Weight Reductions Generated by Bucking-Field Permanent Magnets

LAB REPORT ON SmCo RING MAGNET
EXPERIMENTS

Experiments conducted by:
William C. Simpson

New Horizons Research 600 Meridian Street Extension,
#302 Groton, CT 06340

Tel. (860) 405-1157

The following experiments were conducted at the
Coastal Environmental Laboratory (CEL) at Avery Point,
Groton, Connecticut. (41°19° 0.17" N. latitude x 72° 3"
50.27" W. longitude x 35 feet elevation above mean sea
level) I wish to thank the personnelat the CEL for their
generosity for providing the use of their Mettler Toledo®
Model AG104 electronic scale for the measurements
taken in the proceeding experiments. The AG104
electronic scale is an enclosed pan unit with a maximum
mass range of 101-grams with 0.0001-gram readability.

DIAGRAM 1

Editorial: This article is one more
link between magnetizm and
theory of aether, to my mind. It is
possible to assume that in his
experiments the author creates
small but detectable changes in
density of aether, that
demonstrates itself as the weight
changes.

Alexander V. Frolov.

The purpose of these experiments was to see if there is
any detectable weight change when permanent
magnets are forced together with their like-poles facing
each other. The magnets were weighed individually, in
both directions, with their field poles oriented vertically.
The sums of the two individual magnet weights (magnet
#1 and magnet #2) in each vertical orientation were
compared to the weight measurements taken when they
were assembled using the nylon bolt and wing nut
depicted in DIAGRAM 1. The specifications for the two
Samarium Cobalt magnets used in the following
experiments are shown in DIAGRAM 1.

The first set of experiments with the SmCo Ring
magnets were conducted January 14, 2002. An inverted
paper cup was used to raise the test sample magnets
2.75" above the AG104 electronic scale pan in order to
minimize possible magnetic interaction with the scale-
sensing element, as depicted in DIAGRAM 2. The tare
adjustment was used to set the scale readout to
0.0000-gram with the cup in place. The magnets were
weighed individually. Magnet #1 weighed 9.9450-gram
with the N pole facing up and 9.9397-gram with the S
pole facing up. Magnet #2 weighed 9.9520-gram with
the N pole facing up and 9.9443-gram with the S pole
facing up.

The second set of experiments with the SmCo Ring
magnets were conducted February 4, 2002. These
experiments were shielded with Mu 80 magnetic

RARE EARTH MAGNET SPECIFICATIONS:

Samarium Cobalt (SmCo mixed) ~ SCIENTIFICS Cat. #830307-30
Ring type. OD =0.75", ID = 0.43", Thickness = 0.25"

Gauss = 8,000

density = 8.7-gram/cc

0.25"
fe—

DG

NYLON RETAINER BOLT AND WING NUT:

3/8" diameter x 1-1/2" long hex-head nylon bolt

3/8" diameter nylon wingnut

mass of nylon bolt phis nylon wing mt = 5.1610-grams
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shielding material as depicted in DIAGRAM 3. The
scale was tare adjusted to 0.0000-gram with the entire
set of Mu 80 shield pieces in place. Then the magnets
were weighed individually. Magnet #1 weighed 9.9483-
gram with the N pole facing up and 9.9486-gram with
the S pole facing up. Magnet #2 weighed 9.9527-gram
with the N pole facing up and 9.9542-gram with the S
pole facing up. The Nylon bolt and wing nut were
placed in the Mu 80 shield can (without the magnets)
and the scale was tare adjusted to 0.0000-gram.
Therefore, the readouts would only be reading the
weight of the bucking magnets.

The first column in TABLE 1, the vertical measurements,
is the distance of separation d, or air gap, of the
magnets. The second column shows the January 14,
2002 weight measurements of the two magnets, as
shown in DIAGRAM A. The third column shows the
January 14, 2002 weight measurements of the two
magnets, as shown in DIAGRAM B. The fourth column

DIAGRAM 2
01/14/2002 EXPERIMENNTS

CUPHEIGHT: 2.75" above
scale pan. 1.75" upper diameter,
2.5" lower diameter

shows the February 4, 2002 weight measurements of
the two magnets, as shown in DIAGRAM C. The fifth
column shows the February 4, 2002 weight
measurements of the two magnets, as shown in
DIAGRAM D.

The horizontal measurement, as depicted in TABLE 2,
TABLE 3, TABLE 4 and TABLE 5, are through the four
basic magnetic compass headings; North, East, South,
and West respectively. They are referenced to
DIAGRAM E and DIAGRAM F for the January 14, 2002
experiments and DIAGRAM G and DIAGRAM H for the
February 4, 2002 experiments. The corresponding
graphs of the force change plots, GRAPH 1, GRAPH 2,
GRAPH 3, GRAPH 4, and GRAPH 5 accompany each
table. The forces were converted from the mass
readings, which are a scalar measurement, to dynes.
The convention used for the force vector was chosen as
plus (+) for up, or a weight reduction, and minus (-) for
a weight increase.

PAPER
CupP

SCALE
PAN

DIAGRAM 3
02/04/2002 EXPERIMENTS

MU METAI SPECIFICATIONS:

Source: NATIONAL ELECTRICAL ALLOYS

MU 80

COVER

275" dia. x 0.010"
8.3973-gram

SPECIFICATION: MIL N 14411C COMP 1 P& oo
GRADE: HY MU 80 SHIELDING ALLOY pdedl)

COLD ROLLED BRIGHT 55" din. 2.25' high x 0.010"
DESCRIPTION: COIL e o x 0.
HEAT # 982011207 caniean
CHEMICAL ANALYSIS: The can bottom kid was
Ni: 80.16% soldered to the can cylinder
Mo: 4.6% with 50/50 Sw/Pb soldex and
S: 0.0007% the overlapping cylinder
C. 0.010% seam was attachad with
P 0.004% p—

Mr 0.486%

Si < 0.010% MU 80

Fe: BALANCE S~ ol PAN SHIELD
MECHANICAL PROPERTIES: 3.375" dia.  0.010"
HARDNESS: HV1 =159 12.6656-gram
GRAIN SIZE: 85

COERCIVE STRENGTH:

HC = 0.0080 Qe

PERMEABILITY: MUMAX = 355000
SATURATION: 7900 Gauss
THICKNESS: 0.010"

DENSITY: 8.747-gram/cc

SCALE
PAN
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TABLE 1:
01/14/2002 EXPERIMENTS 02/04/2002 EXPERIMENTS
OPEN, WITH PAPER CUP WITH MU 80 SHIELDING
Air gap Diagram A Diagram B Diagram C Diagram D
d N to N vertical S to S vertical N to N vertical S to S vertical
19.8893-gram 19.8917-gram 19.9025-gram 19.9013-gram
(Sum of 1 & 2)* (Sum of 1 & 2)* (Sum of 1 & 2)* (Sum of 1 & 2)*

0.0 19.8759-gram 19.8757-gram 19.8760-gram 19.8758-gram
Inch 0.0134-gram weight 0.0160-gram weight 0.0265-gram weight 0.0255-gram weight
reduction (0.06737%) reduction(0.08045%)| reduction(0.13324%) reduction(0.12821%)

1/8 19.8761-gram 19.8751-gram 19.8760-gram 19.8763-gram
Inch 0.0132-gram weight 0.0166-gram weight 0.0265-gram weight 0.0250-gram weight
reduction(0.06637%) reduction(0.08346%) reduction(0.13324%) reduction(0.12570%)

1/4 19.8763-gram 19.8748-gram 19.8760-gram 19.8768-gram
Inch 0.0130-gram weight 0.0169-gram weight 0.0265-gram weight 0.0245-gram weight
reduction(0.06536%) reduction(0.08497%) reduction(0.13324%) reduction(0.12318%)

3/8 19.8765-gram 19.8753-gram 19.8760-gram 19.8777-gram
Inch 0.0128-gram weight 0.0164-gram weight 0.0265-gram weight 0.0236-gram weight
reduction(0.06436%) reduction(0.08246%) reduction(0.13324%) reduction(0.11866%)

1/2 19.8774-gram 19.8753-gram 19.8757-gram 19.8809-gram
Inch 0.0119-gram weight 0.0164-gram weight 0.0268-gram weight 0.0204-gram weight
reduction(0.05983%) reduction(0.08246%) reduction(0.13475%) reduction(0.10257%)

5/8 19.8776-gram 19.8754-gram 19.8779-gram 19.8806-gram
Inch 0.0117-gram weight 0.0163-gram weight 0.0246-gram weight 0.0207-gram weight
reduction(0.05883%) reduction(0.08195%) reduction(0.12368%) reduction(0.10408%)

11/16 19.8777-gram 19.8748-gram 19.8773-gram 19.8832-gram
Inch 0.0116-gram weight 0.0169-gram weight 0.0252-gram weight 0.0181-gram weight

reduction(0.09100%)
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* Magnets #1 and #2 were individually weighed in
the orientation used in each experiment and their
separate weights were added together.

, = Amass-g

NNshield |

for N-to-N pole facings shielded with Mu 80 shielding.

The following equation was used to calculate the ; —
- g eq : ) SSshield | = Amass-g
weight changes, in dynes, in the proceeding graphs.
ﬁ_l:; = kA for S-to-S pole facings shielded with Mu 80 shielding. In
= KoOmass -g the subscripts, and . refers to the respective number of
data points per plot. The subscript , refers to the vertical
where ) change in force (weight change) axis and | refers to the
k = 980.665 - dyne - gm- horizontal distance d axis. In GRAPH1, = .
and GRAPH 1:

g = 9.80665 m - sec?
which is the local rate of gravitational acceleration.

The product of the measured changes in mass, Amass,
and g is denoted as follows on the graphs:

NNopen , = Amass-g

,1
for N-to-N pole facings in the open (or unshielded).

SSopen , = Amass-g

.1

for S-to-S pole facings in the open (or unshielded).
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MAGNETIC DECLINATION FROM THE LOCAL TOPOLOGICAL MAP:

w K

147 3¢
258 miles

GN

17 s¢'
34 miles

1984 Magnetic Declination~ U. 8. Geological Survey
New London, Connecticut Quadrangle Topological Map

TABLE 2
North # 01/14/2002 EXPERIMENTS 02/04/2002 EXPERIMENTS
Heading OPEN, WITH PAPER CUP WITH MU 80 SHIELDING
Air gap | Diagram E Diagram F Diagram G Diagram H
d N to N horizontal S to S horizontal N to N horizontal S to S horizontal
19.8905-gram 19.8905-gram 19.9019-gram 19.9019-gram
(Sum of 1 & 2)* (Sum of 1 & 2)* (Sum of 1 & 2)* (Sum of 1 & 2)*
0.0 19.8735-gram 19.8778-gram 19.8890-gram 19.8810-gram
Inch 0.0170-gram weight | 0.0127-gram weight 0.0129-gram weight 0.0209-gram weight
reduction (0.08547%) | reduction(0.06385%) reduction(0.06479%) reduction(0.10497%)
1/8 19.8728-gram 19.8790-gram N/A ** N/A **
Inch 0.0177-gram weight | 0.0115-gram weight
reduction(0.08899%) | reduction(0.05782%)
1/4 19.8721-gram 19.8798-gram N/A ** N/A **
Inch 0.0184-gram weight | 0.0107-gram weight
reduction(0.09251%) | reduction(0.05379%)
3/8 19.8705-gram 19.8800-gram N/A ** N/A **
Inch 0.0200-gram weight | 0.0105-gram weight
reduction(0.10055%) | reduction(0.05279%)
1/2 19.8698-gram 19.8811-gram N/A ** N/A **
Inch 0.0207-gram weight | 0.0094-gram weight
reduction(0.10407%) | reduction(0.04726%)
5/8 19.8693-gram 19.8818-gram N/A ** N/A **
Inch 0.0212-gram weight | 0.0087-gram weigh
reduction(0.10658%) |t reduction(0.04374%)
11/16 19.8696-gram 19.8827-gram 19.9190-gram 19.9029-gram
Inch 0.0209-gram weight | 0.0078-gram weight 0.0171-gram weight 0.0010-gram weight
reduction(0.10508%) | reduction(0.03921%) increase(0.08588%) increase(0.00502%)

# Compass Heading is approximate

* Magnets #1 and #2 were individually weighed with pole faces oriented vertically, with N up then with S up,
and the results were averaged and added.
** Due to time constraints, these measurements were not taken.

New Energy Technologis Issue #4 (7) July-August 2002 m




GRAPH 2:
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NOTE:

The calculated mass of each magnet was determined by the
following formula based upon the manufacturer’'s dimensions
and density value.

oo (252 - (255 0)o

volume = 1.214963 cm?®
density = 8.7-gm-cm™
mass = density-volume

mass = 10.570177 gm.
This is higher than the magnetized mass of each
magnet.

However, some tables give a lower density for
the SmCo magnet, 0.3001b/in®, which equals:
density = 8.303971-gm-cm

mass = 10.089017 gm. .
This is still higher than the magnetized mass of

each magnet. Does the SmCo material become
slightly lighter in weight when it is magnetized?

TABLE 3
East # 01/14/2002 EXPERIMENTS 02/04/2002 EXPERIMENTS
Heading OPEN, WITH PAPER CUP WITH MU 80 SHIELDING
Air gap | Diagram E Diagram F Diagram G Diagram H
D N to N horizontal S to S horizontal N to N horizontal S to S horizontal
19.8905-gram 19.8905-gram 19.9019-gram 19.9019-gram
(Sum of 1 & 2)* (Sum of 1 & 2)* (Sum of 1 & 2)* (Sum of 1 & 2)*
0.0 19.8763-gram 19.8755-gram 19.8928-gram 19.8731-gram
Inch 0.0142-gram weight 0.0150-gram weight 0.0091-gram weight | 0.0288-gram weight
reduction (0.07139%) reduction(0.07541%) | reduction(0.04570%) | reduction(0.14464%)
1/8 19.8777-gram 19.8750-gram N/A ** N/A **
Inch 0.0128-gram weight 0.0155-gram weight
reduction(0.06435%) reduction(0.07793%)
1/4 19.8782-gram 19.8743-gram N/A ** N/A **
Inch 0.0123-gram weight 0.0162-gram weight
reduction(0.06184%) reduction(0.08145%)
3/8 19.8779-gram 19.8722-gram N/A ** N/A **
Inch 0.0126-gram weight 0.0183-gram weight
reduction(0.06335%) reduction(0.09200%)
1/2 19.8792-gram 19.8715-gram N/A ** N/A **
Inch 0.0113-gram weight 0.0190-gram weight
reduction(0.05681%) reduction(0.09552%)
5/8 19.8814-gram 19.8712-gram N/A ** N/A **
Inch 0.0091-gram weight 0.0193-gram weight
reduction(0.04575%) reduction(0.09703%)
11/16 19.8815-gram 19.8720-gram 19.9338-gram 19.9030-gram
Inch 0.0090-gram weight 0.0185-gram weight 0.0319-gram weight 0.0011-gram weight
reduction(0.04525%) reduction(0.09301%) | increase(0.16021%) increase(0.00552%)

# Compass Heading is approximate
* Magnets #1 and #2 were individually weighed with pole faces oriented vertically, with N up then with S up,

and the results were averaged and added.
** Due to time constraints, these measurements were not taken.
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reduction(0.10156%)

reduction(0.04424%)

increase(0.20290%)

TABLE 4
East # 01/14/2002 EXPERIMENTS 02/04/2002 EXPERIMENTS
Heading OPEN, WITH PAPER CUP WITH MU 80 SHIELDING
Air gap | Diagram E Diagram F Diagram G Diagram H
D N to N horizontal S to S horizontal N to N horizontal S to S horizontal
19.8905-gram 19.8905-gram 19.9019-gram 19.9019-gram
(Sum of 1 & 2)* (Sum of 1 & 2)* (Sum of 1 & 2)* (Sum of 1 & 2)*
0.0 19.8746-gram 19.8769-gram 19.8896-gram 19.8660-gram
Inch 0.0159-gram weight 0.0136-gram weight 0.0123-gram weight | 0.0359-gram weight
reduction (0.07994%) reduction(0.06837%) | reduction(0.06178%) | reduction(0.18030%)
1/8 19.8720-gram 19.8788-gram N/A ** N/A **
Inch 0.0185-gram weight 0.0117-gram weight
reduction(0.09301%) reduction(0.05882%)
1/4 19.8709-gram 19.8797-gram N/A ** N/A **
Inch 0.0196-gram weight 0.0108-gram weight
reduction(0.09854%) reduction(0.05430%)
3/8 19.8704-gram 19.8803-gram N/A ** N/A **
Inch 0.0201-gram weight 0.0102-gram weight
reduction(0.10105%) reduction(0.05128%)
1/2 19.8711-gram 19.8814-gram N/A ** N/A **
Inch 0.0194-gram weight 0.0091-gram weight
reduction(0.09753%) reduction(0.04575%)
5/8 19.8698-gram 19.8825-gram N/A ** N/A **
Inch 0.0207-gram weight 0.0080-gram weight
reduction(0.10407%) reduction(0.04022%)
11/16 19.8703-gram 19.8817-gram 19.9423-gram 19.8810-gram
Inch 0.0202-gram weight 0.0088-gram weight 0.0404-gram weight 0.0209-gram weight

reduction(0.10497%)

# Compass Heading is approximate
* Magnets #1 and #2 were individually weighed with pole faces oriented vertically, with N up then with S up,
and the results were averaged and added.
** Due to time constraints, these measurements were not taken.
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TABLE 5
West # 01/14/2002 EXPERIMENTS 02/04/2002 EXPERIMENTS
Heading OPEN, WITH PAPER CUP WITH MU 80 SHIELDING
Air gap |Diagram E Diagram F Diagram G Diagram H
D N to N horizontal S to S horizontal N to N horizontal S to S horizontal
19.8905-gram 19.8905-gram 19.9019-gram 19.9019-gram
(Sum of 1 & 2)* (Sum of 1 & 2)* (Sum of 1 & 2)* (Sum of 1 & 2)*
0.0 19.8777-gram 19.8748-gram 19.8933-gram 19.8724-gram
Inch 0.0128-gram weight 0.0157-gram weight 0.0086-gram weight 0.0295-gram weight
reduction (0.06787%) reduction(0.07893%) reduction(0.04319%) reduction(0.14816%)
1/8 19.8767-gram 19.8737-gram N/A ** N/A **
Inch 0.0138-gram weight 0.0168-gram weight
reduction(0.06938%) reduction(0.08446%)
1/4 19.8777-gram 19.8733-gram N/A ** N/A **
Inch 0.0128-gram weight 0.0172-gram weight
reduction(0.06435%) reduction(0.08647%)
3/8 19.8783-gram 19.8727-gram N/A ** N/A **
Inch 0.0122-gram weight 0.0178-gram weight
reduction(0.06134%) reduction(0.08949%)
1/2 19.8806-gram 19.8722-gram N/A ** N/A **
Inch 0.0099-gram weight 0.0183-gram weight
reduction(0.04977%) reduction(0.09200%)
5/8 19.8811-gram 19.8715-gram N/A ** N/A **
Inch 0.0094-gram weight 0.0190-gram weight
reduction(0.04726%) reduction(0.09552%)
11/16 19.8803-gram 19.8723-gram 19.9427-gram 19.8976-gram
Inch 0.0102-gram weight 0.0182-gram weight 0.0408-gram weight 0.0043-gram weight
reduction(0.05128%) reduction(0.09150%) increase(0.20491%) reduction(0.02160%)

# Compass Heading is approximate

* Magnets #1 and #2 were individually weighed with pole faces oriented vertically, with N up then with S up, and the results

were averaged and added.
** Due to time constraints, these measurements were not taken.
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RING MAGNET #1, N UP: 9.9483-grams
RING MAGNET #2, N UP: 4+9.9527-grams
TOTAL WEIGHT: 19.9010-grams

WEIGHT INCREASE WITH OPPOSITE POLES ATTRACTING, AS DEPICTED IN DIAGRAM I, IN MU 80 SHIELD

where 19.9861-grams was the measured value:

19.9861-grams — 19.9010-grams = 0.0851-gram weight increase.
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THREE RIVERS COMMUNITY COLLEGE,
THAMES VALLEY CAMPUS
LAB REPORT ON SmCo RING MAGNET
EXPERIMENTS

The following experiments were conducted at the
Thames Valley Campus (TVC) of the Three Rivers
Community College, Room #207 Chemistry Laboratory,
in Norwich, Connecticut on March 8, 2002. (41°30’ 34.62"
N. latitude x 72° 6’ 13.63" W. longitude x 115 feet
elevation above mean sea level) I wish to thank the
instructors at Three Rivers for their generosity for
providing the use of their Sartorius® Model # 2442
analytical balance for the measurements taken in the

proceeding experiments. The Sartorius Model # 2442
analytical balance is an enclosed pan unit with a
maximum mass range of 200-grams with 0.0001-gram
micrometer readability and a precision of 0.05-mg
standard deviation.

The purpose of these experiments was to compare the
Avery Point vertical measurements conducted on the
Mettler Toledo® Model AG104 electronic scale, in
TABLE 1, with the Sartorius Model # 2442 analytical
balance measurements recorded in TABLE 6. The same
two Samarium Cobalt magnets (magnet #1 and magnet
#2) weighed individually in each vertical orientation
were compared to the weight measurements taken
when they were assembled using the nylon bolt and
wing nut depicted in DIAGRAM 1. The specifications
for the two Samarium Cobalt magnets used in the
following experiments are shown in DIAGRAM 1.

The first column in TABLE 6, the vertical measurements,
is the distance of separation d, or air gap, of the
magnets. The second column shows the weight
measurements of the two magnets, as shown in
DIAGRAM A. The third column shows the weight
measurements of the two magnets, as shown in
DIAGRAM B. An inverted paper cup was used to raise
the test sample magnets 2.75" above the Sartorius
Model # 2442 balance scale pan in order to minimize
possible magnetic interaction with the balance, as
depicted in DIAGRAM 2. The fourth column shows the
weight measurements of the two magnets, as shown
in DIAGRAM C. The fifth column shows the weight
measurements of the two magnets, as shown in
DIAGRAM D. These experiments were shielded with
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Mu 80 magnetic shielding material as depicted in
DIAGRAM 3. The resultant data of TABLE 6 is plotted
on GRAPH 6. The results of the previous experiments
at Avery Point, from GRAPH 1, and the recent Thames
Valley experiments, from GRAPH 6, are plotted on
GRAPH 7 for comparison. The Mu 80 magnetically
shielded experiments on the Sartorius Model # 2442
analytical balance at Thames Valley are in close
agreement with the data collected with the AG104
electronic scale at Avery Point. However, the Thames
Valley data collected for the unshielded experiments is
somewhat smaller in weight reduction. I attribute this
to external interference. The Thames Valley setup

included a nonferrous tabletop, as did the Avery Point
setup. However, the Thames Valley balance table
consisted of a steel frame and legs, which may have
altered the readings. The Mu 80 shielding provided a
more intrinsic method for accurate data collection.

The horizontal measurements were not taken in this set
of experiments due to time constraints. A final
experiment was attempted to replicate the relative
weight increase with the opposite poles of the ring
magnets “stuck” together, as depicted in DIAGRAM I;
however, the magnets shattered during assembly!

TABLE 6
03/08/2002 TRCC EXPERIMENTS, 03/08/2002 TRCC EXPERIMENTS,
@ TVC: OPEN, WITH PAPER CUP @ TVC: WITH MU 80 SHIELDING
Air gap Diagram A Diagram B Diagram C Diagram D
d N to N vertical S to S vertical N to N vertical S to S vertical
19.8734-gram 19.8726-gram 19.8912-gram 19.8929-gram
(Sum of 1 & 2)* (Sum of 1 & 2)* (Sum of 1 & 2)* (Sum of 1 & 2)*
0.0 19.8699-gram 19.8696-gram 19.8691-gram 19.8706-gram
Inch 0.0035-gram weight 0.0030-gram weight 0.0221-gram weight 0.0223-gram weight
reduction (0.01761%) | reduction(0.01510%) reduction(0.11110%) reduction(0.11210%)
1/8 19.8699-gram 19.8699-gram 19.8688-gram 19.8707-gram
Inch 0.0035-gram weight 0.0027-gram weight 0.0224-gram weight 0.0222-gram weight
reduction(0.01761%) reduction(0.01359%) | reduction(0.11261%) reduction(0.11160%)
1/4 19.8695-gram 19.8695-gram 19.8687-gram 19.8712-gram
Inch 0.0039-gram weight 0.0031-gram weight 0.0225-gram weight 0.0217-gram weight
reduction(0.01962%) reduction(0.01560%) reduction(0.11312%) reduction(0.10908%)
3/8 19.8695-gram 19.8699-gram 19.8692-gram 19.8730-gram
Inch 0.0039-gram weight 0.0027-gram weight 0.0220-gram weight 0.0199-gram weight
reduction(0.01962%) reduction(0.01359%) reduction(0.11060%) reduction(0.10004%)
1/2 19.8689-gram 19.8699-gram 19.8695-gram 19.8738-gram
Inch 0.0045-gram weight 0.0027-gram weight 0.0217-gram weight 0.0191-gram weight
reduction(0.02264%) reduction(0.01359%) reduction(0.10909%) reduction(0.09601%)
5/8 19.8686-gram 19.8699-gram 19.8702-gram 19.8746-gram
Inch 0.0048-gram weight 0.0027-gram weight 0.0210-gram weight 0.0183-gram weight
reduction(0.02415%) reduction(0.01359%) reduction(0.10557%) reduction(0.09199%)
11/16 19.8680-gram 19.8699-gram 19.8707-gram 19.8756-gram
Inch 0.0054-gram weight 0.0027-gram weight 0.0205-gram weight 0.0173-gram weight
reduction(0.02717%) reduction(0.01359%) reduction(0.10306%) reduction(0.08697%)

* Magnets #1 and #2 were individually weighed in the orientation used in each experiment and their separate

weights were added together.

NOTE:

March 8, 2002 Experiments: Start time: 12:12 hours EST, End time: 13:47 hours EST.
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GRAPH 6: MAGNETIC DECLINATION FROM THE LOCAL
TOPOLOGICAL MAP
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KEY TO GRAPH 7:

For N-to-N pole facings in the open (or unshielded) at Avery Point (AP):

NNopenAP

For Sto-S pole facings in the open (or unshielded) at Avery Point (AP):
SSopenAP

For N-to-N pole facings shielded with Mu 80 shielding at Avery Point (AP):
NNshieldAP

For Sto-S pole facings shielded with Mu 80 shielding at Avery Point (AP):
SSshieldAP

For N-to-N pole facings in the open (or unshielded) at Thames Valley (TV):
NNopenTV

For Sto-S pole facings in the open (or unshielded) at Thames Valley (TV):
SSopenTV

For N-to-N pole facings shielded with Mu 80 shielding at Thames Valley (TV):
NNshieldTV

For Sto-S pole facings shielded with Mu 80 shielding at Thames Valley (TV):
SSshieldTV

The subscripts for the datapoints = = = =7 areall thesamevaluein GRAPH 7.
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