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1 INTRODUCTION

The Hewlett Packard HP 48, HP49 and HP50 series is a family of programmable hand-held
calculators adopting the RPN (Reverse Polish Notation) style of operation familiar to many
surveyors. The HP48S/48SX/48G/48G+/48GX and HP49G calculators have now been
superseded by the HP48GII, HP49G+ and HP50G models.

The HP 50G and 49G+ differ from the 48GII in terms of memory capacity,  expandability and
screen size. The HP 48GII is equipped with only 80.8 kB of user RAM (Random Access memory)
and is unexpandable. The HP50G and HP49G+ are equipped with 15 times more accessible
memory than the HP48GII, with 240.5kB of user RAM, 127kB of extended RAM and 766kB of
Flash ROM. User memory on the HP50G and HP49G+ can be increased substantially (to 4GB)
with the insertion of an SD card. The  HP48GII, HP49G+ and HP50G have irDA infra-red ports
to enable fast communication between other calculators, computers, printers and other external
devices. In addition to the IR port, the calculators have a port for cable connections (serial only
for the HP48GII, USB only for the HP49G+, and both serial and USB for the HP50G).

Binary programs and libraries developed for the HP49G, HP48GII, HP49G+ and the HP50G will
not run on earlier HP48G/G+/GX models due to differences in the memory architecture and vice
versa.

The calculator User’s manuals should be referred to for a more detailed explanation of the
calculators’ operation and capabilities.

1.1 OVERVIEW OF QUICKCLOSE Version 3

QUICKCLOSE is a comprehensive suite of programs which have been designed to assist land
surveyors with most field and desk calculations. The component modules are designed to
compute a wide range of surveying related problems.

Version 3 is comprised of two main programs, CORE and PLUS. The CORE program contains the
essential modules for land surveying. The PLUS program is an optional installation and contains
additional modules for geodetic and road alignment calculations. The PLUS program cannot be
installed together with the CORE program on the HP48GII due to lack of memory, however the
the CORE and PLUS program libraries can be switched on the HP48GII, without loss of data, to
overcome the memory limitation.

The following Version 3 files are required for installation:

CORE program;

INQC3NEW and QC3NEW.LIB for the 48GII, 49G, 49G+ and 50G calculators
INQC3OLD and QC3OLD.LIB for the 48G+ and 48GX calculators

PLUS program;

INQP3NEW and QP3NEW.LIB for the 48GII, 49G, 49G+ and 50G calculators
INQP3OLD and QP3OLD.LIB for the 48G+ and 48GX calculators
plus, selected datum files (*.GDF) for pre-computed datum and projection parameters.
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Quickclose can be configured for a wide variety of user preferences including;

• distance entry in metres, US survey feet or International links
• alternate distance conversions (metres, US ft, links, Int. feet, inches & fractions)
• azimuthal or quadrant bearings
• North or South azimuth
• areas computed in square metres, hectares, square feet, or acres/roods/perches
• fix decimal places for distances/coordinates, bearings and levels
• auto point-overwrite option in COGO

The Quickclose CORE program consists of five modules;

CLOSE programs for most bearing and distance computations
COGO programs for solving 2D and 3D coordinate geometry problems
UTILS other useful survey programs
LEVEL  level reduction and adjustment
ATRAV compute a traverse by angle measurement and distance

The Quickclose PLUS program consists of two modules (refer to Chapter 10);

GEOD programs for geodetic surveying and datum transformation
ROAD programs for entering centreline alignment and setout

1.11 CLOSE module

Bearings and distances of a series of interconnected traverse/boundary legs or lines are entered
onto the stack and then saved for further calculations. Missing data elements, circular arc data
(curved boundaries), bearing corrections, bearing conversions and distance unit conversions
can all be entered during data entry. At any stage during data entry, the misclose bearing,
distance and area can be computed and displayed (in QUIK mode). Because data entry is stack
based, intermediate calculations such as addition of distances and HMS+/HMS- calculations are
easily performed from the menu and data entry can be undone by pressing the backspace key
(#) as often as required.

At the completion of data entry, a number of utilities are available. The close can be saved for
later retrieval, viewing and editing. Missing element combinations can be solved when the
misclose is computed after data entry. Missing data combinations include;

• two missing distances
• two missing bearings (two solutions)
• missing bearing and distance on different lines (two solutions)

Additional data that can be extracted includes;

• area and Bowditch adjusted area (including arc segment areas)
• coordinates around the close
• Bowditch adjustment of close (one fixed point or two fixed point option)
• rotation (swing) of close
• scaling of close

A close figure can be exported to the COGO module, printed or saved as an ASCII text file. Data
entry can be quickly resumed after editing, adjustment and transformation.

CLOSE functions are described in more detail in Chapter 4.
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1.12 COGO module

COGO is a suite of coordinate geometry programs. Coordinate data is initially entered with point
numbers into the currently selected job. A 2D or 3D ASCII coordinate data file can be uploaded
from a PC making this process easier (section 5.5).

Coordinates can be computed from previously entered coordinate data by;

• bearing and distance (radiation or side shot)
• bearing and distance (by traverse)
• three point resection
• intersection of two distances (by convention to right of line)
• intersection of two bearings
• intersection of bearing and distance on different lines (two solutions)
• two point resection or eccentric stand point
• line distance and offset
• chainage and offset along circular curve

Computed point data can be edited, downloaded back to a PC, printed, or exported to the
CLOSE module.

Other data can be computed from the coordinate database such as;

• bearing and distance between two coordinates (join or inverse)
• bearings and distances between coordinates in traverse mode
• line distance and offset to a point from a given line
• chainage and offset to point from a curve
• area enclosed by a sequence of points
• Bowditch adjustment of coordinates
• Bowditch adjusted area
• transform points by rotation (swing)
• transform points by translation (shift)
• transform points by scaling

Coordinate data can be saved into a number of different jobs as required, for later retrieval.

The 3D option allows for computation of heights by radiation (side shot) with options for the
number of faces observed, reciprocal observations and curvature and refraction corrections.

The Custom menu in COGO enables radiations (side-shots) and joins to be computed quickly by
direct coordinate entry (as opposed to using pre-entered coordinate data).

COGO functions are described in more detail in Chapter 5.
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1.13 UTILS module

This module contains a suite of other commonly used programs including computation of;

• secant bearing and distance at intersection of two road straights
• horizontal distance and height difference from trigonometric heighting
• coordinates from bearing and distances (radiation or side shot)
• bearing and distance between two coordinates (join or inverse)
• line and offset distance from reference mark to corner
• components of a circular arc from known data
• chord bearings and distances of a road or corner truncation
• missing line measurement between two radiations or side shots

UTILS functions are described in more detail in Chapter 6.

1.14 LEVEL module

The level module enables staff observations (backsights, foresights and intermediate sights) to
be stored during a level run. Entry of intermediate sights is optional for level traverses.
Unadjusted reduced levels (RLs) are displayed during data entry. Staff observations can be
edited after data entry. The level run can then be adjusted and the adjusted RLs displayed.

LEVEL module functions are described in more detail in Chapter 7.

1.15 ATRAV program

The ATRAV program is an adjunct to the CLOSE module whereby internal angle measurements
and a starting bearing are entered instead of bearings (e.g. in Western Australia). After data
entry, the CLOSE module is used for additional calculations. Refer to Chapter 8 for more details
on the ATRAV program.
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1.2 BASIC OPERATION

The appropriate calculator User’s manuals should be referred to for a more detailed explanation
of the calculator’s operation.

1.21 Terminology used in this manual

Any menu label function is shown in the following font LABELLABELLABELLABEL.

If   does not look like LABEL LABEL LABEL LABEL G, then ensure that the fonts HP48menu.TTF
49G.TTF supplied with the digital file of this manual are installed in order to view this manual
properly (On the PC, go Start, Settings, Control Panel, Fonts, Files, Install New Font).

The function shown is activated by pressing the key beneath the menu label (keys F1 to F6 on
the HP50/49/48GII or the white keys on the HP48G+/GX).

    HP48G+ / HP48 GX                                      HP50G / HP49G+ / HP48GII / HP49G

Figure 1. Keyboard layouts
(the HP48GII, HP49G and HP50G have different colours

and the HP49G has two minor differences in the keyboard )

1.22 Keyboard and Display

The display and keyboard is shown in Figure 1.

There are four main keyboards used;

• The primary keyboard is represented by the labels on the face of each key
• The left-shift keyboard is activated by pressing the %key.
• The right-shift keyboard is activated by pressing the ^key.
• The Alphabetical keyboard is activated by pressing the

HP48GII/49G+/49G/50G [ALPHA]  key, or
HP48G+/48GX  $ key.
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Note!

Keys on rows 1 to 6 of the keyboard are labelled with letters of the alphabet, which are
activated when the [ALPHA] key is pressed (see Figure 1).

Entering negative numbers

To enter negative numbers, when prompted, press the Y key after typing the number.

1.23 Cursor, backspace and space Keys

The cursor keys are shown in Figure 1.

The P key moves the cursor left.
The R key moves the cursor right.
The K key moves the cursor up.
The Q key moves the cursor down.

The # key (backspace) deletes the previous character

The ) key creates a space when entering data

1.24 Menu keys

The six function keys (F1 to F6, or white menu keys on the HP48GX) below the display activate
the menu item above each of them in the display.

1.25 CUSTOM (Hot key) key

The custom key allows quick access to commonly used functions in the current Quickclose
module. To access the custom menu;

HP48GII/49G/49G+/50G HP48G+/48GX
Press %H

CUSTOM Press I
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2 INSTALLATION OF CORE PROGRAM

2.01 Memory requirements.

The QUICKCLOSE CORE program requires 80 kB of free USER memory on the calculator (all of
the memory of the HP48GII). Each leg of a close, or stored point coordinates requires between
23 and 30 bytes of user memory, therefore the storage of data and job capacity is limited only
by the available memory on the calculator. If no other programs are installed, the following
number of traverse legs / COGO points can be typically stored on the calculator;

HP48G+/GX 1800 legs or 1140 points (500 or 300 with PLUS installation)
HP48GII 290 legs or 180 points
HP49G/49G+/50G 6000 legs or 3500 points (4700 or 3000 with PLUS installation)

Note!    Especially for HP48GII users

Program operation becomes unpredictable when the job size is larger than half the memory
available. This is because memory is used for temporary stack operations during the program
operation. Delete unwanted jobs using the Job manager to free up memory and press RESET
the program to delete other temporary files (section 3.02).

2.011 To check the free memory on the calculator

HP48GII/49G+/49G/50G
Press %G

FILES . There should be at least 70kB free in Home for operation of
QUICKCLOSE.

HP48G+/GX
Press %JMEM. There should be at least 71000 bytes free (shown on the stack) for
operation of QUICKCLOSE.

It may be necessary to remove other programs or data to free up more memory for
QUICKCLOSE.

2.012 To clear the memory of the calculator

It may be easier to completely clear the memory of the calculator, prior to installation.

To clear the memory, turn the calculator on, then press the bottom left, top left and top right
keys simultaneously as follows;

HP48GII/49G+/49G/50G  (& Aand F)
HP48G+/GX  (& AA and AF)

and press NO at the Try To Recover Memory?  prompt. If the NO key doesn’t respond, press
the key next to it on the left (you should hear a beep) and then press NO again. If the memory
has been cleared successfully, the display should show Memory Clear. Press OK.
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2.013 Setting RPN mode

When the HP48GII/49G/49G+/50G memory is cleared, the operating mode reverts back to
Algebraic. The HP48G+/GX calculators are always in RPN mode, so they are unaffected by this.
To set the calculator back to RPN mode;

Press   HCHOOS QOK  OK

2.014 Brief overview of Quickclose CORE installation

HP48GII/49G/49G+/50G
Two files (QC3NEW.LIB and INQC3NEW) located in the folder hp49gplus48GII on the
Quickclose CD are transferred to the calculator using the connectivity kit or kermit software.
Once the files are transferred to the calculator, press &J and then INQC3. Follow the
prompts on the calculator to complete the installation.

The file QC3NEW.LIB is a library containing the Quickclose CORE program. The file INQC3NEW
is the installation program that sets up the data structure, library and user configuration.

HP48G+/GX
Two files (QC3OLD.LIB and INQC3OLD) located in the folder hp48gxgplus on the Quickclose
CD are transferred to the calculator using the connectivity kit or kermit software. Once the files
are transferred to the calculator, press &J and then INQC3. Follow the prompts on the
calculator to complete the installation.

The file QC3OLD.LIB is a library containing the Quickclose CORE program. The file INQC3OLD is
the installation program that sets up the data structure and user configuration.

Section 2.02 outlines the detailed installation procedure using the Windows HP Connectivity
software. Section 2.03 outlines the detailed installation procedure using the MS-DOS kermit
software. The kermit software is considerably slower than the connectivity kit and cannot be
used with the HP49G+.

Tip!  Saving money on AAA batteries

HP calculators chew through AAA batteries, especially the Hum Vee HP49G+ and HP50G. To
save on battery costs use Rechargeable alkaline batteries (not NiMH or NiCd). These can be
recharged about 100 times and provide the correct voltage for reliable calculator operation.
Grandcell and Rayovac produce rechargeable alkaline batteries and these are available from
larger supermarkets or electrical stores.

2.02 Installing QUICKCLOSE using the HP Connectivity Kit

The HP Connectivity software is used to transfer programs between the HP48GII, HP49G,
HP49G+ and HP50G calculators and a Windows PC or laptop. The connectivity software can
also be used to transfer programs between the HP48G+ and HP48GX calculators and a PC if the
Xmodem server is setup on the HP48G+/GX (refer to section 2.022).

If no other programs have been installed on the calculator it is recommended to clear the
memory of the calculator prior to installation (see section 2.012 above), especially the HP48Gii
installation. The Windows HP Connectivity software is supplied on the CD provided with the
HP48GII/49G/49G+/50G calculator and is also provided on the Quickclose CD in the folder
connkit. The connectivity software must be installed on the PC before commencing the
installation.



18

2.021 Installation and operation of the HP Connectivity Kit

To install the HP Connectivity kit on the PC, insert the Quickclose CD into the CD drive.
Using Windows explorer or “My Computer”, double click “CD Drive” or wherever the CD is
located. Double click the folder “Connkit”. Double click setup or setup.exe. Click “next” for
subsequent options. If a warning box comes up with the title “Software Installation !” and
content stating that the driver has failed Windows Logo testing, click on the button “Continue
Anyway” to continue. An error message may appear “Create Driver Error”. Press OK.

To run the connectivity kit, click on the shortcut, or click Start, Programs, HP 48,49
calculator connectivity kit

Driver problems

If the connectivity kit fails to connect with the HP49G+/50G, or a “create driver error”
message appeared during the installation, perform the following actions.

Connect the HP49G+/50G to the PC using the USB cable provided. Turn the calculator on. A
balloon should appear “Found new hardware HPx9G+”. The “found new hardware
wizard” should automatically start up.  Click on the radio button “Install from a list or
specific location”. Press “Next”. Select “search removable media”, or browse to the
connkit folder on the CD. At the warning message, select “Continue anyway”. A message
should appear stating that the driver has been successfully installed.

For reference, the driver filename is HPx9G2k.sys and is normally resident in
C:\WINDOWS\system32\drivers.

2.022 Installing the XMODEM server on the HP48G+/GX

The XMODEM server program has to be installed on the HP48G+/GX before the Windows
connectivity kit can be used with the calculator. After the connectivity kit has been installed,
connect the HP48G+/48GX to the computer COM1 or COM2 serial port using the serial cable.

1. Turn the HP48 on.
2. Start the windows connectivity kit.
3. Select Connect using “COM1” or “COM2”
4. Select Speed “9600”
5. Select File, Download HP48 Server (Manual – XRECV).
6. On the HP48G+/GX press M$X(X!, then %1I/O L XRECV.

The Xmodem program should now be transferred to the HP48 as the variable ‘X’
7. Press J and X to put the Xmodem library (Library 1026) on the stack
8. Press 0 and then :N
9. Turn the calculator off and then on.
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2.023 Installation steps using connectivity kit

To install the QUICKCLOSE CORE software onto the HP48GII/HP49G/G+/50G two additional
items are required:

1. Serial interface cable (HP48G+/GX/GII/HP49G) or USB cable (HP49G+/50G)
2. QUICKCLOSE software CD

No Serial Port!

Many modern PCs and laptops are not equipped with a serial port. If the PC does not have a
serial port, it will be necessary to obtain a USB serial converter (cable with a USB plug on one
end and a 9-pin DB9* /RS-232 serial port on the other), or serial PCMCIA card adapter to
replicate a COM port. These are available from most computer stores.

In order for a USB port to replicated as a COM port, it will usually be necessary to install the
driver from the CD provided with the cable.

To change the COM port number from the default number go:
Start, Settings, Control Panel, System, Hardware, Device Manager, Ports, Properties,
Advanced, Port Settings, and select the desired port number

*(not to be confused with an Aston Martin)

Installation procedure is as follows

1. Connect the Serial interface / USB cable to the PC.

For the HP48G+/GX/GII/HP49G connect the serial cable into the 9-pin COM port

(usually COM1), alternatively, a 9-25 pin adaptor can be attached and the
25pin (usually COM2) port used. Some PCs may have different addresses for ports
(COM3 etc ..). Newer PCs may not have a serial port, in which case a serial to USB
adapter is required to connect the 9 pin serial cable to a USB port on the PC.

For the HP49G+/50G connect the USB cable into any available USB port.

2. Connect the serial interface/USB cable to the port at the top of the calculator.

3. Insert the QUICKCLOSE CD into the CD drive.

4. Turn the Calculator on (press &),
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5. Start the HP Connectivity Kit program on the PC and check the connection
settings as shown below. Selecting Auto allows the connectivity software to find which
port the calculator is connected to, otherwise select the port manually for a quicker
connection (Usually COM1 for HP48GII/G+/GX/49G or HPx9G+ for the HP49G+/50G).

Connect using Auto
(or select COM port)

Speed 115200
(HP48GII/49G+/50G default)

Speed 9600
(HP48G+/48GX/49G)

6. Click File and
then Connect…
in the
Connectivity
Software
as shown �

7. Instructions for
setting the calculator are then displayed �

 8. HP48GII/49G/49G+/50G
On the calculator press ^ release and then R. If XSERV()
is displayed (when calculator is in default Algebraic Mode) on the calculator
screen then press !.

HP48G+/GX
On the calculator press ^ release and then 2XSRV  XSRV.

Xmodem Server
Waiting for command Should be displayed on the calculator screen

9. Click   to start connection between the calculator and the PC. The
connection process will take a few seconds and the calculator contents should be
displayed similar to:
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10. HP48GII/49G/49G+/50G
Use Windows explorer and open up the hp49gplus48GII folder on the QUICKCLOSE
CD. Select the files INQC3NEW and QC3NEW.LIB and copy them into the
Connectivity kit HP48/49 window as shown:

HP48G+/GX
Use Windows explorer and open up the hp48gxgplus folder on the QUICKCLOSE CD.
Select the files INQC3OLD and QC3OLD.LIB and copy them into the Connectivity kit
HP48/49 window as shown:

Select
INQC3NEW
(or INQC3OLD)
and
QC3NEW.LIB
(or QC3OLD.LIB)
And copy
them to the
Connectivity
Window �

11. The two files will then be loaded into the memory of the calculator, so that the
connectivity screen should look similar to (substitute OLD for NEW with 48G+/GX):

 

12. Press & on the calculator, then J then the INQC3 menu key to start the installation
process. If INQC3NEW comes up on the calculator display (calculator in default
algebraic mode) then press ! to commence installation. The installation program
then sets up the data directory structure and installs the program library.

HP48G+/GX
The installation will pause with a display prompting to press OK. Press OK. The calculator
will then turn off. Turn the calculator on again. The screen will momentarily blank, this is
OK. Press J and then INQC to continue.

Go to section 2.04 for continued installation instructions.
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2.03 Installing QUICKCLOSE using MS-DOS Kermit

The MS-DOS kermit software can be used to transfer programs between the HP48GII, HP49G
HP48G+, HP48GX and HP50G.  The kermit program is much slower than the windows
connectivity kit and may not operate on some newer Windows installations without some
difficulty. Kermit cannot be used to connect to the HP49G+.

If no other programs have been installed on the calculator it is recommended to clear the
memory of the calculator prior to installation (see section 2.012 above), although this is not
essential.

The MS-DOS kermit software (kermit.exe) is provided on the Quickclose CD.

2.031 Install Kermit on the PC

Create a folder/sub-directory in the C:\ drive called C:\kermit
Copy the kermit.exe, mskermit.ini and k.bat files from the Quickclose CD kermit folder into
C:\kermit.

To install the QUICKCLOSE CORE software onto the calculator two additional items are
required:

1. Serial interface cable
2. QUICKCLOSE software CD

Many modern PCs and laptops are not equipped with a serial port. If the PC does not have a
serial port, it will be necessary to obtain a USB serial converter (refer to box in section 2.023)

2.032 Installation steps using MS-Kermit

1. Connect the Serial interface to the PC.

For the HP48G+/GX/GII/HP49G connect the serial cable into the 9-pin COM port

(usually COM1), alternatively, a 9-25 pin adaptor can be attached and the
25pin (usually COM2) port used. Some PCs may have different addresses for ports
(COM3 etc ..). Newer PCs may not have a serial port, in which case a serial to USB
adapter is required to connect the 9 pin serial cable to a USB port on the PC.

2. Connect the serial interface cable to the port at the top of the calculator.

3. Insert the QUICKCLOSE CD into the CD drive.

4. HP48GII/49G/50G
Use Windows explorer and open up the hp49gplus48GII folder on the QUICKCLOSE
CD. Select the files INQC3NEW and QC3NEW.LIB and copy them into the C:\kermit
folder on the PC

HP48G+/GX
Use Windows explorer and open up the hp48gxgplus folder on the QUICKCLOSE CD.
Select the files INQC3OLD and QC3OLD.LIB and copy them into the C:\kermit folder
on the PC
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5. Double click on the k.bat file in C:\Kermit. This opens up a DOS window with the kermit
running. If this fails try Start, Programs, Accessories, Command Prompt and then
type cd kermit at the C:\  prompt and then type kermit and press Enter

6. Type the following at the MS-kermit> prompt:
set po 1 (if using COM1), or
set po 2 (if using COM2), and press Enter.

7. Type the following at the MS-kermit> prompt:
set ba 9 and press Enter.

8. Turn the Calculator on (press &),

9. HP48GII/49G/50G
On the calculator press ^ Rtogether. If XSERV()
is displayed (when calculator is in default Algebraic Mode) on the calculator
screen then press !.

HP48G+/GX
On the calculator press ^ Rtogether.

“Awaiting Server Cmd.” Should be displayed on the calculator screen

10. HP48GII/49G/50G HP48G+/GX
At the MS-Kermit> type: At the MS-Kermit> prompt type:
send INQC3NEW  send INQC3OLD
this will take about 50 seconds this will take about 50 seconds
then then
send QC3NEW.LIB send QC3OLD.LIB
this will take about 8 minutes this will take about 8 minutes
then type then type
exit exit

11. Press & on the calculator, then J then the INQC3 menu key to start the installation
process. If INQC3NEW comes up on the calculator display (calculator in default algebraic
mode) then press ! to commence installation. The installation program then sets up
the data directory structure and installs the program library.

HP48G+/GX
The installation will pause with a display prompting to press OK. Press OK. The calculator
will then turn off. Turn the calculator on again. The screen will momentarily blank, this is
OK. Press J and then INST2 to continue.

Continue to section 2.04 next for configuration instructions.
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2.04 Quickclose CORE configuration during installation

Once the installation procedure has been started (from sections 2.02 or 2.03), the
installation program continues, configuring the user settings for the QUICKCLOSE
program.

1. Configure bearing unit.
Press OK or ! to accept the default Azimuth type bearings setting (0°00’00” to 360°)
or press the Q key to select Quadrant type bearings (e.g. N30°45’30”E, S48°19’00”W
etc….) and then press OK or !.

2. Configure azimuth direction.
Press OK or ! to accept the default North azimuth setting (0°00’00” is North) or
press the Q key to select the South azimuth setting (0°00’00” is South) and then press
OK or !.

3. Fix decimal places displayed for angle seconds.
Press OK or ! to accept the default 0 decimal place setting (e.g. 0° is displayed as
0°00’00”) or scroll down the menu with the Q key to select the desired number of
decimal places for angle seconds to be displayed as (e.g. 2 d.p. will show 0° as
0°00’00.00”) and then press OK or !.

4. Configure distance units.
Press OK or ! to accept the default metres setting or press the Q key to select
either US Survey decimal feet or International decimal Links and then press OK or !.

The US Survey foot is defined as 0.3048006096 metres.
The International Link is defined as 0.201168 metres.

5. Configure alternate distance units.
Press OK or ! to accept the displayed alternate distance unit or press the Q key to
select another unit such as International feet, inches and fractional inches,  US Survey
decimal feet, metres or International decimal Links and then press OK or !.

The alternate distance setting sets up the distance entry menu bar to display a
conversion key from the alternate unit (usually some legacy unit) to the configured unit.
For example, if Ft, In, Frac is selected for alternate distance units and metres is selected
for the main configuration, a key is setup to convert from Ft,In,Frac, to metres during
data entry.

6. Fix decimal places displayed for distances and coordinates.
Press OK or ! to accept the displayed decimal place setting or scroll down the menu
with the Q key to select the desired number of decimal places for distances and
coordinates to be displayed as and then press OK or !.

7. Fix decimal places displayed for reduced levels.
Press OK or ! to accept the displayed decimal place setting or scroll down the menu
with the Q key to select the desired number of decimal places for reduced levels to be
displayed as and then press OK or !.
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8. Configure area units.
Press OK or ! to accept the displayed setting or press the Q key to select another
setting and then press OK or !. Areas are displayed in either Hectares and square
metres, International Acres, roods, perches or US square survey feet.

1 Hectare is defined as 10,000 square metres, 2.47105383 International acres or
107638.673612 square US survey feet.

9. Configure alternate area units.
Press OK or ! to accept the displayed setting or press the Q key to select another
setting and then press OK or !. Alternate area units are in Hectares,  square metres,
International Acres, roods, perches or square US survey feet.

The alternate area unit sets up quick conversions to the primary area unit. For example,
if the primary area unit is Hectares and the alternate area unit is Acres, Roods and
Perches, a hot key is set up in the CONV menu to convert from Acres, roods and
perches to Hectares.

10. Configure Coordinate display and prompt order.
Press OK or ! to accept the default Easting then Northing (or Westing then Southing
for South azimuth setting) or press the Q key to select the Northing then Easting
setting (or Southing then Westing for South azimuth setting) and then press OK or !.

11. Configure Auto point overwrite.
Press OK or ! to accept the default setting to always prompt the user if a point is to
be overwritten by another point with the same name, or press the Q key to select the
automatic point overwrite setting and then press OK or !.

2.041 Activating QUICKCLOSE

If Quickclose CORE has been installed for the first time, or after a memory reset. The program
will have to be activated, otherwise Quickclose can only be operated in DEMO mode. DEMO
mode has the full functionality of the activated program for approximately fifty uses, after which
the program will need to be activated.

To continue using the program in DEMO mode, type 0 and press !.

To activate QUICKCLOSE both a serial number and activation code are required.
The serial number is either written on the Quickclose CD, or provided when a licence and
activation code is purchased. The activation code is provided by the supplier of the software
and can be purchased online at http://www.quickclose.com.au

Purchasing a Quickclose licence and activation code, provides the user with lifetime support for
the software and free updates within the current version of the software.

To activate QUICKCLOSE;
Type in the CD serial number and press !.
At the “key?” prompt, type in the activation code and press !.
If you cannot activate the software, contact quickclose@quickclose.com.au

To install the PLUS program, refer to Chapter 11
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2.05 Backing up QUICKCLOSE to the Flash ROM (Port 2)
(HP49G/49G+/50G only).

The Quickclose directory, all Quickclose data and user settings can be backed up to the
HP49G/49G+/50G internal Flash ROM area (Port 2). This area is protected from battery failures
and memory resets and is a good location to backup the program and data.

To back up QUICKCLOSE, settings and data to the Flash ROM (Port 2). Press J in the QCLOSE
directory and ->ROM to transfer Quickclose, settings and data to the Flash ROM. This can take
up to three minutes. If an error message “No Flash ROM” appears, check that the HP49
batteries are not low.

2.051 Reloading QUICKCLOSE from the Flash ROM (Port 2) 
(HP49G/49G+/50G only)

In the event of memory loss, or to quickly reinstall Quickclose;

Press % GFILES  and then press 2 to select FLASH for the FLASH ROM area.
Use the KQ keys to select LOAD, and then press EVAL.
The HP49G/49G+/50G will turn itself OFF. Press & , press & again, press J QCLOS RUN to
restart the recovered program.

2.06 Backing up QUICKCLOSE to an SD card
(HP49G+ only)

The Quickclose directory, all Quickclose data and user settings can be backed up to an
HP49G+/50G formatted SD card placed in the SD card slot (at the bottom of the HP49G+/50G).

Formatting the SD card

The SD card should be formatted for use in the HP49G+/50G. Formatting the SD card erases
any existing data, so first ensure all data on the SD card are backed up.
Press % GFILES  and the press FORMA
At the Choose box  “Do you want to continue” Press OK

To back up QUICKCLOSE, settings and data to the SD card

Press J in the QCLOSE directory and ->SD to transfer Quickclose, settings and data to the SD
card. This can take up to 3 minutes.

2.061 Reloading QUICKCLOSE from an SD card
         (HP49G+/50G only)

In the event of memory loss, or to quickly reinstall Quickclose.

Uninstall Quickclose, if already installed (press J and in the QCLOSE directory press UNST).
Press % GFILES  and then press 3 to select Port 3 for the SD card.
Use the KQ keys to select LOAD, and then press EVAL.
The HP49G/G+ will turn itself OFF. Press & , press & again, press J QCLOS RUN to restart
the recovered program.
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2.07 Backing up QUICKCLOSE to a plug-in RAM card in Port 1
(HP48GX only)

The Quickclose directory, all Quickclose data and user settings can be backed up to a RAM card
(HP48GX only) inserted in card slot 1 (closest to the screen). This area is protected from
calculator battery failures and memory resets and is a good location to backup the program and
data. It is important to change the RAM card battery every year to prevent memory loss (refer
to page 28-9 of the HP48 User Guide).

To back up QUICKCLOSE, settings and data to the RAM card (Port 1).

1. Turn the calculator OFF.
2. Remove the cover from the back of the calculator.
3. Insert the RAM card into slot 1, (refer to 28-9 of the User Guide)
4. Turn the calculator ON.
5. Press J (and QCLO if not in the QCLOSE directory)
6. Press ->RAM to transfer Quickclose, settings and data to the RAM Card.

This transfer should take a few seconds.
7. Turn the calculator OFF
8. Remove the RAM card and place in a secure location

2.071 Reloading QUICKCLOSE from the RAM Card 
(HP48GX only)

In the event of memory loss, or to quickly reinstall Quickclose.

1. Ensure the calculator is turned off, and that there is sufficient memory (80kb)
2. Insert a RAM card with the backed up Quickclose program.
3. Turn the calculator back on.
4. Press % 2  LIBRARY PORTS   :1:   LOAD
5. The program will be re-installed and the calculator will turn itself off.
6. Remove the RAM card
7. Turn the calculator back on and press J QCLO  RUN to return to the main menu.

2.08 Backing up QUICKCLOSE data directly to the PC

The Quickclose data directory can be backed up directly to the PC. Connect the calculator to the
PC using the connectivity software as described previously. Drag and drop the QCLOSE
directory from the calculator window to a backup folder anywhere on the PC. The backup
filename is QCLOSE.hp . To reload the directory, simply drag and drop QCLOSE.hp back into
the calculator.

Alternatively, using the kermit program (much slower), connect the calculator to the PC, change
to the HOME directory on the calculator ( (^ M HOME) run the kermit and type kget QCLOSE
at the kermit prompt. To send the directory back to the calculator, type send QCLOSE (ensure
calculator is set to the HOME directory).
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2.09 To update QUICKCLOSE

From time to time updates of QUICKCLOSE Version 3 will become available in the form of a new
library file QC3NEW.LIB or QC3OLD.LIB. Users may prefer to retain their data and settings
rather than do a complete reinstallation.

To update Quickclose, first delete the old library(ies);

1. Press J in the QCLOSE directory and RESET to kill any halted programs.
2. Press DELB to delete the old library(ies).
3. Use the HP connectvity kit or MS-kermit to transfer the new library file(s) to the

calculator QC3NEW.LIB (HP48GII/49G/49G+/50G), or QC3OLD.LIB
(HP48G+/GX) (refer to section 2.02 or 2.03).

4. Press & J and RELOD to install the new library(ies)

2.10 To uninstall QUICKCLOSE

1. Press J in the QCLOSE directory and RESET to kill any halted programs.
2. Press UNST to uninstall QUICKCLOSE.
3. At the prompt;

“UN-INSTALL
QUICKCLOSE
Are you sure ?”

Press YES to completely remove QUICKCLOSE and data, or
Press NO if you were just random fingering.

Alternatively, to clear the memory of the calculator, follow the steps in section 2.012

2.11 Using PLUS on the HP48GII

The HP48GII has insufficient memory for a combined installation of the CORE and PLUS
programs. To overcome this limitation, the CORE and PLUS library files can be easily switched
whenever required. Data from both programs are shared.

To switch from CORE operation to PLUS operation;

1. Press J in the QCLOSE directory and RESET to kill any halted programs.
2. Press DELB to remove the CORE library.
3. Use the HP connectvity kit to transfer the PLUS library file (QP3NEW.LIB) to the

calculator (refer to section 11.02 or 11.03).
4. Press & J and RELOD to install the PLUS library

To switch from PLUS operation back to CORE operation;

1. Press J in the QCLOSE directory and RESET to kill any halted programs.
2. Press DELB to remove the PLUS library.
3. Use the HP connectvity kit to transfer the CORE library file (QC3NEW.LIB) to the

calculator (refer to section 2.02 or 2.03).
4. Press & J and RELOD to re-install the CORE library
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3 QUICKCLOSE OPERATION

The QUICKCLOSE program library and data files are resident in the QCLOSE directory of the
HOME (root) directory of the HP48/49. The top left of the display should show
{ HOME QCLOSE } or  …OME QCLOSE }

If the calculator is in another sub-directory (i.e. not in { HOME QCLOSE }),

HP48GII/49G/49G+/HP50G HP48G+/GX
press %(Holding it down) press ^ MHOME

and then J. and then J.

3.01 The MAIN menu

To access the MAIN menu of QUICKCLOSE programs:

1. Press J then QCLOS  in the QCLOSE directory (see above)

2. Press RUNRUNRUNRUN to get to the main menu of QUICKCLOSE CORE.
Press PLUSPLUSPLUSPLUS to get to the main menu of QUICKCLOSE PLUS (if installed).

If a prompt for a Serial Number appears, the program will need to be activated (refer to section
2.045) or type 0 and ! to continue in DEMO mode (allows full functionality for about 50
operations).

A listing of QUICKCLOSE library programs is attached in Appendix 2

Menu maps of QUICKCLOSE are outlined in Appendix 1

CORE MAIN MENU Map

(1/2)
CLOSECLOSECLOSECLOSE COGOCOGOCOGOCOGO CONVCONVCONVCONV CNFGCNFGCNFGCNFG ↑↑↑↑ →→→→

(2/2)
UTILSUTILSUTILSUTILS LEVELLEVELLEVELLEVEL ATRAVATRAVATRAVATRAV PLUSPLUSPLUSPLUS ←←←←

CLOSE Displays the CLOSE module menu
COGO Displays the COGO module menu
CONV Displays the Conversion utilities menu
CNFG Displays the current configuration and the main configuration menu
↑↑↑↑ Exits the Quickclose program
→ Displays the second menu

UTILS Displays a menu of utility survey programs
LEVEL Displays the LEVEL module menu
ATRAV Runs the Angle traverse program
PLUS Accesses the PLUS modules (if installed)
← Displays the first menu
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3.02 To reset Quickclose and ensure maximum program speed

If unfamiliar annunciators appear on the top of the display (such as “HLT” or “HALT”), or if
Quickclose is behaving erratically or slowly, try resetting the program. Resetting Quickclose
“kills” any halted programs and clears any temporary registers. To reset Quickclose,

press the J key and RESET.

The HALT or HLT annunciator appears when a program was exited unexpectedly and the
program is still resident in memory.

3.03 Hot Key Menus – the CUSTOM menu

Accessing the hot key (CUSTOM) menu during most program operations will display a menu
allowing quick access to the major components of the current module.

To access the current module CUSTOM menu;

HP48GII/49G/49G+/50G HP48G+/GX
Press %H

CUSTOM Press I

CUSTOM menu with CLOSE module

QUIKQUIKQUIKQUIK RETNRETNRETNRETN VW.EDVW.EDVW.EDVW.ED MI.ARMI.ARMI.ARMI.AR CONVCONVCONVCONV ↑↑↑↑

QUIK Start new CLOSE (without chord/missing element options)
RETN Resume CLOSE data entry
VW.ED View and Edit the current CLOSE
MI.AR Compute misclose, missing elements and area
CONV Conversion Utilities
↑↑↑↑ Return to the CLOSE menu

CUSTOM menu with COGO module

ADD.DADD.DADD.DADD.D VW.EDVW.EDVW.EDVW.ED RADIRADIRADIRADI JOINJOINJOINJOIN CONVCONVCONVCONV ↑↑↑↑

ADD.D Add 2D coordinate data to current job
VW.ED View and Edit Coordinate data in current job
RADI Compute radiations/sideshots with direct coordinate entry
JOIN Compute joins/inverses with direct coordinate entry
CONV Conversion Utilities
↑↑↑↑ Return to the COGO menu



31

4 CLOSE module
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Figure 2. A typical close figure

A close figure is a series of interconnected two-dimensional lines (vectors, boundary lines,
traverse legs or arc chords). Each line is defined by a bearing and distance. QUICKCLOSE allows
up to two missing elements to be included in the close figure. When the misclose is computed
after data entry, the missing elements are computed and displayed along with an option to save
the solution into the current close. If one of the lines represents the chord of an arc segment
(in curved boundary calculations), there is an option to enter the radius of the arc during data
entry, so that the segment area can be added or subtracted to the computed area of the close.

To start the CLOSE module press the CLOSE menu key from the MAIN menu. The current job
name is displayed (Untitled by default) as well as the number of close legs free in the calculator
memory.

CLOSE menu (1/2)
JOB.MJOB.MJOB.MJOB.M RETNRETNRETNRETN VW.EDVW.EDVW.EDVW.ED MI.ARMI.ARMI.ARMI.AR ↑↑↑↑ →→→→

CLOSE menu (2/2)
PRINTPRINTPRINTPRINT ADJUSTADJUSTADJUSTADJUST TRANTRANTRANTRAN EXPOREXPOREXPOREXPOR CNFGCNFGCNFGCNFG ←←←←

JOB.M Job management menu (new close, open, save as & delete)
RETN Resume data entry into the current CLOSE
VW.ED The viewing, editing, and co-ordinating menu
MI.AR The misclose, missing line element, area and Bowditch adjustment menu
↑↑↑↑ QUICKCLOSE Main Menu
→→→→ CLOSE Module Menu 2

PRINT Printing menu (Bearing and distance or coordinates)
ADJST Adjustment menu (Bowditch 1/2 fixed point2, and adjusted area)
TRAN Transformation menu (Rotation and Scaling of close)
EXPOR Export current close to text file or COGO module
CNFG Configuration of CLOSE module
←←←← CLOSE Module Menu 1
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4.1 STARTING A NEW CLOSE

There are two methods of data entry for a close. If the close is straightforward (i.e., there are
no chords, missing elements or distance conversions) use the QUIK option. If data entry options
are required, use the NEW option. It is possible to toggle from the QUIK to the NEW option
during data entry.

In both QUIK and NEW options, bearings and distances are entered onto the stack. At the
conclusion of data entry, the EXIT key is pressed in order to process the stack contents and save
them into the current job. To resume data entry after a close has been entered press the RETN
key at any time.

To run the CLOSE program in QUIK mode
(fewer data entry options, but easier display of misclose and area)

Either,
a. Press JOB.M QUIK from the CLOSE menu,

or from anywhere in the CLOSE module,

HP48GII/49G/49G+/50G HP48G+/48GX
b. Press %H

CUSTOM QUIK Press I QUIK

To run the CLOSE program in NEW mode
(full data options, but more key presses required to display misclose and area)

Press JOB.M NEW from the CLOSE menu

or from anywhere in the CLOSE module,

HP48GII/49G/49G+/50G HP48G+/48GX
b. Press %H

CUSTOM QUIK FULL Press I QUIK FULL

NOTE! Starting a new close clears any current data out of the default “Untitled” job without
saving. If data in the “Untitled” job is to be kept it should be saved by pressing JOB.M SAVEA
and then entering a job name in which to save the old close.

4.11 Data entry

NEW or QUIK clears the calculator stack and loads a data entry option menu for on-the-fly
conversions and other options.

There are no prompts for bearings and distances. Bearings and distances are simply entered on
to the stack in sequence. For example, type in bearing 1 and press !, type in distance 1 and
press !, then type in bearing 2 and press !, and so on…

This form of data entry allows greater flexibility for doing on-the-fly stack calculations and
undoing data entry.

Test example for a simple close
Go to section 4.9 to see a step by step example for a simple close and area computation.
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4.111 Entering bearings

Azimuth bearing option selected
Bearings are entered in DDD.MMSS format,
for example 359°02’07.8” would be typed in as 359.02078

Quadrant bearing option selected
Bearings are entered in QDD.MMSS format,
Where Q is the quadrant number defined as follows:

1 = NE quadrant, 2 = SE quadrant, 3 = SW quadrant, 4 = NW quadrant
For example S 7°08’09.1” W would be typed in as 307.08091

To enter back bearings (reverse bearings)

To enter a bearing as a back bearing, or reverse bearing, enter the back bearing as a negative
value, by pressing Yto enable the program to add or subtract 180° from the entered bearing.

For example;
-235°15’30” will be interpreted as 55°15’30” in Azimuth mode.
-489°58’10” (N 89°58’10” W) will be interpreted as S 89°58’10” E in Quadrant mode.

4.112 Entering distances

Distances are entered in the units configured for QUICKCLOSE operation. Distances are stored
in memory as metres, but always displayed in the current distance unit configuration. This
means that if a close is entered using for example Links and the configuration is then changed
to say metres, then all the data entered in Links will be correctly displayed, converted to
metres.

Summing partial distances

Distances can be added to, or subtracted from the value on level 1 of the stack using the +
and - keys in RPN mode.

For example to enter a summed distance of 80.56 + 25.35 + 124 – 1.4 during data entry, type
80.56 !25.35 + 124 + 1.4 -  (returning the value 228.51 on the stack)

4.113 Undoing data entry

To undo data entry, press the # key as often as necessary to delete unwanted bearings and
distances from the stack.

4.114 On-the-fly viewing and editing

To view and edit data entry on the stack prior to EXIT, press the K key and scroll up the
stack. To edit a value, use the K Q keys to highlight the stack value that needs to be edited
and press VIEW. Edit the value with the help of the P R keys or just press the DEL-> key to
renter the value, press ! to accept the edited value and continue viewing or editing. Press
& to exit the editor and resume data entry.
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4.115 To exit data entry and save the CLOSE

Press the EXIT key, This takes all the values off the stack and processes the Close figure, saving
it into the current CLOSE job. The user is returned to the CLOSE menu.

Warning!
Ensure that the stack only contains close data, as all stack data are saved into
the current close.

To exit data entry without saving, clear the stack by pressing either
^ # on the HP48GII/49G/49G+/50G  or @ on the HP48G+/GX
before pressing EXIT. In QUIK mode this can also be done by pressing the CLEAR key.
A stack with less than two elements is not saved.

Test example for a simple close
Go to section 4.9 to see a step by step example for a simple close and area computation.

4.116 Distance conversions
(NEW mode only)

To convert a distance from alternate distance units to the primary configured distance unit,
type in the value of the alternate unit distance and then press the left-most menu key (one of
LKS->  M->  FTINF  USF-> depending upon the configuration). The converted distance is then
entered onto the stack.

Feet, Inches and Fraction conversions

If Feet, Inches and Fractions are configured as the alternate distance unit, to convert
International feet, inches and fractions of an inch (as used in British Commonwealth countries)
to the configured unit, type in the value in the following format;

FF.IIND, where FF is feet, II is inches (between 00 and 11), N is the numerator of the fraction
(between 1 & 8) and D is the denominator of the fraction (between 1 & 8). If there is no
fractional component enter the distance in FF or FF.II format only.

For example:

350’ 8 ¾” would be typed in as 350.0834
7” would be typed in as 0.07
10½” would be typed in as 0.1012
600’ would be typed in as 600
100’ ¼” would be typed in as 100.0014

4.117 Bearing corrections
(NEW mode only)

Bearing corrections can be applied to entered bearing data in a number of different ways.

For one off calculations refer to section 4.120. If a constant correction is to be applied to all
bearings in the CLOSE it is better to enter the data uncorrected, and then apply a rotation
(swing) after data entry (see section 4.7).
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To apply and save a bearing correction for regular use;

Type in the bearing that is to be corrected and press the BRG+/- key.

Four correction values are displayed with a corresponding selection menu. Press a key from R1
to R4 corresponding the bearing correction to be applied. The correction selected is then applied
and data entry resumes.

To enter a correction that is not displayed, press NEW and then type in the correction in
DD.MMSSS format and press !. Press a key from R1 to R4 where the entered bearing
correction is to be saved (or press CNCL). The new correction is saved and applied to the
entered bearing.

4.118 Entering curve data

Circular arcs (e.g. curved boundaries) can be entered into the CLOSE. To enter a circular
segment into the CLOSE;

Type in the long chord distance and then press CHDIS.  At the Radius? Prompt, type in the
radius of the arc and press !. If the segment area is to be subtracted from the CLOSE (i.e.
if the arc encroaches into the CLOSE figure, then press Yto make the radius negative. The
radius must be greater than half the chord distance. The computed arc length is displayed, and
the arc data saved on the stack in { chord_length  radius } format.

Subsequent area computations include this segment area. If a Bowditch adjustment is
performed on a CLOSE containing an arc segment, only the chord length and segment area are
adjusted. The radius is not adjusted.

Test example for a simple close
Go to section 4.9 to see a step by step example for a simple close and area computation.

4.119 Entering a missing bearing or distance
(NEW mode only)

If the bearing or distance is unknown, press the ???? menu key. A maximum of two missing
elements are allowed. If the missing quota is reached a “Too many missing elements”
message box is displayed.

The missing elements are computed after exiting data entry when computing the Misclose

4.120 Angle arithmetic utilities

To access degrees minutes and seconds and decimal degree conversion utilities during data
entry, press -> (or CONV in QUIK mode).

→→→→DD
To convert an angle or bearing on the stack to Decimal degrees, press ->DD,

→→→→DMS
To convert a decimal angle or bearing on the stack back to Degrees, minutes and seconds,
press ->DMS.
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HMS+
To add two angles (on levels 1 and 2 of the stack) in Degrees, Minutes and Seconds format,
press HMS+.

HMS-
To subtract an angle on level 1 of the stack in DMS format from an angle on level 2, also in
DMS format, press HMS-.

MEAN
To obtain the mean of two angles (on levels 1 and 2 of the stack) in DMS format,  press MEAN
(in fact the median of the acute angle between the two angles on the stack is calculated).

For example. 359.1015 (359°10’15”) is on level 2 of the stack and 2.5925 (2°59’25”) is on level
stack. The mean angle is returned as 1.0450 (1°04’50”)

Press <- to return back to the data entry menu

4.121 To compute the running misclose
(In QUIK mode)

To display the misclose above the stack display, press MISCL at any time during data entry.
The misclose bearing and distance are displayed.

4.122 To compute the running area
(In QUIK mode)

To display the area enclosed by the data entered on the stack, press AREA at any time during
data entry. The area in square units of distance are displayed.

4.123 To switch from QUIK to NEW data entry mode

If an unforseen conversion not available in QUIK mode is required during data entry, press
FULL, to switch data entry to NEW mode. All stack data are transferred to the new data entry
mode.

Test example for a simple close
Go to section 4.9 to see a step by step example for a simple close and area computation.
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4.2 CLOSE Job Management

The default job name for the CLOSE module is “Untitled”. Whenever a new CLOSE is started it
is automatically saved to “Untitled” after exiting data entry.

4.21 To save the current or opened close

Press JOB.M in the CLOSE menu, and then SAVEASAVEASAVEASAVEA. At the prompt for the job name, type in the
job name for the current close to be saved and press !. Note that the ALPHA key is
automatically activated.

If the entered job name already exists, a prompt will appear to either overwrite the existing file
(press YES), or to prompt for another job name (press NO) .

The saved job name becomes the current job.

4.22 To open a saved close

Press JOB.M OPENOPENOPENOPEN

A drop down list of stored job names is displayed. Press Q until the required job to be opened
is highlighted, and then press OK or ! .

The opened job becomes the current job.

4.23 To resume data entry

Either,
a. Press JOB.M RETN from the CLOSE menu,

or from anywhere in the CLOSE module,

HP48GII/49G/49G+/50G HP48G+/48GX
b. Press %H

CUSTOM RETN Press I RETN

The saved close is returned to the stack ready for resumption of data entry.

4.24 Deleting a close

Press JOB.M DELEDELEDELEDELE

A drop down list of stored job names is displayed. Press Q until the required job to be deleted
is highlighted, and then press OK or !.

If the deleted job is the current job, the current job becomes “Untitled” by default.
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To delete all CLOSE jobs

Press JOB.M DELEDELEDELEDELE

A drop down list of stored job names is displayed. Press K to highlight “Delete All” and then
press OK or !. At the prompt “Are you sure?”, either press YES or NO.

4.3 Viewing and editing the current CLOSE

Either,
a. Press VW.ED from the CLOSE menu,

or from anywhere in the CLOSE module,

HP48GII/49G/49G+/50G HP48G+/48GX
b. Press %H

CUSTOM VW.ED Press I VW.ED

4.31 To view all close data

Press V.ALLV.ALLV.ALLV.ALL. Data can be edited, deleted, or new data inserted in much the same way as normal
data entry. The stack is initially empty. To scroll through the data press the |↓↓↓↓| menu key. To
quit data editing, press EXIT. The remainder of unedited data are then appended to the stack
contents and saved in the current close job.

4.32 To view a specific leg of the current close

Press GOTOGOTOGOTOGOTO to skip straight to a specific leg number of the current close. At the prompt, type in
the leg number to view and edit and press !. Data viewing and editing can proceed as
described in the previous section (4.31).

4.33 To insert a new leg into the current close

Press INSINSINSINS. At the prompt, type in the number of the leg for the new data to be inserted after,
and press !. Enter the bearing and distance of the leg to be inserted onto the stack in much
the same way as standard data entry. Data viewing and editing can proceed as described in the
previous section (4.31).

4.34 To view current close coordinates

If the current close has no missing elements, press COORDCOORDCOORDCOORD. If the current close has missing
elements, these elements have to be computed first and inserted into the close before the close
coordinates can be printed.

At the Start coordinate prompt, type in the first coordinate of the close start point and press
Q, then type in the next coordinate of the start point, then press !.

The coordinates of the traverse will be displayed.

Test example for a simple close
Go to section 4.9 to see a step by step example for a simple close and area computation.
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4.4 Computing misclose, missing elements and area

To compute misclose, missing elements, and the area of the current close,

Either,
a. Press MI.AR from the CLOSE menu,

or from anywhere in the CLOSE module,

HP48GII/49G/49G+/50G HP48G+/48GX
b. Press %H

CUSTOM MI.AR Press I MI.AR

Bowditch adjustment and Bowditch adjusted areas can also be computed from the MI.AR menu,
and are described in detail in the next section.

Test example for a simple close
Go to section 4.9 to see a step by step example for a simple close and area computation.

4.41 To compute the misclose of the current close job.

Press MISCLMISCLMISCLMISCL

If there are no missing elements in the close, the misclose is displayed as follows:

Closing bearing (from the end of the close to the start, or vice versa depending upon the
setting). The reverse bearing (degree component) is shown in brackets next to it.
Closing distance
The equivalent coordinate misclose is shown
The ratio of the misclose to the close length is displayed

4.42 To compute missing elements of the current close job.

One or two missing elements (entered as “?” as described in section 4.119) can be
accommodated in any close job. To compute these missing elements,

Press MISCLMISCLMISCLMISCL

Missing elements can include:

Missing distance on one line
Missing bearing on one line
Missing bearing and distance on one line (a gap in the traverse a bit like a misclose)
Missing bearing on two lines
Missing distance on two lines
Missing bearing on one line, missing distance on another, and
Missing distance on one line, missing bearing on another.

Quickclose automatically detects which type of combination a solution is required for, and the
results are displayed showing the value(s) of the missing element(s) and the leg number(s).

To insert the solution into the close, press YES at the prompt, otherwise press NO.
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In the case of two missing bearings, and missing bearing and distance on different lines, there
are always two geometrically correct solutions to these problems. The results of the two
solutions are shown as either solution A or solution B.

To insert solution A into the close press A, to insert solution B into the close, press B, otherwise
press CNCL.

When the computed missing elements are inserted into the close, the close figure becomes fully
closed (i.e. no misclose).

4.43 To compute the area of the current close

If the current close does not have any missing elements; either,
a. Press MI.AR AREAAREAAREAAREA from the CLOSE menu,

or from anywhere in the CLOSE module,

HP48GII/49G/49G+/50G HP48G+/48GX
b. Press %H

CUSTOM MI.AR  AREAAREAAREAAREA Press I MI.AR  AREAAREAAREAAREA

The area of the figure enclosed by the current close job is computed and displayed. If the close
contains curve segments, the displayed area also includes segment areas for each curve
segment. If the radius of the curve segment is positive, the segment area is added. If the
radius is negative, the segment area is subtracted.

Test example for a simple close
Go to section 4.9 to see a step by step example for a simple close and area computation.

4.5 To print current close data to an HP82240B Infra-red printer
(Not available with the HP49G)

Firstly, align the infra-red ports of the printer and the HP48/49 (there is a small arrow at the
top of the calculator). Turn the printer on.

From the CLOSE menu press -> and then PRINT

4.51 To print the bearings and distances of the current close

Press B B B B &DDDD

The bearings and distances of the current close are then printed.

4.52 To print close coordinates

If the current close has no missing elements, press COORDCOORDCOORDCOORD. If the current close has missing
elements, these elements have to be computed first and inserted into the close before the close
coordinates can be printed.

At the Start coordinate prompt, type in the first coordinate of the close start point and press
Q, then type in the next coordinate of the start point, then press !.

The coordinates of the traverse will be printed.
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4.6 Bowditch adjustment

The current close job can be adjusted by the Bowditch method with either one or two points
held fixed. The Bowditch adjustment is a proportional adjustment whereby the misclose is
distributed around each leg of the close job. The amount of adjustment is proportional to the
length of the leg relative to the overall length.

If the current close has missing elements, these elements have to be computed first and
inserted into the close before the close coordinates can be printed (see section 4.4).

4.61 Bowditch adjustment with one fixed point

The one-fixed point adjustment distributes the misclose around all legs of the current close. It
may be necessary to apply a rotation/swing to the adjusted close if one of the legs is a datum
line. To perform a single fixed point Bowditch adjustment to the current close, either;

a. Press MI.AR BOWDBOWDBOWDBOWD from the CLOSE menu,

or from anywhere in the CLOSE module,

HP48GII/49G/49G+/50G HP48G+/48GX
b. Press %H

CUSTOM MI.AR  BOWDBOWDBOWDBOWD Press I MI.AR  BOWDBOWDBOWDBOWD

If there are no missing elements, then the Bowditch adjustment is performed.

4.62 Bowditch adjustment with two fixed points

The two-fixed point adjustment distributes the misclose around all legs of the current close. The
fixed leg data (datum line) are entered at the start of the adjustment. To enter data for a two-
fixed point adjustment, enter all the bearings and distances in sequence as described in section
4.1. The fixed leg (datum line) data are not entered during normal data entry.

To perform a two-fixed point Bowditch adjustment, either;

a. Press MI.AR BW2FBW2FBW2FBW2F from the CLOSE menu,

or from anywhere in the CLOSE module,

HP48GII/49G/49G+/50G HP48G+/48GX
b. Press %H

CUSTOM MI.AR  BW2FBW2FBW2FBW2F Press I MI.AR  BW2FBW2FBW2FBW2F

At the prompt for closing (fixed) line data, type in the closing bearing (the datum bearing) and
press Q, then type in the closing (fixed) distance, then press !.

If there are no missing elements, then the Bowditch adjustment is performed.

Test example for a simple link traverse
Go to section 4.97 to see a step by step example for a simple link traverse.
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4.63 To view adjusted data

To view the adjusted bearings and distances of the current close, either

a. Press VW.ED V.ALLV.ALLV.ALLV.ALL from the CLOSE menu,

or from anywhere in the CLOSE module,

HP48GII/49G/49G+/50G HP48G+/48GX
b. Press %H

CUSTOM VW.ED  V.ALLV.ALLV.ALLV.ALL Press I VW.ED  V.ALLV.ALLV.ALLV.ALL

4.64 To compute the Bowditch adjusted area

The Bowditch adjusted area is the area enclosed by the close figure, with all the legs adjusted.
Calculating the Bowditch adjusted area does not result in a permanent adjustment of the
entered close data.

To calculate and display the Bowditch adjusted area for the current close job, either;

a. Press MI.AR AD.ARAD.ARAD.ARAD.AR from the CLOSE menu,

or from anywhere in the CLOSE module,

HP48GII/49G/49G+/50G HP48G+/48GX
b. Press %H

CUSTOM MI.AR  AD.ARAD.ARAD.ARAD.AR Press I MI.AR  AD.ARAD.ARAD.ARAD.AR

The adjusted area of the figure enclosed by the current close job is computed and displayed. If
the close contains curve segments, the displayed area also includes adjusted segment areas for
each curve segment. If the radius of the curve segment is positive, the segment area is added.
If the radius is negative, the segment area is subtracted.

4.7 Transformation of the current close

The current close can be transformed by rotation (swinging) and scaling.

4.71 To rotate (swing) the current close

Press ->  TRAN  ROTATTRAN  ROTATTRAN  ROTATTRAN  ROTAT from the CLOSE menu.

Type in the rotation (swing) angle in DD.MMSSS format to be applied to all bearings of the
current close , then press !.

If the close job contains missing distances, the associated known bearings are also rotated
during the transformation.

To view the rotated data refer to section 4.3

4.72 To scale the current close

Press ->  TRAN  SCALETRAN  SCALETRAN  SCALETRAN  SCALE from the CLOSE menu.

Type in the scale factor to be applied to all distance of the current close , then press !.
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If the close job contains missing bearings, the associated known distances are also scaled
during the transformation.

To view the scaled data refer to section 4.3

4.8 Exporting close data

Data from the current close job can be exported to the PC as an ASCII text file or to the COGO
module as a coordinate file.

4.81 To create a text file of the current close job

A text file of the current close data can be created for use on a PC (i.e. for printing etc..). All
entered data, including missing elements and chord information from the current close job are
stored in a file CL.TXT in the QCLOSE directory of the calculator.

To export the current close job as text file;

If using the HP Connectivity kit;

Press ->  EXPOR  ->TXTEXPOR  ->TXTEXPOR  ->TXTEXPOR  ->TXT from the CLOSE menu. Once the file has been created, connect the
calculator to the PC (using same steps as section 2.023). Drag and drop the file CL.TXT in the
HP48/49 folder QCLOSE to the desired location on the PC (Select text mode).

If using MS-Kermit

Connect the calculator to the PC and start the kermit program (section 2.032). At the
MS-Kermit> prompt, type server.

On the HP48
Press ->  EXPOR  ->TXTEXPOR  ->TXTEXPOR  ->TXTEXPOR  ->TXT from the CLOSE menu. Once the file has been created, the file CL.TXT
will automatically be sent to the PC via the kermit.

4.82 To export a close to a COGO module job.

This program exports the current close into the current COGO module job. Coordinates for the
start point of the close are entered. The start point is numbered and the points at the end of
each traverse leg are then stored in the current COGO job. Numbering of points is sequential
from the start.

Press ->  EXPOR  ->COGEXPOR  ->COGEXPOR  ->COGEXPOR  ->COG from the CLOSE menu

At the Enter Start Co-ords prompt

Type in the first coordinate of the start point of the close press Q, then type in the second
coordinate of the start point, then press !.

At the No. Start Pt prompt

Type in the point number of the start of the close to be stored in the COGO job.
press !.

The current close is transferred to the COGO module as a series of coordinates. The user is
then directed to the main menu of the COGO module



44

4.9 CLOSE module tutorial examples
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Figure 3. Example of a simple close figure with a curved boundary

Figure 3 is a typical example of an unclosed survey traverse or boundary including a curved
segment, and is used to demonstrate the key functions of the CLOSE module.

4.91 Bearing & Distance data entry

From the Quickclose main menu, press
CLOSECLOSECLOSECLOSE JOB.MJOB.MJOB.MJOB.M NEW NEW NEW NEW  to start a new CLOSE (with full data entry options)

Enter the details of the first leg
36.0004 ! (or 136.0004 in Quadrant mode)
133.801 !

Enter the details for the chord
64.2937 ! (or 164.2937 if in Quadrant mode)
35.155 CHDISCHDISCHDISCHDIS
At the radius prompt;
36.847 ! The arc computed arc length is displayed (36.647)

Enter the details of the third leg (entered as negative because it is a back bearing)
272.5915Y ! (or 487.0045 Y in Quadrant mode)
107.89 !

Enter the details of the last two legs
200! (or 320 !in Quadrant mode)
159.1 !
280.58! (or 479.02 !in Quadrant mode)
166.701 !

Exit and save data entry, press EXITEXITEXITEXIT, “…Saving data” should be displayed.



45

4.92 Display the misclose

To view the Misclose, press MI.AR  MISCLMI.AR  MISCLMI.AR  MISCLMI.AR  MISCL

The Misclose should be displayed as follows (display may vary slightly depending upon
configuration):

Brg 302°59’26” (←←←←122) (N 57°00’34” W in Quadrant Mode)
Dist 0.058
∆∆∆∆
E –0.048
N 0.031 
Ratio 1: 10464

4.93 Display the unadjusted area

To view the unadjusted area (including the segment area), press AREAAREAAREAAREA
The area should be displayed as follows:

Metres units; US feet units;
2.1288 ha 0.1978 ha
21287.96 m2 1977.72 m2

229140.8 US ft2 21288.0 US ft2

5 1 1.659 Acre/R/P 0 1 38.193 Acre/R/P

4.94 Display the Bowditch adjusted area.

To display the closed area (by Bowditch) of the figure (note: bearings and distances are not
changed at this stage), press AD.ARAD.ARAD.ARAD.AR.

The adjusted area should be displayed as follows:

Metres units; US feet units;
2.1282 ha 0.1977 ha
21282.00 m2 1977.17 m2

229076.6 US ft2 21282.0 US ft2

5 1 1.424 Acre/R/P 0 1 38.171 Acre/R/P



46

4.95 View the coordinates of the close figure

To view the coordinates of the figure (assuming Easting 300 , Northing 500 for the start) press;

|↑| VW.ED COORDVW.ED COORDVW.ED COORDVW.ED COORD

At the Start coordinate prompt, type in (coordinate order depends upon configuration);
300 Q
500 !

Coordinates should be displayed (format may vary slightly depending upon configuration);

Pt 1 E 300.000 N 500.000 Press !
Pt 2 E 378.648 N 608.246 Press !
Pt 3 E 410.377 N 623.384 Press !
Pt 4 E 518.120 N 617.761 Press !
Pt 5 E 463.705 N 468.256 Press !
Pt 6 E 300.048 N 499.969 Press !

4.96 Adjust the figure by Bowditch method

The above figure should be a closed loop, so the one fixed point adjustment option should be
chosen. Press BOWD  BOWD  BOWD  BOWD  from the adjustment menu (or Misclose (MI.AR) menu).

The first bearing (36°00’04”) is chosen as the datum (reference) bearing and this bearing is
held fixed. At the Reference bearing prompt, type
1 Q
36.0004 ! (136.0004 ! in Quadrant mode)

The adjustment is computed. To view the adjusted bearings and distances, press V.ALLV.ALLV.ALLV.ALL from
the View/Edit menu in the CLOSE module.

The adjusted data should be displayed as follows;

Leg 1 Brg 36.0004 (136.0004 in Quadrant mode), press |↓|
Leg 1 Dist 133.800, press |↓|
Leg 2 Brg 62.2940 (162.2940 in Quadrant mode), press |↓|
Leg 2 Dist Chd. 35.153 Radius 36.847, press |↓|
Leg 3 Brg 92.5925 (287.0035 in Quadrant mode), press |↓|
Leg 3 Dist 107.881, press |↓|
Leg 4 Brg 200.0039 (320.0039 in Quadrant mode), press |↓|
Leg 4 Dist 159.097, press |↓|
Leg 5 Brg 280.5827 (479.0133 in Quadrant mode), press |↓|
Leg 5 Dist 166.716, press EXITEXITEXITEXIT

To exit quickly (i.e. if no edits were made during viewing), clear the stack by pressing either
^ # on the HP48GII/49G/49G+/50G  or @ on the HP48G+/GX
before pressing EXIT.
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4.97 Link Traverse and two fixed point Bowditch adjustment

Example of a simple link traverse with no missing elements or chords, with two fixed point
Bowditch adjustment;

Traverse Data:
Leg 1 Brg 14°55’36” (N14°55’36”E in Quadrant Mode)
Leg 1 Dist 579.82
Leg 2 Brg 359°54’13” (N00°05’47”W in Quadrant Mode)
Leg 2 Dist 284.48
Leg 3 Brg 27°09’47” (N27°09’47”E in Quadrant Mode)
Leg 3 Dist 400.45
Leg 4 Brg 97°29’14” (S82°30’46”E in Quadrant Mode)
Leg 4 Dist 292.54
Leg 5 Brg 62°59’14” (N62°59’14”E in Quadrant Mode)
Leg 5 Dist 438.03
Leg 6 Brg 66°25’50” (N66°25’50”E in Quadrant Mode)
Leg 6 Dist 521.73
Closing bearing and distance from end of leg 6 to start of leg 1 should be
223°30’18” (S43°30’18” in Quadrant mode) Distance 2164.901, derived from fixed coordinate
data or datum line information.

Enter the data in QUIK mode
Press %[MODE] QUIKQUIKQUIKQUIK on the HP48Gii/HP49
or I QUIKQUIKQUIKQUIK on the HP48G+/GX

14.5536 ! (114.5536 ! in Quadrant mode)
579.82 !
359.5413 ! (400.0547 ! in Quadrant mode)
284.48 !
27.0947 ! (127.0947 ! in Quadrant mode)
400.45 !
97.2914 ! (282.3046 ! in Quadrant mode)
292.54 !
62.5914 ! (162.5914 ! in Quadrant mode)
438.03 !
66.2550 ! (166.2550 ! in Quadrant mode)
521.73 !
then EXITEXITEXITEXIT to save the data

View the misclose. Press MI.AR  MISCLMI.AR  MISCLMI.AR  MISCLMI.AR  MISCL

The bearing and distance from the end of line 6 back to the start of line 1 are displayed:
Brg 223°29’51” (←←←←43)
Dist 2164.951
∆∆∆∆
E –1490.182
N –1570.467
Ratio 1:1

To adjust the traverse using the two-fixed point Bowditch method, which will adjust the entered
bearings and distances so that the closing bearing and distance will match the fixed bearing
and distance (223°30’18” (S43°30’18” in Quadrant mode) & 2164.901) derived from data.

Press BW2FBW2FBW2FBW2F
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At the Closing Data prompt, type;
223.3010 Q (or 343.3010 Q in Quadrant mode)
2164.901 !

The adjustment is computed. To view the adjusted bearings and distances, press V.ALLV.ALLV.ALLV.ALL from
the View/Edit menu in the CLOSE module.

The adjusted data should be displayed as follows;

Leg 1 Brg 14.5555 (114.5555 in Quadrant mode), press |↓|
Leg 1 Dist 579.778, press |↓|
Leg 2 Brg 359.5427 (400.0533  in Quadrant mode), press |↓|
Leg 2 Dist 284.454, press |↓|
Leg 3 Brg 27.1008 (127.1008 in Quadrant mode), press |↓|
Leg 3 Dist 400.430, press |↓|
Leg 4 Brg 97.2931 (282.3029 in Quadrant mode), press |↓|
Leg 4 Dist 292.564, press |↓|
Leg 5 Brg 62.5938 (162.5938 in Quadrant mode), press |↓|
Leg 5 Dist 438.039, press |↓|
Leg 6 Brg 66.2613 (166.2613 in Quadrant mode), press |↓|
Leg 6 Dist 521.744, press |↓|
Leg 7 Brg 223.3018 (343.3018  in Quadrant mode), press |↓|
Leg 7 Dist 2164.901, press  EXITEXITEXITEXIT

4.971 To view the adjusted coordinates

To view the adjusted coordinates of the traverse (assuming Easting 8916.370 , Northing
7854.720 for the start) press;

|↑| VW.ED COORDVW.ED COORDVW.ED COORDVW.ED COORD

At the Start coordinate prompt, type in (coordinate order depends upon configuration);
8916.37 Q
7854.72 !

Coordinates should be displayed (may vary slightly depending upon configuration);

Pt 1 E 8916.370  N 7854.720  Press !
Pt 2 E 9065.762  N 8414.921  Press !
Pt 3 E 9065.303  N 8699.374  Press !
Pt 4 E 9248.146  N 9055.622  Press !
Pt 5 E 9538.212  N 9017.475  Press !
Pt 6 E 9928.485  N 9216.383  Press !
Pt 7 E 10406.727  N 9424.954  Press !
Pt 8 E 8916.370  N 7854.720  Press !



49

4.98 Example with two missing elements
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Figure 4. A close figure with missing elements

Figure 4 shows a figure with a missing bearing and missing distance on different lines.

To solve for the missing elements, type in the data as follows;

from the Quickclose Main Menu, press CLOSE   JOB.M   NEWCLOSE   JOB.M   NEWCLOSE   JOB.M   NEWCLOSE   JOB.M   NEW
Enter the data:
36.0004 !  (136.0004 ! in Quadrant mode)
153.822 !
? ? ? ?    (menu key for missing data)
127.716 !
200 ! (320 ! in Quadrant mode)
159.1 !
280.58 ! (479.02 ! in Quadrant mode)
?     ?     ?     ?     (menu key for missing data)
EXIT     EXIT     EXIT     EXIT     (to save the entered data and exit)

To compute the missing elements
press MI.AR MISCLMI.AR MISCLMI.AR MISCLMI.AR MISCL

Two geometrically correct solutions are displayed:

MBD SOLUTION A
Brg 2 288°57’29” (N71°02’31”W in Quadrant mode)
Dist 4 86.364

SOLUTION B
Brg 2 92°58’31” (S87°01’29”E in Quadrant mode)
Dist 4 166.587

Inspection of the figure indicates that solution B is the correct solution. To save the computed
elements into the close job, press
BBBB
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5 COGO module

The COGO module uses a database of 2D or 3D point coordinates as the basis for
computations. 2D or 3D coordinate data are added by the keyboard,  by importing an ASCII
coordinate text file from a PC, or by transferring a close polygon from the current CLOSE job.
3D coordinate data can be entered in 3D COGO program. 2D coordinate data can be used in
the 3D program with height data added when required.

Pre-set bearing corrections and scale factors can be applied in the COGO program to entered
bearings and distances with an option to apply these same corrections in reverse for inverse
computations (refer to sections 5.46 and 5.47).

To access the COGO module press the COGOCOGOCOGOCOGO menu key from the MAIN menu.

To get into the COGO module press the COGOCOGOCOGOCOGO menu key from the MAIN menu. The current job
name is displayed (Untitled by default) as well as the number of free data points in the
calculator memory.

COGO menu (1/2)
JOB.MJOB.MJOB.MJOB.M DATADATADATADATA SURVSURVSURVSURV COMPCOMPCOMPCOMP ↑↑↑↑ →→→→

COGO menu (2/2)
I/OI/OI/OI/O ADJSTADJSTADJSTADJST TRANTRANTRANTRAN 3D3D3D3D CNFGCNFGCNFGCNFG ←←←←

JOB.M Job management menu for COGO jobs
DATA Data management menu (Add, delete, print, etc.)
SURV Create new points (Traverse, radiation, resection & intersection)
COMP Compute joins, area, offsets and enter bearing & distance corrections
↑↑↑↑ QUICKCLOSE Main Menu
→→→→ COGO Module Menu 2

I/O Import / Output menu and printing
ADJST Adjustment menu (Bowditch and adjusted area)
TRAN Transformation menu (Rotation, shift and Scaling of COGO data)
3D 3D COGO programs
CNFG Configuration of COGO module
←←←← COGO Module Menu 1

5.1 THE COGO JOB

5.11 Starting a new COGO job

From the COGO main menu, press JOB.M NEW NEW NEW NEW

At the prompt for the job name, type in the name for the current COGO job and press !.
Note that the ALPHA key is automatically activated (numeric job names are automatically
prefixed with “J”).

If the entered job name already exists, a prompt will appear to either overwrite the existing file
(press YES), or to prompt for another job name (press NO) .

The saved job name becomes the current job.



51

5.12 To open an existing COGO job

Press JOB.M OPENOPENOPENOPEN

A drop down list of stored job names is displayed. Press Q until the required job to be opened
is highlighted, and then press OK or ! .

The opened job becomes the current job.

5.13 To copy (save as) the current job

From the COGO main menu, press JOB.M SAVEA SAVEA SAVEA SAVEA

At the prompt for the job name, type in the name for the current COGO job to be saved as and
press !. Note that the ALPHA key is automatically activated.

If the entered job name already exists, a prompt will appear to either overwrite the existing file
(press YES), or to prompt for another job name (press NO) .

The saved job name becomes the current job.

5.14 Deleting a COGO job

Press JOB.M DELEDELEDELEDELE

A drop down list of stored job names is displayed. Press Q until the required job to be deleted
is highlighted, and then press OK or !.

If the deleted job is the current job, the current job becomes “Untitled” by default.

To delete all COGO jobs

Press JOB.M DELEDELEDELEDELE

A drop down list of stored job names is displayed. Press K to highlight “Delete All” and then
press OK or !. At the prompt “Are you sure?”, either press YES or NO.

5.2 COGO DATA ENTRY & MANAGEMENT

Coordinate data must be entered prior to performing any of the functions of the COGO module.

5.21 To enter 2D data using the keyboard

Either;

a. Press DATA ADD.DADD.DADD.DADD.D from the COGO menu,

or from anywhere in the COGO module,

HP48GII/49G/49G+/50G HP48G+/48GX
b. Press %H

CUSTOM ADD.DADD.DADD.DADD.D Press I ADD.DADD.DADD.DADD.D
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At the prompt (current job name and distance units are shown);

Type in the point number (ID) (ID must be a whole number) for the data and press Q
Type in the first coordinate of the point and press Q
Type in the second coordinate of the point and press !

The program will prompt for further data entry.

To exit the program, press !at a blank Add Data prompt.

If the point number matches existing data and the auto-point overwrite setting is switched off,
an option screen is displayed prompting to overwrite the existing data.

COGO Tutorial
Go to section 5.91 to see a step by step example for 2D data entry.

5.22 To delete points from the current job

Press DATA DEL.DDEL.DDEL.DDEL.D from the COGO menu,

At the prompt, either
type in the point number to be deleted, or type in a series of points to be deleted separated by
the ) key and press !.

5.23 To view and edit point coordinates from the current job

Either;
a. Press DATA VW.EDVW.EDVW.EDVW.ED from the COGO menu,

or from anywhere in the COGO module,

HP48GII/49G/49G+/50G HP48G+/48GX
b. Press %H

CUSTOM VW.EDVW.EDVW.EDVW.ED Press I VW.EDVW.EDVW.EDVW.ED

At the prompt, either
type in the point number to be viewed and edited, or type in a series points to be viewed
separated by the ) key and press !. To view all coordinate data, just press !without
entering any point numbers.

The point data are displayed.

Press NEXT to view the next point
Press EXIT to quite the viewer/editor
Press DELE to delete the displayed point
Press EDIT to edit the displayed point

5.231 To edit the currently viewed point

After pressing EDIT (in the previous section), the point coordinates are displayed.

Use the cursor keys to highlight the data entry to be edited and press EDIT.
To exit the editor and accept the displayed data, press OK or !.
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5.3 SURVEYING NEW POINTS IN 2D

5.31 To compute a 2D coordinate traverse
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Figure 5.  A coordinate traverse

To compute a traverse using pre-entered coordinate data,
from the COGO menu press SURV  TRAVTRAVTRAVTRAV

Tired of entering coordinate point data for a simple traverse calculation!

To compute a traverse keying in coordinates directly, either;

a. Press -> UTILS RADIRADIRADIRADI from the QUICKCLOSE main menu,

or from anywhere in the COGO module,

HP48GII/49G/49G+/50G HP48G+/48GX
b. Press %H

CUSTOM RADIRADIRADIRADI Press I RADIRADIRADIRADI

Refer to section 6.03 for more instructions on RADI

At the :From Pt :  prompt, type in the point number of the start of the traverse, press !.

For each traverse leg at the prompt:

From Pt #
Coordinates

:Brg   : Type in the bearing of the traverse leg press Q
:Dist  : Type in the distance of the leg , press !.

To reverse the entered bearing (i.e. change it by 180°) press the Y key.
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To sum bearings when entering the data, use the ) HMS+ and HMS- keys in RPN mode.
For example, to add 0°04’30” to 359°58’30” type the following at the :Brg : prompt;
359.5830 ) 0.0430 HMS+, and then press Q.

If the distance typed in is in the alternate distance units, press the left menu key after typing in
the data and then press !. This will automatically convert the distance to the primary units.

The coordinates of the next point will be displayed together with a prompt for its point number.
This number automatically increments by 1 for each traverse leg.
Press ! to accept the incremented point number, or edit the point number and then press
!. The computed coordinates are stored with the entered point number.

If the point number matches existing data and the auto-point overwrite setting is switched off,
an option screen is displayed prompting to overwrite the existing data.

To exit the traverse program, press ! at a blank Brg & Dist prompt.

To compute the misclose, compute the JOIN from the last point to the start point as described
in section 5.41.

COGO Tutorial
Go to section 5.911 to see a step by step example for computing a coordinate traverse.

5.32 Computing 2D radiations (sideshots)
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Figure 6. Computing radiations

To compute radiations (sideshots) using pre-entered coordinate data,
from the COGO menu press SURV  RADIARADIARADIARADIA
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Tired of entering coordinate point data for a simple radiation calculation!

To compute a radiation/sideshot keying in coordinates directly, either;

a. Press -> UTILS RADIRADIRADIRADI from the QUICKCLOSE main menu,

or from anywhere in the COGO module,

HP48GII/49G/49G+/50G HP48G+/48GX
b. Press %H

CUSTOM RADIRADIRADIRADI Press I RADIRADIRADIRADI

Refer to section 6.03 for more instructions

At the :From Pt :  prompt, type in the point number of the radiation (sideshot) origin point,
press !.

For each radiation or sideshot at the prompt:

From Pt #
Coordinates

:Brg   : Type in the bearing of the radiation/sideshot press Q
:Dist  : Type in the distance, press !.

To reverse the entered bearing (i.e. change it by 180°) press the Y key.

To sum bearings when entering the data, use the ) HMS+ and HMS- keys in RPN mode.
For example, to add 0°04’30” to 359°58’30” type the following at the :Brg : prompt;
359.5830 ) 0.0430 HMS+, and then press Q.

If the distance typed in is in the alternate distance units, press the left menu key after typing in
the data and then press !. This will automatically convert the distance to the primary units.

The coordinates of the next point will be displayed together with a prompt for its point number.
This number automatically increments by 1 for each traverse leg.
Press ! to accept the incremented point number, or edit the point number and then press
!. The computed coordinates are stored with the entered point number.

If the point number matches existing data and the auto-point overwrite setting is switched off,
an option screen is displayed prompting to overwrite the existing data.

To exit the program, press ! at a blank Brg & Dist prompt.

COGO Tutorial
Go to section 5.95 to see a step by step example for computing radiations/sideshots.
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5.33 Create points by line distance and offset
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Figure 7. Surveying points by line and offset distance

Points can be created by line distance and offset from a reference line. This is useful in
construction grid and boundary surveys. To create points by line and offset;

From the COGO menu, press SURV  L.OFSL.OFSL.OFSL.OFS

At the Pt. Origin? Prompt, type in the point number of the origin of the reference line, and
press ! .

If the bearing of the reference line is known, press BRG, then type in the bearing of the
reference line and press !.

To compute the bearing of the line to another point, press PNT, then type in the point number
for the second point on the reference line and press !.

At the prompt:

:Line Dist?: type in the distance along the line from the origin point to the offset line and
press Q. If the line distance is behind the origin point, press Y to make the
line distance negative.

:Offset?: type in the offset distance from the reference line to the point and press !. If
the offset distance is to the left of the reference line, press Y to make the
offset distance negative.

The coordinates of the offset point are displayed. To save the offset point to a point number,
press YES, otherwise NO.

If the point number matches existing data and the auto-point overwrite setting is switched off,
an option screen is displayed prompting to overwrite the existing data.

To exit the program, press ! at a blank Line and offset prompt.
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COGO Tutorial
Go to section 5.97 to see a step by step example for surveying offsets.

5.34 Create points by curve chainage distance and offset

Curve origin point

Offset point

Offset point

Offset point

Offset point

En
tr

y 
Be

ar
in

g

Offset Distance

(negative)

(negative)

Offset Distance

(positive)

(positive)

Radius

Cu
rv

e

chainage

IP chainage

chainage

chainage

Figure 8. Surveying points by chainage and offset along curve

Points can be created by chainage and offset from a circular curve. This is useful for setting out
road alignments and for curved boundary surveys. To create points by chainage and offset;

From the COGO menu, press SURV  C.OFSC.OFSC.OFSC.OFS

At the prompt:

:Pt Origin?: type in the point number of the curve origin and press Q.

:Entry Brg?: type in the bearing (tangent bearing) of the entry straight and press Q.

:Radius?: type in the radius of the curve and press !. If the curve bends to the left of
the entry bearing, press Y to make the radius negative.

If the radius is not known, use the UTILS CIRC program to compute the radius from other
known data (refer to section 6.07).

At the prompt:

:St. Chnge?: Type in the chainage of the curve origin and press Q.

:Arc Length?: Type in the arc length and press !.
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If the arc length is not known, use the UTIL program CIRCCIRCCIRCCIRC to compute the arc length from other
known data (refer to section 6.07).

At the prompt:

:Chnge?: Type in the chainage along the curve to the offset line and press Q.

:Offset?: Type in the offset distance from the curve to the point and press !. If the
offset distance is to the left of the curve, press Y to make the offset distance
negative.

The coordinates of the offset point are displayed. To save the offset point to a point number,
press YES, otherwise NO.

If the point number matches existing data and the auto-point overwrite setting is switched off,
an option screen is displayed prompting to overwrite the existing data.

To exit the program, press ! at a blank Chainage and offset prompt.

COGO Tutorial
Go to section 5.99 to see a step by step example for surveying curve offsets.
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5.35 Computing coordinates from intersection of two bearings
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Figure 9.  Intersection of two bearings

Press SURV  ->  IBBIBBIBBIBB

At the prompt:

:Pt A: Type in the point no. of the first control point, press Q
:Brg : Type in the bearing to the intersected point, press Q
:Pt B: Type in the point no. of the second control point, press Q
:Brg : Type in the bearing to the intersected point then press !

The Coordinates of the intersected point are displayed together with the joins from the known
points to the intersected point.

Brg  1 Bearing from point A to the intersected point
Dist  1 Distance from point A to the intersected point
Brg  2 Bearing from point B to the intersected point
Dist 2 Distance from point B to the intersected point

To save the intersected point to a point number, press YES, otherwise NO.

If the point number matches existing data and the auto-point overwrite setting is switched off,
an option screen is displayed prompting to overwrite the existing data.
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5.36 Computing coordinates from intersection of two distances
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Figure 10. Intersection of two distances

Press SURV  ->  IDDIDDIDDIDD

Convention used:  The intersected point lies to the right of the line A to B

At the prompt:

:Pt A: Type in the point no. of the first control point, press Q
:Dist : Type in the distance to the intersected point, press Q
:Pt B: Type in the point no. of the second control point, press Q
:Dist : Type in the distance to the intersected point then press !

The Coordinates of the intersected point are displayed together with the joins from the known
points to the intersected point.

Brg  1 Bearing from point A to the intersected point
Dist  1 Distance from point A to the intersected point
Brg  2 Bearing from point B to the intersected point
Dist 2 Distance from point B to the intersected point

To save the intersected point to a point number, press YES, otherwise NO.

If the point number matches existing data and the auto-point overwrite setting is switched off,
an option screen is displayed prompting to overwrite the existing data.
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5.37 Computing coordinates from intersection of bearing and distance on
different lines
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Figure 11. Intersection of bearing and distance

To compute a point by intersection of a bearing from point A and a distance from point B
press SURV  ->  IBDIBDIBDIBD

To compute a point by intersection of a distance from point A and a bearing from point B
press SURV  ->  IDBIDBIDBIDB

At the prompt:

:Pt A: Type in the point no. of the first control point, press Q
:Brg/Dist : Type in the bearing or distance to the intersected point, press Q
:Pt B: Type in the point no. of the second control point, press Q
:Dist/Brg : Type in the distance or bearing to the intersected point then press !

There are two geometrically correct solutions for IBD and IDB calculations (figure 11). The
solutions are displayed in turn.

The Coordinates of the first solution of the intersected point are displayed together with the
joins from the known points to the intersected point.

Press any key to display the second solution.

The Coordinates of the second solution of the intersected point are displayed together with the
joins from the known points to the intersected point.

Press any key to continue.

Coordinates of both solutions are displayed, together with an option to store the coordinates.

To save solution 1, press 1. To save solution 2 press 2, otherwise press NO.

If the point number matches existing data and the auto-point overwrite setting is switched off,
an option screen is displayed prompting to overwrite the existing data.
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5.38 Computing coordinates by three point resection
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Figure 12.  Resection

To compute the coordinates of a resected point press SURV  ->  RESECRESECRESECRESEC
Three directions or “bearings” are observed to three control points (A,B & C) in clockwise order.
The bearings may be purely arbitrary as the computation process will compute the bearings to
the observed control points.

For each control station A,B and C (in clockwise order)

the following prompt will be displayed:

Point (A,B then C)
:Pt  : Type in the number of the control point then press Q
:<)  : Type in the observed direction or “bearing” then press !

The coordinates of the resected point are displayed together with the computed joins from the
resected point to the control points.

To save the resected point to a point number, press YES, otherwise NO.

If the point number matches existing data and the auto-point overwrite setting is switched off,
an option screen is displayed prompting to overwrite the existing data.

COGO Tutorial
Go to section 5.94 to see a step by step example for computing a resection.
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5.4 COORDINATE COMPUTATIONS

5.41 Computing radial joins (inverses)
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Figure 13. Computing radial joins

A join (inverse) is the computed bearing and distance between two points

To compute radial joins (inverses) using pre-entered coordinate data,
from the COGO menu press COMP  JOINJOINJOINJOIN

Tired of entering coordinate point data for a simple join calculation!

To compute a join by keying in coordinates directly, either;

a. Press -> UTILS JOINJOINJOINJOIN from the QUICKCLOSE main menu,

or from anywhere in the COGO module,

HP48GII/49G/49G+/50G HP48G+/48GX
b. Press %H

CUSTOM JOINJOINJOINJOIN Press I JOINJOINJOINJOIN

Refer to section 6.04 for more instructions

At the :From Pt :  prompt, type in the origin point number from which to compute radial joins
(inverses) and press !.

The following prompt will appear for each join;

:From Pt : The from point is displayed
:To Pt.   : Type in the point to which the join is to be computed. Press !

To change the origin point of the join press K and overwrite the default origin point.

The computed bearing and distance is displayed between the points. Press any key to compute
another join. To exit the program, press !at a blank prompt.
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5.41 Computing joins (inverses) in traverse mode
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Figure 14. Computing joins(inverses) in traverse mode

Joins (inverses) can be computed between a series of interconnected points in traverse mode .

To compute joins (inverses) in traverse mode using pre-entered coordinate data,
from the COGO menu press COMP  JTRAVJTRAVJTRAVJTRAV

Tired of entering coordinate point data for a simple join calculation!

To compute a join in traverse mode by keying in coordinates directly, either;

a. Press -> UTILS JOINJOINJOINJOIN from the QUICKCLOSE main menu,

or from anywhere in the COGO module,

HP48GII/49G/49G+/50G HP48G+/48GX
b. Press %H

CUSTOM JOINJOINJOINJOIN Press I JOINJOINJOINJOIN

Refer to section 6.04 for more instructions

At the :From Pt :  prompt, type in the start point number from which to compute joins
(inverses) in traverse mode and press !.

The following prompt will appear for each join;

:From Pt : The from point is displayed
:To Pt.   : Type in the point to which the join is to be computed. Press !

To change the origin point of the join press K and overwrite the default origin point. In
traverse mode the “from pt” number is copied from the previous “to pt” number.

The computed bearing and distance is displayed between the points. Press any key to compute
another join.

To exit the program, press !at a blank prompt.

COGO Tutorial
Go to section 5.921 to see a step by step example for computing joins/inverses.
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5.42 To compute the area enclosed by a series of points

From the COGO menu press COMP ->  AREAAREAAREAAREA

At the Point sequence ? prompt type in the point numbers of a sequence of points that form
a polygon separated by the ) key. Ensure that the first point is entered again at the end to
close the area. Press !

The area enclosed by the polygon is displayed.

COGO Tutorial
Go to section 5.922 to see a step by step example for computing an area by coordinates.

5.43 To compute offsets from a reference line

To compute offsets to other points from a line originating at an origin point.
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Figure 15. Computing offsets

From the COGO menu press COMP  ->   L.OFSL.OFSL.OFSL.OFS

At the Pt. Origin? Prompt, type in the point number of the origin of the reference line, and
press ! .

If the bearing of the reference line is known, press BRG, then type in the bearing of the
reference line and press !.

To compute the bearing of the line to another point, press PNT, then type in the point number
for the second point on the reference line and press !.

At each Offset Pt. ? prompt type in the point number whose offset is to be computed. Press
!.
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Offset data is displayed as follows:

Line Dist. is the distance along the offset line to the offset distance.
Offset Dis. is the offset distance orthogonal to the offset line.

Offsets to the left of the line will be negative.
Offsets to the right will be positive.

The above prompt will loop itself by pressing !.

To exit the L.OFS  program, press ! at a Offset Pt. prompt.

COGO Tutorial
Go to section 5.96 to see a step by step example for computing offsets from a line.
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5.44 To compute offsets from a curve
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Figure 16. Computing chainage and offset of points along curve

To compute offsets to other points from a curve originating at a known origin point.

From the COGO menu press COMP   ->   C.OFSC.OFSC.OFSC.OFS

At the prompt:

:Pt Origin?: type in the point number of the curve origin and press Q.

:Entry Brg?: type in the bearing (tangent bearing) of the entry straight and press Q.

:Radius?: type in the radius of the curve and press !. If the curve bends to the left of
the entry bearing, press Y to make the radius negative.

If the radius is not known, use the UTIL program CIRCCIRCCIRCCIRC to compute the radius from other known
data (refer to 6.07).

At the prompt:

:St. Chnge?: type in the chainage of the curve origin and press Q.

:Arc Length?: type in the arc length and press !.

If the arc length is not known, use the UTIL program CIRC to compute the arc length from other
known data (refer to 6.07).

At each Pt. No. ? prompt type in the point number whose offset is to be computed. Press
!.
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Offset data is displayed as follows:

Chainage is the chainage along the curve centreline to the offset line
Offset Dis. is the offset distance normal to the curve at the given chainage.

Offsets to the left of the curve will be negative.
Offsets to the right will be positive.

The above prompt will loop itself by pressing !.

To exit the C.OFS  program, press ! at a Pt.  No.? prompt.
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5.45 To compute an eccentric stand point or two point resection

Resected point

Known Point

Known Point

D
ire

ct
io

n 
to

 R
O

Direction to Main

(Main Station)

(RO Station)

(Eccentric station)

Distance to M
ain

Figure 17. Two-point resection or eccentric station computation

Occasionally it is not possible to directly occupy a station and as a consequence it is necessary
to make observations from an eccentric station adjacent to the primary mark. To compute the
coordinates of the eccentric stand point, angles can be observed between the primary mark and
a coordinated reference object, and the horizontal distance measured between the instrument
and the primary mark. The process is also known as a two point resection.

To compute the coordinates of an eccentric stand point, or two point resection;

From the COGO menu press COMP  ->  ECCEECCEECCEECCE

At the prompt, type in the point number of the main station and press !.

At the prompt, type in the point number of the reference object (RO) station and press !.

At the directions prompt;

:RO : Type in the observed direction to the RO station and press Q,
:Main : Type in the observed direction to the main station and press !.

At the Distance to Main?  prompt, type in the horizontal distance from the eccentric station to
the main station and press !.

The coordinates of the eccentric station are displayed.

Type in a point number for the station to be stored as and press ! , otherwise just press
!.

If the point number matches existing data and the auto-point overwrite setting is switched off,
an option screen is displayed prompting to overwrite the existing data.

COGO Tutorial
Go to section 5.93 to see a step by step example for computing a two point resection.
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5.46 Applying preset bearing corrections

Preset corrections to entered and displayed bearings can be setup in the COGO module. To
apply a preset correction for use within the COGO module, from the COGO menu press COMPCOMPCOMPCOMP
B.CORB.CORB.CORB.COR. By default, the bearing correction is 0°. The correction is applied to entered bearings and
applied in reverse to displayed bearings (i.e. coordinates don’t change only the join/inverse
between them). If the bearing correction is not 0° , a prompt will appear in COGO routines
where the correction is applied to entered or displayed bearings.

To edit an existing correction press EDITEDITEDITEDIT
To enter a new correction press NEWNEWNEWNEW
To reset a correction to 0° press 0SET0SET0SET0SET
To enter a temporary correction press TEMPTEMPTEMPTEMP
(correction is only applied within current operation and not saved)
To enter a temporary correction of 0° press TMP0TMP0TMP0TMP0
(correction is only applied within current operation and not saved)
To accept the displayed correction press OKOKOKOK

5.47 Applying preset scale factor to distances

Preset scale factors applied to entered and displayed distances can be setup in the COGO
module. To apply a preset scale factor for use within the COGO module, from the COGO menu
press COMP D.CORCOMP D.CORCOMP D.CORCOMP D.COR. By default, the scale factor is 1. The scale factor is applied to entered
distances and applied in reverse to displayed distances (i.e. coordinates don’t change only the
join/inverse between them). If the scale factor is not 1 , a prompt will appear in COGO routines
where the scale factor is applied to entered or displayed distances.

To edit an existing scale factor press EDITEDITEDITEDIT
To enter a new scale factor press NEWNEWNEWNEW
To reset the scale factor to 1 press SET 1SET 1SET 1SET 1
To enter a temporary scale factor press TEMPTEMPTEMPTEMP
(scale factor is only applied within current operation and not saved)
To enter a temporary scale factor of 1 press TMP1TMP1TMP1TMP1
(scale factor is only applied within current operation and not saved)
To accept the displayed scale factor press OKOKOKOK
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5.5 Importing and Exporting COGO Data

Coordinate data in ASCII format can be transferred between Quickclose and a PC to avoid the
need for laborious manual data entry. Coordinate data can also be printed and exported to the
CLOSE module.

5.51 To import data from an ASCII text file

An ASCII text file consisting of point numbers and coordinates can be imported to Quickclose
from a PC.

Format of the points file

The file to be downloaded must be in the following format:

1. There must be columns for point number, coordinates and heights (optional)
2. Columns must be separated by at least one blank space or a comma (e.g. csv

file)
3. No blank values are allowed
4. No spaces are allowed within each entry
5. Point numbers must be whole numbers (no alphabetic characters, or spaces).
6. No other text is allowed in the file (i.e headings, footers, etc...)

5.511 To import an ASCII points file using the HP Connectivity kit
(HP48GII, HP49G, HP49G+, HP50G)

1. Go to the I/O menu of COGO (press |→| I/OI/OI/OI/O from the COGO menu
2. Connect the USB cable between the PC and the HP49G+/50G (or serial cable on the

HP48GII/50G).
3. Turn the calculator [ON]

5. Run the HP Connectivity software on the PC.
6. On the 48GII/49G/49G+/50G,   Press ^, release, then R

(The message: Xmodem Server Waiting for command should be displayed)
7. The Connectivity Software will establish a connection to the calculator and

display the file structure on the calculator.
8. Using Windows Explorer (or similar) drag and drop the ASCII coordinate file into the HP

calculator window. At the “Wrong file type? ” prompt select “Text”
9. Shut down the HP connectivity kit window. All the point data should be loaded on to the

stack.
10. Press IMPORIMPORIMPORIMPOR to transfer the point data on the stack into the current COGO directory.
11. Select the format for data entry, press;

PENPENPENPEN if the coordinates file is in Pt_Number   Easting/West   Northing/South format
PENHPENHPENHPENH if the coordinates file is in Pt_Number   Easting/West   Northing/South  Height  format
PNEPNEPNEPNE if the coordinates file is in Pt_Number   Northing/South   Easting/West format
PNEHPNEHPNEHPNEH if the coordinates file is in Pt_Number   Northing/South   Easting/West  Height format

4. Ensure that the Stack is clear by pressing ^#^#^#^# CLEAR
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5.512 To import an ASCII points file using MS-kermit
(HP48G+/GX)

1. On the PC copy the file to be imported into the kermit directory
2. Connect the serial between the PC and the HP48
3. Turn the calculator [ON]

5. On the PC run the kermit program
6. At the MS-kermit> prompt type server
7. From the COGO menu Press ->  I/O   IMPOR
8. At the file to import prompt, type in the filename to import (use the $ key if

necessary) and press !.

5.52 To print all the point coordinate data in the current job
(Not available on the HP49G)

Align the IR printer with the calculator infra-red port. Turn the printer on.

From the COGO menu press ->  I/O   PRINTPRINTPRINTPRINT

At the prompt, either; type in the point number to be printed, or type in a series points to be
viewed separated by the ) key and press !. To print all coordinate data, just press
!without entering any point numbers.

The coordinate data are then printed in the current coordinate format.

5.53 To export coordinate data in ASCII text format

5.531 To export an ASCII points file using the HP Connectivity kit
(HP48GII, HP49G, HP49G+, HP50G)

1. From the COGO main menu press ->  I/O  ->TXT->TXT->TXT->TXT
An ASCII file called CG.TXT is then created in the QCLOSE directory

2. Connect the USB cable between the PC and the HP49G+/50G (or serial cable on the
HP48GII/50G).

3. Turn the calculator [ON]
4. Run the HP Connectivity software on the PC.
5. On the 48GII/49G/49G+/50G, press ^, release, then R

(The message:
Xmodem Server
Waiting for command
should be displayed)

6. The Connectivity Software will establish a connection to the calculator and
display the file structure on the calculator.

7. Select “File” then “Text transfer mode” and then drag and drop the CG.TXT file from the
calculator window into a Windows folder.

4. Ensure that the Stack is clear by pressing @
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5.532 To export an ASCII points file using MS-kermit
(HP48G+/GX)

1. Connect the serial between the PC and the HP48
2. Turn the calculator [ON]
5. On the PC run the kermit program
6. At the MS-kermit> prompt type server
7. From the COGO menu Press ->  I/O   ->TXT

The file CG.TXT is then transferred to the kermit directory.

Format of the points file

The downloaded file will be in the following format:

1. There will be a header of two lines and a footer of two lines. These can be removed by
running a macro or text editor to replace %%HP: T(3)A(D)F(.); and the “ on the second
line and last two lines with nil characters.

2. There will be four columns (Pt. number, Easting, Northing, Height)
3. Columns will be separated by a space

5.54 To export coordinate data to the CLOSE module

This program exports a sequence of points in the current COGO job into the current close
(erasing the existing close). The program computes the bearings and distances of the entered
point sequence and converts them to ‘legs’ in the close.

From the COGO menu press  ->  I/O   ->CL

At the Point sequence ? prompt type in the point numbers of a sequence of points
representing a close separated by the ) key and press !.
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5.6 Bowditch Adjustment of Coordinates and areas

Points in current COGO job can be adjusted by the Bowditch method. A sequence of points
(e.g. a traverse) is entered into the adjustment. The last point entered is always a control point,
and the second last point is the end of a traverse or boundary line. The coordinate difference
between the last point and the second last point entered is distributed proportionally around the
sequence of points as a function of the distance between them.

For a one fixed point adjustment, the first and last points are the same. For a two fixed point
adjustment, the first and last points are control points. The intervening points are adjusted to fit
the control line.

5.61 Bowditch adjustment of coordinates

From the COGO menu press -> ADJST BOWDBOWDBOWDBOWD

At the Point sequence ? prompt type in a sequence of points separated by the ) key of a
figure which is to be adjusted. The last point should be a control point and the penultimate
point should be the end point of a traverse (or similar). Press !.

The adjustment proceeds. To view the adjusted coordinates refer to section 5.23. To view
adjusted bearings and distances between the points, compute the joins/inverses as described in
section 5.41.

COGO Tutorial
Go to section 5.92 to see a step by step example for computing a Bowditch adjustment.

5.62 To compute Bowditch adjusted area

NOTE: This program does not adjust coordinates

From the COGO menu press -> ADJST AD.ARAD.ARAD.ARAD.AR
or alternatively, press COMP AD.AR

At the Point sequence ? prompt type in the point numbers of a sequence of points that form
a polygon separated by the ) key. The last point should be a control point and the
penultimate point should be the end point of a traverse (or similar). Press !.

The adjusted area enclosed by the polygon is displayed.
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5.7 Coordinate transformation

Coordinate data can be transformed in a number of different ways. Data can be rotated
(swung), shifted (translated) or scaled. Transformations can be combined. For example;

3 parameter transformation; ROTAT then SCALE
4 parameter transformation; SHIFT then ROTAT
5 parameter transformation; SHIFT, ROTAT, then SCALE

5.71 To apply a rotation to a series of (or all) points

From the COGO menu press ->  TRAN  ROTATROTATROTATROTAT

At the prompt type in the point numbers which are to be rotated separated by the )key and
press !.

If ALL points in a job are to be rotated press !with no point numbers typed in.

At the prompt Rotation/Swing Origin :Pt .? :
either; type in the point about which the rotation will be performed and press !
or, press ! without entering a point number to enter coordinates of the rotation origin
directly.

At the prompt Rotation/Swing Angle?

Type in the rotation/ swing angle in DD.MMSSS format and press !. Press Y if the rotation
is negative.

To view the transformed coordinates press DATA  VW.ED

5.72 To apply a scale change to a series of (or all) points

From the COGO menu press ->  TRAN  SCALESCALESCALESCALE

At the prompt type in the point numbers which are to be scaled separated by the )key and
press !.

If ALL points in a job are to be scaled press !with no point numbers typed in.

At the prompt Scale Origin
:Pt .? :
either; type in the point about which the scale change will be performed and press !
or, press ! without entering a point number to enter coordinates of the scale origin directly.

At the prompt Scale Factor?

Type in the scale factor and press !. A scale factor of 1 will not change the coordinates. To
compute a reverse scale transformation, type in the forward scale factor and then press X to
invert the scale. For example, a forward scale factor of 0.9996 is applied to all coordinates (i.e.,
to transform plane coordinates to UTM grid coordinates at the central meridian). The UTM grid
coordinates can all be viewed. To apply the scale factor in reverse, type 0.9996 X at the scale
factor prompt (this saves computing it manually i.e. 1.0004002)

To view the transformed coordinates press DATA  VW.ED
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5.73 To apply a shift (translation) to a series of (or all) points

From the COGO menu press ->  TRAN  SHIFTSHIFTSHIFTSHIFT

At the prompt type in the point numbers which are to be shifted separated by the )key and
press !.

If ALL points in a job are to be shifted press !with no point numbers typed in.

At the prompt Enter Translation/shift ∆∆∆∆ :
type in the coordinate shifts and press !

To view the transformed coordinates press DATA  VW.ED

5.74 To apply a height shift to a series of (or all) points

From the COGO menu press ->  TRAN  HGHTHGHTHGHTHGHT

At the prompt type in the point numbers which are to be shifted separated by the )key and
press !.

If ALL points in a job are to be shifted press !with no point numbers typed in.

At the prompt Height Shift?
type in the height shift to be applied and press !

Points that do not have height data (2D COGO) will be unchanged by the transformation.

To view the transformed coordinates press DATA  VW.ED
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5.8 3D coordinate geometry

The 3D COGO sub-module allows for 3D (height) coordinate computations such as manual
reductions of total station/theodolite/EDM measurements with or without curvature and
refraction applied. The 3D configuration allows for flexible choice of the number of faces
observed, refraction coefficients and the entry of height of instrument and target data.

5.81 Configuration of 3D Cogo

To view and modify the 3D Cogo configuration;
from the COGO menu press ->    3D    CNFGCNFGCNFGCNFG

The configuration is displayed as follows;

HIHTG Height of Instrument and Target is always 0, or prompted for
FACE 1 face or 2 face observations
CRRF Curvature and Refraction ON or OFF
r radius of curvature used
VTYP enter either zenith angles (zenith = 0 ) or vertical angles (horizon = 0)

To return to the 3D menu, press |↑|

5.811 To change height of instrument & target prompt

Press HIHTG. Use the Q key to highlight the selected option and press OK or press !.

HI & HTgt = 0 means that there is no prompt for height of instrument
Prompt HI & Htgt means that height of instrument and target are prompted for

5.812 To change number of faces observed

Press FACE. Use the Q key to highlight the selected option and press OK or press !.

2 faces enter left and right face observations
1 face enter observations on a single face only

5.813 Curvature and refraction correction

Press CRRF. Use the Q key to highlight the selected option and press OK or press !.

Curv&Refr ON curvature and refraction corrections are applied to observations
Curv&Refr OFF curvature and refraction corrections are not applied to observations

If C&R is turned on, a subsequent set of settings is displayed as follows.

k coefficient of refraction
r radius of curvature (or radii in meridian & prime vertical

if USER and COMP are chosen)
ALWY whether radius (r) is always computed or if the default is used
USER whether radius (r) is entered directly
COMP compute a value of r for a given latitude
DFLT set the default value for r
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To edit the coefficient of refraction (k) press K
To set the configuration to always compute r (prompt for latitude), press ALWY
To enter a fixed value for the radius, press USER
To compute a value of r for a given latitude (and store the value), press COMP
To reset the value of r to its default value of 6378137m (~20925650 ft), press DFLT

Press OK to accept the settings

5.814 Format for vertical angle

Press VTYP. Use the Q key to highlight the selected option and press OK or press !.

Zenith<) Prompt for zenith angles (if zenith = 0° then horizontal = 90° or 270°)
Vertical <) Prompt for vertical angles (if horizontal = 0° then zenith = 90°, nadir = -90°)

5.82 Adding 3D coordinate data

From the 3D menu, press ADD.D

At the prompt:
Type in the point number and press Q
Type in the first coordinate and press Q
Type in the second coordinate and press Q
Type in the height (reduced level) and press !.

If there is no height data, type in –9999.9. Quickclose interprets this as “No Height Data”.

If the point number matches existing data and the auto-point overwrite setting is switched off,
an option screen is displayed prompting to overwrite the existing data.

To exit the data entry program, press !at the blank prompt screen with no data typed in.

5.83 To compute a 3D radiation/side-shot

From the 3D menu press RADIARADIARADIARADIA

At the from Pt? Prompt, type in the point number (or instrument station number) and press
!.

If the point does not have height data, type in the RL of point and press !. (The RL is then
stored).

If the Height of Instrument setting is ON. Type in the Height of Instrument at the prompt
and press !.

For each set of observations;

At the Brg? Prompt, type in the bearing in DD.MMSSS format (no Quadrant bearings)
and press Q.

At the Zen<)(or Vert<)), type in the zenith angle in DD.MMSSS format (or vertical angle



79

depending on the setting) and press Q.
At the Slope Dist? prompt, type in the measured slope distance and press !.

If the two face setting is set, repeat the above data entry for the second face.

If the Height of Instrument setting is ON. Type in the Height of target at the prompt and
press !.

The coordinates of the surveyed point are displayed.

If the point number matches existing data and the auto-point overwrite setting is switched off,
an option screen is displayed prompting to overwrite the existing data.

5.831 Example of a 3D radiation/sideshot

The following measurements were made from Station 201 to Point 319

Using default curvature and refraction (C & R) parameters of
k = 0.14 radius = 6371000 m

Coordinates of 201
E 3000
N 5000
RL 117.43

Ht Instrument 1.49

Left face observations to 319 Right face observations to 319

Reduced bearing 98°18’59” Reduced bearing 98°19’07”
Zenith Angle 92°24’47” Zenith Angle 267°35’01”
(Vertical Angle –2°24’47”) (Vertical Angle –2°24’59”)
Slope distance 1543.27 m Slope distance 1543.29 m

Ht target at 319  1.96

Computed coordinates for 319 are (using default C & R parameters):
E 4525.706
N 4776.948
Ht 52.098
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5.84 To compute the join (inverse) between two 3D points

From the 3D menu, press JOIN

At the from Pt.?  prompt, type in the origin point number from which to compute radial joins
(inverses) and press !.

The following prompt will appear for each join;

:From Pt : The from point is displayed
:To Pt.   : Type in the point to which the join is to be computed. Press !

To change the origin point of the join press K and overwrite the default origin point.

The computed bearing, distance and height difference is displayed between the points. Press
any key to compute another join.

To exit the program, press !at a blank prompt.

5.85 Viewing and editing 3D data

From the 3D menu, press VW.ED

Refer to section 5.23 for more details on editing the data.
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5.9 COGO Module tutorial examples

The following COGO examples relate to a typical survey job.
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Figure 18. Example of a typical cadastral boundary or loop traverse

Figure 18 is a typical example of an unclosed survey traverse or boundary, and is used to
demonstrate the key functions of the COGO module.

5.91 Add known (or arbitrary) coordinate data

In figure 18, point 12 is initially assigned arbitrary Plane coordinates; Easting 300, Northing
500.

To add coordinate data to the current COGO job;

From the Quickclose main menu, press
COGOCOGOCOGOCOGO DATADATADATADATA ADD.D ADD.D ADD.D ADD.D  to add coordinate data (coordinate order depends upon configuration)

At the prompt type
12 Q
300 Q
500 !

to enter the coordinates of point 12 into the coordinate database

Press ! at the blank data entry prompt to exit data entry



82

5.911 Bearing & Distance (traverse) data entry and coordinate view

From the COGO main menu, press
SURVSURVSURVSURV TRAV TRAV TRAV TRAV  to enter traverse data

At the Traverse From Pt? prompt, type in;
 12 !

Enter the details of the first leg
36.0004 Q (or 136.0004 Q in Quadrant mode)
133.801 !

The coordinates of the next point (number automatically incremented by 1 to 13) are displayed;
E 378.648
N 608.246
Press !to store the computed coordinates for point 13.

Enter the details of the next leg
64.2937 Q (or 164.2937 Q if in Quadrant mode)
35.155 !

The coordinates of the next point (number automatically incremented by 1 to 14) are displayed;
E 410.377
N 623.384
Press !to store the computed coordinates for point 14.

Enter the details of the third leg (entered as negative because it is a back bearing)
272.5915Y Q (or 487.0045 Y Q in Quadrant mode)
107.89 !

The coordinates of the next point (number automatically incremented by 1 to 15) are displayed;
E 518.120
N 617.761
Press !to store the computed coordinates for point 15.

Enter the details of the fourth leg
200 Q (or 320 Q in Quadrant mode)
159.1 !

The coordinates of the next point (number automatically incremented by 1 to 16) are displayed;
E 463.705
N 468.256
Press !to store the computed coordinates for point 16.

Enter the details of the fifth leg
280.58 Q (or 479.02 !in Quadrant mode)
166.701 !

The coordinates of the traverse end point (number automatically incremented by 1 to 17) are
displayed;
E 300.048
N 499.969
Press !to store the computed coordinates for point 17.

Press !at the blank Brg and Dist prompt to exit traverse data entry.
Press |↑| to return to the COGO menu.
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To view the misclose (if necessary), press |↑| COMP JOIN 17 ! 12 !
The computed join (misclose) between Pts 17 and 12 is displayed;
Brg 302°59’26” (N57°00’44”W in Quadrant Mode)
Dist 0.058
Press ! ! |↑| to return to the COGO menu

5.92 Adjust the figure by Bowditch method

The above figure should be a closed loop, so the one fixed point adjustment option should be
chosen. From the COGO menu press |→| ADJST   BOWDADJST   BOWDADJST   BOWDADJST   BOWD

At the Point Sequence? prompt type;
12 ) 13 ) 14 ) 15 ) 16 ) 17 ) 12 !
to adjust coordinates for points 13, 14, 15, 16 and 17 in order to close the figure.

The swing (rotate) the adjusted coordinates onto the datum line between Pt 12 and Pt 13
(36°00’04” or N36°00’04” in Quadrant mode) compute the adjusted bearing and distance
between 12 and 13;
COMP JOINCOMP JOINCOMP JOINCOMP JOIN 12 ! 13 !
The adjusted bearing and distance is 35°59’44” (N35°59’44”) and 133.800
To rotation (swing) required is 0°00’20”

To rotate the adjustment onto the datum line;
Press ! ! to return to the COMP menu |↑| |→| TRAN ROTATTRAN ROTATTRAN ROTATTRAN ROTAT
13 ) 14 ) 15 ) 16 ) 17 !

Point origin? Rotation?
12 ! 0.0020 !

To view the adjusted coordinates, press DATA   VW.EDDATA   VW.EDDATA   VW.EDDATA   VW.ED
At the prompt for point ID’s type;

13 ) 14 ) 15 ) 16 !

The adjusted coordinates are displayed;
Press ! or NEXTNEXTNEXTNEXT to view the coordinates for the next point.

Pt 13 Pt 14 Pt 15 Pt 16 Pt 17
E 378.648 E 410.375 E 518.110 463.667 E 300
N 608.245 N 623.382 N 617.754 468.263 N 500

5.921 View the adjusted bearings and distances (Joins)

To view the adjusted bearings and distances from 12 around to 17 (which now has the same
coordinates as 12);
Press |↑| to get back to the COGO menu, then press COMP JTRAVCOMP JTRAVCOMP JTRAVCOMP JTRAV

At the  From Pt? prompt, type;
12 ! 13 !

Join/Inverse from 12 to 13 (12  E 300.000 N 500.000 to 13 E 378.648 N 608.245)
Brg 36°00’04” (N36°00’04”E  in Quadrant mode)
Dist 133.800 , press !
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Type 14 !
Join/Inverse from 13 to 14 (13 E 378.648 N 608.245 to 14  E 410.375 N 623.382)
Brg 64°29’40” (N64°29’40E  in Quadrant mode)
Dist 35.153 , press !

Type 15 !
Join/Inverse from 14 to 15 (14  E 410.375 N 623.382 to 15  E 518.110 N 617.754)
Brg 92°59’25” (S87°00’35”E  in Quadrant mode)
Dist 107.881 , press !

Type 16 !
Join/Inverse from 15 to 16 (15 E 518.110 N 617.754 to 16  E 463.667 N 468.263)
Brg 200°00’39” (S20°00’39”W  in Quadrant mode)
Dist 159.097, press !

Type 17 !
Join/Inverse from 16 to 17 (16  E 463.667 N 468.263 to 17  E 300.000 N 500.000)
Brg 280°58’27” (N79°01’43”W  in Quadrant mode)
Dist 166.716, press !

press ! to exit the Join program

5.922 Display the area (adjusted).

To display the area of the adjusted press |→| AREAAREAAREAAREA

At the Point Sequence? prompt type;
12 ) 13 ) 14 ) 15 ) 16)12 !
to compute the area of the figure between 12, 13, 14, 15, 16 and 12.

Pt 12 Pt 13 Pt 14 Pt 15 Pt 16
E300.000 E 378.648 E 410.375 E 518.110 463.667
N500.000 N 608.245 N 623.382 N 617.754 468.263

The area should be displayed as follows:

Metres units; US feet units;
2.1176 ha 0.1967 ha
21176.09 m2 1967.33 m2

227936.6 US ft2 21176.1 US ft2

5 0 37.236 Acre/R/P 0 1 37.782 Acre/R/P
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5.93 Compute Position by two point resection

A station (point 18) is pegged near the boundary for setout work. The following observations
are made to points 14 (E 410.375 N 623.382) and 15 (E 518.110 N 617.754);

To 14 (RO) angle is 0°, to 15 angle is 310°05’09” and distance 5.329.

To compute the two point resection;
From the COGO menu, press COMPCOMPCOMPCOMP |→| ECCEECCEECCEECCE

At the Main Stn.? prompt, type 15 !
At the RO Stn.? prompt, type 14 !

At the Directions prompt, type;
0 Q
310.0509 !

At the Distance to Main prompt, type;
5.329 !

The station coordinates are displayed;
E 521.599
N 621.781
Type 18 ! to save the coordinates as Pt 18.

5.94 Resection

Another station (point 19) is pegged. The following angle observations are made to points 13,
12 and 16; Pt 13 Pt 12 Pt 16

E 378.648 E300.000 463.667
N 608.245 N500.000 468.263

13 0°00’00”
12 32°07’58”
16 37°14’01”

To compute the resection;
From the COGO menu, press SURVSURVSURVSURV |→| RESECRESECRESECRESEC

At the Point A prompt,   At the Point B prompt, At the Point C prompt,
type;    type; type;

13 Q     12 Q 16 Q
0 !     32.0758 ! 37.1401 !

The coordinates of 19 are displayed;

E 195.615
N 504.884
Joins to the observed points
A (Pt 13) 60°32’46”  210.201 (N60°32’46”E in Quadrant mode)
B (Pt 12) 92°40’44” 104.499 (S87°19’16”E in Quadrant mode)
C (Pt 16) 97°46’47” 270.542 (S82°13’13”E in Quadrant mode)

Press YESYESYESYES and 19 ! to save the point
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5.95 Radiations (sideshots)

From Pt 18 (E 521.599 N 621.781) the following radiations(sideshots) are measured;

To Pt 20 Brg 181°50’35” Dist 8.675  (S1°50’35”W in Quadrant mode)
To Pt 21 Brg 220°39’03” Dist 5.520 (S40°39’03”W in Quadrant mode)
To Pt 22 Brg 270°50’53” Dist 110.528 (N89°09’07”W in Quadrant mode)

To compute the radiations;
From the COGO main menu, press SURV   RADIASURV   RADIASURV   RADIASURV   RADIA

At the from pt? prompt type;
18 !

At the From Pt 18? (E 521.599 N 621.781) prompt type;
181.5035 Q (( ( 301.5035 Q in Quadrant mode)
8.675 !

The coordinates are displayed;
E 520.320
N 613.111

At the Store as Point? prompt, type 20 ! (press the # key to edit the value if
required)

At the From Pt 18? (E 521.599 N 621.781) prompt type;
220.3903 Q ( 340.3903Q in Quadrant mode)
5.520 !

The coordinates are displayed;
E 518.003
N 617.593

At the Store as Point? prompt, type 21 ! (or just press ! if the displayed point
number is correct)

At the From Pt 18? (E 521.599 N 621.781) prompt type;
270.5053 Q ( 489.0907 Q in Quadrant mode)
110.528 !

The coordinates are displayed;
E 411.084
N 623.417

At the Store as Point? prompt, type 22 ! (or just press ! if the displayed point
number is correct)

Press ! at a blank prompt to exit the program.
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5.96 Computing Offsets

The points just radiated (Pts. 20,21 and 22) are close to the boundary line between points 14
and 15. To compute the offsets of points 20, 21 and 22 from the line from 14 to 15;

20 21 22 14 15
E 520.320 E 518.003 E 411.084 E 410.375 E 518.110
N 613.111 N 617.593 N 623.417 N 623.382 N 617.754

From the COGO menu, press COMP |→| L.OFSL.OFSL.OFSL.OFS

At the Pt. Origin? prompt, type
14 !

Press PNTPNTPNTPNT to compute the line to 15

At the Line to Pt.?, type At the Offset Pt.? prompt, type
15 !  22 !

The Line Distance is 0.705 (along the line from 14 to 15)
Offset Distance is –0.072 (to the left of the line from 14 to 15)
Press !

type 21 !

The Line Distance is 107.783 (along the line from 14 to 15)
Offset Distance is 0.166 (to the right of the line from 14 to 15)
Press !

type 20 !

The Line Distance is 111.330 (along the line from 14 to 15)
Offset Distance is 4.469 (to the right of the line from 14 to 15)
Press !

Press ! to exit.
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5.97 Surveying Offsets

Proposed footing excavations are to be pegged square of the boundary (1 distance unit to the
left) between 15 (E 518.110 N 617.754) and 14 (E 410.375 N 623.382) .
To compute the coordinates;

From the COGO menu press SURV L.OFSSURV L.OFSSURV L.OFSSURV L.OFS

At the Pt. Origin? prompt, type
15 !

Press PNTPNTPNTPNT to compute the line to 14

At the prompt type;
2.5 Q
1Y !

The coordinates are displayed;
E 515.561
N 616.886
Press YESYESYESYES and 23 ! to save the coordinates as Point 23

At the prompt type;
8.3 Q
1Y !

The coordinates are displayed;
E 509.769
N 617.189
Press YESYESYESYES and 24 ! to save the coordinates as Point 24

Press ! to exit.

5.98 Setting/staking out (computing Joins/inverses)

The points just computed (Pts 23 and 24) are to be set out (staked out) from Pt 18.

From the COGO menu press COMP JOINCOMP JOINCOMP JOINCOMP JOIN

At the from Pt? prompt type;
18 !

Type 23 !
The setout data for Pt 23 (E 515.561 N 616.886) are displayed;
Brg 230°58’05” (S50°58’05”W in Quadrant mode)
Dist 7.774

Press !

Type 24 !
The setout data for Pt 24 (E 509.769 N 617.189) are displayed;
Brg 248°46’57” (S68°46’57”W in Quadrant mode)
Dist 12.691

Press !! to exit.
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5.99 Setting out a curve

A road has been designed to curve around the splay between Pts 14 (E 410.375 N 623.382)
and 13 (E 378.648 N 608.245). The entry tangent point (TP) is at E 411.419 N 643.355 (20
offset from Pt 14), entry bearing is 272°59’25” (N87°00’35”W in Quadrant mode), radius is
56.843, arc Length is 56.539.  The kerb(curb) closest to the boundary (10 offset from
centreline) is required to be computed.

Type in the Entry TP coordinates as Point 25:

From the COGO main menu, press DATA  ADD.D

At the prompt, type;
25 Q
411.419 Q
643.355 !

Press ! ! to exit data entry

Compute the coordinates of the first two kerb(curb) marks (setout every 5).

From the COGO main menu, press SURV C.OFSSURV C.OFSSURV C.OFSSURV C.OFS

At the Curve Data prompt, type;
25 Q (Curve Origin point)
272.5925 Q (Entry brg.) (487.0035 Q in Quad. mode)
56.843Y ! (Radius – Note: radius is negative, if curves to the left)

At the prompt, type;
0 Q (Start chainage)
56.539 ! (Arc Length)

At the prompt, type;
5 Q (first kerb mark at 5 chainage)
10Y ! (-10 offset indicates to the left of the centreline)

The coordinates are displayed;
E 406.778
N 633.402
Press YES and 26 ! to store the point as Pt 26, press !

At the prompt, type;
10 Q (second kerb mark at 10 chainage)
10Y ! (-10 offset indicates to the left of the centreline)

The coordinates are displayed;
E 402.672
N 633.074
Press YES and 27 ! to store the point as Pt 27, press !

Press ! to exit the program.
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6 UTILS module

The UTILS module contains a number of useful survey programs.
From the Quickclose main menu press UTILSUTILSUTILSUTILS to get into the module

6.01 Computing road intersection secants
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Figure 19.  Road Intersection secant

To compute the bearing and distance between two sides of a road intersection press SECNSECNSECNSECN

At the prompt:

:Wid 1: Type in the width of the entry road then press the Q cursor key
:Wid 2: Type in the width of the exit road then press the Q cursor key
:Brg 1: Type in the bearing of the entry road then press the Q cursor key
:Brg 2: Type in the bearing of the exit road then press the ! key

The secant bearing from the left-hand side to the right-hand side and distance is displayed.

Example:
Entry road width 50, Exit road width 30
Entry bearing 359°10’ Exit bearing 47°15’

Computed secant Bearing is 83°56’30” Distance is 50.209
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6.02 Trigonmetrical heighting

The trig heighting utility reduces zenith/vertical angle and slope distance observations to their
horizontal and vertical components (with and without curvature and refraction corrections
applied).

To reduce a trig heighting observation, press TRIGH from the UTILS menu.

At the Inst. Stn prompt;

:RL? : Type in the RL of the Instrument station and press Q
:Ht Inst?: Type in the height of instrument and press !.

At the Zen <) (or Vert <) depending upon the setting), type in the zenith angle (or vertical
angle depending upon the setting) and press !.

At the Slope Dist? prompt, type in the measured slope distance and press !.

At the Ht Tgt? prompt, edit the height of target and press !.

The reduction is displayed as follows:

Horiz Dist The reduced horizontal distance to the target
RL TgtThe RL of the target (no curvature and refraction applied)

The RL of the target (with Curvature and Refraction applied)

k the value of the coefficient of refraction (refer to section 5.81 to change)
r the radius of curvature used (refer to section 5.81 to change)

Press any key to repeat for another set of observations.

To exit the program, press !at a blank data prompt.

Example:

The following measurements are made from an instrument station;
(Using default curvature and refraction (C & R) parameters of
k = 0.14 radius = 6371000 m)

RL 117.43 Ht Instrument 1.49

Measurements:
Zenith angle 267°35’07”  Slope Distance 1543.28 m   Height of target  1.96

Results:
(with Curvature and Refraction applied)
Horizontal Distance 1541.924
RL Target 52.098, and
(No curvature and refraction)
Horizontal Distance 1541.910
RL Target 51.938
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6.03 Computing radiations (sideshots) with direct coordinate entry

RADI is a useful utility program to do COGO computations without the need to use the
coordinate database. Coordinates are entered directly during the program operation.

To compute radiations (sideshots), either;

Press RADI from the UTIL menu, or from anywhere in the COGO module,

HP48GII/49G/49G+/50G HP48G+/48GX
Press %H

CUSTOM RADIRADIRADIRADI Press I RADIRADIRADIRADI

At the radiation from prompt:

Type in the value of the first coordinate and press Q
Type in the value of the second coordinate and press !.

The entered coordinates are displayed on the screen with a prompt for a bearing and distance.

Type in the bearing (in DD.MMSSSS) format and press Q
Type in the distance and press !.

The results are displayed as follows:

Coordinates (from)
Entry mode and entered bearing and distance
The coordinates of the radiated point.

To continue computing radiations from the first entered coordinates, press any key or RAD1
To compute radiations from the newly radiated point (as in a traverse), press RAD2
To compute a join from the first point press JN1
To compute a join from the second point press JN2

To exit the program, press !at a blank data prompt.

Refer to section 5.9 for examples of radiation/sideshot calculations
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6.04 Computing joins (inverses) with direct coordinate entry

JOIN is a useful utility program to do COGO computations without the need to use the
coordinate database. Coordinates are entered directly during the program operation.

To compute joins (inverses), either;

Press JOIN from the UTIL menu, or from anywhere in the COGO module,

HP48GII/49G/49G+/50G HP48G+/48GX
Press %H

CUSTOM JOINJOINJOINJOIN Press I JOINJOINJOINJOIN

At the join from prompt:

Type in the value of the first coordinate and press Q
Type in the value of the second coordinate and press !.

The entered coordinates are displayed on the screen with a prompt for the “to” coordinates.

Type in the first coordinate of the “to” point and press Q
Type in the second coordinate of the “to” pint and press !.

The results are displayed as follows:

The coordinates of the “from” point
Entry mode and the  computed bearing and distance (between “from” and “to”)
The coordinates of the “to” point

To continue computing joins from the first entered coordinates, press any key or JN1
To compute joins from the “to” point (as in a traverse), press JN2
To compute a radiation from the first point press RAD1
To compute a radiation from the second point press RAD2

To exit the program, press !at a blank data prompt.

Refer to section 5.9 for examples of join/inverse calculations
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6.05 To compute line components of a reference bearing and distance
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Fig. 20  Rectangular components of a reference bearing and distance

From the UTILS menu, press -> R->CRR->CRR->CRR->CR

At the prompt;

:Brg line : Type in the bearing of the boundary line (as indicated) away from the 
corner. If the bearing entered is to the corner press [+/-]. Press Q

:Ref Brg : Type in the bearing from the corner to the reference. If the reference 
bearing is to the corner press [+/-]. Press Q

:Ref Dist: Type in the distance from the corner to the reference mark. Press !

The solution is displayed;

Line from The bearing of the boundary line from the corner
Line to The bearing of the boundary line to the corner
Cnr→→→→Ref The bearing from the corner to the reference mark
Ref→→→→Cnr The bearing from the reference mark to the corner
Ref dist The distance to the reference mark
Line dist The reference distance component along the boundary line

(negative if distance is away from the cnr.)
dist off The reference distance component off the boundary line.

(negative if to the left looking in the direction of bearing from the cnr.)

Example:
Line bearing 280°17’35”
Reference bearing 240°20’40”
Reference distance 5.325

Solution:
Line to 100°17’35” (reverse of line bearing i.e. to the corner)
Reference to Corner bearing 60°20’40” (reverse of reference bearing)
Line distance 4.082
Distance offset –3.419 (negative indicates that offset is to left of the line from the corner)
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6.06 Computing polygons with Fixed Area (Cut Area)

Local government regulation often stipulate the minimum area for cadastral blocks. The FAREA
(Cut area) program allows for swinging or shifting a boundary line (figure 21) so that a design
area condition is met. The shift line problem is sometimes referred to as the three missing
distance problem.
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Figure 21. Fixed area or cut area problems

To solve a fixed area or cut area problem, from the UTILS menu, press FAREAFAREAFAREAFAREA.

At the Design area? prompt, type in the fixed area (in square units of distances entered) and
press !.

Enter the known leg data (Bearings and distances) for each leg.
To exit known data entry, press ! at a blank Brg? Dist? prompt.

To compute the next line(leg) by Swing, press SWNGSWNGSWNGSWNG
To compute the next line(leg) by Shift, press SHFT

SWNG
At the Known data prompt, type in the bearing of the next line and press !.
The computed bearings and distances of the swung and last line are displayed.

Example of SWNG (using figure 21 as a guide)
Leg 1 Brg 57°48’ Dist 112.22  Leg 2 Brg 147°48’ Dist 57.365  EXIT  Leg 3 Brg 230°
Results: Dist 3 = 113.267, Brg 4 = 327°47’47” Dist 4 = 72.737

SHFT
At the known data prompt, enter the three bearings for the next three legs and press !

At the Estimate prompt for the next line
Type in the Upper estimate and press Q
Type in the Lower estimate and press !
(Entering realistic estimates speeds up the computation time and constrains the solution to the
correct one where two solutions are geometrically possible).

Example of SHFT (using figure 21 as a guide)
Leg 1 Brg 90° Dist 100 Leg 2 Brg 180° Dist 50 Leg 3 Brg 270° Dist 50    EXIT
Brg 4  0°, Brg 5 270°, Brg 6 0° Upper estimate 30, lower estimate 5
Results: Dist 4 = 25.000, Dist 5 = 50.000, Dist 6 = 25.000
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6.07 Computing circular curve components
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Figure 22. A horizontal curve

To compute full circular curve data from any two known data element combinations.

From the UTILS menu, press -> CIRCCIRCCIRCCIRC

Press θR If the entry, exit bearings and radius are known
Press θTL If the entry, exit bearings and tangent length are known
Press θAL If the entry, exit bearings and arc length are known
Press θCL If the entry, exit bearings and chord length are known

To access more options, press ->

Press R TL If the radius and tangent length are known
Press R AL If the radius and arc length are known
Press R CL If the radius and chord length are known
Press TL CL If the tangent length and chord length are known
For any given combination, type in the known data at the prompts and all curve data are
displayed;

Radius Curve radius
Tan L Tangent Length
Arc L Arc Length
Chd Brg Chord bearing
Chd L Chord Length
Chd Offs Offset from the chord to the arc at the mid-point
Seg Area Segment area (area between the chord and the arc)
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Sample Data:

Using figure 22 as a guide:
Entry Bearing 359°10
Exit Bearing 72°08’
Radius 350.000
Tangent Length 258.829
Arc Length 445.728
Chord Bearing 35°39’00” (or angle from 0 if no bearings entered)
Chord Length 416.212
Mid-point offset 68.590
Segment area 19439.16

6.08 Compute truncation chords at a corner
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Figure 23.  Truncation by chords

To compute the chords at a corner truncation;
from the UTILS menu, press -> TRUNTRUNTRUNTRUN

At the prompt:

:Brg 1   : type in the bearing of the entry line (straight) to the corner
then press Q

:Brg 2   : type in the bearing of the exit line (straight) from the corner
then press Q

:TL        : type in the design tangent length of the truncation curve
then press Q

:Chords: type in the number of truncation chords then press !

The length of the truncation and the bearing of the first chord are displayed,

To display the bearings of subsequent chords, press any key.

Example:  Brg 1 79°03’15” Brg 2 103°10’ Tangent Length 58.000
Short chord Length = 38.063
Chord bearings: 83°04’23”, 91°06’38, 99°08’53”
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6.09 Missing line (tie) measurement
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Figure 24.  Missing line (tie) measurement

To compute the bearing and distance (tie) between two radiations
From the UTILS menu, press -> MLMMLMMLMMLM.   
The second radiation should be to the right of the first radiation.

At the prompt:

:Brg  1: Type in the bearing of the first radiation press Q
:Dist  1: Type in the distance of the first radiation Q
:Brg  2: Type in the bearing of the second radiation press Q
:Dist 2: Type in the distance of the second radiation press !

The dimensions of the missing line between the first and second radiated points is displayed.

Example:

Brg 1 359°58’57” Dist 1  59.23
Brg 2 18°02’46” Dist 2 45
Missing Line (Tie) Brg = 139°40’25” Dist = 21.569
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7 LEVEL module

The Level module enables level observations to be stored, edited, reduced and adjusted.
To access the level module from the Quickclose main menu, press ->   LEVELLEVELLEVELLEVEL

7.1 Entering and reducing new level observations

To enter new level observations and view reductions (this replaces the existing stored data)
From the LEVEL menu press  NEWNEWNEWNEW

At the Intermediate Sights? Prompt
Press YES, if entering intermediate sights at any setup in the level run
Press NO, if there are no intermediate sights in the level run (i.e. for a level traverse)

At the RL Start? Prompt
Type in the Reduced Level of the start of the level run (i.e., the first back sight station)
And press !.

At the :BS? : prompt, type in the Backsight and press !.

If entering Intermediate sights; at the :IS?: prompt, type in the Intermediate sight and press
!. The unadjusted RL of the IS is displayed with a prompt for another IS.
If there are no more IS, then press !at blank IS prompt.

At the :FS? : prompt, type in the Foresight from the setup and press !.

Repeat the above steps for each instrument setup.

To exit level observation data entry, press !at a blank :BS? : prompt

At the RL End? Prompt, type in the known reduced level of the end of the level run (the RL of
the station where the last Foresight was observed) and press !.

The level misclose is displayed.

Press any key to return to the LEVEL menu.

7.2 Viewing reduced levels

To view reduced levels of the saved level run,
from the Level menu press VIEW.

Reduced levels for each of the observations and the misclose are displayed. Press any key to
step through the data.

7.3 To edit Start RL, backsights and foresights

To edit starting RL, backsight and foresight observations
from the Level menu press EDCP.

Press ! to scroll through the observations, or edit where required and press !.
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7.4 To edit Intermediate sights

To edit starting RL, backsight and foresight observations
from the Level menu press ED IS.

At the prompt Edit IS at setup No.?
Type in the instrument setup where Intermediate Sights are  required to be edited and press
!.

Press  to scroll through the observations, or edit where required and press !.

7.5 To adjust the saved level run

The entered level run can be adjusted. When the level run is adjusted the misclose is divided by
the number of instrument setups and corrections applied to the observations. To adjust the
saved level run, from the Level menu press ADJST.

To review adjusted data and observations press VIEW.

7.6   Level run and adjustment example:

BS IS FS Unadjusted RL Adjusted RL
0.618 22.471 22.471 (fixed)
1.465 0.658 22.431 22.432
1.088 0.411 23.485 23.486
0.226 0.366 24.207 24.209
0.044 1.732 22.701 22.703
0.862 1.864 20.881 20.884

-1.275 23.018 23.021
1.823 19.920 19.923
1.888 19.855 19.858

1.712 0.62 21.123 21.126
1.56 0.263 22.572 22.576
0.822 0.077 24.055 24.059

0.636 24.241 24.246 (fixed)
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8 Angle traverse
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Figure 25.  Angle traverse

The angle traverse program accepts inputs of angle observations and distances and converts
the angles to bearings, storing the data in the current CLOSE job.

To enter data for an angle traverse,
from the Quickclose main menu, press ->->->-> ATRAVATRAVATRAVATRAV

At the Azimuth of first line ? prompt, type in the azimuth (bearing) of the first line of the
traverse (or type 0 if there is no bearing data) and press  !.

For each leg of the angle traverse; the previous data entry is displayed with a prompt for the
next data entry.

At the prompt;
:<) : type the angle observation and press Q. If the angle is measured anti-clockwise press

Y, after typing in the angle to make it negative.
:Dist: type in the distance and press !.

To exit data entry, press !at a blank angle prompt. The data are then stored in the current
CLOSE module.



102

8.1 Example of an angle traverse
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Figure 26.  Angle traverse example

To enter an angle traverse as shown in Figure 26;

From the Quickclose main menu, press |→| ATRAVATRAVATRAVATRAV

At the Azimuth of first line? prompt, type
36.0004 !

Angle 1:
0 Q
153.801 !

Angle 2:
123.0049Y Q (angle entered as negative, as angle is anti-clockwise)
127.89 !

Angle 3:
72.5915Y Q
159.1 !

Angle 4:
99.02Y Q
166.701 !

Press ! at the blank prompt for Angle 5 to exit the program.
The data are converted to bearings and saved in the current CLOSE job.
To view the misclose, data and perform other operations on the traverse, access the CLOSE
module;
|←| CLOSECLOSECLOSECLOSE
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9 Conversion utilities

The conversion utilities provide quick conversions of survey measurements.

The conversion menu can be accessed in two ways;

Either;

a. Press CONVCONVCONVCONV from the Quickclose main menu,

or from anywhere in other modules,

HP48GII/49G/49G+/50G HP48G+/48GX
b. Press %H

CUSTOM CONVCONVCONVCONV Press I CONVCONVCONVCONV

The CONV menu contains many useful hotkey commands to allow conversion of common units
used in surveying.

9.01 To convert a decimal angle to degrees, minutes and seconds

Enter the decimal angle onto the stack
Press →→→→DMSDMSDMSDMS

9.02 To convert an angle in degrees, minutes & seconds to decimal

Enter the angle in degrees, minutes and seconds onto the stack
Press →→→→DDDDDDDD

9.03 Adding angles and times in degrees, minutes and seconds

Enter the two angles in DD.MMSS format onto the stack then press HMS+HMS+HMS+HMS+
The sum of the two angles is shown on level one of the stack.

9.04 Subtracting angles and times in degrees, minutes and seconds

Enter the angles in DD.MMSS format onto the stack then press HMS-HMS-HMS-HMS-
The difference (level 2 - level 1) is shown on level one.
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9.05 Distance and area conversions

To access the distance and area conersions, press the -> key from the CONV menu. Depending
upon the unit and alternate unit configuration there will be different options for conversion of
units displayed;

Unless otherwise described, type in a value to be converted and then press;

L->M Converts decimal International Links to metres
US->M Converts decimal US Survey feet to metres
FIF->M Converts International Feet, Inches and Fractions to metres (refer to section

4.116)
L->US Converts decimal US Survey feet to decimal International Links
M->US Converts metres to decimal US Survey feet
FIF->U Converts International Feet, Inches and Fractions to decimal US Survey feet

(refer to section 4.116)
M->L Converts metres to decimal International Links
US->L Converts decimal US Survey feet to decimal International Links
FIF->L Converts International Feet, Inches and Fractions to decimal International Links

(refer to section 4.116)
A->HA Converts International Acres, roods and perches to hectares (type in acres !,

type in roods !and then type in perches !, then press A->HA.
HA->A Converts hectares to International acres, roods and perches
F->HA Converts Square US Survey feet to hectares
HA->F Converts hectares to square US Survey feet
M->HA Converts square metres to hectares
HA->M Converts hectares to square metres
F->A Converts Square US Survey feet to International Acres, roods and perches
A->F Converts International Acres, roods and perches to square US feet (type in acres

!, type in roods !and then type in perches !, then press A->F.
M->A Converts square metres to International acres, roods and perches
A->M Converts International Acres, roods and perches to square meters (type in acres

!, type in roods !and then type in perches !, then press A->M.
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10 PLUS PROGRAM

The PLUS program is a separate installation from the CORE program. The PLUS program
includes programs of a specialised nature, not used by all surveyors. The PLUS program can be
run in conjunction with the CORE program on the HP48G+/GX/49G/49G+/50G calculators, but
not the HP48GII because of its limited memory.

The PLUS program consists of two modules;

GEOD programs for most geodetic computations
ROAD programs for road alignment entry and setout

10.01 GEOD module

The GEOD module can be configured for any geodetic datum and supports any Transverse
Mercator or UTM map projection in either metres or US survey feet. The datum and map
projection combination can be imported from a Quickclose datum file (*.GDF) for a specific
region, or the combination can be setup manually within the GEOD module.

Data are stored in a native Cartesian format in the region’s reference system in order to
facilitate datum transformations on the data. The transformation parameters from the installed
datum to regional reference datum can be edited, and, in addition, a block shift can be applied
to entered data, for higher accuracy transformations.

*Latitudes are entered as negative in the Southern Hemisphere
(Australia, New Zealand, South Africa, PNG, most of Fiji, Tonga, Cook Islands etc..).

*Longitudes are entered as negative in the Western Hemisphere
(USA, Canada, West Indies, most of the UK, Ireland, Tonga, Cook Islands, etc..)

Raw geodetic data are either entered via the keyboard or imported as an ASCII text file. Raw
data can be in the form of;

1. Zone No, Easting, Northing, Ellipsoid Ht, or
2. Latitude (deg,min,sec), Longitude(deg,min,sec), Ellipsoid height, or
3. Latitude (decimal degrees), Longitude(decimal degrees), Ellipsoid height, or
4. X,Y,Z Cartesian coordinates

Data must be pre-entered in one of the above specified formats before additional computations
can be performed.

The SURV menu enables the creation of new data points by grid bearing and ground or
ellipsoidal or distance (or ∆XYZ). The COMP menu enables computations to be performed on
existing data. Computations include; grid bearing and ellipsoidal distance between two data
points, grid convergence and point scale factor, arc-to-chord corrections (t-T) and line scale
factors, combined height and grid scale factor.

Transformations across different datums using different coordinate types can also be performed
by changing the datum and projection configuration for the display and entry of data.

10.02 ROAD module

A road alignment consisting of a series of interconnected straights, circular curves and clothoid
spirals is entered. For any given chainage and offset the coordinates and setout information can
be computed.
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11 INSTALLATION OF PLUS

11.01 Memory requirements for PLUS.

The QUICKCLOSE PLUS program requires 50kB of free USER memory on the calculator.  The
HP48GII does not have sufficient memory for installation of both CORE and PLUS modules,
however the CORE and PLUS program library can be switched easily without loss of data using
the Connectivity software in order to overcome this limitation (refer to section 2.11).

11.011 To check the free memory on the calculator

HP48GII/49G+/49G/50G
Press %G

FILES . There should be at least 46kB free in Home for operation of PLUS.

HP48G+/GX
Press %JMEM. There should be at least 47000 bytes free (shown on the stack) for operation
of PLUS.

It may be necessary to remove other programs or data to free up more memory for
QUICKCLOSE. To clear the memory of the calculator, refer to section 2.012.

11.012 Brief overview of PLUS installation

HP48GII/49G/49G+/50G
Two files (QP3NEW.LIB, INQP3NEW) located in the plus folder of the hp49gplus48GII folder
are transferred to the calculator using the connectivity kit or kermit software. Once the files are
transferred to the calculator, press &J and then INQP. Follow the prompts on the calculator
to complete the installation.

The file QP3NEW.LIB is a library containing the PLUS Quickclose program. The file INQP3NEW
is the installation program that sets up the data structure, library and user configuration.

After installation, selected *Region.GDF files (*select filename for region of use) located in the
datum folder on the Quickclose CD can be transferred to the calculator for detailed datum
configuration of the GEOD module. The selected GDF files contain a selection of pre-computed
datum and projections parameters commonly used in the region.

HP48G+/GX
Two files (QP3OLD.LIB and INQP3OLD) located in the plus folder of the hp48gx48gplus
folder are transferred to the calculator using the connectivity kit or kermit software. Once the
files are transferred to the calculator, press &J and then INQP3. Follow the prompts on the
calculator to complete the installation.

The file QP3OLD.LIB is a library containing the PLUS Quickclose program. The file INQP3OLD is
the installation program that sets up the data structure and user configuration.

After installation, selected *Region.GDF files (*select filename for region of use) located in the
datum folder on the Quickclose CD can be transferred to the calculator for detailed datum
configuration of the GEOD module. The selected GDF files contain a selection of pre-computed
datum and projections parameters commonly used in the region.

Section 11.02 outlines the detailed installation procedure using the Windows HP Connectivity
software. Section 11.03 outlines the detailed installation procedure using the MS-DOS kermit
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software. The kermit software is considerably slower than the connectivity kit and cannot be
used with the HP49G+.

For more information on the connectivity software refer to Chapter 2.

11.013 Regional datum and projection files (GDF files)

A number of projection and datums commonly used have been pre-computed for installation in
a series of datum (GDF) files. WGS84 and UTM are hard-wired into the PLUS version, and there
is no requirement to load a GDF file for this datum. Unless transformation between different
datums are required, WGS84 can be used for any datum that uses the WGS84 or GRS80
ellipsoid (e.g. ITRF).
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11.02 Installing PLUS using the HP Connectivity Kit

To install the PLUS software onto the HP48GII/HP49G/49G+/50G two additional items are
required:
1. Serial interface cable (HP48G+/GX/GII/HP49G) or USB cable (HP49G+/50G)
2. QUICKCLOSE software CD

Installation procedure is as follows
1. Connect the Serial interface / USB cable to the PC.

For the HP48G+/GX/GII/HP49G connect the serial cable into the 9-pin COM port

(usually COM1), alternatively, a 9-25 pin adaptor can be attached and the
25pin (usually COM2) port used. Some PCs may have different addresses for ports
(COM3 etc ..). Newer PCs may not have a serial port, in which case a serial to USB
adapter is required to connect the 9 pin serial cable to a USB port on the PC.
For the HP49G+ connect the USB cable into any available USB port.

2. Connect the serial interface/USB cable to the port at the top of the calculator.
3. Insert the QUICKCLOSE CD into the CD drive.
4. Turn the Calculator on (press &),
5. Start the HP Connectivity Kit program on the PC and check the connection

settings as shown below. Selecting Auto allows the connectivity software to find which
port the calculator is connected to, otherwise select the port manually for a quicker
connection (Usually COM1 for HP48GII/G+/GX/49G or HPx9G+ for the HP49G+).

Connect using Auto (or select COM port)
Speed 115200
(HP48GII/49G+/50G default)

Speed 9600 (HP48G+/48GX/49G)

6. Click File and
then Connect…
in the
Connectivity Software
as shown �

7. Instructions for
setting the calculator are then displayed �

 8. HP48GII/49G/49G+/50G
On the calculator press ^ release and then R. If XSERV()
is displayed (when calculator is in default Algebraic Mode) on the calculator
screen then press !.
HP48G+/GX
On the calculator press ^ release and then 2XSRV  XSRV.

Xmodem Server
Waiting for command Should be displayed on the calculator screen
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9. Click   to start connection between the calculator and the PC. The
connection process will take a few seconds and the calculator contents should be
displayed similar to:

10. HP48GII/49G/49G+/50G
Use Windows explorer and open up the plus folder of the hp49gplus48GII folder on
the QUICKCLOSE CD. Select the files INQP3NEW, QP3NEW.LIB and copy them into
the Connectivity kit HP48/49/50 window as shown:

HP48G+/GX
Use Windows explorer and open up the plus folder of the hp48gxgplus folder on the
QUICKCLOSE CD. Select the files INQP3OLD, QP3OLD.LIB and copy them into the
Connectivity kit HP48/49 window as shown:

Select
INQP3NEW
(or INQP3OLD)
and
QP3NEW.LIB
(or QP3OLD.LIB)
and copy
them to the
Connectivity
Window �

11. The two main files will then be loaded into the memory of the calculator, so that the
connectivity screen should look similar to (substitute OLD for NEW with 48G+/GX):
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12. Press & on the calculator, then J then the INQP3 menu key to start the installation
process. If INQP3NEW comes up on the calculator display (calculator in default algebraic
mode) then press ! to commence installation. The installation program then sets up
the data directory structure and installs the program library.

HP48G+/GX
The installation will pause with a display prompting to press OK. Press OK. The calculator
will then turn off. Turn the calculator on again. The screen will momentarily blank, this is
OK. Press J and then INQP3 to continue.

13. Refer to section 13.512 for entering a user-defined geodetic datum and projection
combination, or section 13.513 for importing a datum from a Quickclose GDF file. The
default datum is WGS84/UTM.

11.03 Installing PLUS using MS-DOS Kermit

To install the QUICKCLOSE PLUS software onto the calculator two additional items are required:

1. Serial interface cable
2. QUICKCLOSE software CD

Installation procedure is as follows

1. Connect the Serial interface cable to the PC.

For the HP48G+/GX/GII/HP49G connect the serial cable into the 9-pin COM port

(usually COM1), alternatively, a 9-25 pin adaptor can be attached and the
25pin (usually COM2) port used. Some PCs may have different addresses for ports
(COM3 etc ..). Newer PCs may not have a serial port, in which case a serial to USB
adapter is required in order to connect the 9 pin serial cable to a USB port on the PC.

2. Connect the serial interface cable to the port at the top of the calculator.

3. Insert the QUICKCLOSE CD into the CD drive.

4. HP48GII/49G
Use Windows explorer and open up plus folder of the hp49gplus48GII folder on the
QUICKCLOSE CD. Select the files INQP3NEW, QP3NEW.LIB and copy them into the
C:\kermit folder on the PC

HP48G+/GX
Use Windows explorer and open up plus folder of the hp48gxgplus folder on the
QUICKCLOSE CD. Select the files INQP3OLD, QP3OLD.LIB and copy them into the
C:\kermit folder on the PC

5. Double click on the k.bat file in C:\Kermit. This opens up a DOS window with the kermit
running. If this fails try Start, Programs, Accessories, Command Prompt and then
type cd kermit at the C:\  prompt and then type kermit and press Enter

6. Type the following at the MS-kermit> prompt:
set po 1 (if using COM1), or
set po 2 (if using COM2), and press Enter.

7. Type the following at the MS-kermit> prompt:
set ba 9 and press Enter.

8. Turn the Calculator on (press &),
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9. HP48GII/49G/50G
On the calculator press ^ Rtogether. If XSERV()
is displayed (when calculator is in default Algebraic Mode) on the calculator
screen then press !.

HP48G+/GX
On the calculator press ^ Rtogether.
Awaiting Server Cmd. Should be displayed on the calculator screen

10. HP48GII/49G/50G HP48G+/GX
At the MS-Kermit> type: At the MS-Kermit> prompt type:
send INQP3NEW  send INQP3OLD
this will take about 30 seconds this will take about 30 seconds
then then
send QP3NEW.LIB send QP3OLD.LIB
this will take about 6 minutes this will take about 6 minutes
then type then type
exit exit

11. Press & on the calculator, then J then the INQP3 menu key to start the installation
process. If INQP3NEW comes up on the calculator display (calculator in default algebraic
mode) then press ! to commence installation. The installation program then sets up
the data directory structure and installs the program library.

HP48G+/GX
The installation will pause with a display prompting to press OK. Press OK. The calculator
will then turn off. Turn the calculator on again. The screen will momentarily blank, this is
OK. Press J and then QCLO then PLUS to run the PLUS program.

12. Refer to section 13.512 for entering a user-defined geodetic datum and projection
combination, or section 13.513 for importing a datum from a Quickclose GDF file. The
default datum is WGS84/UTM.
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12 RUNNING PLUS

The QUICKCLOSE program library and data files are resident in the QCLOSE directory of the
HOME (root) directory of the HP48/49. The top left of the display should show
{ HOME QCLOSE } or  …OME QCLOSE }

If the calculator is in another sub-directory (i.e. not in HOME QCLOSE),

HP48GII/49G/49G+/50G HP48G+/GX
press %(Holding it down) press ^ MHOME

and then J. and then J.

12.01 The PLUS MAIN menu

To access the MAIN menu of PLUS:

1. Press J then QCLO  to change to QCLOSE directory if required (see above)
2. Press PLUSPLUSPLUSPLUS to get to the main menu of QUICKCLOSE PLUS.

Menu maps of PLUS are outlined in detail in Appendix 1
PLUS programs are listed in Appendix 2

PLUS MAIN MENU Map
GEODGEODGEODGEOD ROADROADROADROAD CORECORECORECORE ↑↑↑↑

GEOD Displays the GEOD module menu
ROAD Displays the ROAD module menu
CORE Runs the CORE program (if installed)
↑↑↑↑ Exits the PLUS program

12.02 GEOD Hot Key Menu – the CUSTOM menu

Accessing the hot key (CUSTOM) menu in GEOD will display a menu allowing quick access to
the major components of the module.

To access the CUSTOM menu;

HP48GII/49G/49G+/50G HP48G+/GX
Press %H

CUSTOM Press I

CUSTOM menu with GEOD module
ADD.DADD.DADD.DADD.D VW.EDVW.EDVW.EDVW.ED CHZNCHZNCHZNCHZN C.FMTC.FMTC.FMTC.FMT CHDATCHDATCHDATCHDAT ↑↑↑↑

ADD.D Add geodetic data in the selected coordinate format
VW.ED View and edit data in the selected coordinate format
CHZN Change Grid Zone for display and entry of data
C.FMT Change the coordinate format for data entry and display
CHDAT Change geodetic datum
↑↑↑↑ Return to the GEOD menu
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13 GEOD module

The GEOD module solves most common geodetic surveying problems. The module can be
configured for any geodetic datum and supports any Transverse Mercator or UTM map
projection system in either metres or US survey feet. The datum and map projection
combination can be imported from a Quickclose datum file (*.GDF) for a specific region, or the
combination can be setup manually within the GEOD module.

Data are stored in a native Cartesian format in the region’s reference system in order to
facilitate datum transformations of the data. The transformation parameters from the installed
datum to regional reference system can be edited, and, in addition, a block shift can be applied
to entered data, for high accuracy transformations.

*Latitudes are negative in the Southern Hemisphere
(Australia, New Zealand, South Africa, PNG, most of Fiji, Tonga, Cook Islands etc..).

*Longitudes are negative in the Western Hemisphere
(USA, Canada, West Indies, most of the UK, Ireland, Tonga, Cook Islands, etc..)

Raw geodetic data is either entered via the keyboard or imported as an ASCII text file. Raw
data can be in the form of;

1. Zone No, Easting, Northing, Ellipsoid Ht, or
2. Latitude (deg,min,sec), Longitude(deg,min,sec), Ellipsoid height, or
3. Latitude (decimal degrees), Longitude(decimal degrees), Ellipsoid height, or
4. X,Y,Z Cartesian coordinates

Data must be pre-entered in one of the above specified formats before additional computations
can be performed.

Transformations across different datums using different coordinate types can also be performed
by changing the datum and projection configuration for the display and entry of data.

To get into the GEOD module press the GEOD menu key from the PLUS menu. The current
datum/projection combination and coordinate format are displayed as well as the number of
data records free in the calculator memory.

GEOD Menu
DATADATADATADATA SURVSURVSURVSURV COMPCOMPCOMPCOMP I/OI/OI/OI/O CNFGCNFGCNFGCNFG ↑↑↑↑

DATA Data manager (Add, View, Edit and delete data)
SURV Compute coordinates by bearing and distance or Cartesian differences
COMP Compute bearings & distances between coordinates, Convergence, scale

factor, t-T and height scale factor corrections
I/O Import, Export and Print Geodetic Data
CNFG GEOD module configuration (change/enter datum, units etc..)
↑↑↑↑ PLUS Main Menu
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13.01Conventions used in the GEOD module

Coordinates are stored in the GEOD database as Cartesian coordinates in metres. When
coordinate data are entered or displayed, the data are transformed to and from the regional
reference system (datum) using the pre-entered or edited transformation and block shift
parameters. Data entered in US survey feet are converted to metres. Grid coordinate data are
first converted to ellipsoidal coordinates using Redfearn’s formulae and then converted to
Cartesian coordinates.

13.011 Azimuths and bearings

G
rid

 N
or

th

Tr
ue

 N
or

th

Grid Convergence

G
ri d

 N
or

th

G
r id

 N
or

th

G
rid

 N
or

th

Tr
ue

 N
or

th

M
er

id
ia

n 
of

 L
on

gi
tu

de

M
er

id
ia

n 
of

 L
on

gi
tu

de

Ce
nt

r a
l M

er
id

ia
n

Tr
u e

 N
or

th

Figure 27. Grid North, True North and Grid convergence

The azimuth (true bearing) is the angle measured clockwise from the ellipsoidal meridian (true
north) (figure 27).
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(very exaggerated!)

The grid bearing (grid azimuth) is the angle measured clockwise from Grid north from one
point to another along the arc tangent (projection of line on the plane to the ellipsoid) (fig. 28).

The plane bearing (plane azimuth) is the angle measured clockwise from Grid north from one
point to another along the grid plane (figure 28). The grid bearing should not be confused with
the plane bearing.

Grid bearing = Azimuth + Grid Convergence
Plane bearing = Grid bearing + arc-to-chord correction (t-T)
Plane bearing = Azimuth + Grid Convergence + arc-to-chord correction

13.012 Distances
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Figure 29. Geodetic distances

The ellipsoidal (spheroidal) distance is the distance between two points measured along
the ellipsoid surface (normal section), or 0 metres ellipsoid height.

The sea level or geoidal distance, is the distance between two points measured along the
equivalent sea level surface, or geoid.

The ground distance, is the local horizontal distance between two points reduced to the mean
height datum plane between the two points.

The Grid distance is the distance between two points measured along the projected arc
between them. The plane distance is the equivalent straight line distance on the grid plane.
The difference between the two is typically less than 0.1 mm on lines of less than 50 km, and
can be considered the same for practical purposes.

Geoidal distance = Ground distance * Height above MSL scale factor
Ellipsoidal distance = Geoidal distance * geoid height scale factor*

(*N value being equivalent to the mean height of the mean sea level above the ellipsoid along the line)
Plane(grid) distance = Ellipsoidal distance * Line Scale Factor

If the geoidal-ellipsoidal separation is ignored;
Grid distance = Ground Distance * Height Scale factor * Line Scale Factor
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13.013 Height data conventions

All heights should be entered as ellipsoidal (spheroidal) heights for accurate datum conversions,
however mean sea level (MSL) or orthometric heights (height above geoid) can be entered
without loss of accuracy for ellipsoidal/grid coordinate conversions and grid scale
factor/convergence computations. For higher accuracy datum conversions, the ellipsoid-geoid
separation (‘N’ value) should be added to the MSL height to derive the equivalent ellipsoidal
height.

13.1 GEOD DATA MANAGEMENT

Coordinate data must be entered prior to performing most functions of the GEOD module. To
import or export an ASCII data file, refer to section 13.4.

Entered GEOD data are entered and displayed in the format displayed in the Data Manager
menu. To change the coordinate format for data entry, press C.FMT. (Note: changing the
coordinate format does not change the stored data). Grid coordinates are entered and
displayed in the Zone shown. If the configured projection is set to UTM, to change the Grid
zone for entry and display of data, press CHZN.

13.11 To enter GEOD data using the keyboard

Either; a. Press DATA ADD.DADD.DADD.DADD.D from the GEOD menu,

or from anywhere in the GEOD module,
HP48GII/49G/49G+/50G HP48G+/48GX

b. Press %H
CUSTOM ADD.DADD.DADD.DADD.D Press I ADD.DADD.DADD.DADD.D

Depending upon the current coordinate format and zone setting;

Geographic (ellipsoidal) coordinates in Degrees, Minutes and Seconds
(Latitude & Longitude)

At the prompt:
Type in the point number (ID) (ID must be a whole number) for the data and press Q
Type in the Latitude of the point in DD.MMSSSSS format and press Q

(*If latitude is in the Southern Hemisphere (e.g. Australia,NZ), press YYYY to make negative)
Type in the Longitude of the point in DD.MMSSSSS format and press Q

(*If longitude is in the Western Hemisphere (e.g. USA,Canada), press YYYY to make negative)
Type in the Ellipsoidal/MSL height of the point and press !

(*If the height isn’t known, type in 0. If the entered height is above mean sea level (MSL),
geodetic datum conversions will be inaccurate. Add the N value (ellipsoidal-geoidal separation)
to the MSL height to derive the equivalent ellipsoidal height for higher accuracy).

Geographic (ellipsoidal) coordinates in Decimal degrees
(Latitude & Longitude)

At the prompt:
Type in the point number (ID) (ID must be a whole number) for the data and press Q
Type in the Latitude of the point in decimal degrees format and press Q

(*If latitude is in the Southern Hemisphere (e.g. Australia,NZ), press YYYY to make negative)
Type in the Longitude of the point in decimal degrees format and press Q

(*If longitude is in the Western Hemisphere (e.g. USA,Canada), press YYYY to make negative)
Type in the Ellipsoidal/MSL height of the point and press !

(*If the height isn’t known, type in 0. If the entered height is above mean sea level (MSL),
geodetic datum conversions will be inaccurate. Add the N value (ellipsoidal-geoidal separation)
to the MSL height to derive the equivalent ellipsoidal height for higher accuracy).
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Grid Coordinates

If PLUS is configured to automatically compute UTM Zones;
At the Zone ? prompt, type in the Grid Zone and press !.

At the prompt:
Type in the point number (ID) (ID must be a whole number) for the data and press Q
Type in the Easting of the point and press Q
Type in the Northing of the point and press Q
Type in the Ellipsoidal/MSL height of the point and press !

(*If the height isn’t known, type in 0. If the entered height is above mean sea level (MSL),
geodetic datum conversions will be inaccurate. Add the N value (ellipsoidal-geoidal separation)
to the MSL height to derive the equivalent ellipsoidal height for higher accuracy).

Cartesian Coordinates

At the prompt:
Type in the point number (ID) (ID must be a whole number) for the data and press Q
Type in the X coordinate of the point and press Q
Type in the Y coordinate of the point and press Q
Type in the Z coordinate of the point and press !

To exit data entry
The program will prompt for further data entry.
To exit the program, press !at a blank Add Data prompt.
If the point number matches existing data and the auto-point overwrite setting is switched off,
an option screen is displayed prompting to overwrite the existing data.

13.12 To delete GEOD points

Press DATA DEL.DDEL.DDEL.DDEL.D from the GEOD menu,
At the prompt, either
type in the point number to be deleted, or type in a series of points to be deleted separated by
the ) key and press !.

13.13 To view and edit GEOD coordinates

Coordinates are viewed and edited using the configured coordinate format (C.FMT). Refer to
section 13.53 for more details. Changing the coordinate configuration does not change the
data.

Either;
a. Press DATA VW.EDVW.EDVW.EDVW.ED from the GEOD menu,

or from anywhere in the GEOD module,

HP48GII/49G/49G+/50G HP48G+/48GX
b. Press %H

CUSTOM VW.EDVW.EDVW.EDVW.ED Press I VW.EDVW.EDVW.EDVW.ED

At the prompt, either;
type in the point number to be viewed and edited, or type in a series points to be viewed
separated by the ) key and press !. To view all coordinate data, just press !without
entering any point numbers.

The point data are displayed in the configured coordinate format.
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Press NEXT or !to view the next point
Press EXIT to quite the viewer/editor
Press DELE to delete the displayed point
Press EDIT to edit the displayed point

13.131 To edit the currently viewed point

After pressing EDIT (in the previous section), the point coordinates are displayed.
Use the cursor keys to highlight the data entry to be edited and press EDIT.
To exit the editor and accept the displayed data, press OK or !.

13.2 SURVEYING NEW GEOD POINTS

To compute the coordinates of new geodetic data by bearing and distance, or cartesian
differences, press SURV from the GEOD menu.

13.21 To compute coordinates by grid bearing and ellipsoidal distance

To compute the coordinates of a point given the azimuth and ellipsoidal distance from a data
point, press SURV and then  GBEDGBEDGBEDGBED from the GEOD menu.
At the From Pt prompt, type in the Point number (ID) of the origin point and press ! .
At the prompt;

:Grid Brg: Type in the grid bearing in degrees, minutes and seconds and press Q,
:Ell. Dis: Type in the ellipsoidal distance and press !.

At the prompt;
Type in the height of the second point if known, or type in 0 if not required and press !.

The coordinates (depends upon coordinate format configuration) of the second point are
displayed. Press a key to continue

At the prompt;
Type in the point number (ID) for the computed coordinates to be stored as and press !, or
just press !if the coordinates are not to be saved.

13.22 To compute coordinates by grid bearing and ground distance

To compute the coordinates of a point given the grid bearing and ground (local horizontal)
distance from a data point, press  SURV and then GBHDGBHDGBHDGBHD from the SURV menu. The mean height
between the “from” point and the “to” point are used to calculate the mean height for the
ground distance.

At the From Pt prompt, type in the Point number (ID) of the origin point and press ! .

At the prompt;
:Grid Brg: Type in the grid bearing in degrees, minutes and seconds and press Q,
:Grd. Dis: Type in the ground (local horizontal) distance and press !.

At the prompt;
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Type in the height of the second point and press !. The mean height of the first and second
points are used to reduce the ground distance to the ellipsoid.

The coordinates (depends upon coordinate format configuration) of the second point are
displayed. Press a key to continue.

At the prompt;
Type in the point number (ID) for the computed coordinates to be stored as and press !, or
just press !if the coordinates are not to be saved.

13.23 To compute coordinates by difference in Cartesian coordinates

To compute the coordinates of a point given the difference in Cartesian coordinates from a data
point, press SURV and then DXYZDXYZDXYZDXYZ from the GEOD menu.

At the From Pt prompt, type in the Point number (ID) of the origin point and press ! .

At the prompt;
:∆∆∆∆X : Type in the difference in X and press Q,
:∆∆∆∆Y : Type in the difference in Y and press Q,
:∆∆∆∆Z : Type in the difference in Z and press !,

The coordinates (depends upon coordinate format configuration) of the second point are
displayed. Press a key to continue.

At the prompt;
Type in the point number (ID) for the computed coordinates to be stored as and press !, or
just press !if the coordinates are not to be saved.

13.3 GEODETIC COMPUTATIONS

13.31 Computing bearing (grid & plane) and distance (ellipsoidal &
grid/plane) between two points

To compute the bearing (grid & plane) and distance (ellipsoidal and grid/plane) between two
points, press COMP and then GPGDGPGDGPGDGPGD from the GEOD menu.

At the prompt;
:From Pt: Type in the first point and press Q.
:To Pt: Type in the second point and press !.

After several seconds (on the older HP48s), the computation is displayed as follows:
From first point to second point (point numbers shown)
Grid ββββ →→→→ Forward grid bearing from the first point to the second point
Grid ββββ ←←←← Reverse grid bearing from the second point back to the first point
Ell Dist Ellipsoidal distance between the first and second points
Plane θθθθ →→→→ Plane bearing from the first point to the second point
Plane θθθθ ←←←← Plane bearing from the second point back to the first point
Grid Dis Plane (Grid) distance between the first and second points

The difference between the grid and plane distance is typically less than 0.1mm on 50km lines.
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13.32 Compute grid convergence and scale factor for a point

To compute the grid convergence and scale factor for a point press COMP and then PINFPINFPINFPINF from
the GEOD menu.

At the prompt;
:ID?:  Type in the point at which to compute the grid convergence and point (grid) scale
factor and press !.

The grid convergence, point (grid) scale factor and combined height and grid scale factor are
displayed.

The grid convergence is added to an azimuth to obtain the equivalent grid bearing (for example
to convert the azimuth derived from a sun observation to a reference object/station to a grid
bearing)
Short ellipsoidal distances at the point are multiplied by the point scale factor to obtain
equivalent grid (or plane) distances.

Short ground distances (horizontal distances at the station elevation) are multiplied by the
combined height and point scale factor to obtain the equivalent grid distances.

The error resulting from using the same scale factor on a project is typically ~<7mm for every
km in an East-West direction for most projections. For higher accuracy the Line Scale Factor
should be computed (section 13.33).

13.33 Compute arc-to-chord correction and Line scale factor between
two points

The arc-to-chord (t-T) correction is applied to grid bearings to obtain the equivalent Plane
bearing. The Line Scale factor is applied to an ellipsoidal distance between two points to derive
the equivalent Grid or Plane distance (the difference between the Grid and Plane distance is
usually insignificant i.e., typically less than 0.1mm on a 50km line).

To compute the arc-to-chord (t-T) correction and line scale factor between two points press
COMP and then LINFLINFLINFLINF from the GEOD menu.

At the prompt;
:From Pt: Type in the first point and press Q.
:To Pt: Type in the second point and press !.

The results are displayed as follows;
From first point to second point (point numbers shown)
δδδδ  →→→→ arc-to-chord correction from the first point to the second point
δδδδ ←←←← arc-to-chord correction from the second point back to the first point
K Line Scale factor between the two points
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13.34 Compute combined height and grid scale factor

The combined height and grid scale factor is applied to localised ground distances in the
horizontal plane to obtain the equivalent grid or plane distance. For higher accuracy along long
lines the LINFO program should be used (section 13.33).

The entered height is assumed to be an ellipsoidal height and some care needs to be taken if
the MSL/geoid-ellipsoid separation (N value) is large. For higher accuracy the N value should be
added to the MSL height to obtain the equivalent ellipsoidal height. As a general rule of thumb
the error along a 1 km line increases by 1.5mm for every 10m error in height estimation (or N
value if MSL heights are interpreted as ellipsoid heights)

To compute the combined height  press COMP and then COMBCOMBCOMBCOMB from the GEOD menu.
At the prompt;

:Mean E: Type in the mean value of the project Easting and press Q.
:Mean Ht: Type in the mean value of the project Height and press !.

The combined scale factor is displayed. To save the scale factor as the scale factor applied to
distances in the COGO module (i.e. to reduce ground distances to Grid distances in COGO)
press YES, otherwise, press NO.

13.4 Importing, exporting and printing GEOD data

Coordinate data in ASCII format can be transferred between PLUS and a PC to avoid the need
for laborious manual data entry. Coordinate data can also be printed on an HP infra-red printer.

13.41To import data from an ASCII text file

An ASCII text file consisting of point numbers and coordinates can be imported to PLUS from a
PC.

Format of the points file

The file to be downloaded must be in the following format:
1. There must be columns for point number, coordinates and heights (optional)
2. Columns must be separated by at least one blank space or a comma (e.g. a csv file)
3. No blank values are allowed
4. No spaces are allowed within each entry
5. Point numbers must be whole numbers (no alphabetic characters, or spaces).
6. No other text is allowed in the file (i.e headings, footers, etc...)

13.411 To import an ASCII points file using the HP Connectivity kit
(HP48GII, HP49G, HP49G+, HP50G)

1. Connect the USB cable between the PC and the HP49G+/50G (or serial cable on the
HP48GII).

2. Turn the calculator [ON]

3. Ensure that the Stack is clear by pressing ^#^#^#^# CLEAR
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4. Press PLUS GEOD I/O
5. Run the HP Connectivity software on the PC.
6. On the 48GII/49G/49G+/50G,   Press ^, release, then R

(The message: Xmodem Server Waiting for command should be displayed)
7. The Connectivity Software will establish a connection to the calculator and

display the file structure on the calculator.
8. Using Windows Explorer (or similar) drag and drop the ASCII coordinate file into the

QCLOSE directory. At the “Wrong file type?” prompt select “Text”
9. All the point data should be loaded on to the stack.
10. Press IMPOR
11. Select the format of the imported data

PLLHS  Point number, Latitiude(DD.MMSS), Longitude(DD.MMMSS), Height
PLLHD Point number, Latitiude(Decimal degrees), Longitude(Decimal degrees), Height
PENH Point number, Easting, Northing, Height
PXYZ  Point number, X, Y, Z

12.     The point data on the stack are the transferred into the GEOD data directory.

13.412 To import an ASCII points file using MS-kermit
(HP48G+/GX)

1. On the PC copy the file to be imported into the kermit directory
2. Connect the serial between the PC and the HP48
3. Turn the calculator [ON]

5. On the PC run the kermit program
6. At the MS-kermit> prompt type server
7. From the GEOD menu Press I/O   IMPOR
8. At the file to import prompt, type in the filename to import (use the $ key if

necessary) and press !.
9. Select the format of the imported data

PLLHS  Point number, Latitiude(DD.MMSS), Longitude(DD.MMMSS), Height
PLLHD Point number, Latitiude(Decimal degrees), Longitude(Decimal degrees), Height
PENH Point number, Easting, Northing, Height
PXYZ  Point number, X, Y, Z

10.     The point data on the stack are the transferred into the GEOD data directory.

13.42 To print all the GEOD coordinate data
(Not available on the HP49G)

Check that the coordinate format is set correctly.

Align the IR printer with the calculator infra-red port. Turn the printer on.
From the GEOD menu press  I/O   PRINTPRINTPRINTPRINT

At the prompt, either;
type in the point number to be printed, or type in a series points to be viewed separated by the
) key and press !. To print all coordinate data, just press !without entering any point
numbers.

The coordinate data are then printed in the configured coordinate format.

4. Ensure that the Stack is clear by pressing @
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13.43 To export GEOD data in ASCII text format

13.431 To export an ASCII points file using the HP Connectivity kit
(HP48GII, HP49G, HP49G+, HP50G)

1. From the GEOD main menu press I/O  ->TXT->TXT->TXT->TXT
Select the coordinate format for the data to be exported as
An ASCII file called GD.TXT is then created in the QCLOSE directory

2. Connect the USB cable between the PC and the HP49G+/50G (or serial cable on the
HP48GII).

3. Turn the calculator [ON]
4. Run the HP Connectivity software on the PC.
5. On the 48GII/49G/G+,   Press ^, release, then R

(The message:
Xmodem Server
Waiting for command
should be displayed)

6. The Connectivity Software will establish a connection to the calculator and
display the file structure on the calculator.

7. Select “File” then “Text transfer mode” and then drag and drop the GD.TXT file from the
calculator window into a Windows folder.

13.432 To export an ASCII points file using MS-kermit
(HP48G+/GX)

1. Connect the serial between the PC and the HP48
2. Turn the calculator [ON]
5. On the PC run the kermit program
6. At the MS-kermit> prompt type server
7. From the GEOD menu Press I/O   ->TXT
The file GD.TXT is then transferred to the kermit directory.

Format of the points file

The downloaded file will be in the following format:

1. There will be a header of two lines and a footer of two lines. These can be removed by
running a macro or text editor to replace %%HP: T(3)A(D)F(.); and the “ on the second
line and last two lines with nil characters.

2. There will be three or four columns depending upon the format;
(Pt. number, Latitude, Longitude, Height)
(Pt. number, Zone, Easting, Northing, Height)
(Pt. number, X, Y, Z)

3. Columns will be separated by a space
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13.5 GEOD Configuration

Quickclose PLUS can be configured for any Datum and Transverse Mercator based projection.
The default datum/projection is WGS84 and UTM, however the datum and projection
parameters can be changed either during installation, or afterwards.
The configuration main menu is accessed by pressing CNFG from the GEOD menu.

CNFG (1/2)
DAT.MDAT.MDAT.MDAT.M UNITSUNITSUNITSUNITS C.FMTC.FMTC.FMTC.FMT CHZNCHZNCHZNCHZN ↑↑↑↑ →→→→

DAT.M Change, enter new, import or delete datum
UNITS Change datum distance units (metres or US survey feet)
C.FMT Change the coordinate format for entry and display of data
CHZN Change the Grid zone for entry and display of data
↑↑↑↑ Return to the GEOD menu
→→→→ Display Configuration menu (2/2)

CNFG (2/2)
SHOWSHOWSHOWSHOW EDBSEDBSEDBSEDBS ED7PRED7PRED7PRED7PR ↑↑↑↑ →→→→

SHOW Display current datum, ellipsoid and projection parameters
EDBS Edit the Block shift applied to entered coordinates
ED7PR Edit the transformation parameters from current datum to regional

reference datum
↑↑↑↑ Return to the GEOD menu
→→→→ Display Configuration menu (1/2)

13.51 Changing, entering, deleting or importing a new datum

To change datum/projection or to enter, delete or import a datum not already installed in PLUS,
press DAT.M from the CNFG menu of GEOD, to access the datum manager.

13.511 Changing or reloading the GEOD datum

To change or reload the current datum/projection to another installed datum/projection, either;

Press CHDAT from the DAT.M menu, or from anywhere in the GEOD module,

HP48GII/49G/49G+/50G HP48G+/48GX
Press %H

CUSTOM CHDATCHDATCHDATCHDAT Press I CHDATCHDATCHDATCHDAT

Press OK or ! to reload the existing datum, or press the Q key to select another
datum/projection and then press OK or !. If the required datum/projection is not displayed,
enter or import a new datum as described in sections 13.512 or 13.513.
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13.512 Creating a new datum & projection combination

To install a new datum using the keyboard, press NEWD from the DAT.M menu.
At the datum name prompt;

Type in the name of the new datum/projection combination and press !. No spaces are
allowed in the name.

At the select Units menu,
Press OK or ! to accept metres as the distance units for the datum and projection, or press
the Q key to select US survey feet and then press OK or !.

At the prompt;
:a?: Type in the semi-major axis dimension of the datum reference ellipsoid, and press !.

At the prompt;
:1/f?: Type in the inverse flattening (1/f) of the datum reference ellipsoid, and press !.

At the select Projection menu,
Press OK or ! to accept UTM (Universal Transverse Mercator) Northern Hemisphere for the
datum and projection, or press the Q key to select either UTM Southern Hemisphere or user
defined Transverse Mercator and then press OK or !.

UTM is a worldwide projection system dividing non-polar regions of the Earth into 60 6° wide
(by longitude) zones, starting at W 180° (central meridian W 177°). UTM has the following
definitions:

Latitude of origin  0° (Equator)
Northing of origin  0m for the Northern Hemisphere

10,000,000m for the Southern Hemisphere
Longitude of origin every 6° starting at –177° for each sequential zone
Easting of origin 500,000m
Central scale factor 0.9996
(scale factor of central meridian, or origin)

If the Transverse Mercator settings are user defined, then the following prompts will appear,
otherwise skip forward to Parameters;

Latitude of Origin;
:φφφφo?: Type in the latitude of the projection origin and press !.

(*If latitude is in the Southern Hemisphere (e.g. Australia,NZ), press YYYY to make negative)

Northing of Origin;
:No?: Type in the Northing of the projection origin and !.

Longitude of Origin;
:λλλλo?: Type in the longitude of the projection origin (central meridian) and press !.

(*If longitude is in the Western Hemisphere (e.g. USA,Canada), press YYYY to make negative)

Easting of Origin;
:No?: Type in the Easting of the projection origin (central merdian) and press !.

Central scale factor;
:ko/ht?: Either type in the scale factor of the central meridian and press !, or, if the user-
defined TM projection covers an area of uniform elevation and the optimum central scale factor
is to be derived for the area, type in the mean ellipsoidal height of the area, and then
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press HT->, and then !. Type in the zone width (a width that fits the proposed area) in
degrees (1 degree is approximately 100km near the equator) and press !.

Parameters

The next few steps establish the seven (or fewer) parameters required to transform coordinates
from the user defined datum to the regional reference datum. The regional reference system is
the primary datum (usually geocentric) used in the region covered by the datum. For example,
the Australian reference datum is GDA94 and all Australian datum files are related to GDA94.
The WGS84 datum is tied closely to the ITRF (International Terrestrial Reference Frame) at the
<0.1m level and can be considered the same for most practical purposes. ITRF2000 is the
latest realisation of ITRF. ITRF uses the GRS80 reference ellipsoid, which is similar to the
WGS84 ellipsoid at the <0.1mm level and is chosen as the GEOD reference datum for datum
transformations.

Due to the slow but not insignificant tectonic motion of many national datums with respect to
ITRF/WGS, the transformation parameters from the local datum to ITRF/WGS can be expected
to change with time. Tabulated parameters between the local datum and ITRF/WGS may need
to be checked. For example, in 2006, GDA94 coordinates differ from ITRF/WGS coordinates by
0.7m due to the movement of the Australian Plate. In 1994 the difference was closer to 0.

Correct entry of the transformation parameters are important if PLUS is used to transform
entered data from one datum/projection combination to another with any accuracy. All GEOD
data are stored as Cartesian coordinates using these parameters. If no datum transformations
are envisaged then 0 can be typed in all entries.

Rotation conventions: Rotations are of the reference system axes, not of the position relative to
the axes (IERS Convetions). To convert between the two conventions, simply change the sign
of the rotations.

The prompts are for seven parameters, however if fewer parameters are known, for example
only the datum shift of the origin, then type in 0 for the other parameters. If the Molodensky
parameters are known (origin shift and change in semi-major axis), type in 0 for the rotation
prompts, pre-calculate the approximate scale change (semi-major axis of WGS84 ellipsoid /
semi-major axis of local ellipsoid) and enter the scale change as described below.

At the prompt    (If the datum shift is unknown, type in 0 for each entry)
:∆∆∆∆X : type in the X datum shift from the user datum to reference datum, then press Q,
:∆∆∆∆Y : type in the Y datum shift from the user datum to reference datum, then press Q,
:∆∆∆∆Z : type in the Z datum shift from the user datum to reference datum, then press !,

At the prompt    (If the datum rotations are unknown, type in 0 for each entry)
:∆∆∆∆X : type in the X rotation (in “) from the user datum to reference datum, then press Q,
:∆∆∆∆Y : type in the Y rotation (in “) from the user datum to reference datum, then press Q,
:∆∆∆∆Z : type in the Z rotation (in “) from the user datum to reference datum, then press !,

If the rotations are to be entered as radians, type in the rotations as radians and press RAD->
and then Q, to convert the data entry

At the Scale factor prompt   (If the scale change is unknown, type in 0)
:sc ?: Either type in the scale difference between the local ellipsoid and the reference elliposoid
in parts per million (ppm), or type in the scale factor as a ratio (some value close to 1), press
NUM-> and then !.
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13.513 Importing a datum & projection combination

Pre-computed datum and projections for Quickclose PLUS can be imported into the GEOD
module. On the Quickclose CD in the datums folder are folders for each region of the world.
Within each regional folder are a series of datum files (*.GDF) for each sub-region. Datum files
are first loaded into the QCLOSE directory on the calculator using either the connectivity kit or
kermit. Refer to the Quickclose web-page for the latest download and listing of GDF files.

To import a datum file or selection of files (*.GDF) . Copy the file(s) from the Quickclose CD
(datum folder) into the QCLOSE directory (not into the HOME directory) using the instructions
below, and the press DAT.M and IMPOR from the CNFG menu in GEOD. to install the datum.

Copying a datum file into QCLOSE using the HP Connectivity Kit

Establish a connection between the calculator and the PC (as described in steps 1 to 9 in
section 11.02). Copy and paste required GDF files from the datum folder of the Quickclose CD
to the QCLOSE directory. (Note: the GDF files must be in the QCLOSE directory)

Copying a datum file into QCLOSE using MS-DOS kermit

Establish a connection between the calculator and the PC (as described in steps 1 to 10 in
section 11.03)

Ensure that you are in the QCLOSE directory.

Copy and paste required GDF files from the datum folder of the Quickclose CD to the kermit
directory on the PC (usually C:\kermit).
At the kermit prompt, type;
send name.GDF  (where name is the name of the GDF file)

13.514 Deleting a datum

To delete a stored datum;
Press DELED from the DAT.M menu.
Using the Q key, highlight a datum to delete and then press OK or !. It is not possible to
delete the current datum.

13.52 Changing datum distance units

The distance units for the current datum can be either metres or US survey feet, defined as
0.3048006096 metres. The US survey foot is larger than the International foot by a factor of 2
parts per million (ppm) or 2mm for every km. To change the datum distance units (for grid
coordinates, cartesian coordinates and heights);

Press UNITS from the CNFG menu.
Press OK or ! to keep the existing unit setting, or press the Q key to select the alternate
unit setting and then press OK or !.
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13.53 Changing the coordinate format for data entry and display

GEOD data can be entered, viewed and printed in the following formats;

1. Grid coordinates (Zone No, Easting, Northing, Ellipsoid Ht,) or
2. Ellipsoidal coordinates (Latitude, Longitude (deg,min,sec), Ellipsoidal height,) or
3. Ellipsoidal coordinates (Latitude, Longitude (decimal degrees), Ellipsoidal height, or
4. Cartesian coordinates (X,Y,Z )

Changing the coordinate format does not alter the data, and enables coordinate
transformations to be made on stored data points. Transformations between Grid and ellipsoidal
coordinates use Redfearn’s formulae.

To change the coordinate format, either;

Press C.FMT from the CNFG or DATA menus, or from anywhere in the GEOD module,

HP48GII/49G/49G+/50G HP48G+/48GX
Press %H

CUSTOM C.FMTC.FMTC.FMTC.FMT Press I C.FMTC.FMTC.FMTC.FMT

Press OK or ! to retain the esisting setting, or press the Q key to select another coordinate
format and then press OK or !.

13.54 Changing the current grid zone

If the current projection is set to UTM and the UTM Zone is not held fixed, the zone numbers
for the data will change depending upon the longitude.

To change the current zone setting for entry and display of data (i.e. for Zone to Zone
transformations), either;

Press CHZN from the CNFG menu, or from anywhere in the GEOD module,
HP48GII/49G/49G+/50G HP48G+/48GX
Press %H

CUSTOM CHZNCHZNCHZNCHZN Press I CHZNCHZNCHZNCHZN

If the current projection setting is UTM, the following information is displayed:

Current Zone setting (Automatic, or zone number)
Current longitude of the central meridian
(if the zone setting is automatic, the central meridian of zone 1 is displayed)

To type in the new zone, press TYPE.  Type in the zone number to be held fixed and press
!.
To automatically compute the zone press AUTO.

To compute a zone to be held fixed for a given longitude, press COMP. Type in a longitude and
press !. (Longitudes in the Western Hemisphere are entered as a negative). The Zone
number is displayed back in the CNFG menu.
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13.55 Display current ellipsoid and projection parameters

To display the current ellipsoid and projection parameters;
Press  -> SHOW from the CNFG menu.

The current datum ellipsoid parameters are displayed as follows;
a semi-major axis
1/f inverse flattening
e eccentricity
e2 second eccentricity

press any key to display the next parameters;

φφφφ FO Latitude of the coordinate false origin
N FO Northing of the coordinate false origin
λλλλ FO Longitude of the coordinate false origin (central meridian)
E FO Easting of the coordinate false origin
k0 Scale factor of the central meridian

13.56 Editing the applied block shift

The block shift is a correction applied to entered data to enable higher accuracy datum
transformations. The block shift is entered in metres or US survey feet (depending upon the
setting) and converted to a difference in latitude and longitude for any given data entry
(independent of the coordinate format). By default the block shift is zero. When the data are
viewed, printed or exported, the block shift is applied in reverse.

To view and edit the current block shift applied to data;

Press  -> from the CNFG menu. The current block shift is displayed. To edit the block shift,
press EDBS.

To edit the correction applied to entered coordinates (in longitude converted to distance units),
type in the value, and press !.
To edit the correction applied to entered coordinates (in latitude converted to distance units),
type in the value, and press !.

Press OK, or ! to accept the block shift.

13.57Viewing and editing the current datum transformation parameters

To view and edit the transformation parameters from the current datum to ITRF/WGS84;

Press -> ED7PR from the CNFG menu.

Press OK or ! to keep edit rotations in seconds and scale change in parts per million (ppm),
or press the Q key to edit rotations in radians and the scale change as whole scale factor
(some value close to 1) and then press OK or !.

Rotation conventions: Rotations are of the reference system axes, not of the position relative to
the axes (IERS Convetions). To convert between the two conventions, simply change the sign
of the rotations. The current parameters are displayed. Use the cursor keys to select values to
edit. Press OK or !to accept the edited transformation parameters.
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13.6  GEOD tutorial examples

The following example across a UTM zone boundary may be used to test the operation of the
program when configured for any datum using the WGS84 or GRS80 ellipsoid (e.g. GDA94).

Configuration
WGS84 UTM Southern Hemisphere Zone 55 (To fix Zone press CNFG CHZNCNFG CHZNCNFG CHZNCNFG CHZN)

Data entry (Latitude, Longitude, Height)

Pt 1 Zone 55 (Zone 54 Cartesian
Lat. -37°39’10.15611” E 228854.052 E 758173.798 X –4087103.458
Long. 143°55’35”.38393 N 5828259.038 N 5828674.340 Y 2977473.044
Ell. Ht. 749.855m Ell. Ht. 749.855m Ell. Ht. 749.855m) Z –3875464.753

Compute Point from Grid bearing and Ellipsoidal distance (SURV GBEDSURV GBEDSURV GBEDSURV GBED)

Grid Bearing (Zone 55): 125°17’41.86”
Elliposoidal Distance: 54972.271 m
Ht (2): 350.948

Computed Coordinates:
Pt 2 Zone 55 (Zone 54 Cartesian
Lat. -37°57’03.72020” E 273741.299 E 8000938.124 X –4096088.427
Long. 144°25’29”.52451 N 5796489.780 N 5794082.779 Y 2929823.084
Ell. Ht. 350.948m Ell. Ht. 350.948m Ell. Ht. 350.948m) Z –3901375.451

Compute Grid bearing and distance between Pts 1 and 2 (Zone 55) (COMP GPGDCOMP GPGDCOMP GPGDCOMP GPGD)

Grid Bearing 1 to 2 125°17’41.85”
Grid Bearing 2 to 1 305°17’01.69”
Ellipsoidal Distance 54972.271m
Plane Bearing 1 to 2 125°17’21.17”
Plane Bearing 2 to 1 305°17’21.17”
Grid(Plane) Distance 54992.279m

Point info (Point 1) in Zone 55 (COMP PINFCOMP PINFCOMP PINFCOMP PINF)
Grid Convergence –1°52’43.17”
Point Scale Factor 1.00050567
Combined Ht/Grid Factor 1.00038727

Line info (Point 1 to 2) in Zone 55 (COMP LINFOCOMP LINFOCOMP LINFOCOMP LINFO)
Arc to Chord (t-T) from 1 to 2  -0°00’20.68”
Arc to Chord (t-T) from 2 to 1 0°00’19.48”
Line Scale Factor 1.00036397
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14 ROAD module

The road module enables surveyors to enter a simple road alignment and to set out positions
by chainage and offset from the entered alignment.

To access the ROAD module from the PLUS main menu, press ROADROADROADROAD.

14.1 Entering a road alignment

A road centreline alignment consists of a series of interconnected straights, circular curves and
transitional spirals (PLUS computes clothoid spirals).  The alignment program isn’t a design
program and entered alignment segments are not checked for bad logic. Before entering the
alignment, the length and radius of each segment should be determined first (use the CORE
CIRC program, section 6.07).
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Figure 30. A typical road alignment

Warning! Entering a road alignment overwrites the existing alignment.

To enter a road alignment, press ALIGNALIGNALIGNALIGN from the ROAD menu.

At the Alignment start Chnge. prompt, type in the chainage of the start of the alignment and
press !.

At the Start Coords prompt;
Type in the first coordinate of the start of the alignment centreline and press Q
Type in the second coordinate of the alignment centreline and press !.

At the Start Brg?  prompt, type in the bearing of the first straight (or tangent) and press
!.

The first segment can be one of the following;
a straight (press STRTSTRTSTRTSTRT)
a circular curve (press CIRCCIRCCIRCCIRC)
a transitional spiral from a straight to a curve (press ST->CST->CST->CST->C)
a transitional spiral from a curve to a straight (press C->STC->STC->STC->ST)

If a straight is selected (STRT)
Straight Length?  Type in the length of the straight segment and press !.
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If a circular curve is selected (CIRC)
Arc Length? Type in the length of the circular arc and press !.
At the radius prompt, type in the radius of the arc press !.
If the curve bends to the left of the alignment, the radius should be entered as a negative, by
pressing Y after the radius entry.

If a transitional spiral is selected (ST->C or C->ST)
Spiral Length? Type in the length of the spiral and press !.
At the radius prompt, type in the radius of the arc connecting the spiral and press !.
If the spiral bends to the left of the alignment, the connecting arc radius should be entered as a
negative, by pressing Y after the radius entry.

For each segment, the following data are displayed.

Exit bearing
Exit chainage
Exit centreline coordinates

Select the next segment type, or press QUIT to exit the program without saving data, or press
SAVE to save the entered alignment data and exit.

14.11Example of a road alignment

(Refere to figure 30)
Start Chainage 599 Start Coords E 3000 N 5000   Start Bearing 49°30’

Segment 1 Straight Length 100
Exit Data Brg 49°30’ Chainage 699.000 E 3076.041 N 5064.945 (End of segment)

Segment 2  Spiral (Straight to Circle ) Length 180  End radius 800
Exit Data Brg 55°56’45” Chainage 879.000 E 3217.120 N 5176.569 (End of segment)

Segment 3 Circle  Arc Length 110 Start Radius 800
Exit Data Brg 63°49’26” Chainage 989.000 E 3312.197 N 5231.717 (End of segment)

Segment 4  Spiral (Circle to Straight ) Length 130  Start radius 800
Exit Data Brg 68°28’45” Chainage 1119.000 E 3431.764 N 5282.649 (End of segment)

Segment 5  Spiral (Straight to Circle) Length 120  Start radius -1100
Exit Data Brg 65°21’14” Chainage 1239.000 E 3542.564 N 5328.686 (End of segment)

Segment 6 Circle  Arc Length 135  Start Radius –1100
Exit Data Brg 58°19’20” Chainage 1374.000 E 3661.508 N 5392.361 (End of segment)

Segment 7  Spiral (Circle to Straight) Length 140  Start radius -1100
Exit Data Brg 54°40’34” Chainage 1514.000 E 3777.404 N 5470.853 (End of segment)

Segment 8  Straight Length 80
Exit Data Brg 50°40’34” Chainage 1594.000 E 3842.676 N 5517.109 (End of segment)
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14.2 Setting out a road alignment

To set out an entered road alignment, press SETOUSETOUSETOUSETOU from the ROAD menu.

At the prompt for Instrument station coordinates:
Type in the first coordinate of the instrument station and press Q,
Type in the second coordinate of the instrument station and press !.

For each point to setout along the alignment, at the setout prompt;

:Chnge: Type in the chainage of the point and press Q,
:Offst: Type in the offset (from the centreline) of the point  and press !. If the

offset is to the left of the centreline (in the direction of increasing chainage),
make the offset negative by pressing Y.

The coordinates of the point and the bearing and distance from the instrument station to the
point are displayed. Press any key to continue setout computations.

To exit the setout program, press !at a blank chainage and offset prompt.

14.21Example of road alignment set out

Using the example in 14.11 above;

Instrument Station coordinates:
E 3403.190 N 4769.076

Setout:
Chainage 700 Offset 10
Coords of point: E 3083.291 N 5057.986
Setout data Brg 312°05’10” Dist 431.050

Chainage 700 Offset -10
Coords of point: E 3070.311 N 5073.202
Setout data Brg 312°24’56” Dist 450.889

Chainage 1400 Offset 29.76
Coords of point: E 3699.453 N 5381.048
Setout data Brg 25°49’56” Dist 679.913
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15 CONFIGURATION & SERVICE INFORMATION

15.1 Changing main configuration

If after installation of the program the main configuration is to be changed, from the Quickclose
main menu press CNFGCNFGCNFGCNFG.

The first configuration display is described as follows:

DUNIT The primary units for entering distances in all modules
DFIX Number of decimal places distances and coordinates are displayed to
AFIX Number of decimal places angle/bearing seconds are displayed to
BUNIT Bearings are either azimuths (0-360°) or Quadrant bearings

15.011 To configure distance units.

Press DUNITDUNITDUNITDUNIT
Press OK or ! to accept the highlighted setting or press the Q key to select other settings
and then press OK or !.

The US Survey foot is defined as 0.3048006096 metres.
The International Link is defined as 0.201168 metres.

15.012 To configure decimal places displayed for distances and coordinates.

Press DFIXDFIXDFIXDFIX
Press OK or ! to accept the highlighted setting or press the Q key to select other settings
and then press OK or !.

15.013 To configure decimal places displayed for angle/bearing seconds.

Press AFIXAFIXAFIXAFIX
Press OK or ! to accept the highlighted setting or press the Q key to select other settings
and then press OK or !.

15.014 To configure bearing unit.

Press BUNITBUNITBUNITBUNIT
Press OK or ! to accept the highlighted setting or press the Q key to select the other
setting and then press OK or !.

If the azimuth type bearings setting is selected, bearings are described between 0°00’00” and
360° clockwise from North (or South with South Azimuth setting). Quadrant type bearings are
described as follows e.g. N30°45’30”E, S48°19’00”W

To display the second set of configuration settings press -> (or press ↑ to exit)
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The second configuration display is described as follows:

C.ORD The order of coordinate displays and prompts
MDIR The misclose direction
BDIR North or South azimuth
LFIX The number of decimal places, reduced levels and heights are displayed to
ALTD The alternate distance unit

15.015 To configure the coordinate display and prompt order.

Press C.ORDC.ORDC.ORDC.ORD
Press OK or ! to accept the highlighted setting or press the Q key to select the other
setting and then press OK or !.

15.016 To configure the azimuth direction

Press BDIRBDIRBDIRBDIR
Press OK or ! to accept the highlighted setting or press the Q key to select the other
setting and then press OK or !.

If the North setting is chosen, 0°00’00” is defined as North, otherwise it is defined as South.

15.017 To configure decimal places displayed for reduced levels.

Press LFIXLFIXLFIXLFIX
Press OK or ! to accept the highlighted setting or press the Q key to select other settings
and then press OK or !.

15.018 To configure alternate distance units.

Press ALTDALTDALTDALTD
Press OK or ! to accept the highlighted setting or press the Q key to select other settings
and then press OK or !.

The alternate distance setting sets up the distance entry menu bar to display a conversion key
from the alternate unit (usually some legacy unit) to the configured unit. For example, if Ft, In,
Frac is selected for alternate distance units and metres is selected for the main configuration, a
key is setup to convert from Ft,In,Fr, to metres during data entry.

To display the third (final) set of configuration settings press ->
The third configuration display is described as follows:

OVRW automatically overwrite points with same name (or prompt)
AREA primary area units
ALTA alternate area units
3D 3D COGO configuration
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15.019 To configure point overwrite or prompt

Press OVRWOVRWOVRWOVRW
Press OK or ! to accept the highlighted setting or press the Q key to select the other
setting and then press OK or !.
If the prompt settings is on, the user is warned if a point is to be overwritten by another point
with the same name. If the automatic point overwrite setting is on, the point number is
overwritten without a prompt.

15.020 To configure area units.

Press AREAAREAAREAAREA
Press OK or ! to accept the highlighted setting or press the Q key to select the other
setting and then press OK or !.

Areas are displayed in either Hectares and square metres, or International Acres, roods,
perches and square US survey feet.

1 Hectare is defined as 10,000 square metres, 2.47105383 International acres or
107638.673612 square US survey feet.

15.021 To configure alternate area units.

Press ALTAALTAALTAALTA
Press OK or ! to accept the highlighted setting or press the Q key to select other settings
and then press OK or !.

Alternate area units are in Hectares,  square metres, International Acres, roods, perches or
square US survey feet.

The alternate area unit sets up quick conversions to the primary area unit. For example, if the
primary area unit is Hectares and the alternate area unit is Acres, Roods and Perches, a hot key
is set up in the CONV menu to convert from Acres, roods and perches to Hectares.

15.022 To configure 3D COGO

Press 3D, (refer to section 5.81 for more details)
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15.2 Troubleshooting

15.21 If a program crashes, or to back out of a program

If the program produces an error message, press the & key (twice if necessary) to clear the
message.

To get back into the QUICKCLOSE program press
J RUN   or  PLUS

15.22 If “Insufficient Memory” message appears

If the calculator has limited memory, an “Insufficient memory” message will be displayed. This
is more likely on the HP48GII which only has 80kB of memory. Press the & key (twice if
necessary) to clear the message.

Remove any unwanted programs or data to free up more memory. To get back into the
QUICKCLOSE program press J RUN   or  PLUS (in the QCLOSE directory). Use the Job managers
in the CLOSE and COGO modules to delete any unwanted jobs. Pressing J RESET  may free up
a small amount of memory used in temporary registers.

15.23 To remove the “HLT” or “HALT” annunciator

The HLT or HALT annunciator appears at the top of the display, if a program has been stopped
unexpectedly. The program remains in memory until it is cleared, and consequently slows down
the operation of the calculator.

To remove the HLT or HALT either,

Press J RESET  (in the QCLOSE directory)
or press the [ALPHA] key and type KILL then !.

15.24 If QUICKCLOSE can’t be found !

The QUICKCLOSE program library and data files are resident in the QCLOSE directory of the
HOME (root) directory of the HP48/49/50. The top left of the display should show
{ HOME QCLOSE } or { …OME QCLOSE }

If the calculator is in another sub-directory (i.e. not in HOME QCLOSE),

HP48GII/49G/49G+/50G HP48G+/GX
press %(Holding it down) press ^ MHOME

and then J. and then J.

the press QCLOS  RUN   or  PLUS

If the QCLOS menu key can’t be found, press L (repeatedly if necessary) if there are more
than six objects in the directory.

Alternatively use the CUSTOM key to reaccess the program, 
HP48GII/49G/49G+/50G HP48G+/48GX
b. Press %H

CUSTOM  then |↑| Press I then  |↑|
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15.3 Service support

If problems or faults occur with the calculator contact the calculator supplier. For assistance
with installation of Quickclose, please contact the supplier of the software. For all other
problems, or for other correspondence, please contact the programmer Richard Stanaway by
email at  quickclose@quickclose.com.au

Refer to the QUICKCLOSE web-page for updates, news and other support information.

The Quickclose web-page is:
http://www.quickclose.com.au
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APPENDIX 1 QUICKCLOSE VERSION 3 MENU MAPS

CORE MAIN (1/2)
CLOSE COGO CONV CNFG ↑ →

CORE MAIN (2/2)
UTILS LEVEL ATRAV PLUS ←

CLOSE (1/2)
JOB.M RETN VW.ED MI.AR ↑ →

  JOB.M
NEW QUIK OPEN SAVEA DELE ↑

  VW.ED
GOTO V.ALL INS COORD ↑

  MI.AR
AREA AD.AR BOWD MISCL BW2F ↑

CLOSE (2/2)
PRINT ADJST TRAN EXPOR CNFG ←

  PRINT
B&D COORD ↑

  ADJST
BOWD BW2F AD.AR ↑

  TRAN
ROTAT SCALE ↑

  EXPOR
→TXT →COG ↑

  CNFG
DUNIT DFIX AFIX ALTD ↑

CLOSE (Custom Menu)
QUIK RETN VW.ED MI.AR CONV ↑

COGO (1/2)
JOB.M DATA SURV COMP ↑ →

   JOB.M
NEW OPEN SAVEA DELE ↑

  DATA
ADD.D DEL.D VW.ED ↑

  SURV (1/2)
TRAV RADIA L.OFS C.OFS ↑ →

  SURV (2/2)
IBB IDD IBD IDB RESEC ←

  COMP (1/2)
JOIN JTRAV B.COR D.COR ↑ →

  COMP (2/2)
AREA AD.AR L.OFS C.OFS ECCE ←
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COGO (2/2)
I/O ADJST TRAN 3D CNFG ←

   I/O
IMPOR PRINT →TXT →CL ↑

  ADJST
BOWD AD.AR ↑

  TRAN
ROTAT SCALE SHIFT HGHT DATA ↑

   3D
ADD.D RADIA JOIN VW.ED CNFG ↑

         CNFG
HIHTG FACE CRRF VTYP ↑

  CNFG
DUNIT DFIX AFIX LFIX OVRW ↑

COGO (Custom Menu)
ADD.D VW.ED RADI JOIN CONV ↑

            CONV (1/2)
→DD →DMS HMS+ HMS- ↑ →

            CONV (2/2) Metres configuration
L→M US→M FIF→M A→HA HA→A ←
 CONV (2/2) US Feet configuration
M→F L→F FIF→F A→HA HA→A ←
CONV (2/2) Links configuration
M→L US→L FIF→L A→HA HA→A ←

            CNFG (1/3)
D.UNIT DFIX AFIX BUNIT ↑ →
 CNFG (2/3)
C.ORD BDIR LFIX ALTD ↑ →
 CNFG (3/3)
OVRW AREA ALTA 3D ↑ →

UTILS (1/2)
SECN TRIGH RADI JOIN ↑ →
UTILS (2/2)
R→CR FAREA CIRC TRUN MLM ←

LEVEL
NEW VIEW ED CP ED IS ADJST ↑
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PLUS MAIN (1/2)
GEOD ROAD CORE ↑

GEOD
DATA SURV COMP I/O CNFG ↑

  DATA
ADD.D DEL.D VW.ED PRINT C.FMT ↑

  SURV
GBED GBHD DXYZ ↑

  COMP
GPGD PINF LINFO COMB ↑

  I/O
IMPOR PRINT →TXT ↑

  CNFG (1/2)
DAT.M UNITS C.FMT CHZN ↑ →

    DAT.M
CHDAT SHOW NEWD IMPOR DELED ↑

CNFG (2/2)
SHOW EDBS ED7PR ↑ →

GEOD (Custom Menu)
ADD.D VW.ED CHZN C.FMT CHDAT ↑

ROAD
ALIGN SETOU ↑
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APPENDIX 2 QUICKCLOSE VERSION 3 PROGRAM INDEX

CORE PROGRAM INDEX

CLOSE Module functions
NAME Function Menu Path from J|RUN|/|CORE| Page

AD.AR Adjusted Area of Current Close |CLOSE||MI.AR| |AD.AR| 42
ADJST Adjustment manu |CLOSE||→||ADJST| 41
AREA Compute Area of current Close |CLOSE||MI.AR| |AREA| 39
B&D Print Bearings & Distances |CLOSE||→| |PRINT| |B&D| 40
BOWD 1 fixed pt. Bowditch adjust current close |CLOSE||MI.AR| |BOWD| 41
BW2F 2 fixed pt. Bowditch adjust current close |CLOSE||MI.AR| |BW2F| 41
CNFG Configure CLOSE operation |CLOSE||CNFG| 134
→COG Export current close to COGO module |CLOSE||→| |EXPOR| |→COG| 43
CONV Conversion Menu CST* |CONV| 103
COORD Compute coordinates of current Close |CLOSE||VW.ED| |COORD| 38
COORD Print coordinates of current Close |CLOSE||→| |PRINT| |COORD| 40
DELE Delete a saved close |CLOSE||JOB.M| |DELE| 37
EXPOR Export Data menu |CLOSE||→| |EXPOR| 43
GOTO Go to a specific leg of current close |CLOSE||VW.ED| |GOTO| 38
INS Insert leg into current close |CLOSE||VW.ED| |INS| 38
JOB.M CLOSE Job management |CLOSE||JOB.M| 37
MI.AR Misclose, adjust and area menu |CLOSE||MI.AR| or CST* |MI.AR| 39
MISCL Compute misclose or missing data |CLOSE||MI.AR||MISCL| 39
NEW Start New Close (with full options) |CLOSE||JOB.M| |NEW| 32
OPEN Open saved close |CLOSE||JOB.M| |OPEN| 37
PRINT Print CLOSE data (menu) |CLOSE||→| |PRINT| 40
QUIK Start New Close

(no missing data/chords/conversions)
|CLOSE||JOB.M||QUIK|
or CST* |QUIK|

32

RETN Resume data entry in current close |CLOSE||RETN| or CST* |RETN| 37
ROTAT Apply rotation to current close |CLOSE||→| |TRAN| |ROTAT| 42
SAVEA Save current close to another job |CLOSE||JOB.M| |SAVEA| 37
SCALE Apply scale factor to current close |CLOSE||→| |TRAN| |SCALE| 42
TRAN Tranformation menu |CLOSE||→| |TRAN| 42
→TXT Export current close to text file |CLOSE||→| |EXPOR| |→TXT| 43
V.ALL View all data in current close |CLOSE||VW.ED| |V.ALL| 38
VW.ED Viewing and Editing Menu |CLOSE||VW.ED| or CST* |VW.ED| 38

* CST refers to the Custom Menu, which is accessed from the CLOSE and COGO modules
quickly by;

HP48GII/49G/49G+/50G HP48G+/48GX
pressing %H

CUSTOM pressing I
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COGO Module functions
NAME Function Menu Path from J|RUN|/|CORE| Page

3D 3D COGO menu |COGO||→||3D| 77
AD.AR Adjusted Area of COGO Polygon |COGO||→|||COMP||→||AD.AR|

or |COGO||→|||→||ADJST||AD.AR|
74

ADD.D Add 2D data to COGO job by keyboard |COGO||→|||DATA||ADD.D|
or CST* |ADD.D|

51

ADD.D Add 3D data to COGO job by keyboard |COGO||→||3D||ADD.D| 78
ADJST Adjustment menu |COGO||→||ADJST| 74
AREA Compute area of COGO Polygon |COGO||COMP||→||AREA| 65
B.COR View/edit correction applied to bearings |COGO||COMP||B.COR| 70
BOWD Bowditch adjust coordinates in COGO |COGO||→||ADJST||BOWD| 74
→CL Export COGO polygon to CLOSE module |COGO||→||I/O||→CL| 73
CNFG Configuration menu for COGO module |COGO||→||CNFG| 134
CNFG Configuration menu for 3D COGO |COGO||→||3D||CNFG| 77
C.OFS New point by chainage and offset |COGO||SURV||C.OFS| 57
C.OFS Compute chainage and offset to point |COGO||COMP||→||C.OFS| 67
COMP Computation menu |COGO||COMP| 63
CRRF Turn Curvature & Refraction ON/OFF |COGO||→||3D||CNFG||VTYP| 77
DATA Data management menu |COGO||DATA| 51
D.COR View/edit scale factor applied to distances |COGO||COMP||D.COR| 70
DEL.D Delete point number from COGO job |COGO||DATA| |DEL.D| 52
DELE Delete COGO job |COGO||JOB.M||DELE| 51
ECCE Compute Eccentric station / 2 Pt. resection |COGO||COMP||→||ECCE| 69
FACE Configure number of faces observed |COGO||→||3D||CNFG||FACE| 77
HGHT Height shift COGO data |COGO||→||TRAN||HGHT| 76
HIHTG Turn Ht. Inst and Ht. Tgt ON/OFF |COGO||→||3D||CNFG||HIHTG| 77
IBB Intersection of two bearings |COGO||SURV||→||IBB| 59
IBD Intersection of bearing and distance |COGO||SURV||→||IBD| 61
IDB Intersection of distance and bearing |COGO||SURV||→||IDB| 61
IDD Intersection of two distances |COGO||SURV||→||IDD| 60
IMPOR Import ASCII.txt file into current COGO |COGO||→||I/O||IMPOR| 71
I/O Input output menu for coordinate data |COGO||→||I/O| 71
JOB.M Job management menu |COGO||JOB.M| 50
JOIN Compute 2D joins between points |COGO||COMP||JOIN| 63
JOIN Compute 3D joins between points |COGO||→||3D||JOIN| 80
JTRAV Compute joins in traverse mode |COGO||COMP||JTRAV| 64
L.OFS New point by line distance and offset |COGO||SURV||L.OFS| 56
L.OFS Compute line distance and offset to point |COGO||SURV||→||C.OFS| 65
NEW Start new COGO job |COGO||JOB.M||NEW| 50
OPEN Open existing COGO job |COGO||JOB.M||OPEN| 51
PRINT Print coordinate data in current COGO job |COGO||→||I/O||PRINT| 72
RADIA Compute 2D radiations/sideshots |COGO||SURV||RADIA| 54
RADIA Compute 3D radiations/sideshots |COGO||→||3D||RADIA| 78
RESEC Compute a three point resection |COGO||SURV||→||RESEC| 62
ROTAT Apply rotation to COGO points/job |COGO||→||TRAN||ROTAT| 75
SAVEA Save current job to another job |COGO||JOB.M||SAVEA| 51
SCALE Apply scale factor to COGO points/job |COGO||→||TRAN||SCALE| 75
SHIFT Apply a shift (translation) to COGO pts/ |COGO||→||TRAN||SHIFT| 76
SURV Survey menu to create new points |COGO| 53
TRAN Transformation menu |COGO||→||TRAN| 75
TRAV Compute a coordinate traverse |COGO||SURV||TRAV| 53
→TXT Export current COGO job to text file |COGO||→||I/O||→CL| 72
V.TYP Configure zenith/vertical angle format |COGO||→||3D||CNFG||V.TYP| 78
VW.ED View and edit data in current COGO job |COGO||DATA||VW.ED|

or CST* |VW.ED|
52
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CONV Menu
NAME Function Menu from J|RUN|/|CORE|or CST* |CONV| Page
A→HA Acres, Roods, Perches to Hectares |CONV||→||A→HA| 104
→DD Degrees, Minutes, Seconds to decimal |CONV||→DD| 103
→DMS decimal to Degrees, Minutes, Seconds |CONV||→DMS| 103
HA→A Hectares to Acres, Roods, Perches |CONV||→||HA→A| 104
FIF→F Feet, Inches, Fraction to US Survey feet |CONV||→||FIF→F| (US feet conf.) 104
FIF→L Feet, Inches, Fraction to Links |CONV||→||FIF→L| (links config.) 104
FIF→M Feet, Inches, Fraction to metres |CONV||→||FIF→M| (metres config) 104
HMS+ add two angles in Degrees, min, sec |CONV||HMS+| 103
HMS- subtract two angles in Deg, min & sec |CONV||HMS-| 103
L→F links to US survey feet |CONV||→||L→F| (US feet conf.) 104
L→M links to metres |CONV||→||L→M| (metres config.) 104
M→F metres to US survey feet |CONV||→||M→F| (US feet conf.) 104
M→L links to US survey feet |CONV||→||M→L| (links config.) 104
US→L US survey feet to Links |CONV||→||US→L| (links config.) 104
US→M US survey feet to metres |CONV||→||US→M| (metres config.) 104

* CST refers to the Custom Menu, which is accessed from the CLOSE and COGO modules
quickly by; HP48GII/49G/49G+/50G HP48G+/48GX

pressing %H
CUSTOM pressing I

QUICKCLOSE Configuration menu
NAME Function Menu Path from J|RUN|/|CORE| Page
3D 3D COGO menu |CNFG||→||→||3D|

or |COGO||→||3D||CNFG|
77

AFIX Fix seconds decimal places for angles |CNFG||AFIX|
or |CLOSE||→||CNFG||AFIX|
or |COGO||→||CNFG||AFIX|

134

ALTA Configure alternate area units |CNFG||→||→||ALTA| 136
ALTD Configure alternate distance units |CNFG||→||ALTD|

or |CLOSE||→||CNFG||ALTD|
135

AREA Configure area units |CNFG||→||→||AREA| 136
BDIR Configure North or South azimuth |CNFG||→||BDIR| 135
BUNIT Configure bearing (azimuth or quadrant) |CNFG||BUNIT| 134
C.ORD Coordinate display order |CNFG||→||C.ORD| 135
DFIX Fix decimal places for distances / coords |CNFG||DFIX|

or |CLOSE||→||CNFG||DFIX|
or |COGO||→||CNFG||DFIX|

135

DUNIT Configure distance units |CNFG||DUNIT|
or |CLOSE||→||CNFG||DUNIT|
or |COGO||→||CNFG||DUNIT|

134

LFIX Fix decimal places for levels |CNFG||→||LFIX|
or |COGO||→||CNFG||LFIX|

135

OVRW overwrite data prompt ON/OFF |CNFG||→||→||OVRW|
or |COGO||→||CNFG||OVRW|

136
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UTILS programs
NAME Function Menu Path from |RUN|/|CORE| Page

CIRC Compute curve elements |→||UTILS||→||CIRC| 96
FAREA Compute polygon from fixed area |→||UTILS||→||FAREA| 95
JOIN Compute 2D joins/inverses |→||UTILS||JOIN|or CST* |JOIN| 93
MLM Compute missing line measurement |→||UTILS||→||MLM| 98
R→CR Reduce bearing and distance to line/ofs. |→||UTILS||→||R→CR| 94
RADI Compute 2D radiations/sideshots |→||UTILS||RADI| or CST* |RADI| 92
SECN Compute road intersection secant |→||UTILS||SECN| 90
TRIGH Reduce trigonometric height observation |→||UTILS||TRIGH| 91
TRUN Truncate a corner using chords |→||UTILS||→||TRUN| 97

LEVEL Module programs
NAME Function Menu Path from |RUN|/|CORE| Page

ADJST Adjust levelling Data |→||LEVEL||ADJST| 100
ED CP Edit Change points (Back/Foresights) |→||LEVEL||ED CP| 99
ED IS Edit Intermediate sights |→||LEVEL||ED IS| 100
NEW Enter new level run |→||LEVEL||NEW| 99
VIEW View entered level run |→||LEVEL||VIEW| 99

ATRAV program
NAME Function Menu Path from J|RUN|/|CORE| Page

ATRAV Angle traverse |→||ATRAV| 101
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PLUS PROGRAM INDEX

GEOD Module programs (PLUS program)
NAME Function Menu Path from |PLUS| Page

ADD.D Add geodetic data via keyboard |GEOD||DATA||ADD.D|
or CST* |ADD.D|

116

C.FMT Coordinate format for data view/entry |GEOD||CNFG||C.FMT|
or |GEOD||DATA||C.FMT|
or CST* |C.FMT|

128

CHDAT Change geodetic datum |GEOD||CNFG||DAT.M||CHDAT|
or CST* |CHDAT|

124

CHZN Change grid zone |GEOD||CNFG||CHZN|
or CST* |CHZN|

128

CNFG Configuration of GEOD module |GEOD||CNFG| 124
COMB Compute combined sea-level Grid Sc. Fact. |GEOD||COMP||COMB| 121
COMP Computation menu |GEOD||COMP| 119
DATA Data management menu |GEOD||DATA| 116
DAT.M Datum manager |GEOD||CNFG||DAT.M| 124
DEL.D Delete point data |GEOD||DATA||DEL.D| 117
DELED Delete geodetic datum |GEOD||CNFG||DAT.M||DELED| 127
DXYZ Compute point by Delta XYZ (Cartesian) |GEOD||SURV||DXYZ| 119
ED7PR Edit transformation parameters |GEOD||CNFG||→||ED7PR| 129
EDBS Edit Block-shift applied to data |GEOD||CNFG||→||EDBS| 129
GBED Compute point by Grid brg. and ell. dist. |GEOD||SURV||GBED| 118
GBHD Compute point by Grid brg. and ground dis. |GEOD||SURV||GBHD| 118
GPGD Grid bearing & dist. from coords |GEOD||COMP||GPGD| 119
IMPOR Import coordinate text file into GEOD |GEOD||I/O||IMPOR| 121
IMPOR Import geodetic datum file into GEOD |GEOD||CNFG||DAT.M||IMPOR| 127
I/O Import/Output menu |GEOD||I/O| 121
LINFO Compute Line Scale Factor & t-T correction |GEOD||COMP||LINFO| 120
NEWD Enter new geodetic datum via keyboard |GEOD||CNFG||DAT.M||NEWD| 125
PINF Compute scale factor and convergence |GEOD||COMP||PINF| 120
PRINT Print geodetic data |GEOD||DATA||PRINT| 122
SHOW Display datum and projection parameters |GEOD||CNFG||DAT.M||SHOW| 129
SURV Survey new points menu |GEOD||SURV| 118
→TXT Export GEOD data to text file |GEOD||I/O||→TXT| 123
UNITS Configure datum distance units |GEOD||CNFG||UNITS| 127
VW.ED View and edit GEOD data |GEOD||GEOD||DATA||VW.ED|

or CST* |VW.ED|
117

ROAD Module programs (PLUS program)
NAME Function Menu Path from |PLUS| Page
ALIGN Enter a new road alignment |ROAD||ALIGN| 131
SETOU Setout points on a road alignment |ROAD||SETOU| 133
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