Installation
2.4 Check and adjust alignment

While the Pivot Plate, Sensor Plates and Eddy
Damper Plates were aligned with the Pendulum
Assembly prior to shipment, it is possible that some
of the position setting screws shifted in transit. In
this section you will check the mechanical
alignment of these components and adjust them if
necessary.

As suggested in prior sections, the VolksMeter
should be on a hard, level, well lit surface,
preferably a table or bench that allows easy
inspection of the movement and clearances of the
parts. Follow the procedure below to check the
sensor alignments.

1. Level the Base. This initial leveling is most
easily done with a small (~8” long) carpenter’s
bubble level or equivalent (user supplied). Use
the 3/32” Hex Driver included in the took Kkit.
Note that the Base has three leveling screws:

two in corners

and one in the
middle of the
opposite edge.

Place the level

- between the two

Then place the level parallel with an edge of the
Base perpendicular to the edge between the corner
screws. Use only the middle screw to level this
edge. Move the level back to the original edge to
make sure that edge is still level. Repeat as
necessary. The
Base of the :
instrument should |
now be level
enough to check
the alignment of
the pendulum (or
pendulii).
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Examine the position of the Moving Plate at the end
of the Pendulum Rod. If nothing shifted in transit,
the Moving Plate should be parallel to the Static
Plates and roughly centered between them. (Since,
due to the manufacturing process, the Moving Plate
is rarely perfectly flat, it is not possible to perfectly
center it between the Static Plates at all points across
its’ surface, nor is this necessary for the proper
operation of the instrument.) More importantly, the
Moving Plate must not be in contact with either
Static Plate. Under correct alignment, the Moving
Plate will be able to swing freely through its’ entire
arc (which is limited by the tab at the bottom of the
Moving Plate and the spacers at each end of the
Eddy Damper Plates).

Generally, if you look at each corner of the main
body of the Moving Plate; two top corners and two

~ bottom corners, and they are not in contact with
. either Static Plate, then the Moving Plate as a whole

will not be in contact with the Static Plates.

~ If the Moving Plate is touching one or both Static

Plates, the position of the Static Plates can be
adjusted by using the Multi-tool’s 5/16” nut driver
to turn the adjustment nuts at each corner of the

| outer Static Plate. If the Moving Plate is touching
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' Once the moving plate is aligned with the fixed
| plates, check the Pivot Plate at the top of the
y Pendulum Rod.

PIVOT PLATE
ADJUSTMENT SCREW

CROSSBAR

the outer Static Plate at a corner near an adjustment
nut, turn that nut counter-clockwise to move that
corner away from the Post and the Moving Plate.
Turn the nut clock-wise to move the Static Plates
toward the Post at that corner. Repeat as needed at
each corner. This is an iterative process, since
freeing one corner may cause the other corners to
shift.

If the Pivot Plate is level, then both Pivot Points will
be resting in the bottoms of the two cups in the Pivot
. Plate. Confirm this by gently applying torque
: f (twisting) to the Crossbar in a plane parallel to the
" Pivot Plate. If the Pivot Plate is level, the Crossbar
will not twist under gentle torque. If one of the
- Pivot Points is not resting on the bottom of its’ cup,

. the Crossbar WILL twist about the Pivot Point that
is at the bottom if its’ cup.

If the Pivot Plate requires leveling, use the small
Phillips screw driver from the Multi-tool to turn the
Adjustment Screw. Turning the Adjustment Screw
clockwise will raise that side of the Pivot Plate.

- Note that adjusting the Pivot Plate may shift the
| Moving Plate at the bottom of the Pendulum Rod

~ with respect to the Static Plates. Thus, after leveling
. the Pivot Plate, you should confirm that the Moving
= Plate is still centered between the Static Plates and
re-adjust the Static Plates if necessary.

Repeat the adjustment of the Pivot Plate and the Static
Plates as necessary to have a level Pivot Plate and the
Moving Plate centered between the Static Plates.

Repeat the Static Plate alignment and Pivot Plate
leveling on the second channel sensor, if present.
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2.5 Configure WinSDR

Now you will run the WinSDR software and
configure its’ parameters to talk with the
VolksMeter. This is just an initial configuration,
enough to verify operation of the VolksMeter. More
complete WinSDR configuration, for long-term data
recording, is discussed in Chapter 3.

Confirm that power is applied to the instrument by
observing the status LED next to the PWR
connector on the I/O Panel is blinking. Verify that
the communications cable (USB or RS232) is
connected to both the VolksMeter and the support
computer.

Start the WinSDR program for the first time (if you
did not do so during the software installation, you
may want to place a copy of the WinSDR icon on
the Windows Desktop to facilitate subsequent
startups).
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The program will attempt to initialize and
communicate with the VolksMeter. The program
defaults will probably not match your actual
hardware configuration and this attempt will fail.

VolksMeter 11

The Log Viewer window, when expanded, will
repeatedly display its’ attempts to communicate with
the instrument.

03/07207 11:58:11 ResetCPU .
030707 11:58:31 Mo Data from A/D Board - Time Diff: 20 |
0370707 11:58:31 Resetting WinSDHR

03/07/07 11:58:31 ResetCPU

030707 11:58:51 Mo Data from A/D Board - Time Diff: 20
0370707 11:58:51 Resetting WinSDHR

03/07/07 11:58:51 ResetCPU

030707 11:53:17 Mo Data from A/D Board - Time Diff: 20
03/07/07 11:59.11 Resetting WinSDH

0207407 11:59:11 BezetCPL

=

This is normal for a new installation.

Click on the System: 1 Menu Bar to change focus to
the main window. Bring up the System Settings
dialog box by pressing the [F6] key or, on the Menu
Bar, click ALARM | System Settings. In the
System Settings dialog box, click the General tab.

System Settings g|
General WAlarm I Dlreclurles] TCRAP ServEl.v‘EIlEnll Log F\Ie} VU\ksMEIerl
System
BALID Riate:
= | I
System Number. Purge Record Files: o
1 A 1
(o) =
A7D Board
Board Type: Sample Rate: Channels to Record:
|Unknuwn ﬂ | J | J

Time Reference Type: Ref Offzet Add/Diop Interval:
[ms]
Time Add/Drop Mode:

1 we|
o]

Cancel Help

In the System box;

If the VolksMeter is connected to the support
computer via an RS232 cable, select the Comm
Port, from the drop down list, to which the cable is
connected. The default is COMI.

If the VolksMeter is connected via a USB cable,

them open the Comm Port list and select the

“Virtual” Comm Port associated with the USB port.
This port is usually listed in the form: “COMx -

\Device\WVCPx” (VCP stands for Virtual Comm
Port). Usually there will be only one VCP entry on
the list. Select it. If there is more than one VCP
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entry, select the last one (most recently installed) on
the list.

In the A/D Board box;

From the Board Type list, select VolksMeter. The
default is Unknown.

Set the Sample Rate to 10. Default is 25.

Set Channels To Record to 1 or 2 to match the
number of channels on your VolksMeter. Default is
1.

Back in the System box;

Once you have selected the Board Type in the A/D
Board box, the Baud Rate setting becomes
available. The default is 38400. Unless you set the
Interface Board in the VolksMeter to a different
value, leave the Baud Rate at its’ default value.
Otherwise, change the Baud Rate to match the
Interface Board. The value of the Baud Rate
setting does not matter if you are using a USB
connection .

System Settings g|
General lAIalm ] Directories] TCRAP Serven’CIient] Log File] VolksMeter]
Syztem
Comm Part: BAUD Rate:
|COM3 - 4Device\VTPO | |38400 |
Syztem Number: Purge Record Files: -
1 - 5
[days] r
A/D Board
Board Type: Sample Rate: Channelz to Record:

|VOIksmeter j | 10 j |2 ﬂ

Time Reference Type: Ref Offset: Add/Drop Interval:
|E0mputer Time j |D |
[ms]

Time Add/Drop Maode: r

[tdd ]

Cancel | Help |

Click OK at the bottom of the System Settings box
to save the new settings. You will get a warning
about the old data not being viewable with the new
settings. Click OK again to continue.
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If all is well, at this point the Log Viewer should
display: “DLL: Sending Configuration Information”.

& LogViewer Q|E|@

030707 12: 2716 Reszetting WinsSDR
03/07 /07 12:27:16 ResetCPU
0307407 12:27:36 Mo D ata from &/0 Board - Time Diff: 20
03/07 /07 12:27. 36 Rezetting WinsSDR

030707 12:27. 36 ResetCPU

030707 12:27:56 Ha D ata from A/D Board - Time Duff: 20
0307 /07 12:27.56 Rezetting WinsDR
03/07 /07 12:27.56 ResetCPU
030707 122758 Mew Win5dr Startup

030707 12428:00 DLL: Sending Confiquration Infarmation

and the Real-Time (System: 1) window should
begin updating the time display at the bottom.
Depending on the display settings, you may or may
not see the VolksMeter output data trace in the
window. Also, the Log Viewer may begin
displaying various system status messages every
few seconds. Close the Log Viewer window or
move it out of the way.

The default settings for the Real-Time (System: 1)
window are X:4 (the X-axis is 4 minutes wide
before a new line is started) and Y-CHI1: 100 (the Y-
axis for Channel 1 has a compression factor of 100).
Initially (before rough leveling), the data will
typically be off-scale, too positive or too negative to
appear on the display at this point.

Open the Channel 1 Settings box by pressing
[Ctrl+1] (press and hold the CTRL key and then
press the 1 key) or Menu Bar SETTINGS | CH1.
Click the Alarm/Filter Control tab.

Channel 1 Settings ﬁl

Trace Display  Alam/Filter Contrcl 1 Channel Control | Save File | Sensor Infarmation |

Local Event Detection—
4

Enable! v Trigger Mode: + STALTA  ( Threshold
Threshald Paint: STA/LTA Ratio: Trigger Mumber; LTA Low Limit LTA High Limit
| f40 |2 |20 E5000.0
* Pre-Trigger Time: * Trigger Time: *STa Time: *LT4 Time:
[10 [30 [10.00 [100.00 * = Seconds
Teleseismic Event Detection
STA/LTA Ratio Trigger Number LTA Lowe Limit LTA High Limit
Enable: [~ [5 [2 01 1000
* Pre-Trigger Time: * Trigger Time: *5TA Time: =LTA Time:
2 20 [2 & * = Minutes

Digital Filter

Lowpass: [ Freq Pales: Highpass: [~ Freq Poles:

.

Cancel | Help |

Chamet [ =] savess.. |
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In the Local Event Detection box, disable Local
Event Detection by unchecking the Enable box. In
the Teleseismic Event Detection box, Enable
should also be unchecked. The Digital Filters,
Lowpass and Highpass should be unchecked.

Select the Channel Control tab. DC Offset should
be 0 (zero). Change the ADC Bits value to 16.

VolksMeter 11

% WinSOR - Channel: 1 CH1
Bl gam ghannel gattings Yew Window Hel

Channel: 1 CH1

Chz 1 CH1 ¥: Counts X: 2 Minutes (7}

Channel 1 Settings E|
Trase Display | Alam/Fiter Contial ~ Channel Control | Save File | Sensor Information |
¥ Display on Main window [ Invert Data
DC Dffset: ADC Bits: Component M ame:
[ 16 - I
Settings File:
™ MSeed TCPAP Send chanl.ini
Browese..
. . . . "
Camet [T~ | Savese | ok | coed | [k In the Single Line display window, the position

Click OK at the bottom of the box to save the new
settings.

At this point WinSDR should be properly
configured to communicate with the VolksMeter ,
acquiring and recording data from the sensor.

2.6 Verify Operation and Rough Level

In this step, you will use the WinSDR program to
display the sensor readings, use the Base leveling
screws to perform “rough” leveling and verify the
basic operation of the system.

Open the Single Line display window by clicking
on Menu Bar VIEW | Single Line Display. Move
the Vertical Scroll Bar slider to the bottom of the
screen. The output data trace for channel 1 will
appear on the screen. Right-click on the Single Line
Display , select Last from the context menu and
click on 1 Min. This will set the horizontal scale of
the Single Line Display window to one minute,
making it easier to see changes in the data .

2-14

of the Vertical Scroll Bar slider controls the Y-
scale of the window. This scale ranges from
11 when the slider is at the top of the window
to £50,000 when the slider is at the bottom of
the window. When the VolksMeter is the
sensor being displayed, the Y-units are
“counts” and represent the measured
capacitance value of the sensor array.
Changes in this value result from accelerations
and tilts applied to the instrument.

When the ADC Bits are set to 16, the limits of
the count range are £32,767. Thus the data
trace is guaranteed to appear on the Single
Line display if the Y-scale is set wide enough.

The Last selection in the context menu (right-
click in the Single Line display) allows you to
specify the horizontal scale of the display in
terms of time. The range is 1 minute to 12
Hours.

Click and hold the lower right corner of the Single
Line display window and drag it toward the upper
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left so that at least the bottom two text lines of the
Real Time window are visible when the Single Line
display window is on top. This will allow you to
observe the actual (1-second averaged) value of the
displayed data. This value is labeled “Input Avg”
on the bottom of the Real Time window.

If you specified 2 Channels to Record in the
System Settings earlier, then both channels
are being displayed in the Real-Time window
and data values for an individual channel is
NOT being displayed. In this case, click on the
Real-Time window to bring it to the top, right-
click in the window to activate the context
menu, select Display Channel and click on
CH1 in the drop-down list. The data value for
channel 1 will now be displayed at the bottom
of the window. Click on the Single Line display
window to bring it back to the top.

S5 WinSDR - Channel: 1 CH1
B glam Chawwl Geltigs Yew Wi Dy

5% Channel: 1 CH1
Ch: 1 CH1Y: Counts X: 2 Minute: s (7]

S0000°

2205 220005 220305 v

X4 YCHL 10 Input Avg: J2T6T
UTC: 0307 07 22:00:05.016 PST: 0307 14:03:05 7)

Min 32767 Mae: 10167 Total: 42934

Slowly move the Vertical Scroll Bar slider toward
the top of the window until the data trace is visible
at the top or bottom edge of the window. Assuming
that you are seeing a data trace that is not absolutely
flat, you have now verified the basic operation of
your VolksMeter: The instrument, the cable, the
support computer and the WinSDR software are all
working!

The screenshot above shows the data value “pinned”
at -32768 due to the Base being a bit high on the left
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of the channel 1 sensor assembly, even after “initial’
leveling with a bubble level. The spike resulted
from a gentle tap on the Pendulum Rod causing it to
swing and return to its’ stable position. The spike
also serves to verify the correct operation of the
system.

If the data trace appears completely flat and
does not respond to gentle finger pressure on
the Base or the Pendulum Rod, then the
Moving Plate is probably touching one of the
Static Plates. Readjust the sensor assembly
as described in section 2.4 until the Moving
Plate is free and the data trace responds to
movement of the Pendulum. If the data trace
does not change when the Pendulum is
moved, then check the cable connections at
the right edge of the sensor array Static Plates
(inner and outer plates) and at the Interface
Board. If that does not fix the problem, refer to
the Troubleshooting section on the website.

You may now “Rough” level the instrument. (The
leveling you did with the bubble level in section 2-4
is considered “Initial” leveling.) Use the 3/32” Hex
Driver provided in the tool kit to turn the Leveling
Screw corresponding to the channel you are
observing. Level channel 1 first, then, if present,
channel 2.

LEVELING SCREW 2 \\

LEVELING SCREW 3*\ [LEVELING SCREW 1

Channel 1 is located between the Leveling Screws in
the corners of the Base (screws 1 & 3 in the figure).
If you have a 2-channel VolksMeter, it is best to
level channel 1 by adjusting screw 1, since this will
have the minimum effect on channel 2.
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Slowly turn the leveling screw until the data trace is
even with the center line in the Single Line display
window. Note that there is some lag in the update of
the display (it is refreshed once per second) and
there is backlash in the leveling screws. It may take
a couple of tries to get the trace centered.

WinSUH - Channel: 1 CH1
B glam Chawl Geltigs Yew Wik b

5% Channel: 1 CH1
Ch: 1 CH1 ¥ Counts X: 7 Minutes (7]

L0000

2 22:15:29

A A YCHIE IO Inpint fovgs 57
UTC: 630707 22:16:29.007 PST: 0307 14:16:34 (7)

Min: 32767 Max: 32763 Total 65535

The screenshot above shows the data trace visually
centered (with a Y-scale at £50000) and the Input
Avg value at —57. At this stage, if the Input Avg
value is in the range of £500, that is acceptable.

Now move the Vertical Scroll Bar slider upward
until the data trace is on or near one of the plus or
minus 50% of scale lines on the Single Line display
or until the width of the trace (due to noise) is about
5% of the height of the window.

WinSDR - Channel: 1 CH1

4E Channel: 1 CHY

EEE

Che 1 CHYYW: Coumts X: 2 Minutes (7}

]

X: 4 Y.CHI: 10 Input Bva: S50 Min: 32767 Maw: 12768 Tatalk: 65535
UTC: 030707 22:29:53.049 PST: 0307 14:29:53 ()

2LATT

R I

The larger spikes around the center of the display are not an
earthquake but are caused by my typing the previous paragraph while
the VolksMeter operates on a table next to the computer.
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Notice that the Y-scale in the previous screenshot is
now £1000, a 50X magnification over the 50000
Y-scale in the initial displays.

Once again, adjust the leveling screw to place the
data trace on the center line of the window and get
the Input Avg value as close to zero as practical.
Getting the value to stay in the range of +100 at this
stage is acceptable, £50 is very good.

Getting used to the display lag, the backlash in the
leveling screw and the overall response of the sensor
to small adjustments will take a few tries. Don’t
worry about getting right on. This process will have
to be repeated when the VolksMeter is placed in its’
permanent location. Right now you are just
verifying operation and getting a feel for the
sensitivity of the instrument.

Some tips: Do not put weight on the leveling screw
through the tool. Do not lean or rest your hand on
the surface holding the instrument. Your very
presence (weight on the floor) near the instrument
will be detected and recorded. When you move
away from the VolksMeter (just a few feet) after
carefully centering the data trace, the trace will shift.
This is normal and will be compensated for once the
instrument is placed in its’ permanent location.

If you have a 2-channel VolksMeter, you should
now “rough” level channel 2. Click on the Real-
Time window to bring it to the top. Right-click in
the Real-Time window to activate the context menu
and select CH2 from the Display Channel list. Click
on the Single Line display window to bring it back
to the top. Right-click in the Single Line display
window to get its’ context menu and select CH2
from the Channel list to begin displaying the
channel 2 data trace.

If the trace is not visible, drag the Vertical Scroll
Bar slider downward to increase the Y-scale range
until the trace is visible. Confirm that channel 2 is
being sensed by gently tapping the Pendulum Rod.
The displayed data trace should react to the
pressure. Using Leveling Screw #2 this time, center
the CH 2 data trace to +100 or better.
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WinSDR - Channel: Z CHZ

AR08 k2 . L s value has changed. If necessary, readjust Leveling
S 9T Al Screw #1 to bring the CH1 value back to +100 or
T _ better. Repeat with CH2. Note how much the value

: changes just from the weight of the tool in the
Leveling Screw socket. See how much it changes if
you walk a few feet away, wait for the value to
stabilize and then walk back.

WinSDR - Channel: 2 CH2 DEx

Ele Alarm Channel Settings View Window Help

Channel: 2 CH2 OBEX
Ch: 2 CHZ Y: Counts X: 2 Minutes (?) ~

~TT00:44:06 00:45:06 00:46:06

X:4 Y-CH2: 10 Input Avg: 795 Min: -32767 Max: 3703 Total: 36470
UTC: 03/08/07 00:46:06.048 PST: 03/07 16:46:06 (?)

This screenshot shows the Y-scale at £50000. The
CH2 Input Avg value started at —32768 and, after a
couple of overshoots and readjustments, settled at a
value of 795.

WinSDR - Channel: 2 CH2 EEX

Fle Alorm Chanel Setings View Window Help 10010608 01:07:08 01:08:08

X: 4 Y-CH2: 10 Input Avg: 23 Min: -32767 Max: 3703 Total: 36470

% Channel: 2 CH2 (=13
= UTC: 03/08/07 01:08:08.070 PST: 03/07 17:08:08 (2)
8

Ch:2 CH2 Y: Counts X: 2 Minutes (?)

I 01:06:59 UTC [ 17:08:59 Local

In this screenshot, the Y-scale is only £100. A few
tens of counts of high-frequency and low-frequency
noise are normal at 16 bit resolution in an uncovered
table-top environment with someone (you) moving
around nearby.

You have now verified the proper operation of your
VolksMeter. Proceed to section 2.7 Select
Permanent Site.

-1500

00:52:22 00:53:22 00:54:22 ~

X:4 Y-CH2: 10 Input Avg: 38 Min: 32767 Max: 3703 Total: 36470
UTC: 03/08/07 00:54:22.059 PST: 03/07 16:54:22 (?)

In the next step, the Y-scale is changed to +1500.
Notice how the initial data value (on the left edge of
the window) is still about +795 average, but is now
slightly above the upper grid line, which represents
a value of +750 ( half of +1500). The Leveling
Screw is adjusted, very gingerly, to bring the CH2
Input Avg value into the +50 range.

Now switch the Single Line display back to CH1
(right-click, Channel | CH1) and see how much its’
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