Arrow Master Pro Manual

I nt roducti on

Arrow Master is a computer programfor help in the selection of a point weight for a
particul ar archery arrow and for conparing different arrow configurations. It is nmeant to
gi ve the user control and know edge of arrow configurations to help in optinizing arrow
flight for inproved grouping.

Arrow Master Pro is for arrow makers who design their own arrows. It will allow the user

to input all of the conponents of an arrow desi gn and deterni ne where the bal ance position
will be and what point weight it will require for a desired F. O C bal ance.

Note: Arrow Master and Arrow Master Pro are both described in this nmanual. Install ation
of both prograns is identical. Throughout the manual, when Arrow Master is nmentioned, the
i nformati on contained there is for both progranms. In the manual when the "M ake function

is described it is only applicable to Arrow Master Pro.

Har dwar e Requi renents

Arrow Master can be installed on any 100% | BM conpati bl e conputer with DOS version 3.3 or
greater, a base nenory of 640k, a VGA graphics adapter and nonitor that supports 640x480
resolution with 16 col ors.

Install ation

Installation to a hard drive

Install Arrow Master by copying the entire contents of the diskette supplied by Lindsay
Graphics onto a hard drive or by running the install programdirectly off the floppy

di skette.

1: Pl ace the programdisk into the floppy drive and at a DOS pronpt type A: and Enter.
NOTE: If the floppy drive is drive B, type B: and Enter.

2. Next run the install program by typing I NSTALL and Enter. The install programw ||
begin. Follow the procedures presented there.

Installation for running Arrow Master froma fl oppy diskette

Arrow Master has an animation |ogo sign on that may be deleted froma backup copy so Arrow
Master can load faster froma floppy drive. To run Arrow Master from a di skette, do the
fol |l owi ng:

1. First wite protect the distribution diskette and nake a backup copy.

2. Pl ace the backup disk in the A drive and get at an A> pronpt by typing A: and Enter.

3: Skip to 4 if you do not wish to delete the aninmation logo file. To delete the |Iogo
file type DEL LOGO. FLI and Enter.

4. Start the program by typing ARROW and Enter.
NOTE: Start Arrow Master Pro by typi ng ARROAPRO and Enter.

Cetting Started




After installation on a hard drive, Arrow Master may be started as foll ows:
1. At a DOS pronpt nmake sure the root directory is present that was selected in the
install programby typing CD\ and Enter.

2. Start the program by typing ARROWV and Enter.

NOTE: |If the programis Arrow Master Pro, type ARROAPRO and Enter to start the program
Arrow Master has an aninmation sign on screen. |f Arrow Master takes |onger than desired
to load or hard disk space is limted, the animation nay be deleted fromthe hard di sk.
To delete it fromthe Arrow Master directory, type DEL LOGO FLI and Enter. Arrow Master
will then use a snmaller sign on screen.

To run Arrow Master froma floppy drive do the foll ow ng:
1. Pl ace a backup copy of Arrow Master in drive A: and type A. and Enter.

2. Start the program by typing ARROWV and Enter.
NOTE: |If the programis Arrow Master Pro, type ARROAPRO and Enter to start the program

Description of the variabl es

Front of Center percent

The di stance that the bal ance point lies in front of center of the total length of the
arrow is referred to as the F.O C. (front of center) position and is given as a percent of
the total length. Each shaft with a different size or length will require a different

wei ght point to create the sane F.O. C. Every bow and arrow conbi nation can require a
different F.O C. position to create the best arrow grouping. Usually good arrow fli ght
and grouping can be achieved with a F.O C. position within the 5%to 15%  range.

Bal ance position w thout point
This is the distance fromthe front tip of the shaft (without a point installed) to the
bal ance position of the arrow (w thout a point).

Length of arrow without point
This is the distance fromthe front tip of the shaft (w thout a point on) to the very tip
of the nock.

Wi ght of arrow without point

This is the total weight in grains of the entire arrow except for the point. |If a scale
is not available to determine total weight in grains, the utility, "A'rrow weight, wll
figure it using a point of known weight.

Lengt h of point

This is the length of the point fromthe shoulder (where it butts up to the shaft) to the
tip. This is a nunmber that may not be known since the point nay not have been sel ected
yet. However, it should be possible to give a reasonably close nunber since it is
probably known if a field point or broadhead will be shot and approximately how long it
is. This nunber is not as critical as the balance position neasurenents.

Bal ance position of point

This is the distance of the bal ance position of the point neasured fromthe shoul der on
the point (where it butts up to the shaft) to the bal ance position of the point itself.
(exanmple: a 125 grain field point's balance position is usually around 1/8 of an inch).

It is possible to have a negative number. |If a light point such as 75 grains is used it
may bal ance behind the shoulder. Enter that distance as a negative nunber. This, again,
is a variable that depends on what type of point will be used.

Pr ocedur es



When Arrow Master is started, it opens to the default arrow configuration which is an
Easton 27" 2117.

NOTE: The variables that require a distance can be any type of |inear neasurement as |ong
as they are all the sane type. Al entries nust be entered as decimals. (To convert
fractions to a decinal divide the top nunber by the bottom nunber. Exanple: 1/8 1 divided

by 8 equals .125) Be as accurate as possible in the bal anci ng and neasuri ng. Entering
of the weights can also be any type of weight neasurenment as long as they are all the sane
type. In some of the functions the weight nay be referred to as grains and may have a g

after the nunber, but any type of wei ght neasurenent can be entered and the answer wll be
given in that neasure. Gains are nentioned in this manual because npbst arrow
manuf acturers use grains as a unit of neasure.

1. Begin with a new arrow by noving the red highlight bar (by pressing the space bar

tab key or up down arrow key) over "Bal ance position w thout point". Press "E'dit or
press the Enter key to bring up the input box. Using a knife blade or sonething sinilar
bal ance the arrow without a point installed and mark that place with a pencil on the arrow
shaft. Wth a tape, neasure the distance fromthe tip of the shaft to the pencil nark
Enter that distance into the input box.

2. Move the highlight bar dowmn to the next variable, "Length of arrow w thout point".
Measure the over all distance of the arrow (Fromthe tip of shaft to the very tip of the
nock) w thout a point installed and enter that variable.

3. Move the highlight bar dowmn to the next variable, "Wight of arrow w thout point",
and enter the weight of the entire arrow without a point installed in grains. |[If a scale
is not available, use the utility "Arrow Weight" to deternine this. NOTE The procedure
for Arrow Weight utility is described on the next page.

4, Move the highlight bar dowmn to the next variable, "Length of point", and enter in the
| ength of the point that may be used. Measure fromthe shoulder of the point to the very
tip of the point. NOIE: This is a nunber that nay not be known since the point may not
be selected yet. However, a reasonably close nunber can be given since it should be known
if afield point or broadhead will be used and approximately how long it is. This nunber
is not as critical as the bal ance position nmeasurenents.

5. Move the highlight bar down to the next variable "Bal ance position of point" and
enter the distance fromthe bal ance position of the point itself to the shoul der of the
point. NOTE: This also, is a nunber that will have to be determined fromthe type of
point that will possibly be used.

6. Move the highlight bar over "Front of Center percent” and enter a desired percent.

7. Next push the C key to "C'al cul ate the wei ght of point necessary to create an arrow
with the current configuration. This "C'alculate command will al so update the di nensions
surroundi ng the arrow on screen using the current vari abl es.

8. After the initial entries, the "Front of Center Percent", "Length of point" and

"Bal ance position of point" nay be readjusted to try other types of points and F.O C
positions. This will allow experinmenting with what weight and | ength of point this arrow
m ght require and to give know edge of what happens by changi ng wei ghts and bal ance
positions. Also, it may be desirable to enter different F.O C. percents until the answer
from"C'alculate is a weight of point that is predeternmined. This allows the

determ nation of the F.Q C. position for that particular weight of point. It is also
interesting to enter in different arrows to discover their F.O C. positions. This nay
hel p give ideas of why one arrow seens to work better than another



"Weight (function)

Push "W fromthe main screen to begin "Weight. This function will deterni ne the weight
of an arrow wi thout a point by using a point of known weight. The pronpts will request

t he wei ght of point, the balance position with the point installed, the bal ance position
wi thout the point installed and the bal ance position of the point. It will then tell the
wei ght of the entire arrow without the point installed and ask if these variables should
be placed into the main screen variables. "Y'es will place the answer for "Enter the

bal ance position without the point installed", the weight of the arrow and the bal ance
position of the point into the main screen's variables. "N'o will not change any of the
main screen's vari abl es.

Using "Weight to determ ne the wei ght of specific conponents.

Arrow Master Pro requests the weight of the individual conponents. It is preferable to
have a scale to determ ne these weights but if a scale is unavailable there is a nethod
that will determine the weight using the "Weight function

A light long stick is needed. A 36" x 3/16" x 3/8" balsa wood stick will work very well
This should be available at a | ocal hobby shop. Anything that is fairly long and Iight
will work. The lighter (e.g. 100 grains) the stick the nore accurate the final answer
will be. First, the weight of the stick is needed. Using a small piece of tape, tape a
pi ece of sewing thread (e.g. 6" long) close to the end so the thread is hangi ng over the
tip (see illustration).
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Note: The tape and thread will be weighed with the stick and will be considered as part of
the stick.

Next, bal ance the stick and tape on a sharp edge. It is necessary to find an edge that
will sit on a table or that can be clanped in a vise that will stay upright by itself as

it is rather hard to hand hold this and do a accurate job. Mark on the stick with a
penci| where the bal ance position is. Tie a point of known weight onto the end of the
string. It is usually better to use a heavier point (e.g. 125 grains or heavier) as npst
poi nts do not wei gh exactly what they are labeled. |If the weight of a 75 grain point is

i naccurate by one grain the result will be of a greater inaccuracy in proportion with a
125 grain being inaccurate by one grain. Balance the stick with the point hanging off the
end of the stick. Mark that place with a pencil. Next use a yard stick or tape neasure
to neasure each mark fromthe end of stick where the thread is hanging to the marks.

Begin the "Weight function and at the first pronpt enter the weight of point that was
tied to the thread. At the next pronpt enter the length for the balance position with the
poi nt and at the next pronpt enter the I ength of neasure wi thout the point. Enter zero at
the pronpt that requests the bal ance position of the point since it was hung right off the
tip of the stick. The answer is the weight of the stick, tape and thread. Wite this
nunber down as it will be needed later. Repeat the entire procedure except this tine
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pl ace the obj ect whose wei ght needs to be deternined on the stick. It does not matter
where it is placed, but it is usually nore conventional to place it towards the other end.
(see illustration)

e we@hed

It is inmportant that the object stay in the same position on the stick during both

bal ancings. |If the object will not stay in place, it my be necessary to place a piece of
doubl e sticky tape on the stick where the object is placed or another piece of thread may
be used to tie the object on in a manner simlar to the point. |If either of these nethods

are used, mamke sure they are placed on before the initial weighing of the stick so they
will be included in the weight of the stick. After conpleting the procedure with the
object in place, the answer given will be the weight of the stick and the object. To
determ ne the weight of the object, subtract the weight of the stick fromthe wei ght of
the stick and the object.

Wei ghi ng of objects this way can not result in a conpletely accurate weight. [|f a point
| abel ed 125 grains was actually 126 grains, the 1 grain difference would proportionately
affect the resulting weight of the object (e.g. a 62.5 grain object will be inaccurate by
.5 of agrain). Also, it is necessary to have a long, very light stick. |If a steel bar

is used instead of the bal sa stick, the balance positions would be nuch cl oser together
and it would require methods with a great deal nore accuracy to neasure them

"M ake function (Arrow Master Pro only)

The "M ake function will determ ne the bal ance position and wei ght of a hypothetical arrow
design. This function will work together with the main screen and the user can try
different points and F. O C. bal ance positions of a new arrow design.

Pressing "M fromthe main screen will begin the function. The highlight bar can be noved
fromvariable to variable with the up and down arrow keys. Pressing "E'dit or the enter
key will bring up the input box where a new variable nmay be entered. Pressing "C'alcul ate
wi |l display the balance position and weight. It will then give an option to place these
variables into the nain screen so that a point and F.O. C. position may be placed on the
desi gn.

Not e: Wbod shafts will not work accurately with the bal ance position portion of this
function. Wod varies in density and will therefore weigh different anounts per inch.

Description of the "Make variables (Arrow Master Pro only)



Wi ght of shaft per inch

The wei ght of the shaft material per inch. |If this is unknown, use the "Weight function
and a point of know weight to determ ne the weight of a shaft nade fromthe same materi al
Divide the total weight of the shaft by the length of the shaft weight. This will give
the weight of the material per inch

Note: Mbst manufacturers of shafts tell the weight of their various shafts in charts. |If
the weight is given for the entire shaft rather than the weight per inch divide the total
wei ght of the shaft by the length to deternine the weight per inch

Length of shaft
The shaft |ength.

Wi ght of insert
The weight of the point insert. |If a point insert is not used, |leave all of the insert
rel ated variables set at zero.

Length of insert
The length of the insert. Refer to the insert illustration

Bal ance position of insert
The bal ance position of the insert itself. Refer to the insert illustration for
nmeasur enent | ocation

Pl acenent of insert
The placenent of the insert in relation to the shaft. Refer to the insert illustration
for measurenent | ocation
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Wi ght of fletching
The weight of the fletching material. |If there are three veins or feathers enter the
wei ght of all three conbined.

Length of fletching
The I ength of the fletching. Refer to the fletching illustration

Bal ance position of fletching
The bal ance position of the fletching itself. Refer to the fletching illustration for
neasur enent | ocation

Pl acenent of fletching
The placenent of the fletching material in relation to the shaft. Refer to the fletching
illustration for measurenment |ocation
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Wi ght of fletching glue

The weight of the glue that will be holding the fletching. Usually around 4 grains for a
5 inch fletching. To determine this accurately, place the size of bead of glue that wll
be used the sanme length as the fletching on a sheet of glass. After it dries renove it
with a razor blade and weigh it with a scale or with the "Weight function. Miltiply this
weight times three if there are three veins.

Length of nock
The I ength of the nock. Refer to the two nock illustrations.

Note: If a bushing is used the length is the total length of the two together with the
nock in place in the bushing.

Bal ance position of nock
The bal ance position of the nock itself. Refer to the two nock illustrations.

Note: If a bushing is used, the bal ance position should be determined with the nock in
pl ace in the bushing.

Pl acement of nock
The placenent of the nock in relation to the shaft. Refer to the two nock illustrations.

Note: If a bushing is used, the placenent position should be deternmined with the nock in
pl ace in the bushing.
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"F'ile nmenu

Pushing "F" fromthe nmain screen will bring up the File nmenu. In the file nmenu there are
three comands, "S'ave, "O'pen and "D'el ete.

" S ave
Enter a 48 character description of the current arrow configuration.

"O'pen
Enter a nunber of a description to be opened.

"D'elete
Enter a nunber of a description to be erased.

NOTE: The file nenu will hold up to two hundred arrow configurations. Use the arrow keys
or Page Up and Down keys to scroll through the file nmenu. The configurations are stored
inafile called SAVEARWDTA. Arrow Master Pro will store all of the "M ake variabl es
along with the main screen variables when a configuration is saved.

"P'rint nenu

Pushing "P" fromthe nmain screen will bring up the Print menu. Select either 1. text
printout or 2. graphics printout.

Text printout

By default Arrow Master will print on port LPT1.

If the printer is on a different port, push "S'elect to select a different port. Make
sure the printer has paper and is on line then push "P'rint to start printing. NOTE:
Text printout does not send a formfeed after it finishes printing. Instead it will skip
down two lines and will be ready for the next text printout so several configurations can
be printed on one page.

Graphi cs printout

Graphics printout uses DOS 5 or 6 GRAPHI CS. COM and profile. If DOS 5 or 6 is not present,
this option will be unavailable. The first time Graphics printout is selected and DOS 5
or 6 is present, a selection of printers will be shown. Select the printer graphics
driver that best fits the description of the printer. Mke sure the printer has paper and
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is on line. Push "P'rint to begin printing. GRAPHI CS.COMis a screen print utility and

dependi ng on the speed of the conputer, may take a while. It will take 5.8k of nenory
fromthe base nenory to run. This nenory will be returned the next tinme the conputer is
rebooted. |If there are any problens with the graphics printout it can usually be resol ved

by maki ng sure the correct printer driver is selected (use the "S'el ect conmmand to sel ect
a different printer). |If the problempersists, reboot the conmputer so that GRAPH CS. COM
can reload fresh the next tinme a graphics printout is selected.

Help file

Press "H'elp or F1 from Arrow Master's main screen to open the Help text file. Use the
Page up, Page down and arrow keys to scroll through it. In the Help file there is basic
hel p on how to get around and the procedure for using Arrow Master.

Error Messages

1. *** Cannot open file ***

This message will occur when "F'ile is pressed and Arrow Master cannot find the file
SAVEARW DTA. Check that SAVEARWDTA is in the Arrow Master directory. |If it is, make
sure Arrow Master is starting fromits directory (exanple: CD\ARROW or include the Arrow
Master directory in the AUTOEXEC. BAT file PATH statenent.

2. Cannot open Hel p

This message will occur when "H'elp is pressed and Arrow Master cannot find the file
ARWHLP. Check that ARWHLP is in the Arrow Master directory. If it is, nake sure Arrow
Master is starting fromits directory (exanple: CD\ARROW or include the Arrow Master
directory in the AUTOEXEC. BAT fil e PATH statenent.

3. Graphics System Error: Device driver file not found (EGAVGA. B3 )

This message will occur when Arrow Master attenpts to start and cannot find the file
EGAVGA. BA . Check that EGAVGA.BA is in the Arrow Master directory. |If it is, nmake sure
Arrow Master is starting fromits directory (exanple: CD\ARROWN or include the Arrow
Master directory in the AUTOEXEC. BAT file PATH statenent.

4. Graphics SystemError: Font file not found (GOTH. CHR)

This message will occur when Arrow Master attenpts to start and cannot find the file
GOTH. CHR.  Check that EGAVGA.BA is in the Arrow Master directory. |If it is, nake sure
Arrow Master is starting fromits directory (exanple: CD\ARROWN or include the Arrow
Master directory in the AUTOEXEC. BAT file PATH statenent.

5. I/ O error on your printer port
This message will occur when attenpting to print and Arrow Master finds that the printer
is not ready. Check that the printer has paper and is ON LINE.

6. Bad conmmand or file nane

Thi s message can occur within the Arrow Master graphics screen when an attenpt is nade to
print in graphics nobde and Arrow Master cannot find the DOS 5 or 6 command GRAPHI CS. COM

and GRAPHI CS. PRO. Check in the DOS 5 or 6 directory to nmake sure the files GRAPH CS. COM
and GRAPHI CS. PRO are there, if so, nmake sure the PATH statement in the AUTOEXEC. BAT file
contains the DOS directory (exanple: PATH=C.\DOS).
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