrivers, 6-inch and Tape, friction and rubber.
10-inch. Vaseline.

Voltmeter, 0-50 D. C.
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21=13-25 Service Testing—

A. The service testing of battery operated minor
lights is a relatively simple procedure involving the
use of a test lamp or voltmeter at certain important
test points of the installation.

B. Possible faults~—If the light is flashing on
other than its advertised characteristic, the fault
is probably in the flasher mechanism. If the light
is extinguished, the fault may lie in the light sensi-
tive control, the lampchanger or lamp, or the bat-
teries may be dead or shorted out through faulty
wiring.

C. Check battery voltage.—Upon arriving at the
scene of a battery-operated light which has bheen
reported extinguished, the first general step is to
check the battery voltage at the bank. (In the case
of a buoy, rather than to open the battery pockets
unnecessarily, check the voltage at the lantern
terminals. Do not work in a buoy pocket until it
has had time to air out thoroughly. Ezxercise par-
ticular care in making and breaking connections.
A spark may cause an explosion.)

(1) If incorrect voltage is found at the bank of
batteries (or lantern terminals), check the intercell
jumpers for correct lead from the series-connected

cells, Replace as necessary and be sure to maintain

correct polarity.

(2) If correct voltage is found at the bank, check
through such switches and fuses as may be installed.
If the voltage is correct, proceed to the lantern.

D. Examine all lamps.—Seldom will all four lamps
be found fo be burned out at one time. In such a
case the lampchanger will operate continuously
after the last lamp has burned out. Replace the
lamps and check the lampchanger for operation,

E. For a W. & T. lantern with flasher and lamp-
changer but without sun and protective relays (fig.
21-81) .—proceed as follows:

Step 1: Assuming a check at the battery bank has
shown the correct voltage, place a voltmeter across
terminal box connections 1 and 4 in the lantern.
This checks the battery voltage and wiring from
the battery bank to the terminal box. If the voltage
is incorrect, replace the wires or check terminal
connections and intercell wiring.

Step 2: Check from the POS terminal on the
flasher to ground (the mounting bar of the flasher
is grounded). If the voltage is correct and the
flasher is not running, replace the flasher.

Step 3: Check from LT terminal on the lamp-
changer to ground. This checks the flasher con-
tacts and the entire LT circuit to the lampchanger.
If correct voltage (during flash interval only) is
found here, but not light, a defective lampchanger
is indicated. Replace it.

F. For a C. G. standard or Service-type lantern
the procedure is simplified by the absence of a ter-
minal box. If there is no sunrelay or protective re-
lay installed, there are only two important points
where current failure would indicate the necessity
for battery or mechanism replacement. These are
shown on figures 21-82.

Step 1. Assuming that a check of the battery bank
has shown the correct voltage, a test for voltage
from the positive terminal of the flasher to ground
will check the wiring to this point (step 1). If the
voltage is correct and flasher is not running, replace
the flasher,

Step 2: A test for voltage at the point outlined in
step 2, flgures 21-82, from ground to the lamp-
changer light terminal, will check through the
flasher contacts and wiring. Correct voltage here

during the flash interval will indicate a faulty lamp-
changer.

BATTERY =+

]

F1GORE 21-81.—Faultfinding diagram for W. & T.
flasher-lampchanger circuit.

G. For a lantern with flasher, lampchanger, sun
and protective relays (Fig. 21-83), proceed as
follows!

(1) Place jumper across terminals 2 and 3. If
the light operates, and the outage has been observed
at night, this indicates a faulty sunrelay. Adjust
(see sec. 21-9-5), or replace it, or if necessary, leave
the jumper in place. If the light does not operate,
gzoceed to step 1 as outlined in subparagraph (2)

low:

(2) Step 1: Terminal 1 to terminal 4 (GND).
This checks the battery voltage in the terminal box.
If no voltage is shown, check the battery wiring
leading to the terminal box. '
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FicUrRE 21-82. —Faultfinding diagram for C. G.
standard and service-type lanterns.

Step 2: Ground to positive flasher terminal, With
a correct reading at step 1, and if flasher is not
running, check the voltage between the positive
flasher terminal and ground. If voltage is correct,
replace the flasher. If no voltage, examine the wire
leading from terminal box post No. 1 to POS on
flasher mrechanism. Also examine the internal
ground connections for good continuity.

Step 3: With the flasher running, but still no
light, check between terminals 2 and 4 in the
terminal box. This should show intermittent volt-
age, i. e, each time the cam makes the contacts
close. If there is no voltage here, the light contacts
are faulty, Replace the flasher if a spare is avail~-
able, otherwise, make emergency repairs to the light
contacts.

Step 4; With correct voltage at step 3, and with a
jumper across terminals 2 and 3, the protective relay
should be heard to operate. If not, check the wiring
between terminal 3 and the protective relay, then
from the protective relay to ground by placing a
voltmeter across the relay coil termrinals. If inter-
mittent voltage is shown, the protective relay coil is
defective and should be replaced.

Step 5: With the protective relay operating and
still no light, check between the lampchanger light
terminal and ground. If no voltage is obtained here,
examine the protective relay contacts and wiring.
If intermittent voltage is obtained, the lampchanger
is defective and should be replaced.

(3) Remove the jumper between terminals 2 and
3 in the terminal box. Assuming that the sunrelay
has been covered for at least one-half hour, the
lieht should continue to operate with the jumper
remroved. If the light does not operate with the
jumper removed, readjust the sunrelay. If the sun-
relay has been installed for a considerable time,
replacement is recommended. If no replacement is

LANTERN
TERMINAL BOX

BATTERY

Ficure 21-83.—Fault finding diagram for W. & T.
flasher, lampchanger, protective relay and sun-
relay circuit.

available, replace the jumper on terminals 2 and 3
as a femporary measure,

H. Test procedures previously outlined apply
equally as well to the types SA and FA-147 range
lanterns.

21=-13-30 Temporary Service Repairs—

A. When no replacement parts are available,
certain temporary measures may be used to return
the light to operation. _

(1) If a lampchanger is found defective, a flash-
ing light may be obtained by disconnecting both
wires from the terminals located on the face of the
lampchanger coil (mechanism) case and securing
the ends together. Do not place a jumper across
these terminals. The lampchanger will then serve
as a single lamp stand and should be replaced as
soon as possible. A new lamp of proper voltage and
amperage should be installed so as to assure as long
service as possible under single lamp operation.

(2) Sunrelays, once properly adjusted, seldom
give trouble. In the event this does occur (either the
light fails to come on or go out), and no spare is
available, remove the sunrelay and fasten the wire
terminals together, or in the case of W. & T. lanterns,
place a jumper across terminals 2 and 3. Return
the sunrelay for repairs.
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(3) If a protective relay fails to operdte, and the
flasher is running, indications show that the relay
coil is open. In this event, a flashing light can be
maintained by removing the light leads running to
and from the protective relay and attaching the ends
together. This bypasses the relay, However, this
places the lamp current through the flasher contacts
which are designed to handle up to two amperes
only; therefore, the protective relay should be
replaced as soon as possible.

21-14 SERVICING LIGHTED BUOYS

21=14=1 General

A. The servicing of lighted buoys is similar in most
respects to the procedures described under Part
21-13. The 150- and 200-mm. lanterns are inter-
changeable between minor lights and buoys and are
serviced and tested in the same manner.

21-15 MAJOR LIGHTS

21-15-1 Definition and Constituent Parts—

A. An electrically operated major light is ex-
hibited from a fixed structure ashore or on a marine
site where a light of high candlepower and reliability
is required. These lights are usually located at
manned stations and are powered from generating
plants or commercial electric lines.

B. The constituent parts of major electric lights

are.

Essential Optional
Lantern. Lampchanger or standby light source.
Lens, Time clock or light sensitive control.
Light source. Alarm circuits.
Wiring. Standby power supply.
Switching.

Power supply.

21-15-10 Electrification of Large ﬁpﬂcs—h

A. Lamp supports—In the electrification of large
optics at attended stations, the lamp, carefully cen-
tered in the lens, is mounted on an adjustable ped-
estal or suspended in an inverted position. The
vertical adjustment is necessary to compensate for
moderate differences in the light center length of
individual lamps. These pedestals must be fabri-
cated for each individual case. See figures 21-88

and 21-89 for typical examples.

21-15=11 LAMP CARD

A. Lamp card.—There shall be posted in the lan-
tern house in a conspicuous location a card listing
the lamp characteristics of the main light. The

Am,. 4—June 1956
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F1GURE 21-84.--Major lens and lantern,

card shall list lamp voltage, wattage, bulb shape
and finish, filament type and dimensions, base type
and burning position, and life of lamp in hours.

21-15~15 Lampchangers and Standby Light
Source—

A. Lampchangers.—An approved lampchanger
shall be made a part of the electric equipment in
all major unattended lenses. It is approved prac-
tice to install lampchangers in all lenses where
clearance permits, Lampchangers containing the
large size lamps will be found designed to take two
lamps. The operation of some lampchangers is such
that the burning lamp is held in place by a holding
coil in series with the fillament. When the filament
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burns out, the holding coil is de-energized, permit-
ting the carriage to change position by spring ar-
rangement bringing the spare lamp into position.
Others, upon opening of the filament circuit, release
a spring-operated mechanism which serves to bring
the spare lamp into position. BSeveral spare lamps
are found in lampchangers of smaller size. In
changing lamps in a large two-lamp type lamp-
changer, be very careful to leave the “operating”
lamp in burning position, and not the ‘“spare.”
Should the “spare” be left in burning position, upon
burning out, the other lamp would not come into
position. Lampchangers rotate only in one direc-
tion, from operating lamp to spare, therefore, always
position lampechangers correctly.

B. Standby light source.—Except when standby
or duplicate power supply is installied, a standby light
source shall always be in readiness for immediate
insertion in the optic at attended light stations.
When electrifying, the standby light source may
consist of:

(1) Retention of one set of original light source
apparatus (I. O. V, or oil wick lamp).

(2) Aladdin lamp.

(3) Small lens lantern with complete light source,
battery, ete.

(4) Acetylene standby arranged to move into posi-
tion automadtically or manually.

C. When stand-by electric power is provided, a
lampchanger shall be installed in the lens if clear-
ance permits. When the stand-by light isan 1. O. V.
apparatus, it should be placed in operation as
often as necessary to assure readiness in case of
emergency.

21-15-20 Focusing—

A. It is extremely important that lamp filaments
be properly focused; that is, the center of the fila-
ment in line with the horizontal and vertical center
of the lens belt or bull's eyes. If the light source is
too low, the beam will shoot up: if too high, the
beam will shoot down. There are instances where
a light source is deliberately de-centered so that
the beam will be shown at a predetermined angle.
In such instances, the officer-in-charge of the light
will be informed of the specified focal height of the
light source.

B. Large lamps.—In particular reference to range
lanterns or revolving lights which still use large
lamps with C-13 or C-13B filaments (screw type
sockets), it will be found occasionally that upon
screwing the lamp firmly in the socket, the filament
will not be in the proper position: that is, flat side
parallel with the reflector or bull’'s-eye. This can
be corrected by springing up the center contact in
the bottom of the lamp socket. Always be sure
the power is off before doing this. Positioning of
other filaments can be accomplished in the same
manner where screw base sockets are used.

C. Check filament—Filaments in frosted lamps
are not ordinarily visible., However, when it is
desired to check the type of filaments in a given
lamp, proceed as follows:

(1) Select a piece of cardboard larger in size than
the entire bulb.

(2) Pierce a small hole in the center of the card-
board. (One-eighth inch for large lamps and pro-
portionately smaller for smaller lamps.)

(3) Place the cardboard so the hole is close to,
and in line with, another bright light.

(4) Place the frosted lamp in front of the card-
board and in line with the light beam emitting from

the hole in the cardboard, When properly adjusted,
the outline of the filament will be clearly visible.
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21-15-30 Flashing Equipment—

A. The flashing characteristic of major lights is
obtained in several ways, depending on the optical
apparatus,

B. Fired lenses.—In the fixed (drum) lenses it
may be obtained by three different methods: by
using a fixed light source and revolving an occulting
shade around the source; by interrupting the cur-
rent to the electric source by means of a flasher; or
by revolving prismatic flash panels around the out-
side of the lens. If flashing is accomplished by the
second method, many types of flashers are available.
For many years sign flashers employing gear reduc-
tions and mechanical breakers have been used with
success. Mercury tube breakers are preferable,
Mercury breakers driven by heavy duty flasher mech-
anisms are available, If due consideration is given
to current requirements there is no restriction as to

LIST OF PARTS tvpe of flasher, provided reliability is stressed, The
use of a reactor has proved advantageous when
Part K flashing large electric lamps to limit the instan-
No. e taneous surge of current. Two-step flashers have
been used, and in a few instances the filament is not

3 | Adjustable lamp stand base. , completely extinguished.
? ﬂjﬂigg{ﬁ {gﬁﬁ ﬁﬁgﬂg é‘ffi-;“plg:t-{fd HIRIIE: C. The revolving lens is composed of flash panels
g ﬁ u‘“t:attﬂe ;amp:t[;ng ﬂ1ﬂémp nut. assembled to produce predetermined sequences of
10 ‘L‘L’rj;bhgr ;fr;?‘s%eke? cxtension. flashes dependent upon the angular arrangement
{g . géﬂﬁ{ow 111?3-' lﬁllthshm buib. of the panels and the speed of revolution. (See figs.
Lt 21-90 and 21-891,) The revolving mechanism is

called the lens carriage. It may be supported on
FicurRe 21-89.—Adjustable lamp stand for 375-mm. wheels or may be carried on a float plunger sup-

lantern. ported by & film of mercury. The mechanism is
guided by central bearings. Newer and smaller
revolving lens mechanisms are guided and supported
by conventional thrust and guide ball or roller bear-
ings, or by combinations of bearings. Many of the
chariots are provided with means for wedging or
chocking against movement, or to remove the load
from the bearings. (See Chapter 29 for more details
on this subject.)

s
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FIGUurRe 21-90.—Fourth order mercury float-type
lens and pedestal.

(1) Drive is accomplished by gear reductions con-
nected to the chariot through a pinion meshing to
the periphery of the chariot, or to the central shaft
in the case of the smaller lens support.

(2) The earlier source of drive was a weight
lowered through a shaft in the tower. Speed con-
trol was accomplished by means of a revolving vane
friction governor geared to the weight drum by a
clock train placed in a glazed enclosure.

(3) Subsequent to electrification, many drives
have been electrified by practical adaptaticn of con-
ventional gear motors or geared reductions. Con-
stant speed AC or DC motors (in many instances in
duplicate) are normally used, although speed con-
trols of various types have been applied. In view of
trends which are discussed in Chapter 23, changes
in lens drive shall hereafter be accomplished only
after submission of work authorization requests
which carefully describe the conditions of the optic
as well as that of the chariot. Maintenance of the
lens drive machinery is conventional for the types
of apparatus involved.

i/

F1cURE 21-91.—Lens and chariot assembly.

21-15-35 Airways-type Revolving Beacon—

A. Adaptation of standard units.—In order to avail
itself of standard commercial apparatus, the Service
has made use of the CAA approved 36-inch airways
beacon (figs. 21-92 and 21-93). This is used as
manufactured for normal aeronautical use and also
as modified to special double-drum, double-ended
units. The special modifications provide single, dou-
ble, and triple flashes. Short-long combinations are
also available. The candlepower depends on the
light source and spread roundels which are used.
The units may be revolved at 1, 2, 3, 4%, 6, or 12
revolutions per minute,
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Ficure 21-93.—36 inch revolving beacon assembly.

B. Candlepower.—Using 1000-watt C13 filament

lamps (2 required) the candlepower and correspond-
ing beam spread (to 15 percent of maximum candle-

power) are as follows:
Beam spread Candlepower

6° 1,100,000
18° 240,000
36° 140,000

The candlepower in red is about 22 percent and in
green about 20 percent of the candlepowers given
above. If one end of the drum is blanked off and
a spherical mirror installed, the candlepower from

the opposite end is increased by approximately 60
percent.

(1) Dual utility for marine and aviation service.—
The candlepowers given in the table are the hori-
zontal values as published for the mariner., In rec-
ognition of the dual utility of the landfall light for
both the mariner and the aviator, the units, at 134°
above the horizon, give a candlepower of approxi-
mately 25 percent higher than the values given In
the table.

C. Availability.—The double drum unit is avail-

able from several manufacturers. It is weather-
proof and uses parts which have been standardized
and service-tested for several years on the civil
airways of the United States.

D. Drive may be either direct or alternating cur-
FIcUurRg 21-92.—36-inch double-drum revolving rent, and units are furnished with lampchangers
beacon. and alarm units.

Am. 4—June 1956
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