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Aims of this talk

Discuss empirical investigations into a demonstration
of Mach’s Principle, and the motivation for this novel
research and sensor development

Describe in detail our apparatus so others can work in
this area and help replicate our findings

Share our very preliminary findings of statistical
“outliers” and data correlations which have
encouraged us to publish what we have thus far
observed

Seek broader input from the APW Mach Effect
community as to possible better methods to detect/
observe this potentially “novel phenomenon”
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Motivating quotes...

"Local physical laws are determined by the large-scale
structure of the universe.”[19] - Hawking & Ellis

"I have remained to the present time the only one who
insists upon referring the law of inertia to earth, and in the
case of notions of great spatial and temporal extent, to the
fixed stars”[20] - gmst Mach

"... the entire inertia of a point mass is the effect of the
presence of all other masses, deriving from a kind of
interaction with the latter.”3! . Albert Einstein
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Why look for a "*Machian” reaction force?

Resolution of previous anomalous data
observations il Lane Laboratory, Univ. of Cambridge 2000)

Origin of inertia remains a contentious topic
between engineers and physicists asitareal vs. psevdo

force?)

Increased interest in Mach’s Principle by MET
/ thSiCS Community (Estes Park Advanced Propulsion Workshop, Sep

2016)

Search for [/ discovery of new knowledge
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‘Academic’ Mach’s Principle activity

Mach s Principle: From Newton s
Bucket to Quantum Gravity was held
In Tubingen, Germany July 26-30, 1993
International Workshop on Mach's
Principle and the Origin of Inertia
was held at the Indian Institute of

Technology in Kharagpur, India on
February 6-8, 2002.

Estes Park Advanced Propulsion
Workshop was held in Colorado,
USA on September 19-22, 2016.
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Why “search” for the Mach Effect?

“If there 1s a moral in the early history of Mach’s Principle... Its
promise lies in the realm of empirical science, in the attempt to
draw the doctrine of relativity and Mach’s Principle into a physical
theory that can be subject to experimental test, where one allows
that experience may speak against it.”[°l

“Inertia 1s one of the main physical properties of all bodies. Its
origin poses problems of a fundamental nature. Ernst Mach
proposed that the inertia of any body is caused by its interaction
with the rest of the Universe. The idea reflects a deep connection
between the cosmos at large and its individual constituent bodies,
thereby implying a holistic conception of nature. On the whole,
Ernst Mach had a seminal influence on the evolution of Physics in
the 20" Century, and will influence the future development of
Physics in the 215t century.” (2]
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E a rly WO I'k (University of Cambridge, Mill Lane Lab, 2000)

Scientific approach: Popperian sophisticated
methodological falsificationism (and discovery
driven)

First functional model was created to better
understand inertia and intriguing gyroscopic
phenomena

Experimental protocol: Externally power
central inertia wheel until gyroscopic properties
manifest, switch to battery power (DCGS - 8),
then attempt to rotate (via bungee) and
observe how the system behaves
Serendipitous observations of transient mass
fluctuations and instantaneous battery polarity
reversal initiated fascination in Feb 2000

Concept of Ni-Cad battery as potential “Mach
effect sensor” emerged
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Why INTEGRATED SYSTEMS Lab VS. Bucknell?

Cost

Personnel
Legal

Resources
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Rece nt WO rk (Integrated Systems Lab, 2016)

RE - 380 (3 POLE)

Scientific device: Central 6”(15.24cm
dia.) inertia wheel driven by two (2) 3-
7.2V DC motors (MFA/Como drills
part no. 457RE380) to achieve > 6000
rpm. Inertial wheel assembly is
connected on top and bottom to
spherical frame by two (2) DC
pancake motors (model GPMgLR by
Printed Motor Works). Spherical
frame (35 cm dia.) is comprised of
eight (8) arms which support the
battery / voltage sensor arrays.

Sensor Arm = kb

Note: In current detector embodiment less
than 10% of the surface area of the sphere is
monitored by the sensor system, possibly
making it more challenging to have reqular
replication of the phenomena
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Battery and Voltage Sensor Network

Sensors embedded in device: Each of the eight
(8) sensor arms (A-H) support a series string of
six (6) 1.2V Nickel-Cadmium batteries. These
strings are connected in parallel and provide
primary motive power to the inertia wheel for
the 4 minute period when the detector is
disconnected from the start-up grid power.
Voltage meters (DSN-DVM-368 v 3.01) are on
each armature (A-H) six (6) battery positions
filled with 1.2V, AA Ni-Cd 600 mAh
rechargeable batteries (by Camelion®)

Digital Voltage Sensor

DVM - In-Situ =2

Experimental protocol: Externally power
central inertia wheel 4min — transition to
battery array (DCGS - 48), when >6k rpm, apply
torque from pancake motors and observe how
DC voltage measurements change. Measure
batteries’V with external DVM pre & post test.
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2016 Results submitted for peer review

IEEE Sensors Application Symposium 2017

Presented "Battery as Sensor” model

Published in IEEExplore

available:
IEEE Xplore Digital Object Identifier:
10.1109/SAS.2017.7894107
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A Novel Sensor Network Capable of Observing the
Hypothetical Mach Field

Peter Mark Jansson! (Semior Member), William McGrath®,
'Electrical and Computer Engineenng Department, Bucknell Unive
“Integrated Systems, Lewnsh

Absrace—The Newton-Mach paradizm, held by a minority of
physicists, suggests that the underlying canse of inertia in matter
iz based on an “action-at-a-diztance™ imteraction between that
local matter and the remaining matter of the oniverse. Research
commenced nearly twe decades age, employing Fopperian
falsificationism, observed eleciromagnetic phenomena suggesting
imertial reaction forces (originating externally to the high-inertia
device under test) may actmally be real and measorable via
sensors. After years of developing a scientific device and test
protocol to reliably detect this e-m reaction field (or force) these
researches now presemt three (3) experimental resmlts with
greater than § sigma statistical significance for review by the
broader scienfific commuonity. This paper formse:s on the sensor
petwork as it evolved over the development of this scientific
device and provides sufficient detail and protocel so that the
work can be replicated by others. Our early findings smzgest a
reaction Mach-field (or force), eleciromagnefic in nature, is
detectable when a high-imertia, rotating wheel experiences
torque. These e-m effects are not sensed during contrel rums in
the presence of the same mass when it is rotating at high speeds
(=6,000rpm) undisturbed Ratiomal, probable altermative
explanators have not yet been identified by these researchers.

Keywords—Mach’s Principle; elecromagnetic flelds; semsor
merworks; high imertia wheel, meshodelogical falsificaionism;
empirical research

I INTRODUCTION

Sensors, by therr very design, are often created to measure
known phenomena to aid us m better imderstanding owr world
or helping our high-tech society better control or optimize owr
emvirenments. Most sensors are enginesred to complete a
marific maasramant task nath matarmals and cremiber davicad
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International Workshop on Mach = Principle and the Origin of
Inertia was held at the Indian Institute of Technology m
Khmgpu:. India on Febrmary 6-3, 2002. Each of these
confarences meludad multiple papers where emment sclentists
from across the globe diseussed thewr perspectives on Mach's
Prnciple. —mcordmg o these scienfists, the imtial published
reference to the principle was first articulated by Emstein [3] as
opposed to Emst Mach lumself He 1s credited wath stating 1t
simply as: “.._ the entirve mertia of a point mass is the effect of
the presence of all other masses, denving from a kind of
interaction with the latter.™ It 15 important to pomt out here that
the veracity of this hypothesis or specifics of this interaction
have not been formalized or accepted by the manstream
physics commumity. As Einstem articulates Mach's Prineiple
he iz careful to reference Mach's own writings [4] even
directing hiz audience to a specific chapter where be zays the
prnciple is clearly stated, nsing words such as “This 15 exactly
the point of view which E. Mach urged ™ COther scienfists
have Ie*j.ewed that {‘l;pfel in Ref [4] subs: equem v and do not
find as clear an arficulation of the central theme as Einstein
obviously gleaned fromit.[5]

From these two semunal conferences there is clearly much
to digest, but in the interest of mtroducing this paper wea
pm'd.cie two brief quolari.on.. {one from each) for the reader’s
consideration. “If there is 2 moral m the early history of
Mach's P\mmple Its promise hes in the realm of empimeal
science, m the attempt to draw the doctine of relamaty and
Mach's Principle into 2 physical theory that can ba subjact to
experimental test, where one allows that experience may spezk
against 1t.[5] The empirical investizations we have conducted
( =nd ple.em bakm) acmall\- provide .uch an expenmer_tal teft
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Battery Voltages — Control Runs (all data)

As expected 2 Vo <V, 4=62.9mV Standard Deviations within 25% (Post lower)
120
Post-TestWoltages - | = Pre-TestVoltages
100 I
Mean=1.2916V I Mean=1.3545V
Std Dev. (o) = 0.0100 : Std Dev. (o) = 0.0134
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Battery Voltages — Experimental Runs (removed OL)

As expected 2> VIDOSt < VIDre A=81.2mV Standard Deviations within 38% (Post higher)
300
Post-TestVoltages <= . = Pre-TestVoltages
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How we “read” detector

ReadV,, of all batteries
ReadV_ . of all batteries

out

Calculate A

\T/

EARTH Arms

¢ Integrated Systems



Battery Voltages — Experimental Runs (ALL post-run data)

250
M
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Statistical Significance [ Analysis

Table 2 — Control & Experiinent Sensor Statistics

Mean (Voltage) Std. Dev.(o)
Controls
Pre-Test 1.3545 0.0134
Post-Test 1.2916 0.0100
Experiments
Pre-Test 1.3669 0.0122
Post-Test (w/o) 1.2857 0.0167
Post-Test (with) 1.2840 0.0345
Outliers in Dist. Not-in
Exp #1 — H6 0.60V 17.20 35.60
Exp #2 - G6 0.75V 15.40 31.90
Exp #3 - F6 0.98V 8.80 18.30

FOR COMPARISON: Two observations of gravitational waves from binary black hole mergers at LIGO
(the Laser Interferometer Gravitational-Wave Observatory) have been made with a sigma (o) of 5.1. The
first observation [17] occurred in September of 2015 and was published in February of 2016.
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Alternative Explanators

Battery failure

Close-proximity electromagnetic or
electrostatic interactions

Potential back e.m.f. through the DC motors
Mismatched battery impedance

Human error

Others?

BUCkﬂe]l 2" Advanced Propulsion Workshop, El Segundo, CA, 1-3 No 2017 > Integrated Systems
UNIVERSITY



Why these Explanators were unconvincing

Battery failure — observed phenomenon tracked astronomy
Close-proximity electromagnetic or electrostatic interactions

— no significantly elevated magnetometer levels measured near wheel at 7k rpm,
no large sources of e-s phenomenon nearby —no grid connection during key
portion of experiment

Potential back e.m.f. through the DC motors - parallel strings of
series batteries/sensors makes bias in reverse e.m.f. unlikely to be focused on
only one portion of array

Mismatched Battery impedances — could lead to vulnerability of

sensors in unequal sharing of load, but would not explain directionality of
observed results

Human error —always a possibility, as with all empirical enterprise

Others? — George — any ideas? (Please answer during Q&A)
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Continued looking for Big impacts... more

area covered with batteries (i.e., sensors)

Creation of the “"Death Star” to test theory that effect interacts with
materials vs. e-m field of power flow —

sum ¥ g
>

) ' < \ ‘sz;]g ’! -
o, B =3 T‘I\Jﬂ
1 ¥ Pt
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Long term underlying assumptions that may

have held back our progress for 17 years...

Dramatic events — observing amazing phenomena focused the
searches in that direction and led us to “look” for only those “big” events

Interactions were all looked for in one direction — since historic

work identified battery polarity reversal and high impact (500-700 mV)
reductions in battery voltage (large Deltas), only large reductions inV
were regularly searched for

Any Mach effect impacts (if they were measurable) would
directly affect the battery/sensor physically - we were only

thinking of large possible hits to battery chemistry or material itself not
the potential for an e-m interaction with the field created by current flow

in the battery
What was in the Sky was not important -
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M OSt Rece nt WO I'k (Integrated Systems Lab, 2017)

Search moves to observing each battery

voltaqe distribution in mdlwdual Sky Map - Lewisburg, United States - 8/21/2017, 2:39:00 PM
experiments: -
Carefully search Sky Maps for correlation
of outliers with celestial alignments
Attempts to reduce clutter created by [V o T T
many possible sources: B xR B SV

Hercules « + |

Batteries charging over many different I b
periods of time and grid voltages. 02 ooymmeib, e
Removal of sensor batteries that do not - SR P TN
seem to hold charge well R o - e
Account for 5-15mV of battery voltage TR L
rebound that occurs over the ~8 minute
read post-voltage read period
Attempt to run experiments during all
predicted significant celestial alignments
Solar/Lunar Eclipse - Aug 21
Solar /Lunar/Virgo Supercluster alignment
Oct 1 2016 event repeated Oct 18/19 2017

» s
Bootes Canes Venatici

SOURCE: http://www.skymaponline.net/
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Day of the Eclipse

Our laboratory was at edge of the 75% eclipse zone
Exp #1 began at 1.20PM, Exp #2 began at 2.35PM
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Day of the Eclipse — Exp #1 — Sky Map

Exp #1 began at 1.20PM, Sun/Moon overhead

Sky Map - Lewisburg, United States - 8/21/2017, 1:20:00 PM
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Observed Delta InV is unexpected

Experiment #1

Delta Voltage (V) - Eclipse - 21 Aug 2017

14

Exp#l 21 Aug 17
12 Echa Arm points
directlyto Earth

Response
10

8

6

a Echo LDWES’_:AFF_'H& Echo Highest Battery
Echo Batteries (#1-4&6) Echo Battery#5 (149 mV)
Echo Battery#2 (-141 mV)
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Day of the Eclipse — Exp #2 — Sky Map

Exp #2 began at 2.39PM, Sun/Moon overhead at 1 o'clock

Bucknell

UNIVERSITY

Sky Map - Lewisburg, United States - 8/21/2017, 2:39:00 PM
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Observed Delta InV i1s more normal

Experiment #2

Bucknell

16

14

12

10

A Voltage (V)

Exp#2 21 Aug 17
Hotel Arm points
directhyto SM Eclipse
Bravo (Lowest Arm)
pointstoVirgo

Hotel Battery is Lowest
Battery#6 (15 mV)
Hotel Battery is Highest

Battery#5 (63 m\V)
~ r mr

0.01 0.015 002 0025 003 0035 004 0045 005 0055 006 0065 007 0075 Mare
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Search for Hi/Lo values as pointers

Experiments #1 & #2 indicated hi/lo batteries
and lowest arm as potential vectors / pointers

Delta Voltage (V) - Eclipse - 21 Aug 2017 A Voltage (V)
14
16
Exp #1 21 Aug 17
12 Echo Arm points —
directlyto Earth 14 Exp#221 Aug 17 —
Response al Hotel Arm points
10 13 directhyto SM Eclipse
Bravo (Lowest Arm)
pointsto Virgo
: 10 —

Echo Lowest Arm &
Echo Batteries (#1-4 & 6)
Echo Battery #2 (-141 mV)

Echo Highest Battery [

Echo Battery#5 (142 mV) Hotel Battery is Lowest

Battery #6 (15 mV)
Hotel Battery is Highest

Battery#5 (63 mV)
‘ ~ r r rr

001 0015 0.02 0025 003 0035 0.04 0045 005 0055 006 0065 007 0.075 More

s
o.ozs [
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Recent October Sky Observations

Alignment of Virgo, Sun and Moon (19 Oct 2017) similar to 1 Oct 2016

Sky Map - Lewisburg, United States - 10/19/2017, 12:40:00 PM
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October Sky Experimental Setup
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October Sky Experimental Protocol

Inertia Wheel brought to acceleration using grid power

Measure Battery Pre voltage (V) Date:

Load Device with screened batteries Time:

4 min protocol via grid to build system inertia TIME OVO'tazge Current _|Power

4 min on batteries ONLY 30 sec 2

Monitoring motor temp, rpm and DVMs i:;s 2

—See illustration 2 2:205 j

(apply torque intermittently) 3min 5

Terminate batteries at 8 minutes ir:n?nozransftio:

After Last spin (~11-12m) turn off DVMs am o0

Record Battery Post voltage (V) om 30

Adjust for Battery rebound (~5 —12 mV) based on read time 6m 30s
POST PROCESSING

Load data into Excel, record Hi/Lo Arms and Hi/Lo Batteries i:::mate

.

Identify potential correlation with target *"Machian” masses
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October Sky Experimental Results

Data being presented in the following slides have been double checked
and all results are herein presented in summary form - we have not yet
had sufficient time (since data capture ended on 21 Oct) to graphically
depict all of our distributions in time for this conference

Preliminary results are encouraging but we are just at the beginning of
detailed analysis

Statistical significance methodology is currently under development for
the final method of analysis with the assistance of other experts
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Summary of 23 Experiments

Exp. Time Exp C/E |Sigma |Sigma |O

Date EST # Low |High
21-0Oct|{ 0938 | 1 E |-244 | 1.99
20-0ct) 0913 1 E [-1.83 | 2.39
20-0ct| 1026 2 E |-258 | 2.21
20-Oct| 1202 3 C [-2.09 | l.68
20-0Oct| 1345 4 E |-2.36| 2.36
20-Oct| 1532 | 3 E [-2.57 | 3.90
20-0Oct| 1731 6 E | -1.72 | 3.12

b 20-Oct| 1823 | 7 E [-2.24 | 2.34
20-0ct| 20532 | B E |-2.25| 2.27

' 19-Oct| 0926 1 C |-2.61| 3.24
i 19-Oct| 1020 | 2 C | -2.02| 2.66
19-Oct| 1118 | 3 E |-251| 3.98

i 19-Oct| 1225 | 4 E | -252| 3.38
i 19-0ct| 1414 | 5 E |-1.59 | 2.54
" 19-Oct| 1511 | 6 E | -248 | 1.B6
; 19-Oct| 1711 | 7 E | -2.80| 2.21
I 19-Oct| 1B18 | B E |-1.75| 2.48
J 13-Oct{ 0510 1 C |-215 | 175
| 18-Oct| 1000 | 2 E |-2.31| 1.4
'l 18-Oct| 1130 3 E |-242 | l.66
i 18-Oct| 1421 | 4 E | -248 | 2.08
b 18-Oct| 1543 5 E |-1.71| 2.08
i 18-Oct{ 1730 6 E |-2.04 | 2.29
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How we “read” detector

ReadV,, of all batteries
ReadV_ . of all batteries

out

Calculate A

\T/

EARTH Arms
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“Possible” Hits in 23 Experiments

Detector HifLo Arms and Hi/Lo Batteries > 2 sigma
HiArm#1 | Lo Arm#1 | HiBatt#1 | Lo Batt #1

O A D* F
B F E F*
B C E
B D E* F This draft “possible”
B F A A interaction matrix is a
Jil G E C
5 - - - result of Solar/Lunar
E A E A eclipse observations
D F D F . .
= 5 S = where these indicators
A D A D emerged as likely
B F E E
= - - . SUSpECtS
B F D F*
E F H* F
E F E B
H F H B*
C F B* B
C A c* F * - values are max or min in the 48
B A D* A battery test group, but < 2 sigma
B G G D
D A C E*
D A D F
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In these 23 Experiments we observed

100% of runs pointed to Earth as target mass
73% of runs pointed to Virgo, Sun and/or Moon as targets

91.3%
82.6%

73-9%
65.2%

Nad

Low Arm pointing to a target mass

had High Battery pointing to a target

NaC
1aC

High Arm pointing to a target

Low Battery pointing to a target

Overall, Visible target masses correlate with Hi/Lo Batteries &
Hi/Lo Arms for 78% of all g6 possibilities

What do these results mean? Just coincidence?

Or is there a possible underlying cause and effect?

Bucknell
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Earth Reaction Possible Detection

Large Inertial Masses and Orientation to Detector Arms

Earth E

Earth C

Earth W

#

Possible Earth Reaction Force Hits?

C

D

E

D - Hi Arm #1, Hi Batt #1 (Sigma=1.91)

E- Hi Batt #1, F - Lo Arm #1, Lo Batt #1 (sigma=-1.83)

E- HiBatt#1

D - Lo Arm #1, Lo Batt #1, E = Hi Batt#1 (sigma 1.68)

F- Lo Arm #1

E- Hi Batt #1, G- Lo Arm #1

F-Lo Arm #1

E - Hi Arm #1, Hi Batt #1

RED Letter indicates A

nm|i=m|=" [ |m|m|m|[m

F- Lo Arm #1, Lo Batt #1

Detector positive

D - Hi Arm #1

D - Lo Arm #1, Lo Batt #1

F- Lo Arm #1, E- Hi Batt #1, Lo Batt #1

E-Hi Arm #1, F - Lo Arm #1, Hi Batt #1, Lo Batt #1

D - Hi Batt #1, F - Lo Arm #1, Lo Bati#1 (sigma=-1.59)

E- Hi Arm #1, F - Lo Arm #1, Lo Batt #1

E - Hi Arm #1, Hi Batt #1, F - Lo Arm #1

F- Lo Arm #1

C - Hi Arm #1

- Hi Arm #1, Hi Batt #1 (sigma=1.64)

D - Hi Batt #1 (sigma=1.66)

5 - Hi Batt #1, Lo Arm #1

E - Lo Batt #1 (sigma=-1.71)

MMM (a|olm|m|im|m/|mj|jm|& |2

Il LN e U Gl B LR (S R T O S I S T SR N I I S O O T IS (S I T

F-LoBatt#1

Bucknell
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elmmimo|a(almimlo|o|lo(o|omimmm(O(o|lO|O

[
F-4

sl |mmm@ |G| (mimlo |G| ==,

45 Total Possible Interactions (Earth)
1.96 Interactions per Experiment
49% % of ALL interactions Possibly Implicating Earth
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Virgo, Sun, Moon Possible Detection

# |Does Moon, Sun or Virgo interact with remaining Hif/Lo Arms / HifLo Batteries? i
1 |AorF |YES, Ais Possible Hit by Virgo Mo Visible object for Hiton F

] 1 |B YES, B is Possible Hit by Virgo
3 |BorC |YES, Cis Possible Hit by Moon, Sun & Virgo, Virgo Possibly Hits B as well
1 |B YES, B is Possible Hit by Moon, Sun & Virgo
2 |AL orB |YES, Ais Possible Hit by Moon, Sun & Virgo Mo Visible object for Hiton B
1 |AorC |YES, Ais Possible Hit by Moon & Virgo Mo Visible object for Hiton C
0 |CorDD Mo Visible object for Hit on Cor DD
0 |AA Mo Visible object for Hit on AA
0 |DD Mo Visible object for Hit on DD
3 |BEB YES, B is Possible Hit by Moon, Sun & Virgo
2 |AA YES, A is Possible Hit by Virgo
1 |B YES, B is Possible Hit by Moon, Sun & Virgo
0

)| 0 |B Mo Visible object for Hiton B
1 |H YES, H is Possible Hit by Moon, Sun & Virgo
0 (B Mo Visible object for Hit on B
2 |BorHH |YES, H is Possible Hit by Moon, Sun & Virgo Mo Visible object for Hit on B
2 |BBorF |YES, Bis Possible Hit by Moon, Sun & Virgo Mo Visible object for Hiton F
1 |AorF |YES, Ais Possible Hit by Moon & Virgo Mo Visible object for Hiton F
3 |AA orB |YES, Ais Possible Hit by Sun & Virgo, Virgo Possibly Hits B as well
1 |BorD |YES, Bis Possible Hit by Virgo Mo Visible object forHiton D
1 |A, CorD|YES, A is Possible Hit by Virgo Mo Visible object for Hiton Cor D
1 |A orDD [YES, A is Possible Hit by Moon, Sun & Virgo Mo Visible object for Hit on DD
27 Possible Additional Interactions (Moon, Sun, Virgo) 20 Un-Correlated Possible Hits i
1.17 Interactions per Experiment 20
20% % of ALL interactions MSWV 22% % of ALL Interactions Uncorrelated

26 Possibly Implicating Virgo Supercluster direction

BUCkIle]l 18 Possibly Implicating Sun ¢ Integrated Systems
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Similar results — 19 Oct — Exp #1

18
16
14
12

10

Bucknell

Exp#l 19 Oct 17
Bravo Arm points
directly at VsM

Bravo Arm (Batts 1-5)
Low Valueat: -2.61c

1

Battery Delta (Volts)

Bravo Arm (Batt #6)
HiValue at: 2.61c

I

ooy oos o002 010 011 012 013 014 015 016 017 018 019 Maore
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Similar results — 19 Oct — Exp #2

18

16

14

12

10

Delta V

Exp#2 15 Oct 17

Deltairm poinis
directly at Earth, Alpha

atVirgo

2.02c

Delta Lo Arm and
Lowest Battery at: -

2.660

0.075

Alpha Hi Arm and
Highest Battery at: -

0.08 0.085 0.03 0.085 01 0.105 011 0115

01z Maore
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Similar results — 19 Oct — Exp #3

Delta Voltage (V)
14
1z
ECHO Arm Directhy
pointstoEarth
10
a8
&
a
ECHO Lowest Battery ECHO Highest Battery
at: -2.51o at: 3898c
2
. W ||
0.095 01 0105 0.11 0115 012 0.125 013 0135 0.14 0.145 015 0.155 0.16 0.165 0.17 0.175 0.18 0.185 More
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Similar results — 20 Oct — Exp #4

16

14

12

10

Delta Voltage (V)

Exp#4 20 O 17
Alpha Arm points
directhy to VSM

| Alpha Arm [Batt#4)
Low Valueat: 83 .5mV

-2.360

008 0085 009 0095 01 0105 011 0115

0.12

AlphaArm (Batt#5)
HiValueat: 124 BmV
+2.340

0.125 013 Maore
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Similar results — 20 Oct — Exp #5

Delta Voltage (V)

16
14 Exp #5 20 Oct 17
—— | Alpha fArm (Highest)
12 poinstoVM
Echo poimsto Earth
C {unaccounted)
10
8

G C Arm [Batt#6)
Low Valueat: 73 my

a -2.3lo Echo Arm [Batt #4)
HiValueat: 125 mV
=3800

2

r r -

007 0075 008 0085 009 0095 01 0105 011 0115 012 0125 013 More
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Similar results — 21 Oct — Exp #1

Delta Voltages (V)
8
Exp#l 21 Oct 17
7 Alpha pointsto Virgo
Delta pointsto Earth
6
5
a
Alpha Arm isLowest Delta (Batt #6) is
3 +—— (@32 mVaverage] Highest (@ 125 mV)
2
1 -
O -

0.0y 0075 008 0085 009 0095 01 0105 011 0115 012 0125 013 Maore
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Similar results — 21 Oct — Exp #1

Delta Voltages (V)

Exp#1 21 Oct17

) ™ Jdata\Oct 21\exploct21
5.50 ~
5 (@23 mysreg Hithest (@ 125
2 r r r 5.25 ~
007 0075 008 0085 009 0095 01 0105 011 0115 012 0125 013 More 5.(]0 _
T 4,75 A
4.50
4.25 A
4.00 ~
3.75 +
T T T T T T
750 800 850 900 950 1000
Seconds
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Quotable Quotes

“To continue the progress of science, we have to again
confront deep questions about space and time,
quantum theory, and cosmology... the directions in
which progress is being made — are taking theory back
into contact with experiment.” ¢

"Gradually a solid Machian law of inertia is emerging.
While not yet recognized by the physics community at
large, its universal stature is sure to win through in the
twenty-first century....The force of inertia is a signpost
to new knowledge that underlies the laws of nature. It
demonstrates the holistic aspect of the universe
which is due to instantaneous action at a distance
forces.” [12]
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Synchronicity

[ am ope
to the guidance of
synchronicity,
and I do not let
expectations
hinder my path.

- Dalai Lama -

2" Advanced Propulsion Workshop, El Segundo, CA, 1-3 No 2017



Coincidence

COINCIDENCE
IS GOD'S WAY
OF REMAINING

ANONYMOUS.

ALBERT EINSTEIN

2" Advanced Propulsion Workshop, El Segundo, CA, 1-3 No 2017



Next steps....

Review all previous experimental data with revised
analysis method and reference to Sky Maps
Building new, real-time wireless sensor array
communication and data processing to accelerate
data collection and allow immediate analysis
/[documentation of individual sensor interactions
Complete submission of full patent (preliminary
patent was filed in late Nov 2016)

Build collaborations with other institutions/partners
Submit latest results to peer reviewed journals
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