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PACKET 2

INTRODUCTION TO MAGNETIC SILENCING

SECTION 1
A OBJECTI VES: Unl ess otherw se specified, the follow ng objectives
will be acconplished with the conditions and standards as described in
Packet 1.
1. Understand the history of nmine warfare.
2. List the types of mnes, principles of operation, and
def ensi ve nmeasures.
3. Li st the types of magnet i sm their properties and
characteristics.
4. Define the terms used in magnetic silencing, and units of
magneti c neasurenent.
5. Understand the earth's nagnetic field and its effect.
B. REFERENCES

- NAVSEA S9086- KCG- STM 000/ CH 300 RI, Technical Manual Electrica
Plant, Section 2, Safety (Reference No. 1)

- NAVSEA 0901- LP-400- 0000/ CH 400, Techni cal Manual El ectronics,
Section 2, Safety (Reference No. 2)

- NAVSEA 0967- 0100, ElI MB General Handbook (Reference No. 3)

- NAVSEA S5475- AF-GTP-010/INT H ST WMsIL, Introduction and
Hi story of Magnetic Silencing (Reference No. 4)



PACKET 2

SECTION 1

PREREQUI SI TES

1. Conpl eti on of Packet 1.

OVERVI EW

NOTE: Review the SAFETY NOTES contained in References 1, 2, and 3.

1. Thi s packet provides a brief history of mne warfare, the
m ne's inpact on shipping, and nethods devel oped to counter
the effect of mnes. The fundanental s of magnetism t he
keystone to magnetic silencing, will be described.

2. Informati on Sheet No. 2-1 describes the devel opment of mine
warfare, its effect on shipping, and the ways and neans
devel oped to counter its effect.

3. Information Sheet No. 2-2 explains the fundanmentals of
magneti sm includi ng permanent, induced, and el ectromagneti sm
The earth's magnetic field and its magnetic influence are
di scussed. Units of measurenment used in magnetic silencing
are given and defi ned.

4. For this packet you wll need only references and the

mat eri al s cont ai ned herein.
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| nt roducti on

Recent naval history has proven that mines can be an extrenely
effective weapon. Initially, mnes were devel oped to sink or danage eneny
ships. They were planted in sea |l anes to stop or hinder ship novenents.
To cause destructive danage to a ship, a mne nust explode at or near a
ship's hull. In Wrld War 11, nines were highly successful in disrupting
shi pping. Over 600 Japanese ships were sunk by mnes during "Operation
Starvation" alone. Mnes, both Allied and eneny, sank nore ships than any
ot her weapon during World War 11. In future conflicts, nines can be
expected to play a promnent role. Additional information regardi ng nines
and mne warfare is available in paragraphs 1-2, 1-3, and Appendices A-1
and A-2 of reference 4.

Types of M nes

1. Contact Mnes. The first mne to be used extensively was the
contact mine. This mne was designed to be noored bel ow t he
wat er surface in shipping | anes where it would be in the path
of eneny ships. Horns or appendages fromthe m ne served as
firing mechani sms. When struck by a ship, the effect on the
horns caused the mne to detonate and sink or damage the ship.
Contact mnes were effectively used in Wrld War |. Diagram1l
shows a typical contact mne

A technique of using cutting wires towed by ships was
devel oped to sweep the nmines fromtheir nmoorings. Once the
m nes were cut fromtheir nmoorings they floated to the surface
where they coul d be destroyed by gunfire. |In this manner safe
channel s through m nefields coul d be nade.

2. I nfluence M nes. The next step in mne warfare was the
devel opnent of the influence mne. I nfluence mnes were
designed to rest on the bottom and be exploded by the
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environnental disturbances which surround ships. Mboring
cables are not used and direct contact with a ship is not
required to detonate an influence m ne. The cutting wire
technique used to sweep contact mines is useless against
i nfl uence nines.

The first and nost inportant influence nmine was the
magneti c m ne which was designed to sense the magnetic fields
that surround all ships with steel hulls or equipnent.
Anot her type of influence nmne is the acoustic mne, which
senses sounds in the water caused by ship's noises. This type
of mne can be swept or detonated by underwater acoustic
devi ces that generate sounds to simulate those of passing
ships. Another type of influence mne is the pressure mne,
whi ch reacts to changes in hydrostatic pressure caused by a
shi p's passage through the water. The conbining of various
i nfluences in nmine sensing devices has led to increased
difficulty of minesweeping operations. The term "magnetic
silencing" is used to describe nmethods used to reduce the
magnetic fields of all ships that mght be exposed to nagnetic
m nes.

Magnetic mne warfare began in Septenber, 1939, with the
out break of World War Il in Europe. At that tinme, Gernany
began | aying magnetic influence mnes in shipping | anes off
the east coast of England. This new weapon rendered all
counterm ne and sweepi ng techni ques devel oped during World War
| obsolete. This weapon was so effective that within three
nont hs, 44 ships lay at the bottom of the English Channel.
Continued use of magnetic mnes by Gernmany soon becane a
problemfor the U S. Navy, but England' s proximty to Germany,
and the earlier hostilities between the two countries, forced
England to take the first steps in counteracting this
extraordinarily effective weapon. The worst feature of the
new weapon was that the usual sweeping procedure, cutting the
m nes | oose fromtheir cabl es and destroying them by gunfire,
was usel ess. oviously, this procedure could not be used with
m nes placed on the sea bottom sonme entirely new nethod of

4
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sweepi ng and of protecting ships had to be devised. Virtually
not hi ng was known about the new mine or its firing circuit.
Exam nati on of an actual mne was needed. During the first

weeks of World War |1, the new magnetic mnes were laid by
submari nes. But laying mnes by subnmarines was a slow and
restricted process because of inherent limtations in the

number of nines <carried and the lack of subnerged
maneuverability in shallow and narrow waters. By Novemnber
1939, the mines were being laid at night by lowflying
aircraft. Wiile the use of planes increased the power of the
enemy attack, it also speeded the devel opment of
countermeasures by aiding the British search for a mne to use
for analysis. Mnes were seen dropping by parachutes and one
was spotted at a point uncovered at low tide. On Novenmber 23,
1939, the British brought the uncovered magnetic bottom m ne
ashore and rendered it safe for study in detail. Examination
di scl osed a nagnetic firing nechani smconsisting of a ginbal ed
di p needl e bal anced horizontally by a spring mechanism The
spring mechani smwas designed to adjust itself automatically
to the proper tension for any field in which it was |aid.

As a ship passes over a nagnetic influence mne, the dip
needl e is deflected by the increased vertical conmponent of the
ship's magnetic field. Should the magnetic field strength of
the ship be strong enough, the nine's firing circuit could be
cl osed. There was nothing fundanentally new in the device;
its success was due rather to clever designing and first-rate
engi neeri ng. Di agram 2 shows the basic principle of a dip
needle firing circuit.

Count er measur es

Passi ve Counterneasures. Once the firing circuitry of the
magneti c mne was understood, neasures to counteract it, as
wel |l as techniques to sweep it fromthe shipping | anes, were
rapidly devel oped. A method to reduce the nagnetic field
strength of ships was developed and referred to as
"degaussing," a word derived fromthe magnetic unit "gauss."

5
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Degaussing techniques wll be discussed in detail in
subsequent chapters of this course. Briefly, degaussing
t echni ques produce nagnetic fields that counteract the ship's
field through the use of loops or coils and dc currents
reducing its "mmgnetic signature." Di agram 3 shows the
relative effect of degaussing. Degaussing proved successful
and by the summrer of 1940 nore than 2,000 nerchant ships had
been fitted with degaussing coils.

From this beginning, a science called "magnetic
sil enci ng" was devel oped. This science deals with the nethods
and techni ques of reducing a ship's nagnetic field so that the
possibility of detection by magnetic m nes and ot her nagnetic
i nfl uence detection devices is mnimzed.

Active Countermeasures. New techniques of m nesweeping had to
be developed to sweep the shipping lanes free of nagnetic
mnes. Specially constructed ships with nonferrous hulls and
low levels of magnetic field strength were introduced.
Degaussing coils were used to further reduce ship nagnetic
fields. VWen properly equipped and operated, these new
m nesweepers could safely pass directly over nagnetic nines
wi t hout activating the firing mechanism Special sweep gear
designed to safely detonate the nmines far behind the
m nesweeper was towed over the minefields. The sweep gear or

“tail" consists of a special, two sectional electrical cable
about 480 neters |ong. In use, this cable streans astern
whil e the m nesweeper is underway. |In order not to endanger

the m nesweeper with any part of the nmagnetic m nesweeping
field, the sweep gear cable is made up of two sections. The
first section is quadded and does not produce a magnetic
field; the second is single cable and produces the sweeping
field. Diagram4 shows el ectromagneti c m nesweepi ng.

a. Quadded Secti on. The quadded section (called "short
leg") is designed to float and consists of four
insul ated electrical conductors, two for each polarity,
extendi ng aft about 205 neters from the stern. A
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particul ar arrangenment of the four conductors called
"quaddi ng" prevents this section from producing a
magnetic field. The conductors are bound tightly
together, with the plus and minus conductors placed in
an X arrangenent. As a result, the opposing nagnetic
fields from large dc currents in the conductors are
neutralized. Having this section of cable between the
stern and the second section provides a zone of
protection agai nst nmines exploding too close astern.

Single Cable Section. The single cable section (called
“long leg") provides the sweeping field. This single
electrical cable contains materials for buoyancy,
extends about 275 meters, and connects to the end of the
quadded tail. Current in this section creates the
magnetic field required for sweeping (detonating)
magnetic mnes. Various arrangenments consisting of
submerged el ectrodes (open |loop) or a closed |oop are
used for the return current.

Magneti c M nesweepi ng Generator. An onboard generator
supplies the necessary electrical current. The
generator is pulsed (positive, zero, negative, zero
etc.) during m nesweeping.

Pul sing. The primary purpose of applying sweep current
in pulses is to maxim ze the effectiveness of sweeping
m nes. This effectiveness is a result of three basic
factors: the higher intensity of magnetic sweep fields
from high current pulses, the pulsing of alternating
plus and minus field polarities, and the repetition of
magnetic sweep fields. Hi gher intensity fields extend
the effective range of the sweep field. The alternating
polarities extend the sweeping to include mnes that may
be sensitive only to one or both polarities. Repetition
of sweep fields is particularly effective in sweeping
mnes with counters in the firing nechanism Counters
are used to increase the difficulty in sweeping and give

7
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a false sense of security if shipping and/or
m nesweepi ng experience a period when no detonations
occur. Pulsing generally operates a counter once for
each pulse wuntil a preset condition results in
det onation. Repeated pul ses expedite the ninesweeping
operation.

Magneti ¢ Measur ement

Magnetic mnes create the necessity for continuously nonitoring the
magnetic status of all the ships and mi nesweepers affected by the magnetic
silencing program The effectiveness of equipnment installed aboard
shi psand minesweepers to reduce their magnetic environment nust be
neasured periodically and corrected when necessary. Navy authorities have
establ i shed nagnetic criteria which the ships and ni nesweepers nust neet.
Shi ps and m nesweepers are tested at degaussing ranges for conpliance with
magnetic field criteria, and calibrations are conducted when the criteria
are exceeded. Service at the ranges is provided by personnel specialized
i n anal yzi ng rangi ng data.
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SECTION 11

ASS| GNVENT 1: Basic Information

DI RECTI ONS:  Choose the word(s) which best conpletes each sentence bel ow.
Print those words in the space provided. Wen you finish, your supervisor
will correct this assignnent.

1-1. Alied and eneny sank nore

1-2.

1-3.

1-4.

1-5.

1-6.

1-7.

1-8.

1-9.

shi ps than any ot her weapon during World War |1

Cont act m nes nust nake

to detonate.

Contact mnes are swept using

were first used during

World War 11.

I nfl uence mnes are detonated by the

whi ch surround shi ps.

A pressure mne senses changes in

Acoustic m nes sense

in the water caused by

Acoustic mnes are swept by using

Magnetic m nes sense the

t hat surround shi ps.

The reduction of the strength of a ship's magnetic field is
known as

Early German nagnetic mines used a gi nbal ed

in their firing

mechani sms.
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A passive neasure agai nst magnetic mnes is

M nesweepers designed to sweep nmagnetic mines have
hul | s.

M nesweepers use special gear or a

streanmed astern to detonate magnetic m nes.

The first section of the sweep tail consists of electrica
conductors, is nonmagnetic, and is called the

The | ast section of the sweep tail is a

cable and creates the for

sweepi ng (detonating) nagnetic mnes.

Large dc «currents are applied to the sweep tail in

It is necessary to t he

magneti c status of all ships.

Navy authorities have established

whi ch ships and m nesweepers nust neet.

Shi ps and minesweepers are tested for conpliance with the
criteria at

14
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Magnetism

Magnetic fields are all around us. Early sailors and travelers
di scovered that certain materials tended to always point in the sane
direction. Fromthis know edge t hey devel oped the magnetic conpass--even
t hough, at first, they did not know why it worked. Today we know a great
deal nore about magnetism This know edge is essential if we are to
understand magnetic silencing. Chapter 2 of reference 4 provides
additional information on the fundanental s of nagnetism

1. Magnetic Field. The sinplest and nbst comon type of magnet
is the bar magnet. A bar magnet is a length of steel or iron
which will pick up nails, tacks, and other small magnetic
obj ect s. Surrounding this sinple magnet is an area of
i nfluence called a magnetic field.

2. Li nes of Force. |If a bar nmagnet is placed under a piece of
glass and iron filings are sprinkled over the glass, the iron
filings will tend to align themselves in a distinctive pattern
in relation to the magnet. This pattern corresponds to
invisible magnetic lines of force that surround the bar
magnet. The magnetic lines of force of the field are arranged
in loops. A conpass needle, if held close to the magnet, will
also align itself wth these Ilines. The relative
concentration of the apparent lines in any given area
represents the nmagnetic flux density of the magnetic field at
that point. See Diagram 1.

3. Magnetic Pol es. Those portions of the magnet toward which or
fromwhi ch the external |ines of force appear to converge or
diverge are called the magnetic poles. The bar magnet has one
at each end. Wth the magnet suspended so that it is free to
turn, one end will swing to the north. This end is the north-
seeking, or sinply the "north" pole. The other end is the
sout h- seeki ng or "south" pole.

4. Magnetic Field Polarity. For convenience, a direction nust be
assuned for the magnetic field. By convention, the plus

15
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direction of the external magnetic field of a bar magnet is
the direction fromthe north to the south pole. This is shown
by the arrows in Diagram 1. Thus, the direction of a |ine of
force (external to the magnet) froma north to a south pole is
positive or plus.

5. Flux Density. Flux density is an inportant characteristic of
a magnetic field. The denser the flux lines, the stronger the
field. Flux density refers to the nunber of lines of force
(webers) per square neter. The SI (System International

d Unites) unit for flux density is the Tesla, the nbst comon-
Iy used unit in magnetic silencing.

Nonnmagneti ¢ and Magnetic Materials

Nonmagnetic materials are those materials that cannot be magnetized.
Exanpl es of nonnagnetic materials are wood, plastic, glass, copper, brass,
and aluminum Magnetic materials can be magneti zed. Iron, steel, and
all oys containing cobalt, nickel, or sone of the rare earths are exanpl es
of magnetic naterials. Magnetic material is classed as "hard" or "soft",
depending on the degree to which it retain its nmagnetization
(retentivity). A "hard" nmagnetic material will have a high retentivity
while a "soft" magnetic nmaterial will have a low retentivity.

Per ranent Magnet s

A magnet is a body with its own (inherent) magnetism and usually
has hi gh magnetic strength. Natural nagnets consist of certain ores such
as magnetite (| oadstone). Artificial permanent magnets are made of
magnetical ly hard material. Permanent magnets can be nade from al nost any
kind of steel that is capable of being hardened by heat treatnent.
Comrercially produced magnets are made from special materials such as
carbon steel, tungsten steel, and platinumcobalt steel, which possess the
characteristics of very high magnetic retentivity.

16
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Domai ns

A bar of steel or iron consists of a great nunber of tiny,
el enentary nmagnets called domains. These domains always exist
irrespective of the magnetic state of the metal. Wthin any one donain,
all atoms are aligned with parallel axes. Dommins are |arge enough to be
seen under an el ectron microscope. |In an unmagnetized bar of netal, the
domains are oriented in randomdirections, as shown in Diagram 2(A). As
a magnetic field is applied to the bar, the domains tend to align
themsel ves in the direction of the magnetic field. Diagram 2(B) shows a
bar of netal with the domains predomnantly aligned in the sane direction.
As the magnetic field intensity of the field applied to the bar increases,
domains in the bar align thenselves in one direction (the same direction
as that of the magnetizing force). In this condition, the bar is
magneti zed conpletely (saturated), as shown in Diagram2(C). No externa
magneti zing force, regardless of the strength, can increase the bar
magneti zation further

Per manent Magneti sm

The source of the magnetic field of a bar magnet is self-contained
within the bar; i.e., the field arises from the fixed orientation of
magnetic donai ns. Sel f-contai ned magnetism being inherent to the bar
material itself, is called intrinsic induction. Wen there is no external
magneti zi ng force acting on the magnet, any residual intrinsic induction
is called permanent nagnetism Magnetic materials used in the hull and
internal structures of steel hull ships normally have permanent magnetism
to some degree. Mechanical shock and internal stress during the tinme that
an external nagnetizing force is applied to ferrous materials tend to make
the magnetic induction nore permanent. Because of this phenonmenon, a ship
tends to become a permanent nmagnet due to pounding and stresses during the
course of its construction.

| nduced Magnetism

1. Magneti zi ng Force. Magnetic materials of ships are normally
exposed to a magnetizing force such as the Earth's field and
fields from other sources. This nagnetizing force places a

17



| NFORVATI ON SHEET NO. 2-2

TI TLE:

Fundanent al s of Magnetism

stress on the magnetic domains of the material, and by this
stress, aligns them with the direction of the magnetizing
force. The domains are restrai ned, however, according to the
hardness of material and types of all oys.

Mor eover, the novenent of the donmains is elastic;
al i gnnent of domains may exist only while the magnetizing
force is present. \Wen the nagnetizing force is no |onger
present, the domains may return to the alignment that existed
prior to application of the magnetizing force. The nmagnetic
field (induction) fromthe magnetic material that exists only
with an applied nagnetizing force is called induced nagneti sm

El ect romagneti sm

El ectromagneti sm  \When an electric current flows through a
wire, a magnetic field, such as the one shown in Diagram 3

surrounds the wire and is called electromgnetism
El ectromagneti sm plays an inportant role in the science of
degaussi ng because the strength and direction of the magnetic
field can be controlled and varied easily by changing the
amount and direction of the current in a closed circuit.

a. El ectromagnetic Polarity. Note that the el ectromagnetic
field surroundi ng the conductor in Diagram 3 is shown in
a clockwi se direction. The direction of this field is
related to the direction of current flow. In this
exanpl e, the current is represented as flowing fromthe
right-hand to the left-hand terminal. |f the direction
of current flow were reversed, the magnetic field would
assune a countercl ockwi se direction. The magnitude or
strength of the field increases as the current through
the conductor is increased, and it collapses i medi ately
when current flow ceases.

b. Magnetic Field froma Loop. To make use of a magnetic
field created by electric current in a wire, the wire
must be bent into particul ar shapes, such as a circul ar

18



| NFORVATI ON SHEET NO. 2-2

TI TLE:

Fundanent al s of Magnetism

| oop. When the wire encloses an area such as a circle,

the direction of the field surrounding the wire lies in
one direction inside the area and the opposite direction
out si de the area. See Diagram 3. Observe that the
magnetic field from the wire is concentrated in the
smal |l area inside the |loop. A square or rectangul ar
loop is often used aboard ships for the degaussing
system Degaussing |oops are discussed in detail in
| ater packet |essons.

Magnetic Field froma Sol enoid. Another useful design
of wiring arrangenent is the solenoid. |In effect, the
sol enoid is conposed of many circul ar | oops wound al ong
a common axis. The primary purpose of solenoids is to
create fields of very high intensity.

Earth's Magnetic Field

Magneti c Characteristics.

Li nes of Force on the Earth's Surface. The Earth has
magnetic fields as if a huge permanent magnet were
| ocated within the Earth, extending fromthe Arctic to
the Antarctic polar regions. See Diagram4. Lines of
force fromthis magnet cover the earth's surface, and
they exert a magnetic influence on all ferrous materials
on or near the surface. Since many of these ferrous
materi al s thensel ves become magnetized, they distort the
background field into irregular contours. Thus, the
lines of force at the earth's surface do not run in
straight, converging lines like the neridians on a
gl obe, but they appear nore like the isobar lines on a
weat her map.

Direction of Lines of Force. Earlier in this packet it
was noted that, by convention, the external direction of
the magnetic field of a bar nagnet is fromits north
pole to its south pole. Lines of force for the Earth's

19
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field, however, leave the earth in the Antarctic regions
and re-enter in the Arctic regions. For this reason, it
is necessary to realize that the magnetic south pole is
| ocated in the north geographic region.

Magnetic Silencing Terns, Units, and Synbols

Terns for quantities and units presently used in nmagnetic silencing

are derived from the SI (System International d' Unites) wunits. The

following terms will be used in the course:

Weber (Wb)--unit of flux, which corresponds with the concept of
lines of force. The weber is the magnetic flux whose decrease to
zero when linked with a single turn induces in the turn a voltage
whose time integral is one volt-second. One weber equals 108
maxwel | s.

Tesla (T)--unit of flux density or magnetic induction. One tesla is
equal to 1 W/ nt.

Maxwel | --the wunit of magnetic flux in the cgs electromagnetic
system One maxwel | equals 108 weber.

Anperes per meter (AAm--the unit of field strength, or nagneti zing
force.

More information on these units can be found in reference 4,
par agraph 1-4.

20
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Definitions of three common terns used in nagnetic silencing are:

Term

Fl ux

Fl ux Density

Field Strength
(Magneti zi ng

force)

Uni t antit

weber

tesla

anper es per

met er

Quantity  of magnetic field.
(One W within a single turn
will induce one volt for one
second, when created from zero

or reduced to zero.)

Density of magnetic field.

Synbol Definition
W
T
(1 W/ sq neter)
A'm

Magneti zing force (H)
produced by a current (1) flowi ng

through a solenoid of n turns per

neter.
For mul a:
H=nl Am
H=1L Am

S

Wiere S = space between turns
in meters

21
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Fiel d Surrounding a Bar Magnet
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A. UNMAGNETIZED B, PARTIALLY MAGNETIZED C. FULLY MAGNETIZED

Magneti zation by Domains in an Iron Bar
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DIRECTION OF CURRENT FLOW

Surrounding a Conductor.

DIRECTION
CF

(NEARSIDE)

Surrounding a Loop of Wire.

El ectromagnetic Field

Di agram 3
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SECTION 11

ASSI GNMVENT 2:  Fundanental s of Magnetism

DI RECTI ONS:  Choose the word(s) which best conpletes each statenment bel ow
Print those words in the spaces provided. VWhen you finish, have your

supervi sor correct this assignnment.

2-1.

Magnetic fields exist in the area surrounding a magnet, and
appear to contain | oops called

Magnetic poles are areas in a magnet where the lines of force
seem to converge or

The direction of the external lines of force of a magnet is
defined as froma north

pole to a south pole.

A north magnetic pole will attract a

magneti c pol e.

The geographic north pole is by definition a nagnetic
pol e.

Al um num copper, glass, etc., are classed as

mat eri al s.

Magnetic materials are made up of nicroscopic elementary
magnet s cal |l ed

A steel bar in which the domains are permanently aligned in
the sane direction is an exanpl e of

magnet i sm

Magnetism that exists only in the presence of an externa
magneti zing force is called
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2-10. An electromagnetic field is an inportant form of

2-11. The earth's LOF | eave the earth in the
hem sphere and re-enter in the

hem sphere.

2-12. The earth's field will cause slow changes to occur in the
ship's magneti sm

2-13. The tesla is the unit of
or magnetic induction.

2-14. Anpere turns per neter is the unit of field strength, or
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DI RECTI ONS: Mark your answer in the foll ow ng exercises.

1

Label the pol es of the magnet
correctly as N or S.

-»>
R
NZ=N\\124
EEE‘—‘ —
=N
‘ﬁﬂ’
»

Indicate the direction of current
flow by circling the correct arrow
( <-- or -->). Indicate the
correct polarity by circling the
correct charge ( + or - ).

DIRECTION OF FIELD

DIRECTION OF CURRENT FLOW

2.

Label each bar with its
degree of magnetism

(unmagneti zed, fully nagneti zed,

partially magneti zed).

4.

Indicate the direction of

current flow by circling the

arrow ( <-- or -->).

I ndicate the correct polarity
by circling the correct

charge ( + or - ).
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A ASSI GNMVENT:
1. This conmpletes the material in Packet 2. If you have any
guestions, ask your supervisor for assistance.
2. When you feel you have nastered the material in this packet, ask
your supervisor to give you Progress Test 2.
3. Upon successful conpletion of the test, your supervisor will give
you Packet 3, "Basics of Magnetic Silencing".
NOTES

Supervi sor's Signature Dat e Conpl et ed
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