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‘This instruction manuat is issued for

Model G Gravity Meter #G- ﬂ 5@7
Reading Line: ﬁ& =3

Operating Temperature: 520 o 5,5

The LaCoste & Romberg Model G gravity meter and the accessories that are normally supplied with the gravity
meter are shown on the following pages. Model G gravity meters have a range of over 7000 milligais. a reading ac-
curacy of £.01 milligal, and a drift rate of less than 1 milligal per month,

LaCoste & Romberg gravily meters are sealed to eliminate any effect from changes in the atmospheric pressure.
‘As a safety precaution, they are also internaily pressure compensated. The sensor is completely demagnetized and
then enciosed within a magnetic shield,

The gravity meter, carrying case and battery weigh about 19 pounds. The battery charger and leveling disc weigh
an additional 8 pounds.



MODEL G
LAND GRAVITY METER

The LaCoste & Rombery, inc. Model G gravity meter
can e oblaned in four variations. The first is the stand-
ard gravily meter. The second is the standard gravity
meter with electronic readout. The third is the standard
gravity meter with vanable damping. The fourth has both
electronic readout and variable damping. All the Modet
G gravity meter options can be instalied in the large
outer box with top leveling knobs. Special order gravity
meters can be installed in a small box where the level-
ing is done at the bottom. The smail box can only ac-
commodale the standard gravimeler or one with
electronic readout.

Standard G-Meter with Halliburton Carrying
Case and Levelling Disc

. - GLOBE RECHARGEABLE BATTERY . -
Tae e BRI 12V 45 AMPIR -

Standard G-Meter with All Accessories ‘ ' '
Normally Supplied Gel/Cell Rechargeable Battery




Auxitiary Battery Cable

Alien Level Adjusting Wrench
Spare Reading Lamps
and Spare Fuse for Charger

QPERATING INGSTRUCTIONS

The gravity meter 15 shipped oft power. Since the
LaCoste & Romberg instrument is temperature con-
frolled, the first step is to bring the instrument lo its
operating temperature. The meter will thermostat at the
temperature shown on page 1. Cennect the power cord
from the meter to:

1. The battery eliminator unit (see section "Batiery

Eliminator-Batiery Charger Unit") OR

2. The battery supplied with the gravity meter OR

3. Any 12-volt power source

The Gel/Cell battery normally supphied with the meter
has a capacity of 4.5 ampere-houwrs. The red tag tied to
the battery indicates the state of charge. The batlery is
normally shipped in a charged state but before it is
used, check to make sure that the battery 1s fully
charged before operating the meter from il Before
charging battery read section in this manual concerning
the battery.

A cable, referred to as an auxiliary batlery cable, is
supplied for connecting the meter to a 12-volt dc.
power source other than the battery supptied with the
meter. Polarity must be cbserved when connecting this
cable.

The gravity meter should be allowed (o stabilize al its
operating temperature for ai least two hours prior {0 use,

The following is a general procedure for oblaning a
gravity reading:

1. Place the meter on the concave leveling dise fur-
nished with the meter. (i conditions parmil, the
operator may prefer not 1o use the disc, but the use
of the disc will speed up laveling. Within a survey,
the disc must consistently be used or not used.)

2. Turn an the lights for the levels and optical system
using the swilch located on top of the gravity
meter.

3. Level the meter.
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4. Obtan the difference in the original Counter-dial
reading and the counter reading chosen from Ta-
ble 1.

2654.36 — 2600 = 54.36

5. Mullipty this difference (54.36) by the interval tac-

tor given in the table for a counter reading of 2600,
54.36 x 105239 = 57.21

6. Add lhe above product to the milligal value. The
sum thus obtained is the miiligal vaiue for the
gravily slation.

273110 + 57.21 = 2788.31

Example: Tabie 1

COUNTER VALUE IN FACTOR FOR

READING MILLIGALS INTERVAL
2500 262588 1.05218
2600 273110 1.05238
2700 2836.34 1.05262

U.S. PATENT NOS 2,293,437 2,377,889
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Principte of Operation

PRINCIPLE OF OPERATION OF LACOSTE AND
ROMBERG GRAVITY METER

A simphihed diagram of the basic LaCoste and Rom-
berg gravity meter is shown above. The gravity response
syslem consisis of a weight on the end of a horizontal
beam supporled by a zero-length spring as shown in the
diagram. The shock eliminating springs form a floating
- pivot, thus elirinating any friction in the moving system.
Since the gravity response system is completely sus-
pended by springs, | will withstand nearly any shock
that will not damage the housing which supports it.

The lever system and measuring screw shown in the
diagram are accuralely calibrated over then entire
range. Calibration factors depend onrly on the quality of
the measuring screw and the level system, not upon any
type of weak auxitiary springs. For this reason, the cali-
bration factors of LaCosle and Romberg meters do not
change perceptibly with {ime. This eliminates any need
for frequent checks of calibration.

MAINTAINING THE GRAVITY METER

Although the instrument is extremely reliable and
trouble free, occasionally minor adiustments might need
0 be made in the field. it is probably a good practice to
run a routine check about once a month under nor-
mal usage.

The levels are checked as iollows:

i. Check the Displacement Sensitivity. (Adjustment
of the long tevel. The long level is the level that is
paszllel to the longest dimension on top of the
gravity meter.)

(A) Level meter.

{B) Unciamp beam.

{C) Turn on reading lights.

{0y  Observe position of crosshair.

(E} Turn dial (measuring screw) to locate upper
and lower stops {or motion iimits of
crosshair).

{F) Pasition crosshair by means of the measur-
ing screw about one scale division above
iower stop.

(G} Tumm measuring screw dial clockwise one
revolution, which is ten units on the counter,
of approximately 1 milligal.

(Hy Observe the number of units the crosshair
moves in the eyepiece.

{{)  The correct displacement sensitivity should
be approximately one eyepiece division {or
one counter unit.

If the dispiacement sensitivity check shows a sen-
sitivity of approximately 8 to 11 eyepiece divisions for
10 counter units, then a long level adjustment is un-
necessary.

If the displacement sensitivity is low, it means a slight
loss In reacing accuracy. (The crosshair responds 1o a
dial change bul the amount is less; conseguently, it is
more difficult to detect crosshair response.)

Theoretically, if the displacement sensitivity 15 high,
more accurate readings should be obtainable but the
response 1s slower. Actually on certain specialized sur-
veys, the displacement sensitivity has been doubled to
increase reading accuracy. At some point of increased

(



sensitivity, however, the meter becomes unstable and
cannot be nulied.

crosshair. A spectal wrench is supplied for making
adjustiments to the level nuts.

LONG LEVEL ARRESTMENT CROSS LEVEL With either method, adjustments should be made
ADJUSTING KNOB ADJUSTING in small incremants, Usually about one fourth to
SCREW SCREW

one half bubble division is all that will be required.

(A} If the sensitivity is low, the gravity meter
should be tiltad so that the right end of the
meter is lowered. (Bubble moves away from
eyepiece stalk.) A check should be made as
outlined in 1" above to determine whether
the amount tilled was the approximate
amount needed. if so, adjust the ievel so the
bubble is in the center position. The sen-
sitivity should then be rechecked as outlined
in 717 above. {Although this s a simpie ad-
justment it is not done frequently and
therefore It may take several attempts to cor-
rectly set the sensitivity.)

Be sure the cross level is in the {evel position
(U8 e when the gravity meter is being read in this sen-
. . oy 7 : : sitivity check and adjustment.

TEMPERATURE THERMOMETER LIGHT Lo ‘ .
CONTROL STCH (B} if the sensitivily is high, the gravity meter is
MODULE tilted so the right end of the meter with one

leveling screw is raised. (Bubble moves
toward eyepiece stalk.) Then the same pro-
cedure outiined in Step (A) is followed,
3. Locating the correct reading line.
{(A)  Level meler carefully.
(3) Set crosshair on reading line as specified faor
2. Setting the Displacement Sensitivity (Long Level). the meter. If this is not known, choose a
Adjustment to both the long level and cross level position approximately migway between the
may be made externaily through holes in the biack stops.
phenolic top of the gravity meter located near the (C) Keeping the cross-level in the leve! position,
end of each level. These access holes are covered tift the long leve! one division, first in one di-
by small black anodized plates. Loosen the smaii rection and then In the other, and record the
screw holtding the plate and rotate the plate to eyepiece reading. Repeal several times to
give access o an Allen-head cap screw directly be sure of the reading.

below. After determining the proper level pesition (D) If the crosshair in lhe eyeplece moves

Meter with Top and insulation Removed

for the gravily meter as described below, adjust
the level by tumning the cap screw with the fur-
nished Allen wrench to bring the fevel bubble into
a centered position. After a fina! recheck replace
the cover plates.

Some otder models do not have externally adiust-
able levels and it will then be necessary to remove
lhe phenclic top from the gravity meter to make
level adjustments. When this is the case, remove
the dial and top. then insert the eyepiece fens in
the lelescope lube adapter to observe the

upscale approximately the same for each tilt,
then the chosen reading ling is correct.

(B) If the crosshair moves up appreciably more
when the meter s tilted o lower the end
with the single leveling screw, the assumed
reading hne 1s {oc high. i the crosshair goes
down for this Lill. the assumed reading ling is
100 low.

() if the correct reading ling was not chosen in
Step (B}, then the crosshar should be
shifted one eyepiece division with the dial



{either up or down depending on the resulls
of Step {E} ) and the tilting procedure ig re-
peated.

The reading line should te checked whenever the long
level {displacement sensitivity) has been adjusted.

NOTE: After tilting the meter off-level wail approx-
imately 30 seconds for the beam 1o come to rest.

4. The Cross Lavel.

The correct setting of the cross ievel is the selting
which gives the minimum effect due to tilt. it can
be checked by moving the cross level one division
off-level, first in cne direction and then in the
other. If the cross level setling is correct, the
crosshalr snould move upscale approximately an
equal amount for each tilt. Be sure the long level is
in the ievel position each time the meter is read. If
the cross level is out of adjustment proceed as
follows:

(A)  Level meter so that the cross fevel is off
center approximately half of a division in the
direction which gave the lower eyepiece
reading in the above experiment.

B) Using the level wrench supplied wilh the
meter, adjust the cross level so the bubble is
in the center position and repeat the setting
procedure described above.

On those models where it is necessary to remove the
phenolic fop, the adjustment is made by adjusting the
nuts on the level vial mounting flat with the special
wrench supplied. A very small nut rotation is usually all
that is required. When the top is repiaced and the dial is
installed, remember to phase the numbers on the dial
with the corresponding fast numbers on the counter.
_ It has been assumed that only minor adjustments

were necessary to bring the levels into proper adjust-
. ment, in this case the steps 1 through 4 are in the nor-
- mal order. However, if one or both of the levels is off
- several bubble divisions, then after adjustment of each
level the other leve! should be rechecked.

5. Temperature Controf Circuitry.

All components associated with the temperature
control system are solid stale. A temperature-
sensing thermistor bridge operates an amplifier
and power transistor to control the current to the
heating element. The components are of high
quality with a substantial safety factor. A circuit
diagram is included in the manual.

If the meter fails to heat properly the trouble is most
likely to be caused by a broken wire in the power cable.
. 4 bad piug connection, improper baltery voltage

(polanty aiso must be observed}, or bad connections to
the battery.

NOTE: Poor tield data are sometimes caused by inade-
Quate temperalure control due to faulty electncal con-
nections between the battery and gravity meter. The
most fikely place for a faulty connection is in the Mark
connector on the side of the gravily meter case. The
sockets on the Mark connector sometimes lose enough
tension in fieid use lo give unreliable electronic con-
tacts. The remedy is to disconnect the Mark connector
from the gravity meter and carefully crimp the contacts
1o give more pressure on the mating pins.

If the trouble is not found in these areas. the nstru-
ment will prebably have 1o be returned to the LaCoste
and Romberg Iaboratory.

The operator should famifiarize himself with the best
operating temperature for the meter and be alert for
detectable changes in lhe lemperature. Excepl in ex-
lreme weather conditions when the outside temperature
can affect the stem of the thermometer, there should be
no visible change in the thermometer reading.

6. The Reading Lighi and Level Lights.

The reading light in the Mode! G gravity meter is a
#330 14-voll aircraft lamp. The leve! lights, direc-
ty beneath the level vials, are #2327 28-volt
aircrafl lamps. Since the level lamps are operaling
on {ess than one nalf of their raled voliage, they
will have an extremnely long life.

Althougn the 1eading lamp operates at 12 volis, it
toe has a very long life. (Normally 2 spare reading
lamps are furnished). Access to this lamp 15 ob-
tained by remaving the aluminum disc on the side
of the meter. Tc remove the reading lamp Icosen
the screw securing the copper contact strip; then
the lamp is easily removed from the bakelite tube.
ILwill be necessary to adjust the new lamp for op-
tmure baghtness and clarity. Be sure the screw
helding the lamp is well secured after replacing or
adjusbng the reading tamp.

NOTE: As a matler of good field practice the lavel
lights and reading fight should be turned off be-
tween readings to profong lamp lite, reduce drift,
avoid  excessive power consumption and ex-
cessive heat around the level viais,

7. The Batlery
Detatted charging instructions and other pertinent
informat:on applying o the specific battery sup-
plied with this meter are inciuded in the manual,

.
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8. General information.

(A)

B)

Temperature Control. About two hours are
required to heat the meter to its operating
temperature. Since the meter must be
stabilized at this temperature for at least two
additional hours prior 1o obtaining gravity
readings, it is recommended that the meter
be maintained at its operating temperature
constantly. This is a good field practice even
though the meter is used intermittently. To
keep the meter at operating temperatures
when not in use, it can be connected to the
eliminator portion of the battery charger-
eliminator,

Arrestment of clamping mechanism. The
peam in the gravity meter should be
clamped between readings to avoid any
variations in spring length which might result
In errors due o hysieresis.

Sticking or hanging of the moving system.
Although much improvement has been
made over the years, occasionally the beam
(crosshair) wiil stick on the bottorn, top, or
sometimes both stops. Usually a gentle tap
on the case will free the beam. Although this
can be somewhat annoying, the accuracy is
not normally affected. Generally, sticking
does not occur until the meter has been in
use for several years. It is necessary to return
the meter to our laboratory for cleaning of the
stops fo eliminate the sticking.

Frequently customers ask how often a meter
should be returned to the laboratory for a
routine cleaning and check out. Probably the
best criteria for this are the results being ob-
tained. If good gravity ties are being ob-
tained and no major problems are obvious,
then there is no need to return the meter to
the laboratory for a check up. When meters
are sent in for servicing it is suggested that
the battery. battery charger, and all cables
be included. Usuaily about a week to ten
days is required for a general cleaning and
check out.

Gravity meter unstable. On a few occasions
the long ievel on a gravity meter has gotten
out of adjusiment encugh so that the meter
becomes unstable. When this condition ex-
1sts it is difficult or impossible o balance the
beam on the reading line. The crosshair can-
not be controiled with the measuring screw.
The cperator can dupticate this condition by
titing the meter two or three bubble divi-
sions in the sensitive direction (see sec-
tion—>Setling the Displacement Sensitivity)

and observing the behavior; the correction of
course is to adjust the long level as outlined
earlier.

{(F) itonly asmali portion of the screw is used for
the survey work, it is recommended that the
micrometer screw be turned through its en-
lireg range at east once every three monihs.
This procedure is necessary 10 assure that
the micromeler screw has an even distribu-
tion of the lubricants and to avoid any harg-
ening of the {ubricants which in turn will
make the gravity meter inoperative.

CAUTION — MAKE SURE THAT THE PROPER
INSTRUCTIONS ARE USED FOR THE BAT-
TERY AND CHARGER-ELIMINATOR FUR-
NISHED WITH THIS GRAVITY METER.

GEL/CELL BATTERY CHARGER-ELIMINATOR
UNIT

Description of Gel/Cell Battery Charger-Eliminator Unit

The Gel/Cell battery eliminator-charger unit is
designed to operate on line voltage in the range of 115
or 230 volts =10%, 47-200 Hz, AC only.

Charging Battery Only



Meter In Storage

As the name indicates, the unit serves two purposes:
(1) Provide operating power when the gravity
meter is stored "on heat" for an extended
period of time; or
(2) Recharge the battery to its operating
capacity

Operation of the Gel/Cell Battery Charger-Eliminator
Unit
1. Battery Eliminator
Pt the input voltage switch in the correct position:
in the 115-volt position if the power source is be-
tween 100-130 volts or in the 230-volt position if
the power source is between 205-255 volls. Con-
nect the line cord to the power source.

If the line voltage is not known, always place the
input voltage switch in the 230-volt position to
avoid accidentally tripping a circuit breaker. If the
line voltage is in the lower range and the swiich in
the higher positicn, the pilot Hight will glow dimly,
or not at all.

Connect the power cable from the gravily meter to
the gravity meter connector on the Charger-
Eliminator unit, The gravity meter will be main-
tained at operaling temperature. An LED indicates
when the heating current is cn and off.

2. Battery Charger

Remove the battery and charger from the
carrying case for ventilation.
Put the input voitage switch in the correct position

as explained in the Batitery Eliminator section.
Connect the line cord {0 the power source.

Connect the charger cable to the batlery and to
the charger unit. The preper charging voltage and
current is automatically supplied to the baltery.

A battery which is not fully charged will initially
draw about 0.7 ampere. As the battery approaches
a fully charged condition, the current will graduaily
decrease untit the current is about 0.1 ampere, at
which tine the charger automatically swilches to
a "float voltage", and the LED charge indicater
turns off.

The gravity meter can be connected to the battery
charger-eliminator to maintain 4s operating tem-
parature while a battery is being charged. !f the
gravity meter is "cold” and the eliminator portion
of the battery charger-eliminator is being used as
a power source to bring the gravily meter up to its
operating temperature; do not attempt to charge a
battery untit the gravity meter has started ther-
mostating. In this manner, the gravity meter will
reach its operating temperature faster and the bat-
tery will be charged before the gravity meter is
stabilized.

The ammater of the battery charger-eliminator will
fluctuate slightly with the heat cycle of the gravity
meter when the gravily meter is connected to the
eliminator and a battery is being charged.

Trouble Shooting the Gel/Cell Battery Charger-Elimina-
tor Unit

The unit is designed and constructed so that with rea-
sonable care a long service tife can be expected. All
components are used well within their safe working
fimits.

The eliminator circuit is protected by current limiting
within the voltage regulator circuitry and the charger cir-
cuit is protected by a 1.5 amp circuit breaker. If the pilot
tight is on and there is no charging output voltage, the
circuit breaker has probably tripped.

A second circuit breaker has been placed in series
with the power line input. If line voltage is present and
the neon power indicator is not on, this circuit breaker
has probably tripped. Another possibility 1s that the
115/230 voits swilch could be 1 the wrong position.
These circuit breakers are accessable by removing the
bottom plate of the charger elimmator unit.

For satety, the unit is supplied with a three wire power
cable. The third wire should be grounded when the unit
IS 1N use.




Important: Because of the design characteristics of the
unit it would be impractical for the user to attempt to
replace componenis in the event of a malfunction. Do
not make any internal adjustments. If a unit must be
repaired, it should be returned to L.aCoste & Romberg,
Inc.

Information about Gel/Cell Batteries

Giobe Gel/Cell batteries are designed for long, trou-
ble-free service. Sealed construction permits them to be
operated, stored or charged in any pasition. The follow-
ing operating tips witl help obtain the maximum amount
of satisfaction frem their use:

1. GeliCell batteries are fully charged when shipped,

but they shouid be recharged before using.

2. Recharge only with the suppiied LaCoste & Rom-
berg, Inc. charger. Other chargers may reduce bat-
tery hfe.

3. The baltery charger-eliminator unit has an auto-
matic cut off, however, if a meter is to be in
slorage for longer than two or three days, remove
the battery after it is fully charged.

4. Recharge as scon as possible after each use; slore
fulty charged.

5. Preferred storage temperaiure is 70°F or beiow.
The battery should be fully charged before storing
and recharged at six month intervals. Higher tem-
peratures require more frequent charging. Storage
at temperatures about 100°C shouid be avoided.

6. Eventually the battery will gradually lose its
capacity to fully recharge. When operating lime
after a full charge is no longer salisfactory. it is
time to repiace the battery.

7. A charging period of 12-20 hours is usually suffi-
cient to bring a completely discharged battery to
full charge.

Recharge Instructions

General: The open circuit voltage of the Gel/Cell
battery ts approximately 12.7 volts. The voltage 1s some-
limes lower for a severely discharged tattery and some-
times higher for a battery that has just been taken off
charge; but in all instances it should adjust to about 12.7
volts after a period of time.

The initial charge current that flows into the Moded
1245 battery is limited to about 0.7 ampere. As the bat-
tery begins 1o accept charge, its voitage wili rise. Normal
end of charge voltage is 14.4 volts (measured while the
charge current is flowing). Voltage is only one of two in-
dicators that must be used to determine whether a bat-
lery is fully recharged. The other is current, A battery is
not fully charged until the current, at 14 .4 valts, drops to

an approximate {inal current of 100 ma.

When the curent into the battery, at 14.4 volts,
reaches this value, the charger automaticaily drops the
voltage to the "{ioat voltage'™ of about 13.5 volts. If the
batfery 1s heid at 14.4 volis continucusly, battery life will
be significantly reduced because of over charge.

A {float voltage is considered to be 13.5 volts. The
term “float voltage™ should not be confused with the
term “trickie charge.” "Floal voltage™ refers to the con-
dition where the charging vollage is held constant and
the charging current is free to vary, In contrast, “trickle
charge" refers to the condition where the charging cue-
rent is held constant and the voltage is free to vary. 1t is
important to obtain the maximum number of recharge
cycles of the pattery.

K
CURRENT

TRES

00

CURRENT N MILLIAMP
BATTERY TERMiINAL VO TAGE ON-CHARGE
BATTERY FURLY CHARGED

TIME
Recharging Curve for GC 1245

Battery Life

Using this “cyclic use” method of recharge, 200 to
400 or more complete “full chargeffull discharge” cy-
cles are possible. Of course, if the battery is only slightly
discharged during each cycle, instead of being totally
discharged, literally thousands of cycies of operation are
possibie.

Ratings

Gel/Cell batteries are rated at the 20 hour sate. This
means a 4.5 AH. battery, for example, will put out .225
amps for 20 hours (20 hours x .225 amperes = 4.5
ampere-hours}. This does not mean, however, that a 4.5
ampere hour battery wili put out 4.5 amperes for 1 hour.
A 4.5 AH. battery will actuaily put out about 3.7 amperes
for 1 hour. Therefore, the capacity of a 4.5 A H. battery at
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the 1 hour rate would be 3.7 AH.

It is typical for all battery systems that as the rate of

discharge increases, the iolal capacity available from
~ the batlery decreases. A new Gel/Cell battery has an
initial capacity of 80-90% of its nominal value up (o
. 150-200 cycles. After 200 cycles or so0, the battery
. capacity slowiy falls. End of battery life occurs when the
" batfery capacity is no longer suitable for a specific ap-
- plication. Batteries that are not recharged soon after dis-
" charge, or are stored in a discharged state, may appear
to be “open-circuited” when an attempt is made to
recharge them or they will accept far less than normal
- current. When this condition is encountered, leave the
- charger connected to the battery. After a period of time
the battery will begin to accept normal current or wiil ac-
_cept larger and larger amounts of current unti the nor-
-mal current level is reached. On future recharges, the
* battery wilt behave normally unless it is again stored ina
discharged slate.

BRAKING DEVICE
The following drawing is an exploded diagram of the
device for braking (or offering a slight resistance to) the

dial rotation. The drawing illustrates the procedure for
assembling the components of the device.

(2) 2-56 SET SCREWS

c o ; DIAL
TEFLON WASHER
e RETAINER

[

PHOSPHOR.
" BRONZE ‘""““GQE
WAVE SPRING e T
A [ MRUST COLLAR

f {2} G-80 SET SCREWS. ,: LONG

Braking Device (Gear Box Stalk)

Due to friction of the micrometer screw, gears, and
rubber seals there is sometimes a tendency for the dial
to kick back or have a small backward movement. This

12

can be a bit troublesome when irying to null very ac-
curately with the micrometer screw dial.

Adjustment of the braking devices is made by locosen-
ing the 2-Set Screws in the dial and simply pressing the
dial downward until the right “'feel” is obtained for each
particular gravity meter.

Several adjustments might be required.

When the dial is adjusted, be sure to phase the num-
ber on the diai with the corresponding last number on
the counter.

RETURNING GRAVITY METER FOR REPAIRS

If the LaCoste & Romberg, tnc, gravily meter can not
be repaired in the field andfor when the observed grav-
ity data s poor, the instrument should be returned to the
laboratory for repairs. Be certain that LaCoste & Rom-
berg. Inc. perscnnel know what the probiem is. This in-
formation can be sent by letler, telephoned inor given in
a list of problems piaced in the gravity meler case when
the instrument is returned.

For domestic users, ship the gravity meter directly to

LaCoste & Romberg, Inc.
6606 N. Lamar
Austin, Texas

Foreign customers should do two things. First a
“Foreign Shippers Declaration,” see exhibit 1, should
be included with the shipping documents and one copy
of this deciaration should be air mailed to LaCoste &
Romberg, Inc. so that the gravity meter can be ex-
pedited through U.5. Customs. Second the gravity meter
should be shipped as follows:

l.aCoste & Romberg, Inc.
c/o Harle Services, Inc.
Customs Brokers

£.0. Box 60164 AMF
Interconiinental Airport
Houston, Texas 77060
USA

All gravity meters should be returned to the laberatory
via air freight.



'SPECIAL INSTRUCTION FOR CAPICITANCE
READOUT OPTION (CPI ELECTRONIC
READOUT)

‘General Information

. To cbtain a gravity reading electronicaily, the gravity
‘meter is leveled, the arestment knob turned counter
clockwise 1o free the mass and the diai tuned in
ithe proper direction to center the needle on the
‘gaivanometer.

The inexperienced operator should first read the in-
Struction manual and practice reading the gravity meter
‘by the eyepiece optics as cutlined in the manua! tc
familiarize himself with the gravity meter.

it wili be noted that the galvanometer does not show
the full motion of the crosshair as observed in the
eyepiece, The galvanometer wili only indicate 2 or 3
eyepiece divisions each side of zero. The refationship
between one galvanometer division and one eyepiece
scale division when on or near the reading line is about
one to one.
~ After a littie practice the operator shouid be able 1o
take gravity readings quite rapidly and accurately with
‘the electronic reading method.

In the event of a compenent failure the gravity meter
ican be read with the standard optical system.

Technical information

1. Important: Always observe polarily when connect-
ing meter to a 12-voit d.c. power source.

ey iy
ORAVIZY HETCR N

Standard G-Meter with Electronic Readout
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2. Procedure for adjusting electronics:

(A)
(B)

(&

)

Be sure levels are in proper adjustment.
Null Crosshair. (Be sure proper reading line
i$ being used.)

Adjust galvanometer zere to teading iine
(center of galvanometer). Turning the zero
potentiometer clockwise causes the gaiva-
nometer needle to move to the right.

Turn dial clockwise one tenth mitligal {10
smail dial units). Observe position of
galvanometer needle. Turn sensitivity ad-
justment potentiometer {'sens’) until
galvanometer reads one major division for
one tenth mitligal dial change,

A clockwise adjustment wiill increase sen-
sifivity.

Repeat steps {B)-(D) several times if nec-
assary,

3. In the event of failure in the electronic readout,
trouble shooting will probably be fimited to check-
ing for broken wires, low battery voltage or similar
minor problems. if failure does accur, the gravity
meter will probably need to be returned to the
manufacturer for repair.

Connection to G-Meter



. The cutput of the CPI is availabie from the min-
iature phone jack on the side of the meter. This
beam position output is derived from a separate
amplifier on newer systems, but is in paraliel with
the gaivanometer on earlier modeis. Except on the
nawest Type NCPI system, the output is differen-
tial; the common-mode voltage to baitery minus is
4-5 volts. {in the older type cards, permanent
damage to the CPI card may result if the output is
grounded or tied to any device not having a
differential input.} Type NCPI cards are identified
with the decal piaced just below the output jack
on the side of the gravily meter. The use of a
differential input on equipment driven by the CP

Electronic Readout Cennection to Recorder Cption

ouput will prevent ground loops, and is, therefore,
recornmended. The jack bushing is tied directly to
the battery minus.

With the CPt gain adjusted for one galvanometer
division per eyepiece division, the output is about
.33 voilts per eyepiece division. The output impe-
dence of the Type NCPI cards is less than 100
ochms, but the output should be loaded with a min-
imum impedence of 500 ohms.

. When recording data from the CPl output, the

gravity meter may be powered by the battery, the
battery eliminator, or by a regulated 12 volt dg
power source. Observe polarity if using a 12-volt
source,
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FOREIGN SHIPPERS DECLARATION
CCOVERING THE RETURN OF UNITED STATES MERCHANDISE

Required: When value of goods exceeds $1,000.00 UScy.

[, DECLARE THAT THE ARTICLES SPECIFIED HEREIN ARE,
TO THE BEST OF MY KNOWLEDGE AND BELIEF, THE GROWTH, PRODUCE CR MANUFACTURE OF THE
UNITED STATES. THAT THEY WERE EXPORTED FROM THE UNITED STATES FROM THE PORT OF
GNOR ABOUT THAT THEY ARE RETURNED
WITHOUT HAVING BEEN ADVANCED IN VALUE OR IMPROVED IN CONDITION BY ANY PROCESS OF
MANUFACTURE CR OTHER MEANS.

Value
Marks Qty Mode! No. Description SIN ny.s. s

SHIPPED VIA DATE

DATE: SIGNATURE
TITLE
ADDRESS

.5, Customs regulations, Sec 10,1, revised as of October 1957 provides that shipments of returned U.S.
Goods valued over $1,000.00 requires foreign shippers daclaration for FREE ENTRY into the United States.

Customer

Exhibit 1
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GUARANTEE

Alf LaCoste & Romberg gravity meters are guaranteed for a period of 1 year after delivery. At the Purchaser's request,
[LaCoste & Romberg will make all necessary adjustments, repairs and parts replacements. Ali parts will become the prop-
erty of LaCoste & Romberg on an exchange basis. This guarantee will not apply if such adjustments, repair or parts
replacement are required because of accident, neglect, misuse, operation on Improper power, transportation or causes
other than ordinary use. All necessary adiustments, repair or parts replacement wilt be made at no charge 1o the Purchaser
provided that the Purchaser pays ali transportation cost to and from the LaCoste & Romberg, inc. laboratory in Austin,
Texas. The period of the guarantee is extended by the length of time that the gravity meter is in transit and in the labora-
tory for repais.

The foregoing guarantee is in lieu of all other guarantees expressed or implied, and al! obligations or liabilities on the

part of LaCosle & Romberg, inc. for damages, Including tut not limited 1o consequential damages arising out of or in con-
nection with the use or performance of the meter.
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