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Introduction
Cogo4Android is a coordinate geometry (cogo) program written for Adroid devices like smart phones and tablets running the Android OS 1.6 and above.  It was written using Basic4Android development software by Anywhere Software and contains similar commands and features of the Visual Basic programming language. Cogo4Android is patterned after QuickCogo , the author’s desktop version, together with similar handheld versions. This program includes many of the same essential cogo solutions contained in QuickCogo, making it a useful tool for surveyors and civil engineers on the go. The application contains 30 separate cogo routines accessible through a menu of buttons. Most of  the routines interact with a file, or database, containing points, coordinates and descriptors. Elevations are also included with some routines. Currently there are 3 versions: phones, 7” tablets and 10” tablets.
Installation 

Installation is very simple. The APK file will be sent via email as part of a zip file that also contains this manual in doc and pdf formats. You may then transfer the apk file to an sdcard in your device, locate it on the card and tap it to install.  Or, copy it directly to the device’s root directory and select it from there. This file may also be available in the future on one of the commercial market places like Google, Amazon or Appslib.  If this is an update, you will be asked to confirm the replacement of the previous installation. You should answer OK. 
Tap the icon on the device’s main screen and the program will open. Most of the cogo routines require a database (file) for its operation. However, there are several that do not and can be run without a file. Brief instructions are on the home screen, together with preferences for using bearing or azimuth, number of decimals and a distance multiplier value.  All files created are text files with a ‘txt’ extension that is automatically added. Many of the routines allow a separate file to be made for the routine in which you are working which can later be transferred to your computer and viewed with Notepad ++  (original Notepad should not be used) or Wordpad.  From there you may do other manipulations with various external applications. 
Each time you start the program and want to work with coordinates, there is a blank field for entering or re-entering a file name. I suggest you use simple names to define the file. If you do not remember the names or prefer not to re-type them, you may use the Find File option and select it from there. All files created are stored internally on your device. If you are returned to the Home screen after tapping the Menu button from another routine, you do not have to re-enter the file.  Just tap the Menu button again and select another item, unless you are changing one of the preferences. You then must tap OK to activate it.
You can use routines not requiring coordinates like Grades or Vertical Curve or even Map Check by simply tapping the Menu button and selecting one of them. When you use a routine that does  need coordinates, you will have to enter an existing file or create a new one. If it is existing, it will already have coordinates so tap the menu button and choose a routine. If you create a new file requiring coordinates, you must enter at least 1 point with its data using the Input routine.

 It is also recommended that, before leaving the Home screen, you tap OK to activate the 3 preferences displayed in small boxes near the lower left of the Home screen.. If you forget, you can always return and do it. This feature will be explained later. 
GETTING STARTED

A file named Sample containing 10 points has been included in the program’s internal memory. To open it, simply tap the Find File button and select it from the dialog that opens. The name will be transferred to the name field.  Canceling at this point may produce an error message with the option to continue or not. Choose continue. You may also manually enter the name or another of your choosing in that field, using the device keypad. Then tap OK. That creates or re-creates the file internally. Then tap the Menu button and it will take you to the screen containing many buttons with names of cogo routines. Tap the one you want and go to the screen where the work is done.  Each routine also has a Menu button for returning you to the menu screen but it may take you to the Home screen first where you will have to again press the menu button. All data generated within a routine remains on the screen even when another routine is active unless it is Reset or you close the program.  If you have started a new file, select Input and enter one or more points from which others can be generated. Tap Save after each point and its data is entered into the file.  Say you entered point 1 with North and East coordinates of 1000 1000 with an optional descriptor of Point1.  If a descriptor is left blank, it will default to None. Tap Save and it will be put in the file. Tap the Menu button and return to the Menu screen.  You can check if that point is in the file by selecting List then tapping OK.   The point will show in the display. The list routine will either list all of the points if the range box is left blank or only those points you want to see when you separate the first and last points with a comma.  Now that a point is in the file, you can generate more through one of the other routines like brg-dist, radial, ang-dist, etc. The Home screen also contains entry boxes to select bearing or azimuth mode (B or A), number of decimals for output and a distance multiplier. Each of these will be covered later.  
 DEVICE KEYPAD
This instruction manual is not intended to teach you how to use your device but a couple of items may be useful.  Whenever you touch an entry box, the application was designed to have the keypad use input especially for that entry. For example, if numbers only are the entry requirement, you will not be able to enter anything except numbers. Where a comma may be necessary as part of the entry, that box is allowed to accept almost anything, including numbers, decimals and other punctuation. The comma and the decimal are the only 2 punctuation characters contained in the application. Some of the screens contain many entry boxes and the device keypad may obscure some of them. In that case, click the Back button on your device. I used a tablet for my testing but phones should also have that feature.
Data Entry 

The manner of entering bearings, azimuths and angles is as follows:

No decimals in bearings or angles. In bearing-distance traverse and Mapcheck, a bearing of N47°30'E is entered as 14730 or 1473000, where 1 is the quadrant. The program adds additional zeros to make 7 digits. Other quadrants are 2 for SE bearings, 3 for SW bearings and 4 for NW bearings. Quadrants are not used when entering azimuths. If a bearing or azimuth is only a single digit number, that number may not be entered alone. 105 is the same as N5°E whereas 025 is the same as an azimuth of 25°.  NOTE: Angles for Angle-Dist Traverse and Radial may be entered with 2, 4, 6 or 7 digits. For example: an angle of 5° would have to be entered as 05 and an angle of 123°14’45” would be entered as 1231445. When in doubt, enter angles as 7 digits. Azimuths are always entered with 3, 5 or 7 digits. An azimuth of 5° would be entered as 005, 47°30’ as 04730, and 165° as 165. You must check the azimuth box on the Home screen to activate it for all of the routines used in that session.
The “Reset” button will clear data entry lines. Occasionally you will want to add to the display so it is not cleared with ‘Reset’. It has its own ‘clear’ button.
The OK button will execute the data entered and display it on the screen.

When a line of point numbers or a range of points are to be entered in a text box (as in the area routine) or other entry boxes they MUST be separated with a comma.  

Cogo Routines 

A diagram used for testing is included at the end of this manual.  It is a 6 sided figure plus a reverse curve and has the following courses, beginning at the most westerly corner designated as point 1.  You may jump ahead to “Brg-Dist Routine” and run this bearing-distance traverse to generate a few points in the file.

1 to 2...N47°30'E 41.00

2 to 3....N75°00'E 42.00

3 to 4....S15°00'E 40.00 to the radius point of a curve

4 to 5....N29°00'E 40.00 to the PT of that curve and point of reverse curve

5 to 6....N29°00'E 54.00 to the radius point of the reverse curve

6 to 7....SOUTH or S00°00'E 54.00 to the PT of the reverse curve.

7 to 8....EAST or N90°00'E 15.00

8 to 9....SOUTH or S00°00'E 70.00

9 to 10....S74°30'30"W 63.50 

10 to 1....N53°51'28"W 99.72 to the point of beginning.

Note: The evaluation version will not permit decimals.  Use whole numbers only.

If the diagram did not print properly, I suggest you reproduce it by using the above data to make your own sketch.
Explanations for the various routines are done in an approximate alphabetical order.

ANGLES BETWEEN LINES
This routine calculates the interior, exterior and deflection angles for bearings of intersecting lines. The bearings may be entered with the normal data entry rules, including with point numbers. However, they MUST be entered as though they were going away from their point of intersection. When using point numbers, enter the angle point as the middle number. The results are displayed.

ANGLE-DISTANCE TRAVERSE  

After tapping the “Ang-Dist” button, a screen will appear with several entry spaces. There are also “Ok”, “Menu” and “Reset” buttons.  The meanings are as follows:

Occ and Sight are where you enter the point numbers for the point at which the instrument is set and the one you are sighting. As you move around the traverse, these points will automatically change with each setup.
Cls pt. is the point upon which you will close when running a closed traverse and alerts the program that the traverse is a closed one. Note: Only enter a point here if it is a closed traverse. 
Angle and Distance represent the angle and distance. The angle is right from backsight to foresight (the next point on the traverse) and distance is the distance to the next traverse point.

Desc is the descriptor of the next point.  If nothing is entered, it is “None”

Next is the next point number on the traverse.  It is automatically incremented by one after each course.

If Azimuths are being used, the results will be displayed as azimuths rather than bearings.

If a vertical angle is entered, a slope distance is assumed. It will be adjusted during the calculation and displayed as such.

The Reset button clears all entries and resets all calculations to 0 prior to a new traverse.  The display box is cleared by highlighting the entries and deleting.       

The OK button is tapped after entries are made. Results are displayed in the display box.

Tap the “Menu” button to return to the main menu.

If you are running a “closed” traverse, enter the point to be closed upon in the “Clos Pt” box. This alerts the routine that it is a ‘closed’ traverse. Enter the points occupied and sighted, the angle and distance, descriptor if applicable and the next point on the traverse. Tap OK and the results will be shown in the display box including the new bearing, distance and coordinates of the new point. You will note that the point occupied is now the former “Next” point and the one sighted is the former “Occupied” point. The “Next” point will have been incremented by one. After entering the last point on the traverse, enter the word “done” for the angle entry.  When you tap OK, the raw closure information will be displayed .  There is no closure routine so if the raw closure is not within the limits of good surveying practice, review the field data you entered. You may have to return to the field for checking.  
AREA

This is a simple method for calculating the area of a closed figure, with or without curves.  The screen has a long box for entering point numbers, a display for area in square feet and acres or square meters and hectares when the metric checkbox is selected.  There are also “Menu”, “OK” and “Reset” buttons.  The points must exist in the file.

How it works: Enter the point numbers separated with a comma. The first and last point numbers must be the same or you don’t have a closed figure. Add a 0 (zero) after the last entry. Tap OK and the calculations will be made and the area displayed.

If curves are part of the boundary, you must proceed clockwise and include point numbers for the pc, radius point and the pt (in that order) as a temporary part of the boundary,  This routine allows up to 3 curves to be included as part of the boundary. After entering all of the point numbers, including the pc, radius point and pt, as previously described, enter the information for the curves as they appear going around the boundary clockwise, beginning with curve1. For example, if the pc was point 3, the radius point 4, the pt point 5 and the curve was to the right, you would enter “3,4,5,r” in the curve1 box. If the curve was left, enter an “l” (that is the letter and not the number one). Do the same for other curves if applicable. Tap OK and the calculations will be made.

You may make changes in the point number rotation without reentering the points for additional areas or trial and error calculations. If there are more than 3 curves in the figure, you will have to calculate the area of the segment independently using the curve inverse routine.
AZIMUTHS

The Home screen contains an entry box to either select bearings or azimuths. Bearings are the default and you will see the letter B in the box. If you prefer to work with azimuths, change it to the letter A.  Then each routine that accepts bearings should also accept azimuths. You may enter either case of letter. Then tap the OK button to activate it, along with the other preferences. There are times when you are returned to the Home screen unexpectedly after selecting a routine. If so, and you have previously entered A in the box, tap OK again to be sure it is activated. Azimuths are entered as follows:

3 digits for degrees, 2 digits for minutes and 2 digits for seconds when entering a 7 digit azimuth. You may also enter them as are bearings. E.g. an azimuth of 42° is entered as 042. The program will take care of adding the additional zeros. An azimuth of 42°30’ may be entered as 04230. Inverses between points only displays in bearings. You will have to make the conversion yourself.

 BEARING-DISTANCE TRAVERSE AND  INVERSE 
Bearing-Distance...Enter the points from which and to which the traverse is going, then the bearing or azimuth (if azimuth selected), then the distance and optional descriptor. Tap OK and the coordinate results of the calculation are displayed.  The From and To points are automatically incremented after each course. The point protection feature (explained later) will warn if a point you selected has already been used.

Inverse...To find the bearing between 2 known points, simply enter them in the “From” line separated with a comma.  You should reset the screen prior to doing this or the point protect feature may be triggered if there is an entry in the ‘To’ box. The results will be shown on the same display screen as the bearing-distance traverse. Inverse display in azimuth mode is not available. It only displays in ‘bearings”. 

CUL-DE-SAC

This routine calculates the necessary points for the centerline and street line PC's and curve centers of a symmetrical cul-de-sac. The information requested is depicted in the data entry boxes.  All of the boxes must contain data before execution.  Enter the bearing of the road as you would any other bearing but go in the direction AWAY from the center of the cul-de-sac toward the transition curves. There is not a provision for eliminating transition curves.  There will be 7 new points created as follows: Assume you are at the center of the cul-de-sac looking in the direction already noted.  

Assume point 30 is a point on the centerline opposite the PC's of the transition curves. Assume a street width of 50 feet, a culdesac radius of 50 feet and transition curves radii of 15 feet.
Point 31 is the point 25 feet (half width of road) perpendicular to the right of point 30.

Point 32 is the center of the 15 foot radius transition curve on the right.

Point 33 is the point of reverse curve of the 15 and 50 foot curves on the right.

Point 34 is the point of reverse curve on the left.

Point 35 is the center of the transition curve on the left.

Point 36 is the point 25 feet perpendicular to the left of point 30.

These points are not displayed but are now stored in the file with a descriptor defining the point.
CURVE CALCULATIONS
Enter any 2 known values of a curve and the others will be calculated and displayed.

CURVE INVERSE

This routine computes the curve data between 2 points on an existing curve. You MUST enter the points, each separated with a comma, so that the curve is CLOCKWISE …i.e the pc, pt and radius point. The radius point of the curve is the last point entered. The curve data is then displayed.  You may have to reverse the curve to make it clockwise. Area is also calculated.
CURVES FOR ROAD ALIGNMENT   (Refer to the figure on the next page)
This routine computes the right of way curves for a road or street, given the P.I., the bearings ahead and back and either the semi-tangent or centerline radius.  It may be used during subdivision calculations when the P.I. of a proposed street has been established and you want to put curves on both sides.  Referring to the figure, assume that point 10 is the P.I. from another routine and points 6 and 18 are points on the lines forming the intersection.  You want to compute the coordinates and curve information for the right of way curves.  The ahead and back bearings are input as are other bearings, except not by point numbers. Either the tangent or the radius can be entered, not both.  When you make an entry in one of them, the other is disabled.  If you make an entry in the wrong box, unfortunately you will have to start the routine again unless your cursor remains in the entry box and restores the original text.  Curve data is displayed for the centerline and for both sides of the right of way.  The points calculated are now in the file and assigned as shown in the points box. If you put a mark in the checkbox, the information shown in the display boxes will be available as a separate file. See the figure on the next page.
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3 POINTS ON A CURVE 

This routine calculates the radius point and the radius of a curve when 3 points along the arc of the curve are known. Enter the 3 points in a clockwise direction, each separated with a comma.  Assign a point number for the radius point and tap OK. The radius will be calculated as well as the coordinates for the radius point and stored in the database. Other curve information may be calculated by inversing between the radius point and a point on the curve or curve inversing between the points.

DATABASES (FILES)

A database or a file is a collection of data arranged according to fields of information. In Cogo4Android, the fields are “point”, “North coordinate”, “East coordinate” and “descriptor”, each separated with a comma (comma-delimited). Databases can be displayed in various formats depending upon the cogo routine manipulating it. However, the raw data is comma-delimited. Points and their data are stored sequentially in the database each time a new one is created. This means that if a non-consecutive point is stored, it will appear at the end of the file. However, the points are sorted consecutively when listed. New databases must have initial information (at least 1 point) input through the “Input” routine prior to using the other cogo routines that use points and coordinates. Here is a portion of a file as it appears on an emulator.
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These points happen to be in consecutive order but they would not have to be.  Cogo routines in the program search by point number, regardless in which order they are, and then make the calculation.

DECIMAL PLACES  

The Home screen contains an entry box for entering the number of decimal places for displaying lengths, distances and coordinates. You may enter any number between 0 and 5, both included.  The default is 3.  You may change the default for your session by entering another number in the box. Or you may revise it for selected routines during the session. 
DELETE POINTS 

This routine allows you to delete selected points within the file. List the points separated with a comma. If only 1 point is to be deleted enter it twice…e.g. 12,12.  If you want to delete all the points in the file, you will need to know the lowest and highest point numbers. Otherwise, simply delete the entire file and start a new one with the same name.  You may also delete entire file(s) from the same screen.
DISTANCE MULTIPLIER  

This is a multiplier that multiplies every distance used by the value of the multiplier when calculating new coordinates. This value has a default of 1. It can be found on the home screen. It is primarily used with the Brg-Dist, Angle-Distance, Radial and Map Check routines. It can be used to convert various length formats like chains, rods, etc. or between grid and ground distances when using state plane coordinates. In order to activate the multiplier, the OK button must be tapped on the Home screen.
EDIT
Enter the point to be edited and tap Get Data.  The data for that point will be shown in 
the other entry fields. Make your changes and tap Save.

ELEVATIONS

Elevations are used in the routines for ‘Grades’ and ‘Vertical Curves’.  They are not stored in the database but can be preserved by naming a file at the bottom of the screen prior to tapping OK. 
EXIT PROGRAM

You may exit the program by tapping Menu from any routine and then the Exit button from the Home screen. Entered data will remain in the routines until you exit the program or erase the data. You also can go Home on your device.
EVALUATION VERSION

Evaluators are limited to using only whole numbers (no decimals) for entries used in calculations. The virtual keypad on your device will not allow decimals in those entry boxes designed for lengths, distances and coordinates.  Some devices also have external keypads independent of the virtual one. In these cases, a message will warn that decimals cannot be used and allow for an alternate entry. This is the only limitation in the evaluation version other than the Plotting routine not being available. Regardless, evaluators should have no problem understanding how the program works and how it might be useful for them.
FILES
As discussed previously, the first screen has controls for opening files.  If you create a new file, enter only the name without an extension  (a “txt” extension will be added”) and it will be stored in the internal memory of the device. You may also find a file by tapping the Find File button on the Home screen. It will bring up a file dialog with text files in whichever directory you are searching. Tap the SD checkbox to search the SD card.

Many of the routines also have an entry area for another file name usually at the bottom of the screen. When a name is entered, it automatically triggers writing the generated data to a separate file for preserving data input and results of calculations. This file may later be viewed or transferred to your computer for printing or other manipulations. These files are stored internally on your device. When you connect via usb you will see them and be able to copy them to your computer. Obviously, the file name must be entered prior to tapping OK.
GRADES 

This routine calculates the elevations at various stations given the beginning station, its elevation, a slope, an interval between stations, the next station and last station on the slope. Once the slope is determined, random stations may be entered that might not fall within the interval.  Stations are entered without the “+” sign. For example 3+00 is entered as 300. The slope is entered as a %. If the slope is 5.5%, it is entered as 5.5.  You can manipulate the direction of slope and stationing by changing the signs of the slope and interval. Experiment to see how this works.  The elevations are displayed on the screen and available in a file if the checkbox is selected. They are not stored in the database.
IMPORT/EXPORT  

You may import a compatible comma-delimited file into the program by placing it on your sd card. When you enter the name of the file (without the ‘txt’ extension) in the box on the Home screen, the program first looks to see if it is on the sd card and, if so, tells you. It then copies it to the internal storage area where it will remain for writing to and saving data. The file will then be deleted from the sd card so you should make another copy if you want to keep the data originally on it .  Other data will be added during the course of your calculations. At the end of your session or any time you want to copy the revised file, return to the Home screen and tap the “Copy to SDcard” button. That is also the way you ‘Export’ a file. If it is a file other than the one with which you have been working, simply enter the name of the file for export into the file name box (do not add “.txt”) and click the aforementioned button but DO NOT click the OK button first. 
INPUT

This routine permits you to enter points and their data independently of calculation results. Simply enter a point number and its supporting data. If there is no descriptor, leave it blank and it will default to “None”.  Tap “Save” to store it in the database. The cursor returns for another entry. Tap Menu when finished. 

INTERSECTIONS
These routines will calculate the point of intersection for 2 lines with known directions, a line intersecting with a curve and 2 lines with known distances (intersection of 2 curves). Enter only the data you know. 

Bearing-bearing intersection... Calculate the unknown distances for the intersection of 2 lines with known bearings. Enter the beginning point, the first bearing, the second bearing, the intersection point, the last point and tap OK. The intersection point will be stored in the file. 

Bearing-distance intersection...Same as intersection of a line with a curve, where the radius of the curve is the known distance. Enter the  beginning point, a 0 (zero) for the 2nd bearing, the intersection point and the last point. On the next line enter the radius and whether the intersection will be the closest point on the curve (near=1) or the farthest (far=2). The intersection point is calculated and stored in the file. You may find curve information using the curve inverse routine. Bearing to the radius point is found by inverse.

Distance-distance intersection...Same as the intersection of 2 curves with known radii. Enter the beginning, intersection and last points. Then enter the 1st and 2nd distances. If you have entered the points in a clockwise direction, enter ‘cw=1, or in a counter-clockwise direction enter ccw =2)  Just enter the numbers, no letters. The intersection point is calculated and stored. 
WARNING: Always reset between calculations.

INSTRUCTION MANUAL
This manual may be read in text format by tapping the Manual button on the Home Screen. The diagrams are not included.
LAYOUT

This routine calculates various points along a known line from a known point.  You must also have a point to sight from the known point.  The figure on the next page shows how this routine works.  Enter the point occupied and the point sighted.  Then enter the points for the known line with a start and end.  The distance that is entered as the last entry is the length from the start point toward the end point.  The display shows the angle right and the distance that would have to be measured to get the unknown point.. As you enter each distance, a new set of angles and distances will appear.  The distance you enter is shown to the left of the results of the calculation. Optionally you may assign a point and descriptor to the point on the line.
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LINE-LINE INTERSECTION

This routine is similar to the bearing-bearing intersection solution in the Intersection routines.  The exception is that you may enter any 2 lines (that will intersect somewhere) by point numbers and the routine will solve for the coordinate at that intersection. You also provide a point number and descriptor for the intersection and everything is stored in the database.

LIST

This routine lists the points and their coordinatess in your file. You may list a range of points separated with a comma or the entire file. Leave the ‘range’ box blank to list all points. Use the same point number twice to list only 1 point (12,12). You may also look at the raw (unparsed) file in a comma-delimited format.
MAP CHECK

This is a very useful routine to check a parcel or figure without the use of coordinates or point numbers. Simply enter each course, including curves, and calculate the closure and area. 

Here is an example, again using the diagram to which I have referred previously. 

• Enter 14730 as the bearing, 41 as the distance and tap OK.  Results are displayed.

• Enter 175 as the bearing, 42 as the distance and tap OK. Same as before.

• You are now at the pc of a curve. Tap the ‘Curve’ button . As message will appear stating to now enter the bearing to the radius point. Enter 215 for the bearing and 40 for the radius and 0440000 for the delta (7 digits only). (These are values which must be known.) Tap OK.and  the results are displayed. The curve information is shown together with the other courses.  Since the figure contains curves, you must go in a clockwise direction.
• You are now at the point of reverse curve so tap the “Curve” button again and proceed as before except now the bearing to the radius point is 129, radius is 54 and the delta is -0290000 (delta must be entered as a 7 digit number) Since the curve is left, a minus sign is entered prior to the angle. Tap OK. Same as before.

• Enter 190 for the bearing, 15 for the distance. Tap OK.

• Enter 200 for the bearing, 70 for the distance. Tap OK

• Enter 3743030 for the bearing, 63.5 for the distance. Tap OK. (evaluators must enter whole numbers only)

• Enter 4535128 for the bearing and 99.72 for the distance. Tap OK.

• You are back to where you began. To get the closure information tap “Close” button. The closure information will be displayed in a separate box, including the area of the figure.
WARNING: It is always a good idea to ‘Reset’ between calculations in case residual results are present. Evaluators will not be able to enter decimals for distances.
MENUS

The “Menu” screen is the one from which the routines are selected.  As new routines are added another menu may be designed or the buttons made smaller to increase the available space.
MULTIPLE INVERSE

This routine calculates and displays the inverses between multiple points. The points must be in consecutive order from low to high. Enter the first and last points separated with a comma and their inverses will be displayed. 

NEW FILE (HOME)
This permits you to open a new or an existing file without leaving the program. It is selected by tapping the Menu-Home buttons to return to the Home screen where a new or another file may be found or entered. The azimuth, distance multiplier and decimal options are also found here. If a new file is opened, data from the previous routine may still be displayed. Simply Reset to remove.
PARALLEL OFFSETS  
This routine calculates the intersection of points along lines parallel with and known distances from a reference line defined by a series of P.I.’s  which must already exist in the file. Enter the point numbers for the p.i.s in a clockwise manner separated with a comma.  The first point must be a point on the back tangent and the last point be one on the next forward tangent. Enter a 0 (zero) after the last point. The point numbers will be assigned as follows: Let’s say there are 3 p.i.’s as points 12,13 and 14. Now choose a point number outside of the points existing in the database so that none are duplicated. In the example shown on the next page, choose point 50.  The first intersection on the right side of point 12 will be 50 and 51 on the left side, 52 on the right side of 13 and 53 on the left side, 54 on the right side of 14, 55 on the left and so on.  See figure on next page for a graphic example. You must include points 11 (back tangent) and 15 (forward tangent) when you enter the points to begin.
[image: image4.wmf]                                                                PARALLEL OFFSETS

PERPENDICULAR OFFSET

This routine calculates the distance along a line and the perpendicular distance from it to a known point or a range of points. Enter the points occupied, sighted and the target point(s) for which the information is desired. Tap OK and the distance along the sight line and the perpendicular distance, right or left, will be displayed for all the points in the range entered. Separate the target range with a comma. For only 1 point, enter it twice, separated with a comma. 
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PLOTTING

This is a very simple routine for plotting all or selected points you have generated within your database(s) and drawing lines between them. The points include their point number and are in the correct relationship to each other.  The main purpose is being able to see the configuration of the points you have created. Interaction with the plot is limited at this time but there are yet several options. Depending upon the size of your device’s screen, your plot may vary in size. The screen width and height are calculated internally when you enter the routine.  Enter the points to be plotted, each separated with a comma or if you have many points, check the Point Range box and only enter the first and last points, separated with a comma. The points entered individually do not have to be in consecutive order. Enter the coordinates for the upper left and lower right limits of the plotting area in which your plot will appear. These represent the maximum and minimum coordinates of your file. Use whole numbers and leave some extra space so that you do not crowd the edges of the plotting area. These coordinates determine the position of the figure on your screen so you may experiment to see how to enlarge or decrease the size of the figure or its position by changing the limits. For example, let’s say you are using a device with a 240 x 320 screen size (resolution) and have a figure to plot with maximum coordinates (excluding points far away from the main figure) of  1821 E, 2567 N,  and minimum coordinates of 1507 E, 2250 N.  An entry for the upper left corner might be 1750 E, 2650 N and 1600 E, 2200 N for the lower right.  This permits the figure from crowding the screen borders.  Always enter the East or X coordinate before the North or Y coordinate.  The values are separated with a comma. When you are ready to plot, select either “Points” or “Lines” and tap OK. The points and their numbers will be plotted in their correct relationship to each other. After the plot is complete, you may make changes by rearranging the points. If you want to erase the figure and start over, simply change the orientation (portrait to landscape and then back again), and the figure will be erased but not the points or limits used to create it. When you change it back, everything will be the same as when you started.  Unfortunately, you can’t just erase individual lines while the figure is displayed.  A work-around is to erase everything as previously described, then manipulate the existing points already shown to exclude the lines not wanted.  There are separate buttons for resetting only the points or the upper left or lower right coordinates. 
Say you have a large figure you want to show as closed. It has many consecutive points you don’t want to enter manually and don’t want to plot anything yet or got through the reorientation process. Check the Point Range, enter only the first and last points but don’t check either points or lines. Tap OK and the individual points will be placed in the Points box. Since there is not a way to put the first point at the end to make a closed figure using the Range Point method, you may then insert the first point again prior to the ‘0’. Now select Lines and tap OK to plot the figure.  
You may select the background color for plotting but the lines will always plot as white.
.
POINT PROTECTION
Point protection intends that points will not be entered multiple times. The protection is triggered when you click OK and have entered a point number in the entry box, the contents of which will be written to the file. For example: You enter the point 20 in the ‘To’ box for a bearing-distance traverse. If it is already in the database , a message appears telling you that point has already been used and to select another. You may not overwrite it. Enter another point and proceed with the calculation. There are several routines like ‘culdesac’, ‘roadcurve’, ‘reverse and ‘parallel offset’ where several points are created independently of data entry. Although some may be the same as those in your database there is no way to replace them.  Only the first entry will trigger an alert if it has been previously used. Therefore, insure that you have left enough room in your database so that you don’t overwrite existing points. Determine how many new points will be added and plan accordingly..
RADIAL

This routine calculates points from a known point, sighting another known point. It is similar to the Angle-Distance routine except that the occupied and sighted points remain stationary until you change them. It is similar to obtaining many side shots and is sometimes called “wagon spoking”. It is used to “tie” many points from a particular station and is often used in ALTA surveys.  You also can work in azimuth mode so that the results are shown that way. Enter the points occupied and sighted, the angle to the next point, a descriptor if applicable and the next point being obtained. The points will be automatically incremented as you proceed or you can make changes as desired.
REVERSE OFFSET

The Reverse offset is the opposite of the perpendicular offset.  Instead of computing distances and offsets, the user provides that data and new points are calculated from the reference line. Enter values into the entry boxes. The point on the sight line is a new number that must be assigned. That point and points on the offsets will be calculated and numbered consecutively, the right side before the left. If only one side is needed, leave the other blank.  Point protection is only valid for the point on the sight line. Please insure that the other 2 points have not previously been used.

ROTATE

This routine rotates the points in your file by using a difference in bearings you specify. It is used most commonly for rotating points after comparing the real bearing between 2 points with an assumed bearing. For example, you ran a traverse between 2 known points but did not have a basis of bearing from which to start so used an assumed one.  You then inversed between the points and compared the field bearing with the true one. Using the rotate routine you can now rotate everything to the true bearing. The 2 boxes on top are used to establish the existing bearing. Enter the pivot point and the one to which the bearing will be calculated. Tap the “Get Brg” button and that bearing will be shown. Now enter the bearing you want in the next box in the Cogo4Android format (quadrant, bearing). Select the points to be rotated. If you are rotating the entire file, list them first to find the lowest and highest point numbers, then use those numbers in the ‘range’ box and tap OK. The file will be rotated. You can check it by using the inverse feature from the Brg-Dist routine. NOTE:  You may create a copy of the original file prior to the backup by entering a name in the applicable box.

SD CARD
Many of the devices will have a place for insertion of one or more microSD cards for external storage. I recommend placing the data you want to access on the card prior to using the program. Then insert the card into your device. Using your device’s file manager you should be able to see the files. You can also do it with the card in the device and connected to your computer via usb. However, the results may not be what you expected. My experience has been that the card is not recognized by the device under this scenario. Please see “Import/Export for additional information.
 SEPARATORS

A comma(,) is used to separate point numbers and coordinates in every case.
STAKE OUT

This routine is one in which angles right and distances are calculated to known points from another known point. It is very useful in the field for staking out corners from traverse points. Simply enter the points occupied, sighted and a range of target points separated with a comma. The angles right and distances will be displayed. To find only the angle and distance to 1 point, enter it on both sides of the comma (12,12).  You also may use azimuths. The results will be displayed relative to north as 0 and not relative to the sight line (the sight line also being an azimuth relative to north).  The display shows all points to be staked out from each or multiple occupied and sighted points. You may also select the checkbox to create a file for saving that will contain the results of your stakeout calculations. It will be stored on the sd card.
TRANSLATE

This is a routine with which you may change all the coordinates within the file by a constant amount.  Enter the value to change the North coordinate in the appropriate box and the same for the East coordinate.  Precede the number with “-“ if subtracting from the coordinate(s).  If you are changing all of the coordinates in the file, leave the next box blank. If you are changing only some of them, enter the range. Rather than creating another file, if you need to change it back to the original, simply reverse the numbers and do it again.
VERTICAL CURVES 

This routine will calculate the elevations along a vertical curve at designated stations.  Stations are entered without a “+” sign…300 vs 3+00.  Enter the PVI (point of vertical intersection), its elevation, the slopes back and ahead in percentages…5.4 = 5.4%, the length of vertical curve, the first target station and an increment between stations.  When you tap OK the calculations will be made and displayed, including the BVC, PVI, EVC.   You must select whether the curve is a “summit” or “sag one.  A summit curve is one in which the elevation of the curve is lower than the PVI at that point and a sag curve is one where the elevation of the curve is higher than the PVI at that point, regardless of any other considerations.  Here is an example:

PVI = Station 300…enter 300 on the PVI line

Elevation = 3456.12…enter it on the elevation line.

Grade back = 2.6 (assuming the stationing is going from left to right, the slope is positive

Grade ahead = -1.6 ( the slope is negative, forming a summit curve)

Note: If the slope was a positive 1.6, it would still be a summit curve. However, if it were a positive 3.6, it would be a sag curve.

Length of curve = 200. Therefore the BVC is station 200 and the EVC is station 400.

Target = 175 …station where elevations will begin but not on the curve yet.

Inc = 25…stations each 25 feet from the target. (DO NOT LEAVE BLANK)
Tap OK and the results will give you the elevations along the curve at 200,225, 250,275,300,325,350,375 and 400.

 I will continue to try to improve this program.  All upgrades are free. You may send questions or suggestions to jschuchert@comcast.net or call me at 801-254-7181. Please report any problems as soon as possible so that I may correct them.  You may also see similar products at www.quickcogo.com. 
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