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CHAPTER T.
DEFINITIONS AND GENERAL PRINCIPLES. (Dl

A submarine mine consists of an explosive charge inclose
in a water-tight case, and a firing device, the whole inten&
to be submerged in a waterway which it is desired to
against the passage of an enemy’s vessels, b

With respect to the position of the case containing X~
plosive, submarine mines are of two classes, buoya
ground. L3

In the buoyant mine, the case contains the expl@%nd
the firing device, and has such excess of buoyaney t it
would float were it not held below the surface by a mooring
rope and an anchor. The submergence is suc . while
the mine would be steuck by the hull of a passin®gegfel, it is
not so near t e as to be seen.
¢ be planted and oper: successfully
eral, be used

explosive and
placed water;
ires no anchor.,
168 are not nsed where tlQ of water exceeds
spect to the means nsed fengréSlieni. mines may be

echanicnl and electri

general elasses, con-
is mnder control after
and noncontrollable—in

trollable—in which the firing
the mine has been fixed in posf{ti

which no suech control is hac
Mechanical and noncofggo electrical mines are in-
tended to be fired only blow of a passing vessel.

When onee in position th@®wea#e dangerous alike to friend
T



8 SUBMARINE MINING,

and foe, while controllable mines may instantly be made safe
for friendly vessels or as quickly made dangerous to vessels
of the enemy. '
Controllable electrical mines are arranged so as to give a
signal to the operator when they are struck. They may be
set to fire automatically when struck or tampered with, or
may be fired at the will of the operator. In the latter cas
the firing may be delayed, in which case the operator fin
the mine some short interyal after the signal indicates
it has been struck: or by observation, in which case h
it after the position-finding system shows that the vess
come within the mine’s destructive radius.

LOCATION OF MINES. b
7
f

The considerations involved in the location of mwu'e 0
two general classes, tactical and local. &
o - - s ® e -
Tactical considerations deal with the position 0¥ mines

with reference to the other defenses. m:mtl.emtions

deal with the width and depth of the chann swiftness
he variation of the tide, and ative imi-

battleships, with th
run by shore batterjes,

ier hand, where mines protected by the

batteries it is possibl n enemy fo remove
them.

elements of the fixed
dgpendent, and when the
that of the other must

locati® of one has been decid
conform thereto,

Within the zone between H0 1d 8,000 yards of the main
defense the fire of heavy guMaggs destructive for warships,
vet the latter are at suci&m that their rapid-fire guns

will be of little effect ag o batteries.
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Moveover, at 4,000 yards vessels are just beyond the inner
limit of mortar fire.

If possible. therefore, hostile vessels should be held in this
zone by some obstacle, Such obstacle is afforded by a mine
field.

On the other hand, attacks upon a mine field are most
linble to be made by small boats at night. 1f the mine field
be at too great a distance from the defenses; these boats will m
not be revealed by the mine searchlights. Furthermore, EN
protection against such attacks, the defense relies u%
rapid-fire guns of relatively limited range.

Due to the above considerations the outermost mines
usually placed between 3.000 and 4,500 yards from thg
defense,

In general, there should be in each main channgl a
three lines of mines.

ELEMENTS OF A MINE SYSTEM.
The elements of & mine system are:
1. The mining casemate, consisting typically o@rooms:

(1) The opery oom, containing the powe and the

) the engine room, cu@g the en-

tor: (3) the battery po ontaining

the storag ery; and (4) the sleep' om for the
personnel. L

2. The cables, 7 and 19 con m leading from

t to the distribution Wxg&Yne of which is

d rear of each group :

e-conductor cables, radiftin®eto the front from

bution boxes, one leading U L mine,
ines, in groups of 10 o extending across the
watcTugy to be defended, plante roximately 100 feet

apart and anchored so as to ha
feet at low water. The grou
from left to right of the o
line, and the mines in e
No: 1 being on the left, N
the right,

bmergence of about 10
‘¢ numbered 1, 2, 3, ete.,
rer stationed in rear of the
nre numbered similarly,
1l the center, and No. 19 on

T



10 SUBMARINE MINING:

The groups composing a line of buoyant mines are not
nsually planted in prolongation of each other, but with a
space for the passage of friendly vessels, and also for the
movement of the planter when at work upon adjacent
groups. Groups of ground mines may be placed in prolon-
gation of each other or between the groups of buoyant mines,
as they will always be below the hulls of passing vessels,

5. The mine planters and other boats with the necessalm'
equipment for planting and maintaining the planted mng

6i. The range-finding system, the same as or similar t
nsed for the guns, enabling accurate plotting of the posila
of the individual mines, and consequently permittin
tracking and observation firing.

7. The searchlights, for illuminating the mine at
night. S

8. The rapid-fire guns, for the protection of the {Nelds.




CHAPTER II.

MATERIEL OF THE SYSTEM. @

The generating set—This consists of a D, C., shunt-w m&
generator driven by a kerosene oil engine, or of a rI
connected gasoline set. (For method of operation
Horusby-Akroyd oil engine, see Appendix 2.)

The storage battery.—This is a 40-cell ehloride amu@
with a normal charge and discharge rate of 5 am
\olluge may be taken at 2 volts per cell; the mtm&

and

ance is negligible. Directions for ae_tlmg up,
usage of the storage battery are given in Appendix 3. The

J-ampere battery is the standard equipment a sapresent
time, but the new installations will have bat with a

). C. voltage
at 80 volts,
or generators

0 ea_ch (fasemate. .
witeh.—This is a 4-poinl le%ilch and is used
mfftor-generator and to a #e it to full speed.
ainst breakdown two c@ motor-gencrators
¢ fourthspoint. Resistan connected between
F as shown in figure 1. :@:tact made at point 1
ten as the lever is move #fs sucecessive positions.
It i5 seen that the total resistafce ohms; it 1s all in the
armature cireuit when the swi wade isin the first point;
4 ohms when in the secongd : 2 ohms when in the third
point: none when in theyfo" point. The operation of

closing the lever short ci n turn the resistances 4, 2
and 2,

muchlne running

11



12 SUBMARINE MINING.

The casemate transformer.—This is a step-up transformer,
of the oil-insulated core type. and is rated at 60 cycles, 500
watts, 80 volts primary and 500 volts secondary, when carry-
ing full load.

70 Arrm.

2 Obms

The power panel.—Thi
ing diagram in figure 1
of an enameled slate
mounted, T¢is 32 18
with its face 34 1nch

end of the bool, It consists
upon which the apparatus is
ge WYle, 00 inches high, and is set up
the wall in rear.



FIG, 2—-POWER PANEL,
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The testing switch, T. S., is used to determine if the A. C.
power be on the signal block. If so, when it is closed the
white lamp on signal block glows. This switch is marked
to indieate its ® off ™ and * on ™ positions. When “ on™ the
circuit is as given in © test of the delivery of the A. C. power
to the operating hoard.” Chapter VI.

The firing switeh, F. S.. is used to throw the A. C. power
on the operating bourd A. C. busses. This ig marked to show

its “on ” and “off " positions. No mine can be fired unim\m

this switch is in its “on ™ position. When “on” the ﬁri&

cirenil is as follows:

From A. C. bus en power panel to switch 8 closed up
*operating board " terminal, to A. C. lead, to A. C. pgst
signal bleck, to white lamp and resistance in paral
A. C. jaw, through firing switeh, F. S, to A. G
operating board. to lower point of antomatic switch it
is closed down, to middle point of antomatic switeh@u}gh
mine switch to terminal bary through 19-conductor hnd
single-conduetor eables; through mine transformgagprimary,
to mine ease, to ground, to A. C. "earth ™ termir njpower
panel, to swite 1wl to other A, C. bns on gdWef panel.
after the mine has been@ired®
figs. 4 and 18).—This gists of an

ock, 6 inches wide and 9 es high, on
four switches, I

viteh is the *mine swit®ag When it is
monding mine is cut out fmgMun not be fired.
izontally on the blocks old model and

the D. C. power is
will funetion when
jen it is open the mine
atic switch release, thus

the corresponding mine is struck
can be fired by raising the a
tripping the automatic switch

3. The central switch is e aMomatic switch,” a single-
polé double-throw switeh, o by the plunger of a sole-
noid. Through its lower ¢ re passes an insulated pin
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which, when the switch ig down, makes connection between
two contacts to the right and left of this arm.

If for any cause the current through the solenoid rises
above that for which it is set (normally 0.075 ampere), its
plunger is drawn up and the switch is tripped. Such rise in
current is produced when a mine is struck, the resistance
through the cirenit-closer cirenit being far less than
through the primary coil of the transformer. Such w
also be the case when a mine cuble is grounded.

When the antomatic switch is tripped, the D. C. @
the mine is broken at its upper contact (sece fig. 18) .
circuit through red lamp and bell is made thmugh@su-
lated through pin in the lower arm, thus givig ing.

If at the same time A, C. power be on the buge d the
firing, switch on the master block be closedg A iill be

thrown on the mine through the lower conta@m auto-

matie switeli, and the mine will be fired.
Just above the plunger of the solenoid there is a red knob

attached to the tripping bar of the automiypimpswitch release.
This enables the antomatic switch to be by hand in
observatg ing and in testing.

[%h, is the * test-
ic switch, which
rown down. The

ould be opened befe ing down testing
hen the testing switeh Nis position, the cir-
broken at its upper ¢ the mine is cnt out,
ce of the mine there ig n in the red lamp of
ris red lamp is greater
Mgl mine is struck, so that
b automatice switeh \\'0@ the current through the
amp it will eertainly w r that through the circuit
closer when the mine is st

The ecireuit when the t
the automatic switch d is? From negative D. C. bus on
power panel, to swife up, to *operating board
terminal, to D. C. leads 7 (. post on signal block. through
green lamp, to D, C! o D. C. bus on operating board,
through power switch, tTough solenoid to middle of testing

i
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gwitelh T, to lower point of same, to operating board lamp
bus L, through red lamp to “earth ™ post, to eavth lead, to
N. Q. “earth” terminal on power panel, to switch 3, and to
positive D, C. bus on power panel. The cirenit, when testing
switch, T, is down, and affer the automatic switch has dropped,
is the same as the above up to the power switch, then from
the power switch through the imsulated pin in the lower
part of the automatic switeh, to the lower jaw of the testing
switeh, and thien the same as the eirenit above.

A diagram similar to the wiring diagram, figure 18, at lhb
end of the book should be muade of the power panel and
one of the operating boards of each casemate nnd posted i
conspicuous place in the casemate. Any chianges made inl
wiring of either of these boards should be made imm
on this diagram,

Submarine mine cable, 19-conductor.—This is am®
cable about 1 inch in diameter and contains 19 Fhsufved
single conduetors of No. 16 American wire gauge W (51
mils in di.). The conductors are arranged in two concentric
lnyers around a single central conductor, the int T coll-
taining 6, the ogter 12. One condnctor in each is dlis-
rest by some characteri rk. as a

wrapping of tape, or ajler easily de-
nrked conductor in t 1T layer is
inmer layer No, 13, and entral con-

N, The other conductord s nbered at the
¢ cable in a clockwise di@ af the distant
I

spiral white
teeted mar
No. 1, that
ductor is XL

ntpiclockwise direction.
ine cable, 7-conductor. any cases the 7-
le now on hand ean used” to advantage for

, particularly in planti ups which do not
at lengths of multipie@ In all such cuses

re
the old“ffand junction boxes ar used as distribution
boxes, thus providing for separdfe Moups of 7 mines.
Submarine mine cable, single or.—This ig an armored
cable, about three-fonrthsyin®wn diameter, and contains

an insulated conductor N strands of soft annealed
No. 22 American wire gau or wire (25,30 mils in dia.).
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The bunoyant-mine ecase.—The service #2-inch. pattern is
made of 10-pound, }-inch, open-hearth steel, of great tough-
ness and elasticity, and s thoroughly galvanized, The shell
consists of two hemispheres, ribbed and welded together at
the equator, thus avoiding all rivets. Every ease before it is
accepted is tested with an internal hydraulic pressure of 100
pounds per square inch.

The top hemisphere is provided with an external n
euvering ring; the bottom hemisphere has n hole 54 }
in diameter at the pole. The edge of the hole is ree
by a welded ring 14 inches thick; and near it are four
also welded, carrying serew bolts which project 2; es
outside to secure the cap. Q

11

The cap consists of a hemisphere of 15-pou ch
wrought iron, flanged and dished at the base to ease,
to which it is attached by the four bolts alrea® aned.
They pass through slots in the flange, which igthenheld in
place by shoes and nuts which are keyed on. T ater has

free access to the chamber inside the cap. The uses of the
cap are: To clamp the Turk’s-head of tw cable; to
cover and pgatect the portion of the core exR outside the
ease, and 'e as an attachment fo: yire mooring

rope.

Ah 3 1e3 in diameter at the p#¥mgl the cap is con-

nected b 1s of a slot with a 3-inch m unched through
TR AP .

the een two of the bails. S arTangement per-

mit; trance or removal of th -head without re-

mg¥i cap from the mine ea e mooring attach-

sts of a ring of 13-i (ronght iron, having a
Wiches in diameter, attab@lhe cap by three bails
pch wrought iron perm double riveted to the
The eap is thoronghly Eayfvahized.

e large hole in the mine vered by the cap is closed
by n plug. The joint is m#{le Wter tight by a lead washer
jammed between the plug fr and the case and by a coat-

ing of red lead or simglgr rproofing material upon the
screw threads. TIn t ‘N currents and deep water of
some harbors more buo han is possessed by the 32-inich
case is required. This ained by inserting between the
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hemispheres o cylinder of 20-pound wrought iron which is

stiffened by extra welded ribs for the larger sizes. Such cases

ure designated by the diameter in inches of a sphere having

the geme buoyancy. Thusg, a No. 20 ease s made by inserting

# eylinder 32 inches in dinmeter and 204 inches in lengtls

between the two hemispheres of o No. 32 case; this is suffi-

cient_to make the displacement equal to that of n spherical

cose 40 inches in dismeter. In the latest types the eylinders m

sre made of corrngated mild steel of less thickness, whicl

diminishes very materially the weights of the cases. \
The following table exhibits the dimensions and weigh&

of buoyant mines, with trotol fuse cans, complete except

charges and moorings. The actual free buoyancy jwi

planted will be the difference between the displacemen

weight as given in the table, reduced by the weight

charge and of the moorings and enables: v

PLAIN CASES. K
Icnflll
] Temarks=.
eviinder, @

0,00 | All are sbour 33} ir
the extreme leagth in ™
plus the length of

outaide dizmeter;

i ot o i o st
£& 8 SapREzsss

CORRUGATEN EASES

4 | 1,58 873 |ooesenes 2.24
50| 2,323.2 o - i@
The compound plug, with el hrass fuse can—A sec-

tion of this plug, with the of all the parts, is shown
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in figure 5. The brass fuse can is not used when guncotton
j8 used as a priming charge,

The compound plug, with rubber fuse can.—A section of this
plug, with the names of all the parts, is shown in figure 6,

The compound plug, with {rotol fuse ean.—A section of this
plug, with the names of all the parts, is shown in figure 7.

I each plug the main parts are serewed together and held
in place by set screws. The connection of the compdi
plug with the mine case makes an earth plate, of whigh" !
electrical resistance in salt water is about 1 ohm.

The mine transformer (sce fig. 8).—This consists o -
drieal brass case, which contains the primary and ary
goils of the transformer and the reactance coil, ‘m115~
former is screwed into the brass collar or the reSmigree and
in turn has the eciveuit closer serewed upon .@ The
fuses are uttached to the secondary and are fir¥idhg proper
voltage is applied to the primary. The prifary Yeads are
black: those of the secondary are red. The terfhgal, P, of
the primary coil is left free for the purpose of testing, but

when preparing the transformer for is attached
securely e binding post, T. The ueMerminal, R,

of the » is prepared for attacl the ball seat
oser. ﬂ
cireuit is from D, it} e primary coil
se of which is about 2.@“5), to thé trans-
, and thence to earth.” K er, when the mine
. vy a parallel eircuit is
nce of which is about
“of the cireuit closer,

the transformer case, and
therefore, the resistance

the ball and springs
e to earth. TIn this latt
sened by about 2,300 ol
1e reactance coil will only a small amount of

alternating current to pasé thMugh it when the ball is dis-
placed, hence mines may §e whether the ball is displaced
or not.

L/
Two fuses are c¢ Nin multiple across the ends of
the secondary termi ‘hese terminals are 10 inches in
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length, to allow ample margin for inserting fuses in fhe
primer,

The transformer is of the step-down type and is rated at
225 watts;, 60 eyeles;, 500 volts primary, and 14 volts sec-
ondary.,

The mine circnit when normal is such that 80 velts shonld
give only 30 mil-amperes, but a mine may be lired even when
the cireuit is so defective that 80 volts give 120 mil-amperes.

Furthermore, 150 volts D, C, may De applied to the pri- ‘m

mary without danger of explosion.
An explosion ean not be produced unless the A. €. buss

on the operating board are energized, and as long ns
firing switeh on the master block is open, there is nordan

from aceidental closing of switches in making mine tes
from short eircuits in the mine.
Nore.—In designing this transformer the followiflaag
tions were considered: () Omitting reactance and I%tpp o
to ball seat bevoud primary of transformer; () u g a
condenser; (¢) using two sets of fuses, so as to be able to fire
with either D. (', or A, C. All were elimina  they
» sifety, the simplicity, or the Ngghey of
The circuit cl@s

his, when nsed with th@]t mine,
consists of t ing parts: The cap, ring plate,

the distance rig alye steel ball, and the ball @hich. when
assembled mted on the top of th.o.* ransformer.

the system,

The gr ine case—I'he form and of construe-
tion adgpteg for the service pattern ar&dfieMollowing (see
fig. 9) is cast ivon, in form ent of a sphere,
of whi eight is two-thirds of g radius. The bottom

1S ngh Met, with a central sand ug to empty the
on x internal radial ribs @lded to give addi-

hole, 54 inches in
n ), ¥ at the pole and is
closed by a compound plug. ormgceeptance a hydraulie
auch must be borne with-

pressure of 100 pounds per aqua
out developing Jeakage. 2.'\
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Only one size of ground mine has been introduced into
our service. This pattern is designed to contain from 200
to 300 pounds of explosive and to rest on the bottom in water
not exceeding 35 feet in depth at high tide. The dimensions
are as follows: Radius of the sphere, 21 inches; diameter
of the base, 40 inches; extreme height, 25 inches; thickness
of iron, seven-tenths of an inch: weight, empty in the ajr. =
1,355 pounds; when submerged it loses 515 pounds. T

capacity of this case is about 5 enbic feet.
A mine cap is provided to elamp the Turk’s-heat%

mine cable, fo cover and protect the portion of t

g

~

I'a. 9. —Ground-miffe

eppogid gntside the case, and to gervesfls an attachment for
thtSagafing and the raising roples. Whis cap is held to the
case by six bolts, and is fi vith two rings, one for
ent of the mooring the circuit-closer buoy
: 1e other for attachment raising rope.

The compound plug, grou ine.—This is similar to the
compound plug for buoy iines. The circuit closer is
placed in a buoy abm‘(; tlymine.

The mushroom anchr.% ,000-pound anchor is in shape
a right eylinder aboutAiginches in height and 26 inches in
dinmeter, slightly dis m the bottom to inerease the hold-
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ing power in mud. For a rock bottom six projecting loes
increase the holding power; corresponding depressions on
the top permit piling when in store. The heavy anchors,
2,000 and 8,000 pounds, are of the same form. The cylindri-
cal form is adopted to facilitate handling, since in that shape
the anchor may be rolled readily on its edge.

The absolute stress of the mine and its moorings u pou a
mushroom anchor of this kind is easily computed,, being
the square root of the sum of .the squares of the buoyun
effort and of the horizontal pressure exerted by the cutw
The latter, in pounds per square foot of exposed cross ~.
tion, may be estimated at one-half the square of the \elm@
of the current in feet per second. A coeflicient of
should cover the jerking effect of the waves and the s
of friendly vessels. It will, of course, vary with thg lo
and with the absolute weight of the anchor, but in g
value from 3 to 5 is considered sufficient.

The holding power of such an anchor varies greatly With
the nature of the bottom. If this be hard, the weight
alone must be depended upon; if soft, at least dguile power
In swift water the buoy'

case by shackles, of wh: re are two
hackie consists of a.wr -iron strap
into the usual curved and offering
: inches at the bottom, the wear aud
isfrreatest, and of a 13-in ught-iron bolt
il the outsu!e of the st ps; The bolt is held
a split key, which, af ertion through a
the bolt and one of th (1.11 the old model),
g 30 that it ean not work I
The mine shackle is lighter, l}e
tom, with a I-inch bolt; other
Wlth the anchor shackle

inch thick at the bot-
it 15 identical in pattern

Sister hooks.—They are IN onnect the bail of the
mushroom anchor to the a ckle. They are of drop-
forged steel of high tensi pngth and weigh about T
pounds per pair.
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The automatic anchor, Artillery type, 1910 (see figs, 10 a
and 0).—This is a device intended for nse with buoyant
mines, and by means of which such mines may be anchored
in any depth of water, with any desired depth of submerg-
ence given automatically.

The anchor is bell-shaped, 28 inches in diameter at the

bottom, 28} inches high over all, and composed of the fol

ing parts: Body, cover, reel, journal-box caps, ratchet, m
pawl spring, distance rope, distance weight, brnlce&%
necessary bolts, wrenches, and erank handles.

The pawl is drawn away from the ratchet by a weig
pended a certain distance below the anchor. Thi
the distance weight, and the submergence is re A by
distance this weight is from the anchor. In fallj ough
the water the mooring rope will unreel andy th e will
remain on the surface, but when the distance M reaches

&o

the bottom the pawl spring forces the pawl the teeth
of the ratchet, and as the latter is attached to the Teel shaft,

it prevents the reel from turning and hence eling.
These anchiors weigh approximately 1,5@an5, includ-

ing the 2§ nd distance weighi.
In on m onfrol the speed of re
the fric flkes must be adjusted pr
ut on the mooring rope spring balance
shdw the amount of puld; 1 for a particular
s determined by experi For a No. 40 mine
djusting screws of the shoes are regulated
reel will revolve slowly Whefl a pull of 300 pounds
sred.

e pawl spring is 93 inches nd of such strength that
@ of 36 pounds will ex e spring 1} inches. The

d-spring bolt is of such | that the pawl spring will
be just at the point of tegf when the top of the pawl-
spring bolt is flush with op of the pawl-spring-bolt nut
and the pawl fully seatedqn tle ratchet.

When the tidal cu?rﬂ e such as to require a heavier
anchor to hold the THimg Tthan the 1,500-pound automatic
anchor, the following @ ination anchor will be nsed: At-
tach a mushroom ancho™By means of a mooring rope (about

lu of the reel,
y¥. To do this,

(o
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8 feet, long) and clips to the bail in the bottom of the auto-
matic anchor. If necessary, two mushroom anchors may be
fastened together by bolts and these attached to the auto-
matic anchor as stated above.

A 3,000-pound automatic anchor, similar to the 1,500-
pound automatic anchor, is sapplied for some localities.

The mooring sockets.—To connect the wire mooring rope to
the shackles at the mine and the anchor, a closed socket is

{

attached at each end. The eye of the socket has a CIEN

opening, 17 inches, designed to receive the bolt of

shackle. The end of the rope is passed into the sock

spread out, and secured by pouring in a melted socket a
A substitute method for connecting the wire moori

to the shackles is to bend the ends of the mooring

means of a small vise around a galvanized-iron thjm

fasten the end by two bolted clips. l\

Wire mooring rope.—This is the highest grade inch
galvanized-steel wire rope, consisting of 6 compound striinds,

each made of 19 wires, the whole laid around atgel center.
Its breaking strength when new is about 18 to tgweight

per running fe®wgsubmerged, is about eight-tewehs of a
pound. It i @ mooring mines to mughroof anchors.
Marline-covetgd wife mooring rope.—Ior mooMgg mines to

anchors and for raisi e marline-
is used. This ropegon f five outer
strands ound a central hemp N Each of the
outer Sweonsists of a small twiswre rope wound
around/wigh fgur strands of marline. eghd of the rope is
prepar®igfoy attachment to the mi assing it over a
thirg and’ fastening it to the staiffagg part by means of

A shackle joins the t lg and the bail of the
mines e other end of the mpe}%de secure to the reel
of the anchor. The breaking h of }-inch marline-
covered rope is 17,000 pounds, of F-inch marline-covered
rope is 27,000 pounds. The wgieht*per running foot of the
F-inch rope is 0.5 pound, thh g-inch rope is 0.8 pound.
The weight of this rope su is about 60 per cent of its
weight in air.




28 SUBMARINE MINING,

About 155 feet of the 4-inch and 85 feet of the Z-inch minr-
line-covered rope can econvenicently be wound on the 6-inch
reel of the 1,500-pound automatic anchor.

Marline-covered wire distance weight rope.—For attaching
distance weights to the automatic anchor }-inch marline-
covered wire rope is used. This rope is identical in pattern
with the marline-covered wire mooring rope.

The distribution box, 19-conductor.—This is a circular, %‘
iron, disk-shaped box which receives the end of the n%
cable, in which taped joints are made between the ggpa

conductors of this cable and the single-conductor “Mific
cables, and from which these mine cables radia is
about 27 inches in diameter and weighs abouteg0 ds.
It consists of two parts, a bowl-shaped bottom 6 5 deep
inside and a slightly curved lid. The latter Jas n ring

Eight pins, fastened to the bottom, fit inagprresponding
holes in the edges of the lid and are slotted
which the two parts are fastened together.

The vertical edge of the bottom is cnt @0 slots, each
about 2} jevelygs deep. One of these is la an the others

d multiple cable; the oth€rs for the single
When in use these are numbered
om the multiple-condu t, looking down
¥ The lid has corresgonc rojections or lugs
these slots, and whicl{™g position, fit snugly

gui e cable ends. The ¢ re held from being
111gh opt by Turk’s-heads worke! n them.

c%Jots while joints are be ade between them before
id is put on, the multi e is secured by a bolted
r on the inside of the Rg, $he single-conductor cables

by ¢lipping their Turk’s-h der claw-like radial projec-
tions cast upon the insidegim DEtween the slots,

in its center by which the box is raised and 13" -

keys by

2]

(s,

The distribution box, Zcon®ector.—This box is used with
multiple cable, T-conthm consists of two eircular plates
of cast iron 21 inclagin“®mmeter and three-fourths of an
inch thick united by, -inch bolts, which are placed in
rounded projections ng the angles of a square. The
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cables are separately clamped, the top plate overlapping the
clamp straps. The multiple cable enters on one side; three
single-conductor cables enter on the opposite side, and two
on each of the intermediate sides. The top plate is provided
with a lowering ring.

The junction boxes.—These boxes, in different sizes, are
used in splicing multiple and single-conductor cables; they
consist of two rectangular plates of iron or steel united by

four 3-inch bolts at the corners. The plates are hollm\'e@

in the middle to form a ehamber to receive the Turk’s-hea
IK

and the joints connecting the conductors. The ends of t
plates are curved to admit the cable ends. The Turk’s-h
are clamped to the lower plate by straps and screw bolgs
cavity of the upper plate covering them when bolted in
tion. Each cable end is thus made fast before the

closed. \
The distribution-box buoy—This buoy is used to % he
position of the distribution box during the planting of fnes

and subsequently, in practice and in service, untwl time

45 the mine commander desires to remove it. ay be

either a can or buoy—a beer keg of one- barrel
@ for this purpose.
i p—1JMis buoy is used to mark osition of

ed. It may be a small 10y, prefer-
piece of wood with g h ed through
he buoy is determined N swiftness of
is attached to the mangdiygmng ring of the
60 feet of 3-inch rope;

#e reel and frame—Th consisls of two
ieces, 3 by 4 by 60 i placed 17 inches
b fo center. At 113 i rom each end two
, are fastened to the
At the center point

he #le of the reel, counter-
braces, one on each side,

inches, which have journals fo
sunk in their upper ends. Fwgi?
hold each standard firml rtical position. An iren
clamp is also attached to th @ i ends of the standards, by
means of which the axle is ™ented from jumping out of
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the journals. Distance from center to center of standards is
43 inches.

The iron axle of the reel is 13-inch round iron, 54 inches in
length. At each end of the axle a secrew thread is cut for the
nut which holds the erank in place. Inside the screw thread
the axle is squared to receive the socket of the crank. Two col-
lars prevent the wooden reel from binding on either s
ard, The cranks are of the usual design. The drum gf*t
reel is B inches in diameter; heads are 2% inches ¥hg
made in two layers, cross-grained, and are 24 inches W-
eter; length of drum over all is 36 inches. Iron pjeheg are
fastened in the center of each head, through whicxle
passes. The reel is prevented from turning o ixie by
keys.

Three 4-inch rods pass through the iron p!aK drum
and bind these parts firmly together,

At 6 inches from the ends of the longitudin&ces a hole

is bored to receive a lag screw, § inch by 6 inches, by means
of which the whole apparatus can be fir tened to the

deck.
a piece of 3 by 3 by 36 j ardwood, used
ng pressure on the drumfead. There is one

and, when not in use, eg ts on one of the
s, being held in place at-d by two staples
hi&other end by a bolt and"pa

e drum on one head is through which the
of the measuring line cAggbe passed and stapled to
e of the head.

able-reel frame—The fEame™is made in two parts
, when in use, are held j er relative positions by
s of two iron ties profidgd §with turnbuckles at their

‘8fers, The ends of these ti bent over at right angles
and fit in sockets in the tio ey parts. :
Each end part consis andard having an iron head
s

through which worksg turned by a small lever, the up-
per end carrying a j M which the end of the reel axle
rests. The lower en e standard rests on a horizontal
piece and has a diag race on each side, the outer ends

of these braces being dovetailed into the longitudinal piece
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and the inner ends into the standard near the top. Dove-
tailed into the longitudinal piece at its middle point is a piece
extending out at right angles, bottom flush with bottom of
the longitudinal. A diagonal brace similarly fastened pre-
vents any outward movement of the standard. The whole is
held firmly together by bolts and lag serews.

Lag screws are also provided, by means of which the ends
of the frames can be fastened to the deck of the vessel if

desired.
The reel axle is 2% by 24 inch squared iron, rounded N

the ends for 6 inches to fit the journals of the frame.
disk secured by a set-serew at one end of the axle and

friction brake wheel at the other end hold the axle in pgsit
with respect to the reel.
The brake wheel is 18 inches in diameter, The.f Q
band is 1} inches by 1 inch, and is fastened at one en ne
of the standards of the frame. The other end is attaehed fo a
lever whose fulerum is also attached to the same standar®®
Boat telephones.—The different models in use mns fol-

lows:
(@) Aodel 13@MmgThe system consists of t phone
nd a battery of dry cells ™wabout 8
series by means of ca d earth

hand sets, a b
volts, all conn
connections.

In operatin Welephones a call is gad ressing the
‘button, a alking the lever is heldw.

(0) & —The system consis two telephone
hand regetance coil, and a source ergy that will
furni utf 15 volts, dry cells pge 1, connected as
sho ] 11. The terminals t have to be poled,
as t ver is not in the primayg@™Piccnit and can not be
dem ged. m

To regilate the buzzer, remoy
with a small serew driver loose,
screw (a small portion of a all that is necessary).
With a smaller serew drivét Serew may be adjusted to
increase or decrease the ra yration, increasing or de-
creasing the sound. Then the lock nut. In case the
contact is dirty the entire r and condenser may be

e cap in the base nnd
e lock nut on the center

{
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removed by disconnecting the cord and removing the screw
on the back of the telephone just below the call buiton, As
the contacts are aluminum, this will seldom have to be done.
(¢) Model 1909—The system consists of two telephone
hand sets, an apparatus box, and a battery of from 7 to 10
volts, all connected as shown in figure 12. The talking and
ringing circuits are normally open at the talking and
ing buttons, respectively. *
Apparatus box.—Seven dry cells in series should |8
nected to the posts of the apparatus box marked “ 1
“—and the post marked “ G * connected to a groyffing
Shore hand set.—The blue cord of the shore hand @
be connected to the ground plate. Either of (Mamged cords
of the shore hand set should be connected to th in the
apparatus box marked “ L™ and the other t® Fnductor
in the cable that is to be used for telephonind pu )
Boat hand set—The blue cord of the boat h t should
be connected to the ground plate and one of the red cords
to the conductor in the cable to which t agd set on the
shore is coppected. The other red cord is

Sign ‘rom figure 12 it will Q that in either
hand sé ¥ neither the ringing no talking switch is
: . fenser within the hand gete series with the
nd the receiver, so that @ actical effect is to
Iternating or variable buageMtto pass through the
itter and the receiver, but ev¥ent a direct or con-*
u urrent from so doing.

sing the ringing key ither hand set the circuit

hand set is closed thr@e 1,000 ohms resistance
the receiver to ground. when the ringing key of
hoat hand set is presse 11§ allows the dirvect current

i the battery to pass ( 2) through f, e, d, ¢, “ B.”
b, a, line, the ringing key{1,08@ohm resistance, and receiver
of the boat hand set, to d, and back through o and p

to battery. Similarly, uit through the battery, f, “A.”
and a, is made, th Mrelnys A" and “ B in parallel.
The relay “B” 0%1'& relay “A,” being less sensitive
than * B.” does not o . Relay “ B " closes the circuit at
1, and thus completes the circuit from battery through f, e, d,



WEY LT Lﬂta

uoAL 2
5 YIS
mOOo! m 000/

yemRy
>
2509000, =
FAWE
Aoy Aay LE% k

oy yaL L

PouoISIEIY PUIT

WM —
08 U YOIOIS JUDJSIT ™99/

pacsavd ¢r Avy Buryoy
Apeto w&nxoo\n v Ao
—1940H

SU3S,

___..,_-__..____-_-_-_____—

punost S

. ._2







SUBMARINE MINING, 33

e kL *C” o, p. back to battery. This causes relay “C" to
operate and to complete a loeal cireuit from battery through
f, e, d, k., m, s, primary, t, vibrator, p, back to battery, cansing
the vibrator to vibrate and inducing in the secondary wind-
ing of the induction coil an alternating current, which passes
through the 1 M, I, and 2 M. V. condensers, throngh the hand
sets in parallel, and by alternately increasing and decreasing
the attraction of the receiver magnets for their diaphragms @
produces a loud humming sound in each receiver. N
Similarly the shore station may call the boat station.
Talling—When the ringing key is released and the talff-
ing key is depressed the 1,000-ohm resistance is cub out
the condenser in the hand set is short circuited. The ggr
is then suflicient to operate relay “A;" and this re i
operating allows the other relays to resume thejr
positions. \
When the variations in the pressure upon the tr% er
diaphragm in either hand set varies the resistance of th®cor-
responding branch cirenit a slight variation in current
from the battery is produced. The internal resiftaficd of the
battery is sufligs ] its ter-
minal voltage voltage,
and hence in the usual
vibrations i receiver diaphragms. Th iations also
produce slighthgaMations in the currentgthr he primary
uction coil, resulting in"Pwggter variations
inals of the secondary fivigfing, Since the

secondgly gringting is in series with the 'y, the practical
cffect. Toe iplify the variations i ine voltage, and
hen hie“talking currents.

1 working of the rela obtained only by a
care ustment of the screws @ regulate the throw
of the armatures, The relay “Aptag located in front of the

in front of the * G post.

In addition to the above gnatéMel there are necessary
for the mine system certaffiaglec®ical instruments, as well
as tools. appliances, and SH requiring no special de-
scription, which are enu § in the supply list. (Ap-
pendix 8.)

Figures 17a and 17b, at the end of the bool; show the con-
struction of an improvised mine target.

11008°—12—4



CIHAPTER ITL.

LOADING ROOM DUTIES. m

Making a telegraph joint.—The insulation is P@!ll@]

the ends for 1§ inches and the wires brightened. ds
» 4

to be joined are placed across each other abon hird
distance from the insulation, making an a bout
45° with each other. The wires are grasp ly at
the junction and each free end wound tigh md the
other wire for four turns; the winding shoul & opposite
directions. The ends of the wires are trimm wn so they
will be smooth and present no sharp points,
When wires are joined with brass joi three-fourths
inch of each wire is bared and the wires@nserted in the
Nend is erimped with pliegsegg the direction of
‘ ki the rest of the joim%rimped and the
ends or pf points rounded off. PeemWrass jointers are

ould be exercised not to them too hard, as
ind finally broken.

care must be nsed with t w leads, as the second-
irclfit of the mine tmnsfm%m not be tested after
ound plug is assembl
ating a joint.—A piec%ber tape about 2 inches
¢ is used, with ends cut di y. The tape is stretched,
starting at a point abo@e»fourths inch back on the
the tape on the inside, it is
tension, each turn covering
-third. The wrapping is con-

the previous turn abot
tinued until the same a t of insulation is covered on ench
vorked backward over the joint

side, when the wra IN
and the end is secur ¢ pressing it firmly a short time or
placing a drop of mder it.

34
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Making a water-tight joint—The two ends of wire are
seraped clean for about three-fourths of an inch and joined
by a brass jointer, which is then crimped. The insulation is
seraped elean about 2 inches on each side of the jointer and
covered with rubber cement. (Cement is not absolutely
essential.) Two strips of rubber tape are cut abont 6 inches
long, with diagonal ends; and stretched. Deginning about
11 inches along the insulation, the tape; with the long edge @
on the inside, is wrapped fiemly and tightly until about 0:1\
fourth of an inch of the insulation on the other side is c&
ered; it is wound back and forth over the joint so as to ta
toward the ends. The other piece of tape is used, begin
at the other end and wrapping as before. The finishegd
lation should be thick at the middle and taper tow
ends. Tt should be firm and tight. The insulatign
ered with tin foil, wrapped with protective tape, an n-
ized for about 30 seconds. The protective fape 11]% foil
are then removed, the joint inspected, and new protettive
tape wrapped on, using two pieces, starting at opmgsite ends
and finally ending each beyond the center,
Making a ead.—The cable is trimmegdagdiare and a
wrapping of five turns of marline igtnad®about 15
inches from Mg The collar, flat side_{ is slipped
- Are bent back
collar. The jute ver ¢ is unwound
rimmed, and all the ir %s are ecut with
ving all but 4 inch 6 inches from
ds; the iron wires are eparately to fit
sly (making two right @in®ee with the pliers),
S arranged smoothly aloftagge cable; the end of
B marline is engaged un e of the wires near
and wrapped regularl closely around the
cable, and the free end of ma cured with two half
hiteches, About 15 feel of mgelige are required for single
conduetor cable; 24 feet for n cable.
Testing fuses.—The followWi aratus is used for testing
in the loading room: A le double-throw switch, a
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150-volt voltmeter, and suflicient dry cells to give a full throw
when using the lower scale of the voltmeter. The apparatus
is connecied up on the testing table so as to make resistance
measurements by the voltmeter method. To fest fuses, leads
are carried from the switeh Lo an iron or otlier suitable recep-
tacle outside of the building and the fuse leads joined
thereto, A full deflection should be obtained when
cuil is closed through the fuses

Preparing a compound plug for service—The transf o
be used is first tested for a good eirenit between the r es,
a poor c¢ircuit between the ends of the black wire, g®egd cir-
citit between the black or primary lead and t'hllr.'e
terminal, no eirenit between the red and black and no
circuil between any wire and the case. The re of the
circuits is determined by the voltmeter metﬂn\ e upper
end of the black wire (see fig. 8) is prep& r use by
baring the wire for about one-half inch an wring it to
the binding post in the neck of the transformer. The ball
seat is screwed home. The spring plate tqnce ring, and
ball are placed in the circuit-closer capNg&lyth is held in-

verted transformer screwed int e threads being
coated § berine.
(apOIdm@de], brass fuse can.—Sta with the compound

tled.
of loading wire is euf Q feet long and the
. One end is joined j legraph joint to the
'y terminal of the trausfo%ud the joint is taped.
re and the two second res ave drawn through
fe can, which is serewed g the transformer, the threads
1e latter having first becgagpd®d with ruberine,
vo mine service fuses, Q’ icl) have been tested for con-
ity of circuit, are conget®e® in multiple across the sec-
ondary (red) terminals p joints taped.
The can is held ve and the explosive, if trotol,
poured in up to theysc hreads for the fuse-can cap; if

dynamite, inclusetl% Noth bag and placed in the can,

The fuses are embe the explosive.
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The loading wire is drawn through a lead washer and the
fuse-can cap; the latter, its threads having been coated with
ruberine, 15 serewed into place.

A rubber packing is pushed over the loading wire into the
stuffing box in the fuse-can cap, & brass gland is threaded
down so that it is close against the rubber packing, and the
follower in serewed home with moderate pressure. The
lower tube is serewed into place, compressing a lead washer
between it and the fuse-can cap. The threads of the follow

hole in the plug proper, and the latter serewed hard ag

9

and lower tube are conted with ruberine.
The loading wire is drawn through a lead washer and (he

loading wire and forced into their seat in the plugpr
means of the follower, the threads of which have be, Med
with ruberine.

(0) Rubber fuse can—Starting with the compound™plug

dismantled,
Two mine service fuses, which have been w@ur con-
tinuity of eirg e cut with 9-inch leads, ygréS™¥ired for

- m iece Of loading
wire is ent ab g » telegraph
joints. It of dry gun-
cotton.

o ench sepu-

vo fuses are inserted Ly
®ame hole and the luai&i:‘e drawn up

the lower tube.
A rubber packing and a brass gland are placed um

me length above the calfe #&8Yhe fuse leads.

Th primer cakes are thregdtc the wire; two
above ts, and one below. Thifa gement will leave
the # the third cake. The ca held in one hand
wifh Wise leads upright, and can slipped over the
calkes g careful to thread t leads and loading
wire through the opening.

The serew threads of the an cap are covered with
ruberine and it is screwed firnagge intG place onto the fuse can.
The stuffing box of the ca i Mbled.

The plug proper is hel Lollt in a vise. The fuse can,

the threads of the cap ha een coated with ruberine, is
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screwed home and secured by its set screw. The loading
wire must be pulled through the opening in the plug proper
with extreme care. It must not be injured in placing the
fuse can in position and in serewing it home. The trans-
former leads are cut about 6 inches long, and the ends hared
for 1 inch. The brass collar is screwed on the transformer;

a little ruberine on the screw threads facilitates the ofic
tion. The connecting collar is slipped over the fuse Ye
and loading wire and allowed to rest on the fuse ca
transformer is supported by allowing two of the t-
ing bolts to slip into the holes in the collar; telegrgphgjoints
or brass jointers may be used between the seconads
and the fuses and between the primary lead an3%he Tading
wire. The joints are wound with rubber tap @ being
taken that there are no sharp ends to cut (.hrﬁ tape.
The transformer is raised vertically aboy® th®wfuse can
until the lead wires are extended. Tt is Iowc&m:d at the
same time the leads are coiled in the base of the transformer.

As the transformer and collar approac ¥ position on
the connegting bolts, the connecting colla ewed on the

' e threads of the tra r having been
@ berine. The connectinmlglg will take care
cmifider of the leads and jommtg he set serew in
Bagjng collar is serewed hhe brass collar is

e connecting bolts anﬁ* d in position hy the

The 1ips of the fuse can and ¢ ing collar are covered

: ape over the lips on the con-
ting collar and the fusg ca™and makes a tight but flexible
joint. The stuffing bo e plug proper is prepared as
under (a). IS

Great, care must N not to injure the insulation of
the loading wire in {f ing up the follower in the stuffing
box of the fuse can he plug proper.
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(¢) Trotol fuse ean—Starting with the compound plug
dismantled.

Two mine service fuses. which have been tested for con-
tinuity of cirenit, are cut with 12-inch leads, the wires bared
for 1 inch and connected in multiple. A piece of loading
wire is cut about 3 feet long and the ends bared for telegraph
joints, The loading wire is threaded through the fuse can
and cap. The threads of the fuse can are covered with @
ruberine. The can is screwed into the cap. The threads K
the connecting collar are coated with ruberine and the colls
is screwed down entirely. The loading wire should projéc
about 4 inches above the connecting collar. The stuflin %
of the cap is prepared. The plug proper is held upgigiNgy
a vise. The fuse-can cap, its threads having been
with ruberine, is screwed firmly into the plug pr
means of a spanner wrench. The loading wire e
pulled through the opening in the plug proper wi%eme
care. 1t must not be injured in placing the fuse in
position and serewing it home.

The fuses are inserted in the fuse can, whic with
trotol to the tgpmgf the connecting collar. The sformer

leads are cuf y long and the ends b r 1 inch.
The threads ofbrass collar are covered Wwith ruberine.
It is screw 1e transformer. The la raised verti-
cally above £ e can and lowered op t weeting bolts.

Teleg ts are made between econdary leads
and thy d the primary lead e loading wire.
The jgint@argwonnd with rubber tape, eing taken that
no sH s cut: through the tap leads and joints

The connecting
threads having been with ruberine, is
SCT8 yon the transformer a e brass collar. The
bolt-seciring nuts and cotter pigg are placed in position.
‘The stuffing box in the plug prgger isassembled as under (a).
bled plug in the vertical
and the horizontnl'positiN termined by testing with
a voltmeter, .
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In service. after the loaded plug tests out satisfactorily, all
set, screws are set up.

When compound plugs are prepared for drill or for in-
struetion purposes the use of ruberine or other waterproofing
material on the screw threads is omitted ; care must be taken
that the transformer leads are not needlessly shortened.

Loading a mine.—The mine case is carried from the st
room to the loading room and placed on a loading skic
other receptacle with the loading hole up. The plug -
moved and the screw threads are thoroughly cleane |
explosive detail brings in a box of explosive from thewey
sive house and inserts a loading funnel into the loac

sive. For the larger cases, the charge should axi-
mum that the conditions warrant; it is specififtl Sent as
200 pounds, though larger charges are desirgle TWenough
explosive can be obtained and the excess buoyan: the case
will warrant the use of more than 200 pounds. The car-
tridges of dynamite, the trotol, or the block guncotton are
inserted by hand and so placed in the mifgfcgfe that there

will be a pom for inserting the co d plug. Only
one box g sive for each mine bei@‘ed is brought
room at one time. ! 1€ proper amount

has been placed in t.h case the screw

thoroughly cleaned wifl B brushes and then
i prevent access of
w threads similarly
i#screwed home with the wrench, a lead washer
ed between the plug @nd mine case. A bar put
h holes in the sides 1®skids and through the
vering ring will preve
turning while the

home,

In order to insure se e compound plug tight, it is
advisable to tap the epd e lever of the socket wrench a
few times with a la N or a large wooden bar. The
mine cap is boltéd hw mine put in a tank for test.

If time admits, it m main in the water 24 hours, It
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should show practically the same resistance as the compound
plug. If this test be made, the loading wire must be long
enough for this purpose.
Upon completion of this test the mine is taken from the
tank, the loading wire pushed inside the cap to avoid injury
in handling, and the loaded mine taken to the planting wharf.
The precautions to be observed in handling explosives and m

loading mines ave given in Appendix 1,

S
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CHAPTER 1V.

LOCATING DISTRIBUTION BOX, LAYING MULTIP
CABLE, AND MARKING O0UT MINE FIELD.

(Nott.—The operations in Chapters IV and V are du
what Is thought to be the logleal order, but clrecumstances ylLer
their sequence, and, in fact, several of the steps may, be Qarrigin on

simnltaneously.)

For the work on the water there will be neide % boats,
viz, & mine planter or suitably fitted-up heav a small
tug or heavy launch called the distribut-iou@oat, and
three launches or yawls. The capacity of the plaffer is such
that a group of 19 mines can be handled ajsgne time,

The instructions to be observed by the@r of 2 mine
planter i grking ont a mine field and 1 anting mines
in Appendix No. 6.

e Jocation for distribution TOmM an exami-
¢ chart, or of the appro@heme for mining,

of the lines and ggou mines are deter-
istribution box is to be d about 850 feet in

center of each group gmes.  The locations for
tbution boxes are marke e plotting board and
agimuths from each of t of the horizontal base
* azimuth and range fr e vertical base station are

nined.
king location of distrib ox.—An anchor with buoy

attidched is placed upon t! eck of a small tug and carried
out to one of the selecteddpots.” By a system of signals the
boat is directed to theMocat®n determined and there the
anchor is thrown ofeuhon The locations for the other
distribution boxes af % in a like manner.

Laying multiple ca he cable reel is placed upon the
forward deck of the Pwfter and raised on the jacks. The
42
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planter then proceeds as near the mining casemate as the
depth of water permits, and one end of the cable is passed
ashore, either by a launch, by yawls, or by any other suitable
method. In case the planter can not approach nearer the
shore than 100 yards it will be necessary to coil more than
enough cable to reach the shore in a figure of eight in a
yawl, which is then towed toward the desired point on shore,
the men aboard the yawl paying out the cable as it proceeds.

This end is drawn in through the conduit or gallery to Lhe@
a

casemate or terminal hut. It may be secured by taking
telegraph hiteh around it with a chain and spiking the chai

When cable ends have already been laid they will be picld

to some heavy timbers or fastening it to some holdftm

up and joined to the multiple cable for the groups.
The shore end having been secured, the planter movéd
to the position of the distribution box, unreeling ﬁ]
as it goes. If the water be very deep, a friction br%-
be extemporized to prevent the reel from overrurmg.
(While the planter is laying the cable, the casergate party
tags and attaches the shore end as explained lﬂwm pre-
vent kinks as faumgs possible eable should be 1 th as
much tension af
If the cable
joined to it.
a small boat.
box with T

long enough, u secon must be

preferably done by p. e ends to
Byjunction is made, eitye:@n junction
pads and taped joints, oﬂmmg back the
5 feet from the ends, g taped joints,

protectifir with tape, and then re mmg the armor
and sei% ends with wire. Cal#- taken to join
the promg ductors of the two end

Ir antime the distribution »wat with a detach-
mert ¢ noncommissioned offic nd five men takes the

distributi®n box and moves out §
buoy. It picks up the buoy ar
line.

The planter continues la#i multiple cable until it
reaches the distribution-box &The multiple cable is then
cut and the end passed tnhﬁbution-box boat, usually

by a heaving line. The cab shed to the boat; a Turk’s-

spot marked by the
fast to the anchor
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head is worked upon the end and then secured in the distri-
bution box. As a precautionary measure for the recovery of
the distribution box, sheuld it‘be lost oyerboard during mine
planting, it is well to have the multiple cable buoyed about
100 yards in rear of the distribution box.

In case it may be desired not to use the distribution box at
once, the separate conductors of the multiple eable shou
tagged, tested, and insulated. The cable should be bum
and dropped overboard to be recovered subsequently.

Identifying, tagging, and testing the conductors of m
tiple cable—7'agging.—In the casemate the condug@rs
separated, carefully identified, tagged, and attacl w the

corresponding terminal of the terminal bar on thg opesfiting
board. The mine switch for No. 19 is opened e tele-
phone terminal attached to its stud so as toenseNg#19 for

communicating with the distribution-box hoa hg ends in
the distribution-box boat are separated, one ten&d‘of a boat
telephone is attached to No. 19, and the other earthed either
by attaching to the cable armor or to an e late hanging
overboard in the water. Communication WS established
with thefSp®gtor in the casemate. N 3, and 19 arve
picked y: the remaining ones @geﬁ in contra-
8 then notified that
This is done as

ting board are all
n the eable by closing

.3 up. The casemate gperatdr then directs the boat
earth in regular sucbﬁhe various conductors.

y is ready to check tie
e power switches on t

1s done most quickly by ing the conductor to the
& armor. The correspo automatic switeh on the
ating board should dro ny errors in tagging de-

tected by this test should by ted at once. This test also
checks the continuity of it of each conductor.
Insulation test.—The ntor then directs the boat party
to prepare the cable, n& sulation test. This is done by
separating the cond holding them in the air, and

drying them if nece
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When prepared, word is sent to the casemate operator, who
tests ns follows: He closes switch No. T up. This throws D.
C. power on the mil-ammeter plug of the operating board
and introduces in the cireuit the mil-ammeter and its protec-
tive lamp. The green lamp is then unserewed and the mil-
ammeter plug used on the D. C. jaw.

If there be no leak in the multiple cable, since the ends at
the distribution-box boat are held in the air, there will be no

appreciable reading of the mil-ammeter. @

If there be a leak, this fact will be revealed by a l'endiIK

on the mil-ammeter. To discover the particular conducto

or conductors on which this leak exists, each power mﬂtcl@

opened in succession and the mil-ammeter plug inserfg
the jaw of the power switeh.

No. 19 is now tested in the same way by first shiftin
telephones to No. 1, the boat end being held in the aif?
operator reports the result of the test.

Upon completion of these tests the power is turne
Post power should not be nsed for testing, becansggbbe nega-
tive side of the post power may be grounded. w

Marking ouf th
is not neeessar
room anchiors ¥
consists of 1
5 keg bnoys, a

ine field—In using automagic 1018 it
k the mine field; but i us™e mush-

ghnerally done. The ma required

urmg line with reel and v% 5 anchors,
ising ropes. S

r is dropped about 35N in front of
the distriputio®box buoy. This marks fhegMusition of mine
No. 10 gnhd #f the center of the group.
This sigfr buoy is picked up by ch which makes
fast o tnchor rope. The pla ow passes to the
gend of a measuring 1i ach has marks at
280, Mgy 350, 580, and 600 feet. arks may be made
by painting 3 feet of the measymsi e some distinetive
color at the designated pointgay The planter moves out
slowly along the line to be occygied By the mines, unreeling
the measuring line as it goed! ps buoys at the 300 and
600 foot marks. It then re® d does the same for the
other side of the line. The @ buoys mark the line to be
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occupied by the mines, indicate the positions of mines Nos.
4, 7, 10, 13, and 16, and in addition cut up the distance into
300-foot lengths, which enable the planter to plant mines at
a close approximation to 100 feet apart.

Taking soundings on line of mines.—When aufomatic an-
chors are used, such information as may be required about
depth of water may usually be obtained from charts.
may not be sufficiently accurate for planting with ordina¥;
anchors. In the latter case soundings must be taken a
spots where the mines are to be planted.

These soundings are made from the launches
launches take a measuring line marked at every 1 @ t.
stretch it between the planted buoys, and take th&eguia¥ios
at every 100-foot point. The soundings are rec
blank book showing the number of the corresp !
and state of the tide. It may be found more sugi ory to
hold one end of the measuring line at the bu d circle
across the line of mines with the launch, getting the sound-
ing at the point of crossing.

Preparing mooring ropes.—The mooring

with squay® en®g, and the ends passed mgh the holes in
the moor @ ots. The strands and mires are nntwisted

and sprgad or a length equal to thgsdgn ¥ of the socket
hole. e is pulled baeck until ti @ are about flush
with the tomends of the hole; a pied gf ™line is tied about
the elow the socket. If n o hold the socket,
a pfecgof Durlap may be wmppedz%?d below the socket,
a old allowed *®to fall over theghan®. Generally, means
can nd to set the socket ngtight%vhile pouring full of

The alloy consists of 9 of lead and 1 part of
y melted together. @ting pot heated by a

jer’s furnace, or prefernbNaafIlhotal lamp, is used for

this purpose. Great care taken to see that there is
no oil or water on the sock ooring rope before pouring
the alloy. .

The length of the 1 pe for buoyant mines No. 32

equals the depth at lo ess 15 feet. This allows 5 feet
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for the length of the mine, anchor, and shackles, and 10 feet
for submergence. When thimbles and clips are used the
mooring rope is cut 3 feet longer and is bent back a foot and
u half at each end for the thimbles and clips.

For the larger mine cases, an additional allowance must
be made for the length of the cylindrieal part of the case.

Each mooring rope is carefully tagged at each end Wiﬂm
the number of the corresponding mine, N

S
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S
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CHAPTER V.
ASSEMBLING AND PLANTING MINES.

Nore—The Instroctlong lo be observed by the muaster of a mine
planter in marking onl a mine field and in planting mines are to be
found In Appendix No. 6.

The planter detail—This consists of the chief planter and
3 noncommissioned officers and 16 privates, distributed i
three details, as follows: One noncommissioned officer a@'
six privates on each side of the planter and one noncomngis-
sioned officer and four privates aft.

Tools and supplies—The tools and supplies to beh

aboard for the work described are:
On the planter, On distribution-box boat. In each
Aleohol. Aléohol. Anchor @oat.

Anchors, Anchors, boat (2). Anchor ln

Axe, Axe, Boat hool

Boat hooks, Boat hook, Heaving ANe.

Buoy, key. Boat telephone with commee- | Life buoy:

Buoys, mine, tors and earth mm Life presery 1 for eatch
Cable cutter Breaker of drinking water. man,

Cables, multiple,
Cables, single eanductor.
Cabletags. -

Clips, ca
Colter pins.
Crunk

Spring Miance.
Stamping ontfit,
Tools and materials necessa

to make Turk's-heads an

Wire, soft-drawn copper. ;s \
Wreneh, socket, for automatic
anchor,

48
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Preparing mine cables—A reel of single-conductor cable
is taken from the tank and placed on a cable-reel frame, A
piece 20 feet long is cut off the end to eliminate the part
which was above wuter during storage. The cable for the
mines is now unreeled, cut to the following lengths plus twice
the approzimate depth of the water, and each end cavefully
tagoed with the number of the corresponding mine.
Turk’s-head is made on each end.

© Feet, k

Nofe s 1.425 | No. 11 o5

N e ey el e s | Noe 32 e (§3
e e N A e @
Noo4._ . 85 |mNo.aa_ N 5
e 5 [N e 795
Ty reE S e e s S I N [ e e e S95
NOw T 525 | No. 3T LA A0

B R O 450 |ENO I8 — 1,225
e e 425 | No. 19_-_-_---_---_&._ 1,425
The mine cables are coiled in figure 8's. T er to secure
uniformity in the size of the coils, they muwailed on a
¢ at the post). This raclmig Thade of one
Bby G-inch scantling, cra@right angles
3 i gths (4 by 6 inch) pla 5 feet apart.
Four 14 oles are bored through pf the timbers
about 2 feelfrom each of the crossimgs.® a 2-foot length
of gu inserted in each hole. % pipes make the
on, with the coils are made.
st be coiled for plangpo se that both ends are
be passed to the distribAitio®box boat, the other to
jed forward on the planter attached to the mine.
hecomplished by starting tBegoil about 135 feet from
fe-cap end, the approxim gth required to run for-
ward when nsing a mine pla he cable is coiled on the
form, spreading out the I t the center to reduce the
height at that point, until entire length is coiled. The
outer loops and the ceutd he figure 8 coil are lashed,

leaving the ends sufficie ng to lash the part of the cable
11003 °*—12—5

.
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remuining uncoiled. The mine-cap end of the eable is then
coiled on top of the coil and lashed with the ends of the rope.
* Single-conductor cables when coiled should be tested for
continuity of circuit and grounds before being placed aboard
the planter.

For continuity of circuit the two ends of the cable are con-
nected to a battery and voltmeter in series. If the cable has
no brealk, the reading of the voltmeter should show approxj-
mately the same deflection as when the battery cireuit
voltmeter alone are in circuit. K

To test for a ground the cable is submerged in a
tank, leaving both ends out. It is advisable, when -
cable, to extend a lead from one of the operating b
the mining casemate to the cable tank. Oneend o able
to be tested is connected to this lead and the fes us
preseribed for “ insulation test™ on page 44 'ﬁaxdﬁon
of a multiple-conductor cable can be quickly dc% by
this arrangement. If the above method is not pratgable, a
dry-cell battery with a mil-ammeter and protective lamp may
be installed at the cable tank; or, in place of d-ammeter
and lamp, a_galtmeter placed in series with ttery and

cable may el the resistance being obt by the volt-
(Qhe side of the battery sMagld be grounded

able armor or by usin wth plate. In

ble which tests under i@hm should not
ctice, cable under l(fﬂx;na should not be
eherey for testing,

dgl Care should be
: leads free from

@ s are raised and lowered jmgo The tank by means of a
al pke, which consists of @foot length of 4 by 6
antling, with three h the lower side and a
ring on the npper side at the e for hoisting, The lower
hooks, which are secured to (T ntling by a bolt and ring,
hook into the lashing er able. Washers are placed
under the bolt heads t t their slipping through the
holes.
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Swinging or traveling cranes with triplex blocks are used
for lowering and raising cable nnd yoke. ‘

The ecoils of single-conductor cable are carried aboard the
planter, to the aft deck, by the cable detail, or they may be
lowered onto the deck by means of the cable yoke and a der-
vick on the wharf, The cable for mine No. 1 is placed on
the starboard side of the aft deck and its mine-cap end i
carried forward on the cable racks close to the mines. Thm
other cables, Nos. 2 to 9. inclusive, are placed in Succe%
on the starboard side in the same manner. The cnbles,%

19 to 10 are placed in succession on the port side, with Ng

at the bottom. The coils on each side are placed on

each other. The cable should be removed from R
when its corresponding mine is being prepared for .

At the same time the other apparatus and applj re
carried aboard and placed forward, the proper M on
each side. The anchors are placed as conven&m the
forward davits as possible.

)

Finally, the loaded mines are put aboard. contain
dynamite they should be protected from the rays of
the sun by 1

gvered with o paulin,
Preparingfmines for planting.—The data@ch side of
es & mine on'its own gige ¥The loading
ine is eut to the proper | a water-tight
joint is mad®gyith the single conduct®roi W corresponding
urk’s-head is clampe, %1&1:@, care being
Yno part of the leading-ugfPe is caught under

the . #lie cable is lashed witheg rAWn copper wire
or secl y clips to the bails juﬁ@ﬂw ring.

1 per mooring rope is now Smpckled at one end to
e, and is lashed to the
re at every 5 feet. If
gring rope is shackled to

, at the other end to t q 1
gble with soft-drawn coppe
antomatic anchors be used, the
the mine after the anchor an are swung outboard ; the
lashing of the cable to tlie Magging rope is omitted.

A rope for raising th iscut to the length of 80 feet
plus the depth of water. end is attached to the anchor
by an anchor knot or bo he other to the mine cable by
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two half hitches and a seizing of soft-drawn copper wire,
It should not be seenred at other points.

The mine buoys have attached fo them 60 feet of §-inch
rope, which is marked at every 5 feet. The free end is
slipped through the manenvering ring of the mine and tied
to the buoy.

When planting mines for practice, marline may be usec
to seize the raising rope to the cable and fo lash the cable fo
the bail and mooring rope.

A mousing must be put around the upper hook o
differential block to prevent the block from jumping
hook when the mine or anchor is tripped. The t W o
liook of the differential block on the forward davit is n@
to the anchor and it is hoisted and swung outboa ;
the rail. The mine is similarly slung from the aftd @ by
its maneuvering ring or by a rope sling thmuﬁ‘l :

Both mine and anchor are lowered as close to fhe whter as
conditions will permit. A heaving line is bent ontesthe free

end of the mine cable, generally by means oi a clove hitch

and two half hitches.

The aft dgiadl now removes or cuts the rop ings of the

coil of the ponding mine cable. A (e sees that the
cable and ¥ rope are held on the ¥agwvale ready for
plantin should not be allowe 1l in the water.
A man s ear the mine davit.relf@;hruw the mine
buoy he planter when the miflegs tripped. (Tig. 13
show ine and anchor slung Mrgglinting and fig. 14
sh lative position of the \‘% parts in the water.
It gures the cable should own as lashed fo the

ope.)

eWlistribution-box boat sho ede the planter to the

geld. The djsmﬁbution-@ny, to whieh the anchor
i ‘bight of which the rais-

ing rope is secured, is taken@boiRl at the bow, if the tide is

coming in toward the box, fndke anchor rope is made fast.

isedl by its raising rope and

The distribution box i th
secured in the stern. is thus anchored fore and aft,
f

perpendicular to the mines, with its bow pointed
toward the position o nter mine of the group. If the
tide is running out from the box, the buoy should be taken
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in at the stern, the boat being held in position by the raising
rope of the distribution box and then by the multiple cable.
The anchor rope is finally made fast in the bow. During the
planting of mines a man should always stand ready (o
slacken away on the anchor rope if necessary.

If the buoy for the distribution box is not in place, the
cable must be underrun, either from shore or from a bu
planted for this purpose. This is done preferably with§u
yawl. The cable is raised, taken nboard, and placed owgl a
roller or rowlock in the stern. The cable is then pn 1
over the stern and lowered over a roller or rowlock i
bow. If the planter is to underrun cable, a cathea t
in place and a snatch block is lowered by a raggin
secured to a hoisting windlass. The cable is pla the
snatch block and the planter moves forward slgwi hen
it is desired to transfer the cable to a small boa wnatch
block is lowered into the boat and the eable ren& :

After the distribution-box boat has secured theé¥box in
position, the lid is removed and the cable igsbgsted as pre-
seribed on page 44. A signal is then ruisz@mlicate to

the distribution-box boatgd dy for the

he p@nes.—1f there be o stron®gjde, the mines
hat the planter,
heainst the tide.
the distribution-
asses slowly by, a
is thrown by a man for of the beam to the

ighi-box boat, whose partf diately hauls in the
¢, bends on another hé¥wge line, and lashes the
the boat. It is desira wave a second heaving
dy in case the first one If the water be rough
the cable end is passed to the v 4 launch.
The planter moves forwagdyto the position to be occupied
by mine No. 10. If automagic afichors are used, the distance
weight is lowered at tﬂeﬁ nd “ Lower weight,” given

after the cable is securcimin the distribution-box boat. As
the planter approache 3" position the command “ Get

rard the line of mineg,
moves out and passes ¢
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ready " is given. As the forward davit comes abreast of the
position of No. 10 mine, the officer in charge of the planting
commands “ Let go™; the tripping hook of the mine is re-
leased first and that of the anchor immediately thereafter.
The mine buoy, cable, and raising rope arve then thrown
overboard.

(Caution.—The men opernting the tripping hooks m
be very careful that they stand back of all cable and rope,
that they may not be caught. All others must stand el

The planter turns so that the stern will be thrown
from the planted mine. When the stern is clear of thg
buoy “All clear™ is signaled from the stern.

The planter then executes a sweeping circle to™®
passes to the rear, and comes up with the distri hox
boat to starboard. As it moves by, the free ®nd Sisfhine
cable No, 9 is passed to the boat and secured as The
planter moves ahead to a point 100 feet to the f mine
No. 10, and as it crosses the line, plants mine No. 9, swings
off to port, circles and comes np from the re, ith the dis-
tribution box to port, and so on alternate il all the

mines are ghant®

As soon % ine is dropped the detq that side of
the planterSwgptives another for plantig ere is ample
time to ig while the vessel is tur @ d planting the
other mine. .

Tw oats, one on each side ine, work as fol-
lowgf As so0n as a mine is droppe dfichboat on the corre-
spalidiffg gfde moves to it, picks ypethes®uoy, pulls the rope
taut the submergence of t}@, transmits the data

lanter, and holds up an flag in prolongation

oy rope. The observi he ends of the base line

ghservations on this mark d are thus able to plot

the position of the mine accuit This process is repeated
for each mine.

These boats also serveas®gides to the planter in dropping

are planted. With aut anchors the line may not be
marked otherwise than manner.

mines by holding on tQ‘ENuoys until the adjacent mines



APPENDIX NO. 8.
SUPPLY LIST.

APPARATUS,

Ammeters, portuble, 0-25 seale, 1 to each post.
Anchors, oy, 500 pounds, 6 to each group of 19 mines,
Anchors, mine; 1 to each buoyant mine.

Axle, eable-reel, 1 to each cable-reel frame,

Balances and weights, 1 set to each post,

Buttery, storage; 1 to each casemate.

Bourds, operating, 1 to each group of 10 mines.

Boxes, distribution, 1 to each group of 19 mines,

Boxes, distribution, 1 fo eacl group of T mines.

Boxes, Junction, lurge, 3 to each mile of multiple cuble,
Boxes, junetion, small, 1 to each mile of Bingle-cnnduct?r e
Buoy, distribution-box, 1 to eael distribution box.

L 4

S

NN

Buoy, marking, 5 to each group of 19 mines,
Fuoy, mine, 1 to each buoyant mine. @

Cable, submarineg
(able, submari
Cable, submari

Cases, gun cott s Jhquired.
Clireuit close ench mine transformer.
('lips, cable, 2 1 mine, P

Engine, I wustion, 1 to each casemn

Frame, , 3 to each post.
Fuse ¢ compound plug
Genergfor, ate, 1 to each casemate.

ording to project.
r, I C=A. (., 2 to eich )

onductor, according to project.
uctor, according to project
ductor, according to proj

Moty te,
I'ny pr, 1 to each casemate,
Pl ipment for emergency vess| @ h efich vessel

Inuting equipment consists o

1 axle, cable-reel. '

4 blocks, snateh,

4 blocks, friplex, 2-ton.

2 come-nlongs. L 4 \

2 davits, anchor.
2 davits, mine,

1 frame, cable-reel.
4 hooks, trip.

121
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Plugs, compound, 1 Lo ench mine ¢ase.

Tteels, cable, necording to eable on hand.

Ieel and frame, measuring, 1 to each mine field.

Shackles, anchor, 2 to ench anchor.

Shackles, mine, 2 to each mine.

Sister hooks, 1 palr to each anchor.

Sockets, mooring, 2 to each buoyant mine, for wire rope only.

Springs, automatic anchor, 6 extra for each group of 19 mines.

Switches, starting, 1 to each motor generator, I, C—-A. C.

Telephones, boat, 4 to each mine field.

Testing set, Insulation, 1 to each post having n ¢able tank: N
Each testing set consists of— N

1 box, resistance, 100,000 ohms. O

2 cases for instruments,

1 galvanometer, D'Arsonval, reflecting,
1 key, special insulation testing.
1 repair kit

1 shunt, Ayrton Universal. L 4
Transformer, casemate, 2 to each cnsemate, \
Transformer, mine, 1 to each mine. x
Voltmeter, portable, 0—3-volt scale, 1 to each storage hattery.
Voltmeter, portable, 0-150-volt seale, 2 to each pos
Weights, distance, for automatie anchor, 6 extra group of 19
mines,

UTENSILS.

for each post, unless otherwi dicated.)

j08ts (fo each casemate).
Kle, double.
kle, single.
O -
% es, paiut, flat.
y®hes, paint, oval,

12 brushes, sash.

12 brushes, scrateh.

6 buckets, galvanized iron.

1 chest, carpenter's tool ‘y

The ehest contalns e% g tools—

1 bits, set, of
1 bit, expansive,
1 brace, ratchet.
1 chisels, carpenter's, set of 6,
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1 chest, carpenter’s tool—Continned.
The chest contains the following tools—Continued.

1 hammey, claw.
1 knife, drawing.

1 level, carpenter's.

1 ollstone.

1 plane, jack.

1 plane, smooth,
1 rule, 2-foot.

1 saw, compass.
1 saw, hand.

1 saw, rip.

1 saw set.

i ¢hisels, cold.

4 coppers, soldering.

1 square, carpenter’s, l O

4 ¢lips, wire rope (for each buoyant mine), b
'S

3 crowbiars

i enps, drinking,

2 entters, eable.

1 dies, letters, set.

1 dies, numbers,; set.
1 drill, breast.

1 drfll polnts, se

dlr (to ench storage haLter}O

Sl 5.
f = Shoat.
20 ieters, bhattery (to

3 frons, calking,
4 irons, grappling.

NN

Z

ench smmttery).

120 kpives, submarine mine (fof en® ine company, to be lssued as

part of equipment).
3 ladles, |
i lamps, aleohol,
2 lamps, battery inspection
& Inmps, Khotal,
0 leads; sonnding,
11003°—12

10

L 4 \
h storage hattery).
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12 levers for socket wrenches,
12 Hfe buoys.

12 life-preservers,

2 mallets, large.

2 mallets, small,

12 marlinsplkes,

6 megaphones,

1 ollers and tray, set (to ench cusemate)

12 padlocks, brass, with chain. m
2 pitehers, ucid (to each stornge buattery).

2 plates, earth, N
70 pliers. side cutting, 5} inch (for ench mine company, to MN

us part of eguipment}).
00 pliers, slde eutting, S-ineh (for each mine eompuny, to l @ 1
as part of eqnipment).
3 pots, melting.
4 pnmps, boat (1o each mine fleld}.
2 seales, extension spring, readiug 200 pounds
1 seales, portable platform. \
G selssors, 8-inch. &
6 scoops, lnrge, for trotol ouly.
(0 scopps, smull, for trotol only,
12 sernpers, iron, with handle,

4 serew-drivers " @
(to each casemate). :Q

unized iron (to each buu e cztsc}

L . Mirge, Q
08, moukey S-inch,

3 es, monkey, 15-inch,

12 wrenches, S,

6 wrenches. socket.

fi wrenches, spaner,

2 wrenches, Stillson.

§ wrenclies, T, smalkL \

LE STORES.

Aleohol, wood, 5 ;..'nllmls to post.
Auntimony for socket alloy, 10 pounds (o each 19 mines,
Books, record of cable test, 1 to each post.
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Books, duily test, 2 to each post,

Books, note, 24 fo each post

Bruslies, carban, 4 extra for ench machine requiring them,

Brushes, wire, 4 extra for eachi machine requiring them,

Cells, dry, lirge. 25 to each post.

Cells, dry, small, 100 fo each post.

Cement, rubber, 8 pounds to each 19 mines.

Cleats, porcelaly, 1-wire, 50 fo each casemate, m
Ulents, porceluin, Z-wire, 50 to each casemate.

Collars, Turk's-head, large, 10 to ench mile of T-conductor cable.

Collars, Turk's-head, mediun, 10 to each mile of 19-conductor cabl

Collars, Turk’s-head, smail, 5 to ench mine.

Compoind, commutator, 1 stick fo each casemate,

Connectors, double, 25 Lo each casemate, O
Cords, telephone, 4 extra.

Crayons, marking, 12 to each storeliouse.

Cut-outs, porceliin, 2 fo each ensemate,

Dirler, ns required. L/ \
Electrolyte, specific gravity 1210, 4 carhoys to each casenffile,
Explosive, according to project.

Fuses, service, 4 to each mine,

Gusollne, for tarches, 10 gallons ta ench post,

Glands for componnd pluogs, 2 extra for each piug. @

Gine, 5 pounds taeench post.

Graphlte; as g
Hundles, as ed, asFequired for repalriug tool
Tusulators, each storehonse.

Juinters, 1 pound to each 10 mines.
3 : x, flat, 4 extra to «.m-lbhcr

box, split, 4 extra to each

potunds to each 100 poundsfof Wagte lead,
deseent, white, 110 volts, 1 1lepower, 12 10 eacl ghase-

% andescent, white, 50 \-o_]ts.@\le;ui\\'m-. 12 to each cise-

Famps, ineandescent, rod, SO volts, @5+ epower, 3 to each opevating
board,

Lamps, incandescent, green, 45 v
ing bonrd, L

Lamps;, Incandeseenl, green,
g board.

Lanips, neandeseent, green, -
iug bourd.

Lead, for socket alloy, 90 pounds for ench 18 mines.

S2-candlepower, 3 to exch operat-
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Lead, red, as required,

Lead, white, ns required.

Line, cod, 2,000 feet to efich post.

Line, measuring, 2,000 feet to each posi.

Line, sounding, 500 feet to each post.

Lye, as required.

Marline, 1 pound to each mine,

Nalls, assorted slzes, 25 pounds to each post.

Needles, cleaning, for Khotal lnmps, 6 to efel post.

Nipples. soft rubber, 1 to each hard-rubber fuze can, N
Oakum, 50 pounds to eich post.

Oll, eylinder, § gallons to each casemante. N
Oll, dynamo, 1 gallon to ench casemate.

O, Iubricating, 1 gallon to ench storehionuse. O
011, linseed, as requirved, 3 gnllons to 100 powmds of lead,

011, slushing, 5 gallons to each post,

Oll, tar, as requlred for marline-covered rojie, s

Oll, transformer, 1 gallon to each easemnfe transforuier. \
Packing, asbestos sheet, 2 pounds to encl caseninte

Packing, asbestos wick, 1 pound to ench ensemnle.

Packings, rubber, 100 to each 1) mines.

Paint, acid-resisting, 4s required.
I'aint, steel eolor, for casemaite ppparatus, as muh@
Paste, soldering und to each post.

Paraffin, 10 y each post.

Pencils, lea zew to each post.

to each post. QQ
N

1 to each mine charge. g
potinds to ench casetite,

rpiistance welght, 20 feet for each mdrie nnehor,
ng lines, 1,200 feet fo eac {
ngs, 1,200 feet to each po
irifne covered, according to pr
ng rope.

ping, 50 per cent more than T
re-mooring. according to p
Ay, 24 to each post.

LItuberine, § gallons to each post,
Sundpaper, 48 sheets to each poy
Sapollo, 10 eakes to each post.
Screws, hrass, assorted sizes®
Serews, iron, assorted sizes
Serews, set, for compoul |
Serews, set, for mine trans
former,

chien reguired.
‘hen requived.
xtrd set for ench compoinnd plug.
. 1 extra set for each mine trans-
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shellace for inswlartion purposes, & pounds o each post.

Soup, 25 cakes to encli post.

Sockets, lamp, 12 (o each casetunle,

Solder, wire, 5 pounds to each post.

Staples, large, 20 pounds to each post,

Staples, small, 1 pound Lo each post. )
Suspensions, galvanometer, lowet, 3 to each insulation testing set.

Suspensgions, galvanometer, upper, 6 to each lnsulatlon testing set.
Tags, brass, 50 per group of 19 mines

Tags, lead, 50 per group of 19 mines
Thgs, Unen, 50 per gronp of 10 mines,
Tape, protective, & pournds to ench 19 mines.

Tape, cubber, 5 pounds to each 19 mines. O
Tinfoil, 1 pound ro each 19 mines.
Towelling, 10 yards to encli post.
Tubes, poreelain, 12 to each posi.
Turpentine, as required: rS
Twine, 3 pounds to ewch 19 mines, \
Varnlsh, asphaltum, ns required, &
Yarnish, spar, as requived.
Wasliers, brass, 100 to each 19 mlnes.
Washers, lead, 1 exira set for cach compound plug.
Waste, eotton, 50 pounds to enclt post. @

and brown

Wire, casennilg a, 100 feet each of black, blug

% hoof 3, 12, and 25 ampere dcly i semn e

¥a 100 feet Lo encli casemat

N

to each cas
Wire, fuse, 1
Wire, Tamy
Wire. load

Wire, soft pper. &

psgand thimbles, senles, ext®¥Sigh spring, marline-

, and parts for automgl whors ave required
Hosts supplied with auton®eganchors,

ading seoops are requ nly at posts supplied
W ol.

(¢) In the euse of articles
it is not contemplated that

larger quantities than requi
a

supplied “as rvequired
y shall be kept on hand in
immediate needs.
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