AXIS TRANSIT INSTRUCTION MANUAL

/ BRUNTON

EVERY ANGLE, EVERY DIRECTION



SPECIFICATIONS:

Azimuth Graduated Circle: MODEL F-5012 Dimensions (Closed): 3.92" X2.78" X 118"

Quadrant Gracuated Circle: MODEL F-5011 Weight: 125 02

MAGNETISM: NdFeB rare earth magnet on sapphire jewel suspension;  Compass Bearing Accuracy: %" WITH1® GRADUATIONS
high visibility North and South markings; induction damping for Inclinometer Accuracy: +Y%"WITH 1° GRADUATIONS
quick stabilization Dip Angle Accuracy: 1" WITH 2° GRADUATIONS

Plunge Angle Accuracy: =% WITH 1° GRADUATIONS
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Figure 1

1- INTRODUCTION

Congratulations onyour purchase of the best pocket transit in the world! The Axis Transit was invented by two geclogy educators in2014
with the goal of creating a more intuitive, user-friendly, efficient measurement device. The Axis can measure planes, lines, bearings, and
angles each with only one configuration instead of the two to three required by previous pocket transit models, increasing measurement
efficiency and decreasing the chance for errors. With its novel compass North orientation and revolutionary dual-axis hollow hinge, the
Axis does not require the use of mirrors to sight bubble levels or landmarks, nor does it require the help of additional ohjects such as
notebooks or map boards to extend measurement surfaces. Its measurement configurations help visualize the geometry of what is being
measured, making the Axis an excellent teaching tool. It is therefore easier to learn how to use, more intuitive to teach with, and more
efficient for students aswell as seasoned professionals to use in the field.

2- CARING FOR YOUR TRANSIT

Eventhough all Brunton pocket transits are made to withstand the rigors of many years of outdoor use, care must be taken to ensure the
long life of your instrument:

- Avoid impacts, dropping, extreme temperatures, submersion, and scratches.
- Make sure that the compass face is in its starting position before closing the lid.

-To help protect your transit, always store and carry it in its case when nct in use. Brurton recommends placing the Axis in its case with
thebase against the snap (Figure 1] to avoid scratching the lid decal.

- After heavy field use, or gritty conditions, carefully wipe clean of dirt and dust, and use compressed air to clean hinges and buttons.
« For any further maintenance, decal replacement, needle balancing, or repair, contact Brunton for service (see Part 12).
- Thisis a precision instrument - handle it with care.

3 - COMPONENT DIAGRAMS AND CONFIGURATIONS

Figure 2 ) . . )
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FIGURE 3
Main diagram of Axis components A through K.
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FIGURE 4
Diagram of compass face components| through P.
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A LID (FI6.3)

The Axis Lid can rotate around its Major and Minor Axes, and its outer surface can be placed against planar surfaces or used to extend
planes for measurement. The outer edge of the lid can also be placed against lineations for measurement of trend and plunge. The top
surface of the lid holds the protractor with 1° increments for measurements of plunge or vertical angle.

B. SIGHTING TUBE (FIG.3)

Use to sight objects for bearing or inclinometer measurements. The major axis of lid rotation goes throughthis sighting tube.
C. DIP DIAL (FIG. 3)

Both ends of the hollow sighting tube have a dip dialwith 2 increments for measuring dip angle.

D. DIP INDICATOR (FIG.3)

Dip dial increments should be measured where they match the TOP of this inscribed tick mark when the lid is in standard configuration
(Figures 5 6). They should be read where they match the BOTTOM of this tick mark when the lic is in alternate configuration (Figures 7
§8).

E. SIDE VIAL LEVEL (FIG. 3)
There are small vial levels on both sides of the compass block to allow leveling of the compass face when the round level isnot visible.
F. ROUND LEVEL (FIGS. 3 54)

The main, round leve! on the compass face should be your default indicator for leveling the compass face to ensure accurate magnetic
needle readings.

6. TRIPOD MOUNT (FIG.3)
Grooves on both sides of the compass body are for attaching to a Brunton ball & socket tripod mount.
H. DECLINATION ADJUSTMENT SCREW (FIG. 3)

Use a screwdriver or paper clip to tumn the large black screw; this rotates the graduated circle (L to adjust for magnetic declination prior
to using the Axis ina new area. This main declination screw is locked/unlocked by a smaller brass screw on the compass base (onlyturn
one rotation to avoid losing!].

1. COMPASS FACE (FIG. 3, DETAIL IN FIG. 4)

See various componentsin Figure 4.

1. NEEDLEBUTTON (FIGS. 3 54)

On the Axis, this button has two functions. In its default setting, the magnetic needle (P) is always locked. Pressing the needle button
releases the magnetic needle and allows it to adjust to a new direction. Releasing the needle button locks the magnetic needle back into
place for convenient readings. Tt is recommended that you slowly press and release the button THREE TIMES for new measurements to
allow the magnetic needle to accurately adjust and settle in itsnew direction. When the Axis compass face is vertical and is being used
to measure vertical angles, this negdle button can be pressed and held to keep the clinometer plumbneedle (0] in place long enugh for a
reading. The needle button can be disengaged by rotating its adjustor on the compass base.

K. HINGE BLOCK (FIG. 3)

This piece houses the major and minor axes. When the lid is rotated around the minor axis, inscribed indicators “N” and *S" arevisible on
the inside of the hinge block. These indicate which end of the magnetic needle (P) to read during trend (plunge direction) measurements.
L. GRADUATED CIRCLE (FIG. 4)

The I’ around this declination-adjustable circle are for directional bearing measurements. This is a direct-reading compass,
50 the bearing is read wherever the N- or $- seeking end of the magnetic needle (P meets the graduated circle. The Axis is available with
graduated circles in Azimuth format (-360°) or Quadrant format (0-30° in NE, SE, SW, N guadrants).

M. ZERO PIN (FIG. 4)

This is the pointer used for magnetic declination adjustments (Part4). Tts default setting is at 0° or due North on the graduated circle (L.
This alsoindicates the novel origntation of the Axis “north”, parallel to the main hinge axis.

N. CLINOMETER CIRCLE (FIG. 4)

All around the inner compass base is a versatile clinometer circle with 1° increments for measuring vertical angles. The clinometer circle
is oriented in alignment with the sighting tube, so that when the compass face is held vertically and objects are sighted through the tube,
the clinometer plumb needle will orient itself tothe correct vertical angle.

0. CLINOMETER PLUMB NEEDLE (FIG. 4)

This bright yelow-green needle is a gravity-driven way of measuring inclination, or vertical angle, when the compass face is vertical. Tt can
be held in place by pressing and holding the needle button U], then turning the compass face horizontal for reading.

P. MAGNETIC NEEDLE (FIG. 4)

The Axis needle is arare earth, cast NdFeB magnet, which allows it to seek magnetic north and come to a complete rest in a minimum
amount of time. Inits default setting, the magnetic needle is always locked, and can be released for readjustment by pressing the
needle button (). Tt is recommended that you slowly press and release the need e button THREE TIMES to allow for accurate needle
readjustment and bearing readings.




FIGURE 5 FIGURET FIGURE 3

Standard configuration of the Axis lid, ALTERNATE CONFIGURATION of the Axis lid, Rotation of lid/compass face around MINOR AXIS, with detail showing where ta read plunge or vertical angle on the lid protractor where
rotating around major axis. rotating around major axis. it intersects the topof the compass face. Inthis configuration the N inside the hinge block indicates that the NORTH-SEEKING end of the
m magnetic needle should be read for trend (plunge direction) meagurements.

FIGURE 10

Rotation of lid/compass face around MINOR AXIS, with detail showing where to read plunge or vertical angle on the lid protractor.
In this configuration the S inside the hinge block indicates that the SOUTH-SEEKING end of the magnetic needle should be read for

FIGURE 6 FIGURES trend measurements.
In standard configuration, read the dip dial where In ALTERNATE CONFIGURATION, read the dip dial where its mark
its mark aligns with TOP of Dip Indicator. aligns with BOTTOM of Dip Indicator.
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FIGURE 11

Rotation of lid/compass face around MINOR AXIS into INVERTED POSITION for lingations on overhanging surfaces. Detail shows where
to read angle on lid protractor, where it meets the BOTTOM of the compass face. The N inside the hinge block indicates that the NORTH
SEEKING end of the magnetic needle should be read for trend measurements.

FIGURE 12

Rotation of lid/compass face around MINOR AXIS into INVERTED POSITION for lingations on overhanging surfaces. Detail shows where
to read angle on lid protractar, where it meets the BOTTOM of the compass face. The § inside the hinge block indicates that the SOUTH-
SEEKING end of the magnetic needle should be read for trend measurements.

44 - MAGNETIC DECLINATION

The Earth is completely surrounded by a constant ly-changing magnetic field, and an unobstructed magnetized object will orient itself with
Earths current magnetic north pole. This isthe foundational concept of all magnetic compasses. The magnetic north pole, however, is
not located at the geographic North Pole. The angular difference between magnetic north (MN) and geographic north (TN for “true north”)
is called MAGNETIC DECLINATION (or variation). Declination changes with time and location on earth, so it is impartant to know the
current declination for your particular location in order to make accurate compass meagurements. Brunton recommends using an online
declination calculator such as the National Geophysical Data Center's Declination Calculator.
To ensure accurate compass measurements, you should adjust your pocket transit for magnetic declination BEFORE you take any
directional bearing measurements. You should make these adjustments every year, and in every new location. Adjustments onthe Axis are
made by rotating the graduated circle:
1. You firgt have to unlock the graduated circle by loosening the declination lock screw on the compass base; one full rtation of this brass
screw will do (be careful nat to fully loosen or it will fall out and be lost forever!).
2. Then ratate the main, black declination adjustment screw on the side corner of the compass block. Begin with the zero pin at 0°,
(FIGURE 13)
a. For EAST DECLINATION, rotate the graduated circle CLOCKWISE until the zero pin matches the declination angle. (FIGURE 13]
b. For WEST DECLINATION, rotate the graduated circle COUNTER-CLOCKWISE. (FIGURE 13)

FIGURE 13
Magnetic declination adjustments of the graduated circle.

Zero Pin Zero Pin Zero Pin

Declination Declination Declination

MEASUREMENT METHODS

The measurement, description, and mapping of bearings, angles, planes, and lines is foundational to the geological sciences and many
other field-based disciplines. Fach section below describes how the Axis Transit can be used to measure these important features in the
field. Instructional videos for the Axis can also be found at wwwv.brunton.com.
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5- MEASURING HORTZONTAL BEARINGS

Field professionals often need to measure the bearing, or compass direction, from their location to a specific landmark or destination.
This might be for navigation, surveying, or triangulation to pinpoint a location on amap. To measure, record, and map a directional bearing
between two points, compass direction, or azimuth, is measured in the horizontal plane. Usuallythe directional bearing is measured from
the point where one is standing to ancther paint in the landscape.

5.1- AZIMUTH VERSUS QUADRANT BEARING FORMATS

Bearings can be measured and stated in AZIMUTH FORMAT, a number from 0 to 360 degrees, or in QUADRANT FORMAT, an angle away from
North or South in relation Fast or West. The Axis is available with graduated circles in either Azimuth or Quadrant formats. Regardless

of what type of bearing is read off of the compass, these two formats are interchangeable. Converting between the two formats takes
practice; the circle in FIGURE 14 can help provide guidance.

FIGURE 14
Azimuth directions 0-360 on outside of circle, Quadrant directions on inside, with conversion hints between the two formats.

AZto Q:-from 360 | AZto Qisame s
QtoAZ:-from 360 | QtoAZsame s

AZto Q:- 180 | AZtoQ:-from 180
QtoAZ: +180 | QtoAZ:- from 180

5.2- DIRECT READING

You may notice that Fast and West appear to be switched when viewing the compass face. Like other pocket transits, the Axis is a direct
reading compass.

-Read a directional bearing where the needle paints on the graduated circle, already adjusted for magnetic declination.

- In some configurations you must read the North-seeking end of the needle, and in others the South-seeking. Tt is important to familiarize
yourselfwith Axis methodologies to avoid reading the wrong end of the needle.

5.3 - BEARING MEASUREMENT METHODOLOGY

The Axis uses anovel hollow sighting tube in its hinge, instead of a mirror, through which features can be directly sighted:

1. Rotate the lid around its main hinge (major axis] until it stops at a 80 degree position. (FIGURES 15 §16)

2. Bring the sighting tube close to your eye, and center the object in the sighting tube. If the feature being sighted is at a similar elevation
with eye level, the compass can remain locked around the minor axis. (FIGURES 15 § 16)

3. Level the compass face using the side vial level.

4. Press the needle button THREETIMES to allow the needle to realign itself. Let go of the needle release button, and the need!e will
remain locked in place.

5. Ifthe Axis lid is left of the compass face in LEFT-HAND sighting configuration (FIGURE 15), you should read the NORTH-SEEKING end of
the magnetic needle.

FIGURE 15 : LEFT-HAND sighting configuration of object level with eye; NORTH-SEEKING end of magnetic needle should be read for
directional bearing.




6. Ifthe Axis is held with the lid right of the compass face in RIGHT-HAND sighting configuration (FIGURE 16, then the SOUTH-SEEKING
end of the needle should be read.

FIGURE 16 : RIGHT-HAND sighting configuration of object level with eye, SOUTH-SEEKING end of magnetic need|e should be read for

directional bearing.

1. If the cbject being sighted is above or below eye level, the hinge can berotated around its minor axis until the object is in line withthe
center of the sighting tube (FIGURES 17Aand 17B). The compass face should be level before bearing measurements are made. In this
configuration, HORTZONTAL BEARING and VERTICAL INCLINATION to a particular feature can be simultaneously measured by also using
the lid protractor dial (more about this in the next section).

FIGURES 17A AND 17B : Sighting an abject above or below eye level in left-hand configuration; compass bearing and vertical angle can be
simultaneously measured inthis configuration.
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6 - MEASURING VERTICAL INCLINATION

To measure, record, and map an angle of inclination between two points or along aslope, field professionals measure angles inthe vertical
plane. This measurement is usually performed from aviewer's eye height with a device that measures angle up or down toan chject in the
landscape. Zero degrees is ahorizontal angle and 90 degrees is a vertical angle.

THEAXIS POCKET TRANSIT CAN MEASURE VERTICAL ANGLES USING TWO DIFFERENT CONFIGURATIONS:

1.The first corfiguration (FIGURE 18] involves rotating the compass lid 180 degrees around its minar axis, then closing the lid against the
compass base. When holding the compass face and lid VERTICALLY, the hollow sighting tube can be used to locate the feature being
measured. In this configuration, the clinometer negdle is gravity-driven asa plumb needle, and as the compass is placed in increasingly
steep angles, the needle carresponds to higher angles on the clinometer dial in the compass face. This needle canbe held in place by
PRESSING AND HOLDING the needle button, then turning the compass face horizontal to ensure that the clinometer needle stays in
place. Read the inclination where the center of the clinometer needle meets the clinometer circle (I increments).

FIGURE 18 : Using clinometer plumb needle to measure vertical angle.

2. The second configuration is the same as in FIGURES I7A AND 17B, where the compass rotates around its minor axis and remains ata
90 degree angle with the horizontal compass face. When the object is sighted through the hollow hinge tube and the compass face is
leveled, the vertical angle can be read where the lid protractor dial meets the top of the compass face (SEE FIGURES 9 AND 10).



- MEASURING STRIKE AND DIP OF A PLANE

Planar surfaces are one of the most common features measured and mapped by geologists in the field. Planar surfaces often include
bedding planes of layered rock units, faults, joints, axial planes and limbs of folds, and metamorphic foliation. Tomeasure, record, and
map the orientation of a tifted plane, such as the bedding plane illustrated in FIGURE 19, geoscientists use a horizontal reference plane.
STRIKE is the directional bearing of the line produced by the intersection between thetilted plane and the horizontal reference plane. The
line of strike can have two possible bearings that are 180 degrees from each other. DIP is a vertical angle between the tilted plane and
the horizontal reference plane. Dip consists of an angle and a singular direction, with dip direction always perpendicular to strike. The
complete description of a plane consists of STRIKE (bearing), DIP (angle) and DIP DIRECTION (often ageneral quadrant is enough).

FIGURE19: Strike and dip of a bedding plane surface that is dipping towards the right.

Bedding
Line of Strike

Horizontal
Reference
Plane

THEAXIS TRANSIT CAN MEASURE THE ORIENTATION OF ANY PLANE WITH A SINGLE COMPASS CONFIGURATION:

1.The first step is to place the top of the Axis lid against the planar surface to be measured (FIGURE 208). If the surface is too small or
nat expressed as a flat surface, the compass lid can be used to extend or create the measurement plane (FIGURE 20B).

The lid can also be rotated 180 degrees around its minor axis to the alternate configuration, then thelid can be placed against the
top or bottom of a planar surface for measurement (FIGURES 214 AND 21B). This configuration is especially helpful for extending and
measuring overhanging planar surfaces.

FIGURES 204 AND 20B : Measurement of strike and dip of a plane in STANDARD CONFIGURATION, using lid to average or extend a planar
surface.

FIGURES 21A AND 21 : Measurement of strike and dip of aplane in alternate configuration, usinglid to average or extend aplanar or
overhanging surface.

2. Once the lid has been placed along the planar surface to be measured, level the compass face using the round level and side vial levels if
needed. Do not rotate the compass around its minar axis to leve! it; ingtead move the lid around the major (hollow hinge) axis and swivel
the lid upon the measurement surface itself.

3. When the compass face is leveled, press the needle release button THREE TIMES to allow the magnetic needle to readjust and settle.
Let go of the button, and the needle locks in place.

4. STRIKE can be read off of EITHER END of the magnetic compass need|e.
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5. DIP ANGLE can be read off of the dials on either side of the hollow hinge, but you must make sure you are reading the dip mark correctly.
When the lid is instandard configuration (FIGURES 204 AND 20B), read the dip dial mark where it meets the TOP of the inscribed dip
indicator (SEE FIGURE B). When the lic i in alternate configuration (FIGURES 214 AND 21B), read the dip dial markwhere it meetsthe
BOTTOM of the dip indicator (SEE FIGURE 8).

6. DIP DIRECTION can be approximated by looking at the orientation of the compass needle’s North-South ends, and noting the general
guadrant (NW, SW, SE,NE) direction towards which the plane is dipping downwards (the direction water would flow down the plane).

IF DIRECT CONTACTWITH A MEASUREMENT SURFACE IS IMPOSSIBLE,

THEAXIS CANALS0 BE USED TO SIGHT STRIKE AND DIP FROM A DISTANCE.

1. Align yourself along strike of the plane you are measuring. The “disappearing plane” method is a simple way to ensure you are in line
with strike; move laterally until the plane disappears into only a line from your viewpaint.

2. Hold the Axis at eye level, sighting the line of strike through the sighting tube. (FIGURE22)

3. Level the compass face using the side vial level that is visible. Press the needle button three times.

44 Rotate the lid until it aligns with the plane being measured. (FIGURE 22)

5. DIP ANGLE can be read off of the appropriate hinge diak-indicator alignment.

6. STRIKE can be read once you move the Axis away from your eye.

7. DIP DIRECTION can be approximated from the magnetic needle orientation in relation tothe planes down-dip direction.

FIGURE 22 : Sighting method for measuring strike and dip from a distance.
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8- MEASURING TREND AND PLUNGE OF A LINE

Lines, or lingations, (FIGURE23) are another common feature measured and mapped by geclogists in the field. Geological lineations can
incluce fault slickenlines, erasional grooves, current ripple marks, metamorphic crenulations, fold axes, and mineral alignments from
flow banding o tectonic strain. Tomeasure, record, and map the orientation of a line or lineation, geascientists measure structuresin
reference to the vertical plane. TREND, or plunge direction, is the directional bearing of the vertical plane that intersects the lineation.
Trend has a singular direction if the line is non-horizontal, with trend pointing in the direction that the lineation plunges dowin. PLUNGEis
avertical angle between the lineation and the horizontal plane, measured in the vertical plane of trend. Plunge only consists of an angle
because trend already states the direction of the lingation. The complete description of the lineation consists of TREND (bearing, plunge
direction) and PLUNGE (angle).

FIGURE 23 : Trend [plunge direction) and plunge of alineation (lines on the planar surface]

Trend
(Plunge
Direction)

THEAXIS TRANSIT CAN MEASURE THE TREND AND PLUNGE OF ANY LINEATION WITH A SINGLE COMPASS CONFIGURATION.

1. The first step s torotate the lid around its major axis urtil it can go no further, and it rests at a 90 degree angle with the compass face.

2. Then place the far edge of the |id along the lineation to be measured (FIGURES 24 AND 25), parallel to the lineation.

3. Rotate the compass face around the minor axis until level, as indicated by the round bubble level, keeping the 30 degree angle with the
lid. When the compass face is level in this corfiguration, the lid forms the vertical plane intersecting the lineation.

4. PLUNGE can be read off of the lid protractor where it intersects the compass face (SEEFIGURES 9 AND 10).

5. TREND can be read from the end of the compass need|e designated bythe N or § that is visible inside the hingeblock in its particular
configuration. Make sure you press the need|e release button three times to allow the compass needle to reset itseff. Letting go of the
button will allow the needle to lock into place.



FIGURE 24

Measurement of a lineation plunging to the right. Plunge is read where the lid protractor intersects the top of the compass face. Trend
ig read from the NORTH-SEEKING end of the needle in this configuration (the N inside the hinge block is a reminder of which end of the
needle toread).

FIGURE 25

Measurement of a lineation plunging to the left. Plunge is read where the lid protractor intersects the top of the compass face. Trend is
read from the SOUTH-SEEKING end of the needle in this configuration (the S inside the hinge block is a reminder of which end of the needle
toread).
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To measure lineations on overhanging surfaces, the same methods apply, except the lid should be rotated fully around its minor axis into
its INVERTED POSITION, and the plunge angle should be read where the bottom of the compass face meets the lid protractor dial (SEE
FIGURES 11 AND 12). The exposed N or § in the hinge block again indicates which end of the compass needle to read.
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9 - OTHER MEASUREMENTS
RAKE (PITCH)

Lineations along a planar surface can also be measured using RAKE (also known as pitch). This is the angle between the line of strike and
the lineation, in the plane of measurement.

1. To measure rake with the Axis, hold the compass face level with the line of strike. This can be done by holding the side of the compass
face on the planar surface, then leveling the compass face.

2. Rotate the compass lic until it aligns with the lineation (FIGURE 26). The Axis can be held in multiple configurations to measure rake.
3. Read the angle off of the dip dial.

FIGURE 26 : One of many possible configurations for measuring rake with the Axis.
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FOLD GEOMETRIES AND CONJUGATE FRACTURES

The Axis can efficiently measure angles between fold limbs, conjugate fractures, deformation bands, and any other features that create
angles on surfaces.

1. Hold the side of the Axis against the measurement surface, and align the compass base and lid with the features being measured
(FIGURE 27).

2. Read the angle off of the dip dial.



FIGURE 27 : Using the Axis as a field protractor to measure angles between conjugate fractures or fold limbs. TABLE102 Trigonometry Quick Calculations

SIN@)=A/C  CSC(©) = C/A
C0S(©)=B/C  SEC (0) = C/B

‘ A TAN(@®)=A/B  COT () =B/A

- A = Side Opposite Angle 6
B = Side Adjacent to Angle 6
C = Hypotenuse

C2=A?+B?
10 - REFERENCE MATERTAL
TABLE 101 True Dip versus Apparent Dip
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GRAPH 103
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TYPES OF SLOPE GRADIENT
SLOPE CAN BE STATED IN SEVERAL WAYS:
+ ANGLE IN DEGREES - Shown in black from 0° (horizontal) to 80° [vertical); this is what the Axis clinometer candirectly measure

+ PERCENT SLOPE - Risefrun » 100; shown in percentages; this is most commanly known as “grade” in the transportation, surveying,
construction, and engineering worlds

- RATIO -1 part rige: # parts run; rise over run stated as aratiorather than number; shown in grey on outer edge of diagram

TABLE 104
Common Unit Conversions
Inches |Feet mm cm C C
1/8 | (T} 31750 31750 Linch=2.54 centi 1 centimeter =10 millimeters
14 |o.0208 6.3500 63500 1foot =12 inches 1 centimeter = 0.01 meters
3f8 |[].[]313 9.5250 95250 1foot =0.305 meters 1 centimeter =0.334 inches
12 |g.[1417 12.100 1.2100 1 vard =3 feet 1 meter =100 centimeters
5/8 0.0521 15.875 15875 1yard =0.914 meters 1 meter =3.281 feet
3 |o.0625 18.050 1.8050 1 chain=66feet 1 meter =1.094 yards
8 loo72 22.225 20025 1 mile =5,280 feet 1 kilometer =1,000 meters
1 lo.0833  [25400 2.5400 1 mile =80 chains 1 kilometer =0.6214 miles
2 |o.1667 50.800 5.0800 1 mile =1.609 kilometers 1 hectare=10,000 meters?
3 |[].25[][] 16.200 16200 1 acre =43,500 feet* 1hectare = 2471 acres
4 |[].3333 101.60 10.160 1acre =04047 hectares
5 Joner 127.00 12700
6 loso00  [15240 15.240
12 [Looo0  [3ou80  [30480

11 - THE AXIS STORY

The idea of the Axis Transit was first conceived by Lauren Heerschap, a geology instructor in Durango, 00, while teaching field geclogy to
college students. Like most seasoned field geologists, Lauren had learned how touse the standard Brunton transit model as a student,
thenused it to conduct graduate and professional field research. Teaching new generations of geology students how to use the standard
transit model, however, proved quite challenging. Lauren kept wishing that transit measurement methods could be simpler and more
intuitive, could visualize the planes and angles being measured, and could take measurements in one configuration without the need for
mirrors and extra objects to extend surfaces.
Inthe fall of 2013 Lauren began sketching out ideas for a new type of transit. Her husband, David Heerschap, a high school geclogy and
physics/engineering teacher and machinist, set out to make Lauren's sketches a reality. Theyhad just set upa home busingss called Real
Science Innovations through which they had already created and sold several new and improved science teaching toals. Athome in their
garage over the course of the winter, David worked to create a prototype that did what Lauren had envisioned. By the spring of 2014, they
had three functional prototypes that could measure planes, lines, bearings, and angles each in one simple configuration. They called the
earlymodel the Plane Sight Compass. They initiated the patent process, and in the summer Lauren tock the new transit toseveral college

field camps and had her students test it out. They barely needed instruction on how to use it, finding it far more intuitive and easy to
measure with, compared to the standard models.
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Lauren and David knew the greater geclogical community would benefit from their new model, but they also realized the limitations of their
garage machine shop. They decided to approach Bruntonwith their idea, knowing the company was best equipped to manufacture and
market the new model internationally. Lauren and David retained the patent and have been able to stay involved with the entire process of
design, production, and marketing of what is now the Brunton Axis Transit. They have been honored to work with the great Hank Iden, who
has beeninventing and improving Brunton compasses since 1975 in the Riverton, WY facility. It is adream come true to see the Axisjoin
the lineup of high-guality precision instruments and hopefully revolutionize how field measurements are made!

12- WARRANTY & SERVICE INFORMATION

12.1- SERVICE

BALANCING - Magnetic needles can be balanced for use in a specific part of the world, especially polar regions where needle dip is high, or
in the southern hemisphere. Call Brunton for details.

REPAIR - In addition to your own cleaning and care, periodic calibration and maintenance by Brunton professionals will prolong the life of
your transit. I something is not functioning or has broken, it is also important that only Brunton's repair department handle your transit
to avoid further damages. See the Warranty information for directions on sending your Axis in formaintenance or repair.

12.2- WARRANTY INFORMATION

Please register your Brunton AXIS TRANSTT by visiting wwawbrunton com/Register. Brunton has taken every effort to ensure years of
trouble-free use from your new product. This product is guaranteed to be free of defect in material and workmanship according to local
regulatory requirements. This product is not subject to guarantee from third-parties and is subject to change. Brunton will repair or

replace with a new equivalent, without charge for parts or labor, per Brurton’s discretion. Bruntoncannot beheld responsible for accidents,

damages or injury occasioned by the use of this product. Warranty will be rendered invalid if procuct is damaged by tampering, negligence
or misuse.
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13- ACCESSORIES

F3081 Tripod

2"

F-3040 Ball and Socket

F30008 Leather case

F-3060 Thimble



Precision Instruments Handmade in Riverton, WY Since 1894
Invented by Real Science Innavations, LLC in Duranga, CO in 2014 - Patent Pending
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