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Introduct ion  
 

The Narod Intelligent Magnetotelluric System (NIMS) is a digitally recording 
long period magnetotelluric (MT) receiver. Its nominal bandwidth is 2 to 
36,0001 seconds, which can be extended to DC by switching off a high-pass 
filter.   
 
This documentation covers deployment of NIMS configured to record at 8 hz 
or 1 hz.  Both configurations have PC104 circuit card format and Minerva MT-
01 rev2 data loggers.  It represents the distillation of seven years experience 
with NIMS. New users should familiarize themselves with the entire manual. 
Experienced users should at least study the “Summary of Important 
Revisions ” and “Important Warnings ”. 

 
Summary of Important Revisions  
 

1. It is now strongly  recommended that a “GPS shortcycle” (monitor 
command “s”) be invoked immediately after data logging is started. This 
demonstrates that the GPS receiver is working properly and writes a time 
stamp at the start of the recorded data. Another GPS shortcycle is a good 
idea just before the data logging is terminated to put another time stamp 
at the end of the data.  

 
2. It is now known that stray signals on the serial comm cable can disrupt the 

NIMS serial port or cause unwanted NIMS commands (such as a gain 
change) to execute when the comm cable is plugged into the NIMS. The 
following steps ensure that this cable is terminated with a low impedance 
when it is plugged in and that there are no serial commands waiting to be 
transmitted to the NIMS.  

 
This procedure conflicts with instructions in prior versions of this 
documentation.  
 
(a) Turn on the HP200 (DO NOT start the monitor program; you should 

see only the A:\> prompt) 
(b) Ensure that the comm cable serial connector is correctly inserted in the 

HP200 (the connector “bump” and HP Logo must face up). 
(c) Remove the cover from the NIMS serial connector and connect the 

comm cable to the NIMS. 
(d) Start monitor. 
 

3. It is now known that NIMS do not operate properly if the internal 
temperature of the electronics box is very high. Installation should 
therefore ensure that this temperature will not exceed 40°C (104°F). 

                                                
1 NIMS with serial numbers UW2106-1 to UW2106-10 have bandwidth extended to 188,500 
seconds and do not have the option to disable the high-pass filter. 
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4. It is now known that connecting the system ground directly to one of the 

dipole electrodes can cause a large DC offset in the preamplifier. Always 
use a separate electrode or metal stake for system ground. 

 
5. Lightning protection can be improved by grounding the negative  side of 

the external battery or solar panel. DO NOT connect the battery or solar 
panel to the system ground (pin A on the E-field input), because 
inadvertent connection of the system ground to the positive side of the 
battery or solar panel will damage  the NIMS.  

 
6. All EMSOC magnetic sensors have up-graded cases. Water-resistance is 

greatly improved. The bottoms are now glued and completely water-tight; 
the tops are clear plastic that makes sensor leveling easier and there are 
new O-ring seals for the plastic covers over the leveling knobs.  

 
7. The EMSOC magnetic sensors are now surrounded by shock-absorbing 

foam. Sensor damage is least likely during transport if the casing is lying 
on its side with sensor “north” pointing UP. The two white covers over the 
leveling knobs will then be horizontal and below the central axis of the 
sensor housing (see the first figure below).  

 
Important Warnings  
 

1. A solar panel connected to the external battery input damages the NIMS. 
 
2. Never connect the system ground (pin A on the E-field input connector) to 

an external battery terminal or a solar panel wire. Inadvertently connecting 
the system ground “pigtail”  (usually green) to the positive battery terminal 
will damage the NIMS. Connect a separate ground stake to the negative 
terminal if added lightning protection is desired. 

  
3. Never connect the system ground (pin A on the E-field input connector) to 

one of the four dipole electrodes (pins B to E). The E-field amplifiers may 
develop large DC offsets (more than 30 mv) unless there is significant 
resistance between the dipole electrodes and system ground. 

 
4. Always remove the Compact Flash (CF) memory card before turning off 

the NIMS. If power is cycled after logging is terminated, all data on the CF 
card will be erased. 

 
5. Turn the NIMS OFF before closing it for transport.  Failure to do so will 

slowly discharge and may damage the internal battery. 
 

6. Incorrect installation of the NIMS lid or foreign objects caught in the lid 
seal may result in a water leak. 
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7. The manual pressure-relief valve on an older Pelican case must be closed 
(turned tightly clockwise) for field use to prevent water leakage. It may be 
open (turned counter-clockwise) for transport.  

 
8. Read the warning on the internal battery cover before charging. 

 
9. Do not use a wrench on connectors unless it has padded jaws designed 

for use with “Cannon” connectors. 
 

10. Transport the NIMS sensor case horizontally with north up and the two 
white leveling knobs horizontal.  

 
Physical Installation  
 

• Magnetometer “head” 
 
 
 

 
 
 
 

 
 
 
 
 
 
 

 
 

 
 
The magnetic sensor is mounted on a ceramic block that is attached by nylon 
bolts to the leveling mechanism. A spring mount and a compliant foam 
around this block absorbs shock during transport. However, the bolts can still 
fail under sufficient shear or tension forces. When the casing is oriented so 
that north is up , the bolts will be in compression if the head is dropped.  
 
The magnetometer sensor head is buried in a vertical hole so that its top is 
about 10 cm (4 in) below the ground surface. The hole should be at least 3 m 
(10 ft) away from the NIMS electronics box.  The head is placed in a plastic 
garbage bag and the head cable is connected before slipping the head into 
the hole.  
 

NORTH (UP for transport) 

EAST 
 

Horizontal 
for transport 

WEST 
 

Horizontal 
for transport 
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WARNINGS: NEVER  use a wrench to tighten the head cable connector 
unless it has padded jaws designed for “Cannon” connectors. Non-uniform 
pressure on the connector can easily damage it.  Dirt and dust can 
damage the surface of the clear plastic top of the head by abrasion. If dirt 
falls on the top during installation, remove it by blowing instead of wiping. 

 
Dirt is packed tightly around the sensor housing and firmly tamped down with 
something like a pickaxe handle. During this process check that the top of the 
head is horizontal using a small carpenter’s level.   
 
NOTE:  The internal leveling mechanism can compensate for a sensor axis 

up to 5° off vertical. However, final leveling is much easier if the top of the 
head is no more than a degree or two from horizontal. 

 
The plastic bag permits the head to be more easily rotated for orientation 
after the fill is packed down.  When there is enough fill to hold the head 
securely vertical, a compass should be held against the sides of the two white 
leveling knob covers and the head should rotated so that the knob covers lie 
on an east-west line (see picture above). Final leveling and orientation is 
done later (see Phase I of the Data Acquisition Startup  section below). 
 
After the final leveling and orientation, the plastic bag is taped closed around 
the cable to keep dirt and moisture out. The sensor cable should be buried in 
a trench. If this is impossible or there is danger of it being dug up by 
predators, the cable must be protected with plastic conduit or rubber hose. 
Finally, it is good practice to cover the buried head with a mound of dirt about 
30 cm high to further reduce the diurnal temperature cycle.  
 
In situations where digging is impossible, the sensor can be installed in a rock 
cairn (pile) above the surface. Cover the cairn with impermeable material 
(such as a plastic tarp) to prevent air circulation through the cairn. 

 
• Electric dipoles 
 
Electric dipoles should be about 100 meters long and be laid out in 
geomagnetic coordinates. Dipoles as short as 40 meters have been used 
successfully with high quality electrodes.  “X” or “T” dipole configurations are 
preferable. If an “L” array is necessary, there should be two electrodes in 
separate holes at the corner of the L if at all possible.  Because induction in 
the wires is negligible at the long periods recorded by the NIMS, electrode 
wires need not be straight and should be either buried or run in plastic conduit 
if they are likely to be damaged by animals. Two strategies that have been 
used successfully when burial or use of conduit is not an option: Place rocks 
on the wires every meter or less; run the wire along the top of a (non -
electric ) fence. If the fence posts are metal, electrodes should be as far as 
practical from the posts. 
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The system ground (pin A on the E-field input connector) must nev er be 
connected to one of the electrodes (a temptation when using an L or T 
layout). The E-field amplifiers can develop large DC offsets (more than 30 
mv) unless there is significant electrical resistance between the dipole 
electrodes and system ground. A metal ground stake is adequate for system 
ground. In dry environments, it is strongly recommended that the stake be 
“salted”2. The best place for this stake is at the bottom corner of the hole in 
which the NIMS electronics box is buried (see below).   

 
Electrodes should be buried in a hole at least 50 cm (1.5 ft) deep. It is good 
practice to place the electrode in a “Russian Bucket” – a plastic cup filled with 
mud made from the bottom of the hole. This keeps the electrode damp and its 
environment more stable.  The author does not add salt to this mud, but this 
is a matter of preference. Alternate ways to achieve a similar result include 
embedding the contact end of the electrode in a clay ball, which may or may 
not be salted. 
 
For emscope installations a different procedure is followed. After the hole is 
excavated, salt the hole with saturated NaCl-H2O solution – using ordinary 
rather than laboratory grade NaCl, of the sort available for e.g. de-icing 
driveways and similar applications. This solution is made up in the ratio of 
350 g NaCl per liter of H2O. Use good quality water – either demineralized 
water or local ground water. Once the hole has been thoroughly wetted by 
pouring 1-2 liters of salt solution in it, mix up the soil in the bottom of the hole 
to form a salted mud layer nearly as high as the height of the Russian Bucket 
(typically 10 cm thick). Partially fill the Russian Bucket using a kaolinite-NaCl-
H2O slurry rather than mud made from the bottom of the hole. The kaolinite is 
hydrophilic and will act with the Russian Bucket to keep the electrode damp. 
The slurry is prepared by mixing H2O with NaCl in the ratio of 700 g/liter (i.e. 
double salt saturated), and when thoroughly mixed, combine this with 1 Kg of 
kaolinite clay powder (the raw material for porcelain ceramics), and then mix 
this thoroughly until a uniform slurry results. The bottom 6-8 cm of the 
electrode is immersed in the slurry, contained in the bucket, and this is 
covered with local soil and packed down to make an electrical contact.  

                                                
2To salt a metal grounding stake: Drive it in; pull it out; pour a liter of salty water down the hole; 
then pound the stake back in.  
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View of electrode inserted into salt-kaolinite-slurry filled Russian Bucket, which has been 
placed in hole partially filled with salted local mud. The next step is to cover the top of the 
slurry-filled bucket with 10 cm of local soil, packing the soil firmly on top of the exposed 
kaolinite slurry. This is how electrical contact is made between the electrode in the bottom of 
the bucket, and the Earth. CAUTION – make sure the electrode is inserted into the bucket at 
an angle rather than perfectly vertically, so the flat bottom of the electrode is NOT flat with the 
bottom of the bucket – the bottom of the electrode is the semi-porous electrical connection 
between the interior of the electrode and the outside environment – this must NOT be placed 
flat against the bottom of the bucket, or it will impact the contact resistance of the electrode. 
Finally cover the hole with a small board and cover board with a 10-20 cm thick layer of local 
soil. This will provide both mechanical protection for the electrode, and will keep it from drying 
out prematurely or from experiencing excessive temperature swings. It is ESSENTIAL that 
the top of the electrode be underground and covered with a thick layer of soil. Failing to do 
this will expose the copper-lead junction in the electrode to strong daily temperature 
variations, and will degrade the long-period electric field signal. 
 
Twisted connections between the electrode “pigtails”, electrode wires and the 
NIMS connector pigtails should be carefully taped to prevent water 
penetration. Electrical leakage and corrosion at these joints can be a 
significant source of noise. The NIMS electric field pigtails are coded with 
knots as follows: 
 

0 knots – system ground (a metal stake is good enough) 
                WARNINGS:  NEVER connect this wire directly to one of the 

other electrode wires. NEVER connect this wire to an 
external battery or solar panel. Use a separate stake to 
ground battery or solar panel negative for added lightning 
protection.  

1 knot   – North 
2 knots – East 
3 knots – South 
4 knots – West 
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It is recommended that dipole wires be coded the same way. 
 
After installation, measure the DC, AC voltages and resistance of each 
dipole. Make any resistance measurement quickly (ideally within 5 seconds), 
because the DVM current will disturb the electrode self-potentials. This 
disturbance can be reduced by making a resistance measurement in the 
forward and reverse direction for equal amounts of time. Forward and 
backward resistances should be averaged to get the true resistance. 
 
It is possible that for certain multimeters, in cases where there is a strong self 
potential across the electrodes (i.e. dipole voltages >> 20 mV), the resistance 
may appear to be infinite. If you encounter this, take another resistance 
reading with the wires in the reverse direction. If you see a reasonable 
resistance in that direction, this is indicative of good contact with Earth, but a 
strong self potential. See notes below about gain settings to use in such a 
case. 
 
Resistances less than 2 K! are desirable, but 20 K! are acceptable. For 
emscope installations as described above, it is rare to see contact 
resistances greater than 1 K!, and resistances of several hundred ! are not 
uncommon. 
 
If a dipole voltage exceeds 2 0 mv DC or AC, the NIMS gain MUST be set 
to low for that channel . This is discussed in more detail later. 
 
Measure the voltage and resistance between the system ground stake and 
one of the electrodes. Voltages of order 100 mv are acceptable.  However, 
with large voltages, your may have difficulty measuring the resistance with a 
DVM. In such cases, an analog Ohm-meter is best.  If resistance exceeds a 
few K!, salt the ground stake.  
 
• NIMS electronics box 
 
The NIMS electronics box has four connectors on its right end shown in the 
picture below. A fifth connector for the comm cable to the HP200 is on the 
front. The NIMS box shown is an ECS case made of fiberglass. Connectors 
on Pelican cases have a slightly different layout, but differences are obvious. 
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Inside the right end of the NIMS is a silver box with the E-field pre-amplifier. 
The switch on its side (fiberglass boxes) and on its top (some Pelican boxes) 
controls whether a high-pass filter is enabled (AC-coupled) or there is no 
high-pass filter (DC-coupled). In order to flip this switch it is necessary to pull 
the toggle away from the preamp box. It is purposely made difficult to do. This 
filter is a single pole Butterworth high-pass filter with a nominal time constant 
of 6,000 seconds which suppresses electrode drift. The 3 db period for this 
filter is at a period of 37,700 seconds. EMSOC NIMS in Pelican cases with no 
switch on the preamp boxes have a time constant of 30,000 seconds (3 db 
period of 188,500: seconds – 2.2 days). 
 
The pigtails on the power connector plug are grouped in two pairs: 

− Red/Black : ±12 V DC battery  (pins B and C) 
− Red/Green :  ± Solar panel  input (pins E and D) 

Pins C and D (the two negative wires) are tied together inside the NIMS.  
  
WARNING: Connecting a solar panel to the battery input of the power 

connector can damage the NIMS. (This damage cannot be repaired in the 
field.) ALWAYS connect the solar panel only to the red/green power 
leads; NEVER connect a solar panel to the red/black battery leads.  

Test studs for 
E-field gain: 
Open circuit  to 
ground means 
low gain  

X 

Y 

E field Magnetic sensor 

Power: 
A: NC 
B: +12 VDC (red) 
C; - 12 VDC (black) 
D: - Solar (green) 
E: + Solar (red) 

GPS antenna input 

E-field preamplifier 
Charge 
controller LED 

AC/DC coupling switch ON/OFF switch 
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The ON/OFF switch is just inside the power connector at the same end as the 
preamplifier. It has a momentary contact either way and is otherwise 
centered. Next to this switch is a green LED that is lit when the solar panel 
input is delivering enough power to charge the battery. This LED flashes 
about once per second when the solar panel is generating more than about 
14.5 volts and the battery is almost charged. A solar panel charges BOTH the 
internal battery and any external battery connected to the power connector. 
 
The NIMS electronics has two levels of lightning protection. The first shorts 
large voltage spikes on the electric dipoles and does not interrupt data 
recording. The second sacrifices components before more expensive 
damage occurs. These components cannot be replaced in the field. Lightning 
protection is enhanced if the negative  side of an external battery or solar 
panel (pins C (black wire) and D (green wire) on the power input connector) is 
grounded. 
 
WARNING: If the system ground (pin A of the E-field input) is accidentally 

connected to the positive terminal of the external battery or solar panel, 
the NIMS will be damaged. This  cannot be repaired in the field. Always 
use a separate grounding rod for the battery or solar panel.  

 
After data acquisition has been started, the NIMS box seals should be 
inspected for damage or foreign objects and the top lid should be closed. Do 
not try to fix problems with grease or sharp objects. The latches should be 
made tight. The NIMS and any external battery should then be placed in 
plastic garbage bags and buried in a hole so the shallowest part of the NIMS 
is at least 20 cm ((8 in) below the ground surface (more if daytime 
temperatures exceed 40°C (104°F)).  
 
WARNING:  The NIMS should NEVER be buried with its handle or lid at the 

bottom because the leak detector sensors will not function properly in 
these positions. 

  
The bags should be tightly taped where the cables come out of the bags and 
the tops of the bags should be as high as possible in the hole to retard water 
entering. Although NIMS are highly water-resistant and have internal 
protection that turns them off in the event that they get water inside, it is best 
not to rely on these protective features. 
 
WARNING: Fiberglass ECS cases are not watertight unless their lid serial 

number matches the box serial number and the serial numbers on the lid 
and the box are on the same side of the box. Older Pelican cases with 
pressure equalization valves that must be closed by hand are not 
watertight unless these valves are screwed firmly in a clockwise direction. 
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It is recommended that the NIMS and any external battery be covered with a 
thermal shield prior to burial. The 5’ by 7’ (1.5 by 2.1 m) “All Weather Blanket” 
(commonly called a “space blanket”) sold at outdoor stores such as REI can 
be cut into four pieces large enough to wrap over both NIMS and battery and 
down their sides. The silver side is placed down and the orange side up. After 
placing the thermal shield, the hole is filled with dirt. The GPS antenna must 
be at the ground surface and not inside the space blanket. This is because 
space blankets use a thin layer of aluminum that is opaque to GPS signals. 
The GPS antenna cable can be made less vulnerable to damage by animals 
by slipping it through a length of garden hose. Rodent damage to GPS and 
other cables is COMMON – please make an effort to protect the cables in this 
way. 
 
WARNING:  Operating a NIMS box directly on the ground with no solar 

insulation is strongly discouraged. NIMS boxes and HP200s should also 
be protected from heat during installation. Keep them under the space 
blanket as much as possible during installation. 

 
If burial of the NIMS box is not possible, it is essential that the installation 
protect it from the direct heat of the sun. The NIMS may not operate properly 
if the internal temperature of its electronics box rises above 40°C (104°F). 
Trouble is almost certain if it rises above 50°C (122°F). The shade of a tree or 
bush can make a big difference.  An above ground installation with solar 
insulation should incorporate significant thermal inertia to smooth out the 
extremes of the diurnal temperature variation. This can be as simple as 
placing the NIMS box directly on the ground and surrounding it on the sides 
and top with a box made from 2 inch (5 cm) foam construction insulation.  An 
external battery (or even rocks) within the same insulated enclosure helps.  
 
WARNING: Bears have dug up and mauled NIMS boxes.  In bear country it is 

wise to place the NIMS and battery in a strong box that is staked to the 
bottom of the hole prior to burial. 

 
Data Acquisition Startup  
 

• The monitor program and setup utility 
 
Communication with the NIMS is done with a FORTH program called 
nims.com. This program is not normally used directly, but is instead 
addressed by the monitor  program, which is an interface also written in 
FORTH.   Finally, a batch script called setup  leads the operator through the 
steps necessary to start data logging. It uses monitor.  

 
Monitor is controlled by single key commands listed at the bottom of its 
screen. In this documentation, these commands are in double quotes, but the 
quotes are not  used for the actual command. The commands are not  
followed by “enter”. There are presently two versions of monitor: mon8  
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(called mon on some cards) (for 8 hz) and mon1 (called monusa on some 
cards) (for 1 hz). A future release will detect the data rate and work 
automatically with either data rate. In the text below when it says start 
monitor, you need to use the appropriate command for your system.  
 
• Phase I  – Leveling and orienting the magnetometer 
 
1. Make sure that the GPS antenna, power connector (connected to a 

battery and/or solar panel) and either the electric dipole connector (or the 
“shorting plug” discussed below) are plugged in. Note in the following 
picture the positions of the Compact Flash (CF) card slot and the six light-
emitting-diodes (LEDs) that show system status during setup. 

 
 
 

  
 
 

2. There should be NO CF card in the logger card socket. 
 
3. Turn on the HP200. Make sure you see the A:\> prompt. If not, go to the 

later section on the HP200. MAKE SURE THE HP200 IS POWERED UP, 
BUT NOT RUNNING THE MON OR SETUP PROGRAMS. 

 
4. Plug the NIMS communication (“comm”) cable into the HP200 – make 

sure that the bump and the HP Logo on the connector are facing upwards. 
MAKE SURE THAT THE HP200 IS POWERED UP (as above) BEFORE 
INSERTING THE COMM CABLE. 

 
5. Remove the cap from the NIMS serial connector; plug in the comm cable. 
 

E-field LED (red) 
(turns on while high-
pass filter is settling) 
GPS LED  
(flashes when locked) 

CF card socket 
Data logger LEDs 

Flashes when 
data are written 
to the buffer 

1 second 
heart-beat 

Flashes only 
when CF card 
is absent 

Flashes 
when data 
comes in 
from NIMS 

R 

R 

Y 

G 
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6. Turn on the NIMS  – the LEDs on the logger should all be flashing. The 
red E-field filter LED will come on for about 9 seconds. The white GPS 
LED will flash 6 times when the GPS locks. This normally happens within 
one minute. 

 
7. Start monitor – the screen should look like this for the 8 hz configuration: 

 
 
 

 
 
 
 
 
Note the “status” in the upper left is 81. This means that the 
magnetometer is working correctly and is not slewing due to a large 
change in field. For 1 hz configuration, the block of raw hexadecimal data 
is much smaller because there are 25 bytes instead of 131 bytes per 1 
second record.  Below the hex data is an index of the commands 
available.  Each command is invoked by pressing the indicated key.  
 
NOTE: The screen shown is for the case where the GPS has not yet 

locked. There is a “00” in the “gpsbyte”; gains are shown as “not 
available” and the E-fields are shown as 0.000 because they cannot be 
calculated. After the GPS locks (GPS LED flashes 6 times), the 
gpsbytes of the GPS message will stream for about 2 minutes. When 
the streaming stops, the gpsbyte will become a “gain” byte and the 
gain will be shown in place of the “gains not available” message. 

 
8. Verify that Hx is positive and that Hz is appropriate for the location 

(positive north of the geomagnetic equator, negative south). 
 

NOTE:  Temperatures shown on the monitor screen and recorded in the 
data have accurate variations, but inaccurate offsets. 
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9. Turn on the magnetic sensor light using the “p” command (the screen 

above has the lamp on). Looking into the top of the sensor verifies that the 
lamp is on. You will see two bubble levels that form a “V” pointing south. 

 
 
 
 

  
 
 
 
 

10. Unscrew the two white covers over the sensor leveling knobs. When you 
turn either knob the bubble levels and the “tension spring assembly” (see 
picture) should visibly tilt. If you see no movement when you turn a knob, 
you are at the end of the knob’s range. Do not force the knob .  Reverse 
direction until you are clearly no longer at the adjustment stop. 

 

Leveling knobs 

Bubble levels 

Tension spring 
assembly 
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11. The knobs interact in ways that are not intuitive and practice is required to 
become an expert at leveling the sensor. Assuming that level is within the 
range of adjustment, the following steps  will level the sensor:   

 
− If both bubbles are north , turn both knobs simultaneously counter -

clockwise  until one bubble moves. 
 
− If both bubbles are south , turn both knobs simultaneously clockwise  

until one bubble moves. 
 

− If the left  bubble is south  and the right  bubble is north , turn the left 
knob counter -clockwise  and simultaneously turn the right knob 
clockwise  until one bubble moves. 

 
− If the left  bubble is north  and the right bubble is south , turn the left 

knob clockwise  and simultaneously turn the right knob counter -
clockwise  until one bubble moves. 

 
You may need to do one or more of these steps more than once. When 
you are close to level:  
 
− The knob on the right  is used to level the bubble on the left . This 

bubble moves in the same sense  as the rotation of the knob (i.e. 
clockwise rotation moves the bubble northwards).  

 
− The knob on the left is used to level the bubble on the right . This 

bubble moves in the opposite sense  to the rotation of the knob.  
 
Because the knobs interact, you will probably need to go back and forth 
between the knobs several times. 
 
If you get completely lost in this adjustment process, rotate the knobs until 
you can see that the tension spring assembly seems vertical (i.e. you can 
no longer see the spring below the round nut on its top). Then start over.  

 
12. Rotate the sensor housing until the magnitude of Hy is less than 100 nT. 

Turning the head counter -clockwise when viewed from above makes 
Hy more positive . If the cable is long enough, you can carry the HP200 
over to the sensor during this process.  This rotation will probably disturb 
the bubble levels. 

 
13. Repeat the leveling and rotation until the head is simultaneously level and 

Hy is between ± 100 nT. 
 
14. Be sure to re-install the white covers for the sensor leveling knobs. 
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15. Turn off the sensor light by again hitting “p”. (If you forget to do this, the 
light will go off when the HP200 cable is unplugged at the end of setup.) 

 
• Phase II – Setting the E-field gain 

 
1. If the gpsbyte is 00 or C7, the GPS receiver is turned on but is not locked. 

(00 means that the GPS is trying to lock, but has never been locked since 
power up. C7 means it has been locked before and is currently trying to 
lock again.)  If this does not change in a minute or two, see “GPS 
Initialization” below.  After the GPS LED flashes 6 times to signal lock, 
gpsbyte characters stream for about 2 minutes.  

 
2. You cannot change E-field gain while gpsbytes are streaming.  Wait until 

they finish. The gpsbyte will then be a valid gain character (CC, C8, D8 or 
D9) and the screen will report the gain just below the DOS time in the 
upper right.  “Beep” mode (hit “b”) audibly beeps every time a gpsbyte is 
transmitted. This avoids having to watch the streaming gpsbytes.  

 
Note – a gpsbyte (i.e. a status byte) of 93 indicates there is a failed 
magnetometer channel. If this is encountered, log the incident. We have 
found that this can happen if the magnetometer connector pins are not 
seated properly, and this can sometimes be corrected if the 
magnetometer cable is disconnected and reconnected. If this does not 
solve the problem, the unit must be returned to the depot for repair. 

 
 

WARNING: In “beep” mode, the NIMS gain can be changed while GPS 
data are streaming. In beep mode, the gain shown on the monitor 
screen is stored in HP200 memory and may not be synchronized with 
NIMS hardware. Beep mode must be cancelled by hitting “b” again to 
get gain info from the NIMS even after beeping ceases. 

 
3. The NIMS wakes up in LOW gain. To change to HIGH for both E-channels 

hit “h”. You may hear a stepping relay click. The red LED on the top circuit 
board comes on for about 9 seconds while the filters in the E-amps settle. 
About 1 second after this LED goes off, the Ex and Ey numbers on the 
monitor screen should be close to zero. To switch to Ex HIGH and Ey 
LOW from LOW gain, hit “x”; To use Ex LOW and Ey HIGH hit “y”. You 
can use “x” and “y” only if you are in LOW gain. If you are in HIGH gain, 
you will get an error message telling you to first switch to LOW gain. 

 
NOTE: In most circumstances the E-field preamplifier has the lowest 

noise if HIGH gain is used. However, the maximum input voltage in 
high gain is ±20 mv. If you measure AC or DC exceeding about ±15 
mv on a dipole before plugging it into the NIMS, you should use LOW 
gain for that channel. It is not enough to check the voltage using 
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monitor when you are in HIGH gain, because the numbers will be 
“pinned” at about ±16 mv (and have a sign opposite to the actual input 
voltage).  Absent a DVM, you can measure the DC voltages on the 
dipoles using LOW gain  and a “shorting plug” as described in step 5 
below. 

 
NOTE: LOW gain should generally be used if the short period apparent 

resistivity is above 1,000 Ohm-m to prevent saturation during a large 
geomagnetic disturbance. LOW gain should ALWAYS be used 
when the E -field preamps are DC coupled to decrease the chance 
that electrode drift will saturate the E-field input. 

 
4. After you have set the gain, check that the NIMS gain is in fact what you 

think it is. There are two metal studs close to the GPS antenna plug. The 
top one is for Ex, the bottom one for Ey. Measure the resistance between 
each of these studs and ground (the GPS antenna connector will do). 
Open circuit means LOW gain; a short means HIGH gain. (Note: Do this 
test after the red filter-settling LED has switched off.)  When in doubt as to 
what the NIMS gain is, trust what the “stud test” tells you. The stud to 
ground resistance is controlled by the same stepping relay that controls 
the gains of the preamps. It is impossible for a preamp to be working and 
for the stud test to be wrong. However, there are several ways that the 
correct gain may not be properly transmitted to the monitor screen. The 
most common of these is that the GPS is streaming characters because 
the same serial line is used for both gpsbytes and the gain character. If 
you are using “beep” mode to set gain while GPS data are streaming, the 
gain displayed is from memory in the HP200 and not a gain character sent 
from the NIMS. You need to cancel beep mode  to get gain info directly 
from the NIMS even after the beeps have stopped.  

 
5. A useful check of the E-field amplifiers is to set the gain while a “shorting 

plug” (see paragraph below) is installed in the E-field input (or all the 
dipole wires are shorted together). After the filters have settled, replace 
the shorting plug with the dipoles. The voltages on the monitor screen 
should agree with the DC voltages measured with a DVM on the dipoles. 
(On the dipole plug, B-C is North-South-Ex; D-E is East-West-Ey.)  Note, 
however, as discussed above, the monitor voltages will be “pinned” at 
about ±16 mV if the gain is HIGH and the dipole voltage is outside ±20 
mV. 

 
6. The “shorting plug” - a small circuit board has been provided that has a 

connector that plugs into the NIMS electric field plug. The circuit board 
has a camera battery that provides a stable voltage reference. Before 
using, make sure the battery is still good by checking its voltage with a 
multimeter. 
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The shorting plug has two toggle switches. Once installed in the NIMS, 
when viewed looking down from the top, the two toggle switches are as 
follows: 

 
Top switch has two settings. When flipped upward, this provides a voltage 
reference of 180 mV. When flipped downward, it provides 18 mV. 

 
Bottom switch has three settings. When centered, this shorts the voltage 
out – so it provides 0 mV from the shorting plug to the NIMS. This allows 
you to determine if there is any offset from 0 V as recorded by the NIMS. 

 
When the bottom switch is flipped down, the voltage reference will provide 
negative voltages – the value of the voltage (-180 mV or –18 mV) 
determined by the state of the top switch, 

 
When the bottom switch is flipped up, the voltage reference will provide 
positive voltages (+180 mV or +18 mV) also determined by the state of the 
top switch. 

 
When you first set up the NIMS in the field, before connecting the electric 
dipoles, first connect the shorting plug, and write down all the values as 
displayed on the NIMS screen, for zero volts, for –18 mV, for +18 mV in 
both high and low gains. Then for low gain only, repeat as above, but for 
+180 mV and –180 mV. 

 
When you do this, allow the NIMS filters to settle for approximately 3-4 
minutes after you switch voltages. Once the MONUSA screen-displayed 
NIMS voltages are stable, you can log them in your field notebook. 

 
Why do we do this? It is part of the continuous calibration process – the 
NIMS amplifiers can age and change their behavior during a field season. 
Once these are returned to the OSU NIMS instrument depot, over the 
winter season the NIMS will be recalibrated and the values compared to 
those you have obtained in the field. 
 

7. Now that you’ve finished using the shorting plus, after the filters have 
settled replace the shorting plug with the dipoles. Once again, the 
voltages on the monitor screen should agree with the DC voltages 
measured with a DVM on the dipoles. (On the dipole plug, B-C is North-
South-Ex; D-E is East-West-Ey.)  Remember however, as discussed 
previously, the monitor voltages will be “pinned” at about ±16 mV if the 
gain is HIGH and the dipole voltage is outside ±20 mV. That means you 
have driven the amplifiers to the “rail” and they are not producing useful 
data – the input signal is too big for high gain. If so, then set the system to 
low gain, and let it settle. Make sure you re -zero the  E-fields before 
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starting the data logger.  The easiest way to do this is to hit the key 
corresponding to the current gain and wait for the filters to settle. 

 
8. Exit monitor with the “q” key. 
 

 
• Phase III  – Entering meta-data and starting logging 

 
1. Insert a CF card in the logger (card logo faces to rear of NIMS) – The 

lower left red logger LED should turn on and the upper left red LED should 
turn off. The yellow and green LEDs on the right should continue to flash. 
(Note: if you are using a rev1 logger, you will need to insert and format the 
CF card before you start monitor – see the section on rev1 loggers below.) 

 
2. The lower left red LED will stay on until the logger has formatted the CF 

card. This takes 13 seconds for a 1 GB SanDisk Ultra II and about 28 
seconds for a 256 MB SanDisk standard compact flash. Other brands and 
sizes may take different times. If the red LED turns off in a much shorter 
time, it may mean that the logger is in recording mode. Pull out the CF 
card, cycle the NIMS power and then insert the CF card again. (Note: if 
you pull out the CF card while it is formatting, you must  cycle the NIMS 
power before re-inserting the CF card.) 

 
3. When the formatting is complete, the lower left red LED turns off and 

stays off. Observe it for at least 30 seconds to be sure that this is so and 
that you have not inadvertently re-started logging (see step 2 above and 
later discussion). 

 
4. Start setup . If all your NIMS are configured the same, there will be only 

one version of this command. If some are 1 hz and some are 8 hz, there 
should be a setup1 and a setup8 (or a setup_usa and setup_emsoc). 

 
5. setup first copies header.gen to header.tmp and opens header.tmp for 

editing with the DOS editor. Its use is fairly obvious.  The idiosyncrasies 
that you need to know about are: 

 
− The cursor is a blinking underline that can be hard to see. 
− The cursor is moved around the screen with the 4 arrow keys at upper 

right of keyboard. 
− The “del” key and the “back arrow” key to its left both delete 

characters. 
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6. Here is a recommended header.tmp as it looks like on the HP200 screen: 
 
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>  
>>> meta - data <<<<<<<<<<<<<<<<<<<<  
SITE NAME: Bakersfield  
STATE/PROVINCE: California  
COUNTRY: USA 
>> Code (max 8 char) in double quotes REQUIRED to start the NIMS <<<<<<  
>> Next 3 lines contain values required for processing <<<<<<<<<<<<<<<<  
>> Gain character is used ONLY when it cannot be determined from data<<  
>> Lines after that are optional <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<  
"CAgtv12a"< -  2 CH State + 1 - 3 CH profle + site # (1 to 99) + RUN ltr <<  
2612 - 8    < --  SYSTEM BOX I.D.; MAG HEAD ID (if different)  
100.0  0. < --  N - S E WIRE LENGTH (m); HEADING (deg E mag N)  
100.0 90. < --  E - W E WIRE LENGTH (m); HEADING (deg E mag N)  
H         < --  Gain character (L, H, X or Y)  
          <--  N ELECTRODE ID  
          < --  E ELECTRODE ID  
          <--  S ELECTRODE ID  
          < --  W ELECTRODE ID 
          < --  GROUND ELECTRODE INFO 
COMMENTS: 
 

7. The only entry in this file that is REQUIRED to start the NIMS is the 
site+run code between double quotes. This code can be any length from 1 
to 8 alpha-numeric characters as long as it is legal for a DOS directory 
name. The example shown is a site code suggested for the IRIS DMC. It 
consists of 2 upper case letters for the state/province; up to 3 letters for 
the profile ID; a number from 1 to 99 for the station ID and a lower case 
run letter.  

 
8. IRIS requires a geographic site name, state/province and country in the 

meta-data. If you leave these out, the archiving software will load them as 
“unknown” and an archive quality control person will have to deal with 
them based on the GPS location. It is rude to leave these blank. 

 
9. The next three lines are the NIMS serial number and the E-field dipole 

lengths and directions (degrees east of magnetic north). These are 
needed for processing.   

 
10. The line with the gain character is used only in the event that the 

processing cannot determine the gain from the data stream. This can 
happen when the GPS fails. The letter entered should be determined 
using the gain interrogation studs on the side of the NIMS (never from 
what you see on the monitor screen). 

 
11. Other information in the file will be archived but is not used for processing. 

It is good practice to keep track of electrodes so that problem ones can be 
identified. 
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12. Exit the DOS editor with the key strokes “ALT” then “f” then “x”; if the file 
has changed you will get a dialog window asking you whether you want to 
overwrite the exisiting header.tmp. Answer yes (“y”). 

 
13. The 2nd screen is monitor. This is your last opportunity to make changes in 

head orientation and E-field gain. Hit “q” to quit. 
 

14. The 3rd screen edits header.tmp again. This is your last opportunity to 
correct meta-data or add comments. Exit with ALT-f-x. 

 
15. The HP200 then makes a directory on its flash card whose name is 

identical to the code in double quotes. You will not be allowed to make this 
directory if it already exists.  You must quit monitor, delete the directory 
and its contents and start over. 

 
16. If the directory is made successfully, header.tmp will be copied to it and 

then the contents of header.tmp will be written to the start of data.bin on 
the CF card in the NIMS. This write is echoed  by the logger to the HP200 
screen. If the header is scrolling, the header text is being written. You 
should see the lower left red LED on the logger flash at least once during 
this write. 

 
17. When the header writing operation is finished, you will be asked to start 

the data logging by hitting any key. This feature allows you to start the 
logging at a known time. This is useful in emergencies such as a failed 
NIMS GPS. 

 
18. The final screen is again monitor.  

 
19. Data are being written to the logger output buffer when the lower left red 

LED flashes. The time between flashes is about 20 seconds for 1 hz data 
and 4 seconds for 8 hz data. If you do not see these flashes, the NIMS 
is not recording. The buffer is flushed to the CF card once per hour. If for 
any reason you pull the CF card out of its socket without stopping the 
logger, the data will not be harmed, but you will lose data since the last 
buffer flush (at most one hour). 

 
20. If the logger LEDs time-out, they can be re-started with the “t” command. 

 
21.  It is strongly advised  that you write a GPS time mark to the start of your 

data. This is done using the monitor “s” (GPS shortcycle) command. 
When you press “s”, the gpsbyte will change to C7 after a coupld of 
seconds (meaning that the GPS receiver has been turned on and is trying 
to lock).  In less than a minute, the GPS LED should flash indicating that 
the receiver has locked. The gpsbyte on the monitor screen starts to scroll 
the GPS message. If you wait until this finishes, the gpsbyte should revert 
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to a gain character, but it is not necessary to wait for this to happen. If the 
GPS does not quickly lock during this shortcycle, the GPS system is 
malfunctioning and you may get no time marks in your data. 

 
22. Close the NIMS. 

 
23. Quit monitor for the final time using “q”. 

 
24. Unplug the comm cable from the NIMS after  monitor quits and before  you 

turn off the HP200. 
 

25. Attach the NIMS serial connector cover. 
 

Finally, you may want to wait a few minutes and do the tests described below 
in “Checking operation of a NIMS that is recording”. All but the last one 
can be performed without opening up the NIMS. 

 
At the end of each field day, site directories created that day should be copied 
from the HP200 flash card to the field laptop. These directories on the field 
laptop become the destination for the data upload when the site is serviced. 

 
Site Servicing  
 

• Summary   
 
1. Dig up the NIMS. Be very careful not to damage any cables. 
2. Check proper operation of the NIMS (see below ).  
3. Retrieve the data (see below ). 
4. Check E-field wires, check and (if necessary replace) batteries, etc. 
5. Re-start data acquisition (see below ). 
6. Re-bury the NIMS.  

 
• Checking operation of a NIMS that is recording 

 
These tests should always be done prior to data retrieval, but can be done at 
any time. It is not necessary to stop recording. All except the last test can be 
done without opening the NIMS box.  

 
1. Determine the gain using the two studs on the end of the NIMS. Be sure 

to note in the field logbook if these gains are not what you expect. It is 
crucial  that you do this before connecting the HP200 comm cable, 
because static electricity on this cable has been observed to cause a gain 
change command (the red filter LED comes on when you plug in the 
comm cable). 
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2. Turn on the HP200. Make sure you see the A:\> prompt. MAKE SURE 
THE HP200 IS TURNED ON BUT NOT RUNNING THE MON OR SETUP 
PROGRAMS BEFORE YOU CONNECT THE HP200 TO THE NIMS. 

 
3. Connect the HP200 to the serial comm cable (the HP logo and bump must 

face up).   THEN connect the comm cable to the NIMS.  
 

4. Start monitor – you should see the monitor screen with the hexadecimal 
data block. The magnetic field component values should change with 
time. If the data block does not appear, check that the comm cable is 
plugged in correctly. If there is still no data block go to the second NOTE  
following step 14 of Retrieving Data. 

 
5. Verify that the magnetic field components are reasonable and that the 

status byte is 81. 
 

6. Look at the gain. If it says “not available” it means that the NIMS is not 
sending gain characters to the HP200. This is usually because the GPS is 
on. If the gain is displayed, but is not what you expect from step 1 above, 
always re-test the hardware gain using the test studs on the end of the 
NIMS. Trust the studs, not monitor. If GPS bytes are streaming, it is good 
practice to wait until they are finished and a valid gain byte is displayed. 

 
7. Look at the gpsbyte. If it is a valid gain byte: CC, C8, D8 or D9, then a 

GPS lock has occurred recently and you can continue. If it is C7, then the 
GPS is currently trying to lock. Normally this will occur in 10 to 30 
seconds. If it has not locked in a minute, check the antenna and cable. If 
there is obvious damage, replace them and the GPS should lock within a 
minute or two. Wait until the gpsbytes stop streaming and a gain byte is 
again displayed before continuing. Note – a gpsbyte (i.e. a status byte) of 
93 indicates there is a failed magnetometer channel. If this is 
encountered, log the incident. We have found that this can happen if the 
magnetometer connector pins are not seated properly, and this can 
sometimes be corrected if the magnetometer cable is disconnected and 
reconnected. If this does not solve the problem the unit must be returned 
to the depot for repair. 

 
8. If gpsbytes are not streaming and a valid gain byte is displayed, it is 

recommended that you use the “s” command to start a GPS short cycle. 
This will write a time stamp to the end of your data. Wait until the GPS 
data have finished streaming before going on. 

 
9. Open the NIMS if it is not already open. If the LEDs on the data logger are 

dark hit “t” to turn them on. The yellow data-in and green heart-beat LEDs 
on the right should be flashing and the red LED in the lower left will flash 
occasionally as a 512 byte data sector is written to the logger’s output 
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buffer. These flashes are about every 20 seconds for 1 hz data and every 
4 seconds for 8 hz data. It is very likely that they will flash if you have 
been able to communicate with the NIMS in the prior steps. If you could 
not communicate, see the second NOTE following step 14 below. 

 
• Retrieving data 

 
Data retrieval involves stopping the data logger and copying data from the CF 
card to a destination computer. This discussion assumes that you have made 
individual folders on the destination computer for each CF card you are 
uploading. The best way to do this is to copy the folders from the HP200 flash 
card that were made when the data run was started (see the end of the 
section on Data Acquisition Startup ). 

 
10. Start monitor if you have not already done so. 
 
11. End logging by hitting the “e” key. The green logger LED in the lower right 

will turn on and stay on and monitor will quit. 
 

12. Remove the CF card. All logger LEDs will start flashing as the logger is 
reset (see Phase I , step 3 above).  

 
WARNING: NEVER turn off the NIMS until after the CF card has been 

removed. Cycling the power off and on after logging has been 
terminated will erase all data on the CF card. 

 
13. Copy the data.bin file on the CF card to an appropriate place on the field 

laptop as soon as practical. The best place is a copy of the directory 
created on the HP200 at deployment whose name is the site+run code.  

 
14. CF cards should be recycled only after a backup copy of the data on the 

field laptop has been made. 
 

NOTE: Step 11 flushes the logger buffer to the CF card and writes an eof .  
As noted earlier, this buffer is flushed to the CF card only once an hour to 
save power and to increase the life span of the CF card. If for any reason 
you need to remove the CF card without using “e”, the data will not be 
harmed, but you will lose the data since the last flush. If you just wrote a 
GPS time stamp using “s” you will probably lose this stamp.  

 
NOTE: If the NIMS serial port is “hung” or the NIMS is no longer running 

when you connect the HP200, you will not be able to communicate with 
the NIMS. In this case, pull out the CF card and transfer data.bin as usual.  
If the logger LEDs all start flashing when you pull the card, the port is 
hung. If they do not flash, then it means that the NIMS is shut down. This 
can happen because the batteries are dead, the moisture sensor has 
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decided to shut down the NIMS, a sacrificial component has been 
damaged by lightning or an electronic fuse has tripped and not reset itself 
as it should. Push the ON/OFF switch to OFF and then ON. If the logger 
LEDs start flashing, the moisture sensor probably turned the NIMS off. 

 
NOTE: If NIMS power fails in any way (including turning the NIMS off) while it 

is logging, it will resume logging when power is restored IF there is a CF 
card in the logger at the time power comes back on. The logger assumes 
that the CF card is formatted. To avoid this happening inadvertently, 
never  turn on the NIMS with a CF card installed.  If you determine that 
logging has re-started, it is best to stop the logging using the “e” 
command. 

 
 

• Re-starting data acquisition 
 

1. After the CF card has been removed (see warning after step 12 
above ). The NIMS power should be turned off and back on. This ensures 
that the logger is completely reset and causes the GPS to be re-acquired. 

 
2. Before starting setup, you can save time re-entering meta-data for the site 

by changing to the site+run directory  on the HP200 and using the 
command:  

 
 “copy header.tmp ..\header.gen”. 
 
This makes the current site header file, the header template file for the re-
start. Be sure to  
 
“cd ..”  
 
after this copy. You should see the A:\> prompt again. 

 
WARNING: If you “copy header.tmp to ..\header.tmp”, you will NOT achieve 

what you want because setup will use the old header.gen to over-write it.  
 

3. Go to Phase II of the Data Acquisition Startup section. 
− Remember to edit the run letter  in the site+run code between the 

double quotes in the new header.tmp 
− Note any anomalies found at this site in the COMMENTS: section of the 

new  header.tmp 
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NIMS Power  
 

• Requirements  
 

The NIMS average power consumption is about 1.8 Watts and it consumes 
less than 4 AH per day. Thus the 12 AH sealed lead-acid battery, which may 
be installed in the internal battery compartment, will run the NIMS for about 3 
days.  If a 20 to 30 W solar panel is used, the internal battery is all that is 
required at most latitudes except during winter.   
 
A 75 AH external deep-discharge battery in good condition should last 2 
weeks with a margin of safety. Be sure to account for the decrease in AH 
rating due to low average daily temperatures during winter. 
  
During winter, the solar panel should be at least 30 W and a 50 AH external 
battery to bridge extended periods of cloud cover should added.  If you need 
solar power at latitudes above 50° or in unusually cloudy areas, you need to 
find out how to install a panel to average several Watts at your location. 
 
When a solar panel is not used, the internal battery works in tandem with any 
external battery. The NIMS draws power from whichever battery has the 
highest voltage.  One can thus exchange external batteries without 
terminating logging as long as the internal battery voltage not too low. You 
can test the internal battery voltage using a voltmeter on the small plastic plug 
with one triangular and one flat side that you will find near the on/off switch. If 
it is much below 12 volts, it may not keep the NIMS running while you change 
an external battery. 

 
WARNING: Do not leave the internal battery in a completely discharged state 

for a long time. It will be damaged. If you are servicing a site and find 
completely flat batteries (less than 12 V), charge the internal battery for at 
least an hour using one of the methods below. 

 
• Charging the internal battery  
 
1. Connect a solar panel to the solar panel input on the external power plug.  

NOTE:  The solar panel will always charge both the internal and external 
batteries (if present). If you are trying to charge only the internal 
battery with a solar panel, you need to temporarily disconnect the 
external battery. 

 
2. Connect a charger with a 2 A maximum output current to the small plastic 

plug found near the on-off switch. The pointed end of this plug is the 
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positive side of the battery.  An 800 mA switching charger is normally 
supplied with each 5 NIMS. These chargers work on 110-240 50-60 hz 
VAC. They recharge an internal battery in about 15 hours. 

 
3. Remove the padding around the plastic cage containing the NIMS 

electronics and internal battery. Turn the cage upside-down and connect a 
charger to the exposed battery terminals.  

 
WARNING: Use a charger capable of no more than 2 A charging current. 

The inexpensive 2/6 A chargers available in auto and hardware stores 
are suitable, but MUST be used in their 2 A mode. The 6 A mode 
overheats the battery. It may swell and leak. It then jams in its holder 
and is difficult to replace. 

 
4. Connect the solar panel input to a current-limited DC power supply of at 

least 15 V. The current limit should be 2 A or less. 
 
 
GPS Initialization and Problems  
 

It is good practice to be sure that the GPS receiver can lock at your survey 
base before taking the NIMS to the site. Use “GPS mode” described below. 
 
The most common reasons for the GPS to fail to lock are poor placement of 
the GPS antenna (insufficient visibility of the sky), a damaged antenna cable 
or a faulty antenna. Check the last two by plugging in another antenna. 
 
Another common reason is that the GPS is so far from its last known location 
that it cannot find itself. This latter condition is worse if the receiver has an 
almanac that is the seriously out-of date. This can be rectified by connecting 
the receiver to an antenna and running it for an extended period of time. The 
magnetic sensor and E-field dipole do not need to be connected to test the 
GPS receiver and get a new Almanac.  

 
1. Connect the GPS antenna. 
 
2. If you are using external power (solar and/or 12v battery) connect it. 

(NOTE: A solar panel MUST NOT be connected to the battery input.) 
 

3. Connect the HP200 to the NIMS.  
 
4. The PCMCIA card with NIMS software must be in the HP200. 

 
5. Turn on the NIMS and turn on the HP200 and make sure the prompt is 

A:\> 
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6. Start monitor (at the A:\> prompt, type the command: mon1 or mon8 ( or  
monusa or mon on some cards) depending how your NIMS and HP200 
software is configured). 

 
7. Hit “g” to place the NIMS in GPS mode. You should now see two lines of 

GPS characters across the top of the screen like this: 
 

 
 
 

 
 
 
The 15th character from the left will be V or A. V indicates that the GPS 
has not yet locked. V changes to an A and the white GPS LED on the top 
circuit card starts to flash once per second while the receiver is locked. It 
will continue to flash until you exit GPS mode. 
 

8. Leave the GPS mode running. You will get a new almanac within 30 
minutes after the receiver locks. 

 
9. To exit GPS mode, hit any key. 

 
It is good practice to run GPS mode while you are installing a site . An 
alternative is to use the GPS “almanac” function of monitor (key “a”). This 
turns the GPS on for 45 minutes. It does not interfere with data logging.  
Almanac mode continues if you quit monitor. Thus it can be entered in the 
final screen of setup  and left running when you leave the site.  The GPS LED 
flashes while almanac mode is locked and stops when almanac mode 
terminates. 
 
Another possibility is that the GPS memory backup battery is completely 
discharged. Then there will be no Almanac. To recharge this battery: 
 
1. Turn on the NIMS with NO GPS antenna  connected.  Nothing else needs 

to be connected either. 
 
2. Leave it on overnight. 
 
You should then plug in a GPS antenna and acquire the Almanac as 
described above. This may take a long time, so be patient.  After the receiver 
has been locked for at least 30 minutes, you should be able to cycle the 
NIMS power of and on and lock (indicated by 6 flashes of the GPS LED) in 
less than a minute. 

“V” shows that the GPS is not locked  (“A” means locked) 
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HP200 Palmtop Computer  
 

These instructions are for an HP200 with standard HP built-in software. 
HP200’s with other software that starts after a boot may require additional 
steps to get to the A:\> prompt. Commands are in double quotes, but DO 
NOT key the quotes.  

 
• Reboot:  
 
To kill a frozen operation, press “CNTL-ALT-DEL” at the same time. The 
HP200 will re-boot and end up at step 4 below. If this does not work, you 
must do a cold start. 

 
• Cold start 
 
In some circumstances, the HP200 will be completely un-responsive (i.e. will 
not re-boot using “CNTL-ALT-DEL” pressed simultaneously). You then need 
to reset the HP200 to a “cold-start”.  

 
1. Remove ALL batteries (the 2 AA AND the lithium coin-cell (see below). 

Wait at least 5 minutes. 
 
2. Replace the batteries. 
 
3. Turn on the HP200 (it may turn on automatically when the batteries are re-

installed). 
 

4. The 1st screen requests date and time.  
a) Date MUST be entered using 4 (four) digit year. For example: 

06/09/2007 
b) Time can be most easily entered in 24 four format:  For example: 

15:43 
c) After each entry hit enter 
d) Skip over owner lines using enter. 
e) Answer “y” to question: Is everything OK? 

 
5. The 2nd screen is the HP logo. Use the blue function key “&…” to go to the 

next screen. 
 

6. The 3rd screen is the default HP software. If presented with “welcome to 
applications manager, use “esc” to close this message. 

 
7. To exit to DOS: press one after the other the keys: “ALT” then “a” than “t”. 

Then press “enter” at the OK message. 
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8. The prompt is now C:\DAT> 

 
9. Make sure that the PCMCIA flash card with NIMS software is installed. 

Change to the A:\> prompt using the command “a:” 
 
• Screen Contrast 
 
The HP200 screen contrast may change to the point that you cannot read it. 
This is particularly likely to happen if the screen overheats. You should not 
leave the HP200 unprotected in hot sunlight.  

 
To darken screen press on and + simultaneously. 
To lighten screen press on and – simultaneously. 
 
• Miscellaneous 
 
The HP200 uses two AA batteries and a CR2032 lithium button battery. The 
button battery is behind the dark infra-red port cover at the right end of the 
computer. Slide the plastic battery holder out being careful not to break off the 
hinged part.  Be sure you have spare batteries of both kinds in the field.  
 
The serial connecter is easily inserted upside-down. Make sure that the HP 
Logo and bump on the connector are facing upwards. The serial port pins are 
easily damaged. Do not force the communications cable connector into this 
port. If it will not go easily, check that it is right-side up and that none of the 
pins in the port are bent. Gently straighten any bent pins. 
 
The maximum size PCMCIA flash card that can be mounted by the  
HP200 is 128 MB.   You cannot use the CF cards used by the NIMS in a 
PCMCIA adapter unless they are 128 MB or smaller. 
 
Dust can get into the keyboard and degrade the key contacts. Always press 
the keys firmly . 
 
A help utility with a synopsis of NIMS startup and stop commands is installed 
on the HP200 flash card. Type “help” and then “enter” (no quotes) at the A:\> 
prompt. A PDF of this documentation is usually included on the HP200 flash 
card. 
 

MT-01 rev1 Logger  
 

This older version of the logger is in use only as emergency replacements. It 
can easily be recognized because it has no “coin” back-up battery on its 
circuit board. There are several features that are different from the rev2 
loggers.  
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First, the rev1 loggers do not write incoming NIMS digital data to the serial 
port until after the CF card has been formatted. This means that you must 
format the CF card before you start monitor . 
 
Second, rev1 loggers write 0’s to all memory locations on the CF card during 
format and then write an eof.  No eof is wr itten after each block of data is 
written to the CF card. Instead, a new eof  is written only when the monitor 
endlog “e” command is used. If you pull a CF card without using “e”, data.bin 
completely fills the CF card, but has 0’s following the actual data.  
 
Finally, and most annoying, the rev1 logger does not reliably reset. Its serial 
port can freeze-up and prevent logging termination with the “e” command. If 
the serial port is hung, it will also hang the HP200 and you will probably need 
to re-boot the HP200 using CNTL-ALT-DEL (see HP200 section above). First 
try multiple power -cycles of the NIMS with no CF card installed  to see if 
you can reset the logger to the point where it will properly format a CF card. If 
this does not work, try re-cycling the NIMS power several times with a blank 
CF card installed . If it appears to start recording (i.e. the “format” time is only 
a few seconds and the lower left red LED starts blinking at a data-recording 
rate), restart monitor and the “e” command should work.


