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loftreduction

The Land Nav plua-in module has beean designed as an advanced tool
to supplement conventional land navigation skills., [t allows new
flexibility and precision to the orienteer while minimizing
complexity., This user’s manueal provides detaziled examoles and
explanations of the medule as well as information on the HP-41
computer, The following is & briaf summary of Land Nav’s
capapilitiess

Gourse Chenges end Recalculztions

Before walking, veou lay out 2 course with a number of sequential
that points vou wish to move to. The computer gives vou the
distance and direction between each point. Ordinarily, vou would
hhave to walk each leg and not be able to changs direction. but with
Land Nav, you can change course and walk wherever you want, as long
2s you keep the computer properly informed. &ahen you are ready to
g0 to the next point, you can recompute the distance and direction
to it based on vour current location., This capability can be very
useful because the course you choose on the man may not be the best
actual course.

Eiod_:p Uokaown Boint

The Taroet routine allows you to find the location of unknown
points in eight digit grid ccordinates. Tnere are sevaral

di fferent cases, depending on how auch infoarmation vou have. For
one, yvou have oneg known point and & distance snd direction to an
unknown point. For an intersection preblem, you have twe known
soints and g direction from each to the unknown point. Resection
oroblems are similar, using the back szimuth. Certain situations
involving moving targets can also be solved.

If there is an explosion at the unknewn point vou can find the
distance from you oy using the Flash—8ang routine. Press FE when
you see the flash, and again when you hear the bang. The computer
calculates the distance by using the speed of sound and the time
elapsed. {sorks for HP-4iCACV with time module or HP-4I1CK.)



2ection. |:. HP=4l

"For detailed information on the operstion of the HP=41, read your
. HP =41 Owner’s Wanuzl, It is5 well written and will tell vou
everything you want to know. This section is a2 shert course that
covers the things you need to know to use Land Nav.,

Feel free to "play" with the HP-41 to get familiar with it. You
can not damage the BEP-41 by entering strangs functions and a MASTER
CLEAR will reset anvthing vou chenge. Experiment now, once you
actually start Land dav vou will not want toe try unknown commands,

lel Compefaobllity with Ehe HP-41

Hewlett—Packard produces three 4l-series hand-held computerst the
HP=-41C, 4i1CY and 41C%., Land Nav will not work in the HP-4iC unless
a Hewleti Packard Jduad demory wodule is used. ¥Sest $383 The
functions B and ETA which relate to time will not work in the 410
or 41CY without a8 time module, but will work in the 41CX, which has
a oyilt—in time module.

1,2 HP=41 wraroing 2
It iz imoeortant you to protect your HP-41, because it is &
sensitive device and will not take certain types of abuse,

Never remove or replace any pluz-in module, device or battery pack
with the HP-4] turned on. It may clear the memory or even damage
the circuitry.

The HP~4i is not waterproof, & Ziphd fasr eug will §v Along wony o and S K880y gt
- 2 f'wilft

Avoid extreme temperatures. The operating range is 32 - 113

degrees r.

IT the HP=-41 is dropped, it is possible for it to lose memory or
start deing strange things. Protect the calculator by using some
type of padded shock-resistant case. The vinyl carrying case does
not offer much protection for field use.

Avoid statiec electricity and strong electromacnetic fields such as
K-RE\?S a

twhen the BAT iIndicator comes on in the display. you have at lesst
several more hours left of continuous operation and much more time
if inactive, before the batteries go dead. Do not allow batteries
to sit in the calculator for extended periods of time, especially
if they are old., Corrosion from batteries is a sure killer of an
HP-41. Also, if you use rechargable battery packs, throw them away
after the warranty on the pack tuns out (1 vearl, Your
calculatorss warranty 1s void if it is damsged by rechargable
batteries that are out of warranty. Rechargable packs may vent
corrosive chemicals If they are old,

If your calculator starts doing "weird" things like displaying odd
characters, not working properly or “locking up", it may lose



memory. To get control back., follow these steps:

1. Check for fresh batteries, proper installation and clean
contacts.

2. Remove battery pack {with calculator off, if possible), walit a
few seconds and replace it and execute a GTO .. To do this make
sure USER mode is off, and press SHIFT GTO and decimal noint twice,
This will not clear memory.

3. If still not responding cr acting abnormally. XEQ ALPHA N AV
ALPHA to clear tne memory.

4, If this is not oossible execute g MEMORY LI3T. (Turn
calculator off, hold down bkackarrow key, turn on, and release
hackarros), You will get a KEmORY LOST mnessage if successful. and
then have to execuie MHAV fo restart.

5, In almoest all cases, iT you continue Lo do the sbhove sfieps you
will eventually get control. As & last resort, remave batieries
and let the conputer sit for several hours.

shen installing battaries, pay attention to the + 2nd - symbols an
the hattery heolder. Use type W nDatteries.

Fefer to HP Qwner”s wanugal.

Lad Using fhe He=41
find the followinog keys on vour keyboard and tEry them out,.

ON - Toggles computer an/off.

USER - Toggles user mode ondoff. Key assiconments ere
active in USER mode.

PRGY. - Toggles in and out of orogram mode, Stay out of

projgram mode.

ALPHA - Toggles in and out of zloha mode, Alpha mode
activates the blue letters on the lower face of
the kevys.

SHIFT — This is the gold key. It toggles shift mods on/off,

Notice that there are indicators in the dismlay for USER. PRGM,
ALPHA,. and SHIFT,

Almost every key has two Tunctions assocliated with it.
UNSHIFTED functions are in white and on the face of the keys.
To activate an unshifted function, simply press that kev.
SHIFTED functions are in gold and above the keys.
To activate a shifted function vou must oress SHIFT first.
Examplet To execute BEEP, press SHIFT {gold key) and then
press 4. Do not hold the shift key down, press and release,

If you press a Xey and immediately release it, the function will
execute, If vou press a key and hold It momentarily, the name of
the function will flash before it sxecutes. rinally, if vou press
a key and do not release it, the name will flash and then NULL wilil
disvlay. This means the Ffunction is cancelled and will not execute



when vou release the keyv. Try this with 3EEP,

You will also need to know the following functionss:

The number keyst & throuch @

The decimal pointy .

The run/ston kevt HA/S {(For "running" the orogram)

The backarrow kevs a lefthand arrow (Deletes previous
number or lettsr or clears the disclay?

The change sign kesyt CHS (Makes a positive number
negative and vice verse) '

The X exchange Y key: X<>Y (This exchanges the contents
of the ¥ and Y registzars, more on this later.}

These keys will be useful to you when yvou learn how to use
the computer as a calculator: - + *x /4 ENTER EEX
and others,

The XEQ kavy

Alpha. sod Key Agsiquomeals

You also need to understand &boeut key assignments, You already
know that every key has two functions, shifted and unshifted, but
it is not that simple. Most keys can have shifted and unshifted
key assignments. An assignment takes the place of the eoriginal
function, but only when in USER mode. If USER modes s off,
assignments are not active. If USER mede 1s on, #ll kavys have
thelr normal functons except theose that are assigned over. The key
assignments will be contrelled by Land Kav,

when you are in ALPHA mode, the slvha keybeoard becomes active. You
then have access to two more functions per ksy., Actually, most of
these are simply letters., The UNSHIFTED ALPHA functions are the
blue letters on the lower face of most kevs. The SHIFTED ALPHA
functions are written on thz back of the computer. Assignments are
not active in ALPHA mode. ALPHA letters are written in this text
in double guoies.

Therefore, most keys can have up to six functionsi the original
shifted and unshifted functicns, assigned shifted and unshifted
functions when in USZ3 mode, and shifted and unshifted alphs
letters when in ALPHA mode.

LEQ. (Execyts)
Find the XEQ function on vour keyboard and sprass it, shen yvou see
XEQ _ _ press ALPEA. HNow use the blue letters to spell out "BEEPY

and press ALPHA& again. The calculster should beep just as when you
pressed SHIFT 4. You have executed a function by naming it. There
exist meny more functions than you see on the keyboard and you can
now execute any program by name also. In the text, functions and
srograms are wriftten in all uvepercase letters.

clags

The HP=-4] zlso has what ars known as "flaogs". A flag is either set
or clear. If a flag is set its actual value is equal to the number
i and if clear ecuzl to @. Flags 3 - 4 will appear in the display
when thay are set. Land NHav uses flags for several different
surposes, ror instanca, flac | determines the uniis of distance.
If flag | is clear, distances will bes in meters. If fleg i s set,



distances will be In feet, 2 flag simply causes onsz thina to
happen if set and anether it clear.

lad Usiog_the HP~41_gs.& Cslculator

The AP-4] uses RPN {Reverse Polish Netation) legic. It will seem
strange at Ffirsi, but when veou learn it, yvour will see the
advanlages.

53 + 21 = 74

fhen vou enter this in 2n algebdraic calculator, you enter it
exactly as you see ity reading left to right.

Aith EPN, vou punch in B3 ENTzZR 21 + and the answer appears. Think
of it like this:

53
+ 21
74

You write down the two numbers first and then you perform the
addition. This is known as ¢ postfiv cperation. ahen vou exacute
a math functon (+ = % or /), that function computes the answer from
the two numbers already in the stack.

The stack consists of four registerss X, Y. Z and T. They ars
arranged as follows:

T
z
Y
¥ (Displayed)

The number vou see in the display is the number iIn the X register.
You can sxchange the contents of the X and Y registers with the
function X<=¥., Everv time wyou hit ENTEE evervthing in the stack
moves up to the next register, except the number originally in the
T and the nunber in the X. The T contents are lost and the X
centents stay the same. Obnserve the stack for the osroblems

(53 + 21) x {43 + 33}

T o

Z o 14 T4

Y g 53 53 74 4z 43 14

X 52 B3 21 14 43 43 83 124 9324
You key ins 53 ENTER 21 + 43 z=ZNTER 23 + *

For a conventional calculator you would nave to key in the problem
with parentheses or vou woulc gst an error. HPN 15 simpler and
once you are familiar with it, vou will see that error recovery is
much easier. Yo fully understand, try several problems on your own
and read the Jdwner’s wanual.



cection 23 dilitery Orid Svstem

Study Fé 21-2& chapter 3 if vou are unfamilier with grigd zenes and
arid coordinetes.

Grid Jones

Land Nav will ask for the grid zone vou =re in. Since grid zZones
are s¢ huge and it is very herd to convert cecrdinztes from ane
grid zeone to another, you will not change the grid zone once you
enter it. dhen vou give the grid zeone., vou enter & number from |
to 62 and press ALPHA and enter a letter from C to X. (Excluding I
and 9) You will see this in the example later. Actually the grid
zong igs not vitelly important to land Nayv and you can skip 3t 3if
vou don’t know it, but give it If vou do.

dld_Squsres

The HTM (hundred thousand meter) square that yeu are2 in should be
Written on your agp in two weys., First, you should find a two
letter combination in the marginsl information,. This is assigned
oy the military and when repc¢rting a coordinate in the military,
you stick this on the front ¢f the ceordinste. Second, you should
find the actual numbers of the sguare. These are the smzll numbers
along the horizontal and vertical edges of the map. The number
along the horizental is always a single digit from 1 to %, but the
vertical can range from 1 to %%, You ignors the larger numbers and
compine the smaller with & decimal point seperating them. Fer
example, on page ? the smell numbers zre 5 and 13. Yoo give this
te Land Nav as 9.13 and then press ALPHA and oive the two lettars.
Thnis will be demonstrated in the example later.

Grid Coordinates

You should already know how to reazd a military map from FM 21-26,
but to refresh, remember READ RIGHT THEN UP and read the larger
numbers along the sdges, ignoring the smaller HTW numbers. All
arid coordinates are given to eight digits in Land dav and the
horizontal part is seperated from the vertical with a decimal
noint. In the map on page ?, the initiasl locetion would be given
to Land MNav as 3Z16.%232 and this is given right after vou give the
HT# data.
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Section 3 Lend Nay Fxempole

Zel_lostelling Laod Hev

1. Turn galculator OrfF.

2. Insart LAND NAV mcocdule in any sliot,
3. XEQ ALPHA N AV ALPHSA

Land Nav is now Installed anc active., It has automatically set all
necessary flags and modes anc assigned its functions to your keys.
It has also cleared the entire computer of any previously stored
data.

222 Lond Nav Exemple
The fellowing is 2 brief exampls that will give you some idea how
Land Nav works.

Yoy are lecated at wWDBAI 85830 at the symbol [Zg;;ij which is the
military svmbel for an airborne infantry platcon. You must move
to AD82565237 at the symbol f—!ally which is en airmobile
rally point. You also know there is a3 friendly observation post
at the symbol E§PP at HCA3235222, and your have radio contact

with them. A map check tells vyour that there is a steep mountain
betwean vou and your rally peoint., You have zlready cleared zand
reset everything with HaY, sc¢ next vou will initiaslize the units
and grid zone with INIT. Then, with PT5 yon will enter the three
points mentioned apove. Next, because vou don’t want to walk over
the mountain, vyou will start out welking arcund it and then comoute
a new course to the rally point when clear of it. Then. you will
spot an enemy tank company and use the target routine te find thelr
location.

Berore you move ocut, vou need to set up the program,

Yous INIT (Initialize routine SHIFT E+)
4i METERS=27 It is asking {f vou want distances
in meters,
Yous R/5 By just nressing R/S you make no
change.
411 REGS=372 It is asking if you want degrees,
Yousz H53 Mo change.
41z GoM 2,082 DGZ it wants the grid to megnetic angle
found on the map.
Yous i4 R/S G=# angle is also called ceclingtion.
411 G-T 3,80 DG2 This is the place to give the arid to

true angle {also called orid
convergence) found in the marginal

li



R information on the man,
Yourt e 1Ll RS Ten tearees zand eleven mimites and BAS,
fvilth 5 decimal oointi

471 o2 _A2% [t now wants the grid zone found on
the manp,

You 11 ALPHA R R/3 You Input 11 in number mode and swltch
to ALPHA mode teo give the letter B and
R/5.

You just gave the computer the gnits you want te work in, the
declination and the agrid zone. The comouter will automatically go
to the FTS routine to get your points, AnvihAfng the comoutear
agtputs to vou will be underlined and next to that will bs what you
punch in.

Pe_N&ME2Z  START /S  You name every point for convenience and
singe you start at point zer¢. you can name it "START". Note that
it outs vou in ALPAA mode automatically so yvou simply enter "START"
and press B/3

PE_Q. 08 _2p7 5.13 ALPHA WD R/3 This i3 where vou give the HTAM
{hundred thousand meter) square the peint is in. It is given two
£9¥sS. by meters from the cenier of the grid zone and by o two digit
letter code assigned by the kilitary. The five is the small
horizontal number and the thnirteen is the vertical. HNote that =
decimal point is given in bestween them. The WD is given on the mao
sheet as the HTM identification.

PR 2998, dd? BZ16.5830 H/S This is the eicht~diglit grid
cocordinate of the point. Hote the decimal point is placed betwesn
the horizontal and verticel parts to make the number easier to
read. Do not forget it.

1 . GAEE R’S The orogram stonpped necause you finished point @ {(P2)
and it Ieft the next point number in the diswlay. R/35 starts PTS
for Pi.

Pl NaM=3 BallY¥ E/S You nama the next point.

Pi_ 5,13 alz k75 The computer automatically assumes the HIK
square 15 the same and you méke no change by simply hitting R/5.

If it were not the same for this point you would enter the corrsct
data.

Pi 2298, BRan7 B206.0237 R The ceoordinate for Pl1.

Pl 3162233 R/5 MNotice there is no guestion mark. The
computer is not asking, but telling vou that the distance and
direction from P8 to P1 is 3169 meters and 35 degrees MAGNETIC.
The colon always means “to¥, You hit H/3 to go on.

2 B3I R/S Pl is finished and P2 is next.

P2 _NAMZ? OP H/S The next point is the observation post and even

12



though you will not be moving to it, vyou give it a3 a peoint.
P2 5.13 w2 B/3 No change.
B2 2200, gedd? 8323.5222 R/: Give 1t the coordinate.

Bl:2_ £Ba<ER The computer calculated the vector (distance and
direction) from Pi to P2. You will not be traveling te P2, so this
is not useful to vou.

Now you have given three peintst your current leocation, the point
vou want to travel to, and an extra point. You are now ready to
move ogt. You take 2 sighting on vour compass and determine that
if you travel at an azimuth of 35¢ degrees MAGHNETIC, you won’t have
to go over the mountain. You start walking and after 1983 meters
you clear the mountain and make a brief stop. You will give the
computer the distance and direction you just finished walking so
that it rcan compute vour new location and compute a new distance
and direction te the destination coint.

Execute CH3Z (Change routine, press the z+ Key)

E¥1l 3159 M7 1588 RA/3 The computer is asking for the first
distance you have travegled, sssuming the suggested distance of
31569. 3Since you have made a course change, your give tnhe computer
the actual distance of |#82. #¥1 means Permanent ¥ector Dhe, A
vector is a distance and direction.

BY1 35 DG?  35% RS tHere you give the actual azimuth.

The routine ends after the cemputer stores VI and calculates your
nmew location.

Execute LOC (Location
L D@48, 5135 This allows you to see yvour current location.
Find this point on the map. L means Location.

Execute DEST (Destinatiaon)

DEST PI_BALLY?2 R/5 The computer is asking if the destination is
Pi and the name RALLY is added a2s a reminder. You make na change
to this.

LiPi 2385<51 The computer is telling vou that to go from your
location to Pi, you nsed to travel 238% meters at 51 degrees
magnetic. This is a suggested coursa, and you don’t have to follow
it.

Wow you want to go straight to Pl so you will use the suagestad
course. Because you have changed your course you will start your
nace count over, You walk 6E2 meters and spot an enemy tank
company as represented by the symbolt: . You ars unable to
proceed without being ssen sc you must get rid of them. You

aestimate that they are approximately 28B4 meters away,. and using
your compass you see Lhey are at an azimuth of 114 degrees magnetic

13



Lo vou.

Now it is vitally important that you undate the computer on your
position before you use the targst function or else the answer will
be in reference to vour lzst undated position. Because vou are not
making a course change vyou use UPDT,

Execute UPLDT ({Updatel

T¥2 DIST &2 628 R/S The cemputer is asking for Temporary Vector
Two distance. This is temporary because your have not finished
walking it and will make it permanent later with CHG.

T¥2.21 DG2 Q/5 [t assumes your suggzested course which vyou did
not change.

The computer know knows where you arz, and if yvou want to see for
vourself...

Execute LOC

L D222, 51461
Wow you are ready to find the enamy.
LUKN L kv e

cxecute T (Location to Formee)

LalJ DIST M3 2378 RS It is asking for the distance from your
location to the target which vou guess to be 2082 meters. The U
stands tor Unknown.

Lel AZ DG? 14 R3S It is ssking for the azimuth which is 114
degrees.

U_slB252, bd2s This location is aboul 427 meters away from the
target and could be used as a starting point for artillery., but
there is also another method that is much wore sccurate in this
case., It is possible to use the cbservation post to siaht on the
enamy. You use the radio and find that the CP sees thes anemy at en
azimuth of 176,

LUVKHN
Execute £©F5F
LU DIST a7 R/S You don’t know tThe exact distance so yvou lesave
it undefined. If you don‘t cdefine Lhe distance, the computer
automatically assumes you are trying to solve an intersection
arcblem.

LIy a7 DGT 114 /5 The azimuth from yoy to the uninown,

K2 PT_HU#?2 2 R/S The computer is asking for the voint number of
the second known point which is P2, Your location is the first
vnown point (K1) and the 0F is the second known point (K27,

Qpiy AZ DO? 176 B/3 The azimuth from the O0P to the unknown.

YizUz DIST #72 8/5 This is for the speeial case of 2 moving
unknown which will be discussed later.

14



U_408286,5811 This is much closer and would allow a very accurate
First round artillery hit, providing the enemy with maximum
surprise.

You may continue on V2...

Execute DEST
BEST Pl _E&LLY? R/3  No change.

LiPl_Iig8a<5] Remaining distance,
Hopefully by now you have some idea of how things work. There are

still many details to cover before vou can use this program, 50 you
aust read the next section *functions in Deoth® veary carefuolly.

3.3 You must remember these rulegt
You must usdate your neosition with CHG or UPDT before using LTIGT or

LOC.
You start your pace count over when you executs CHG,

Whenever you change direction, use CHG and give it the distance and
azimuth you just finished walking.

shen you want to find your location but are not changing direction,
use UPDT giving it the distance and diregtion from the last
direction change to where you are.

The azimuths you give to the computer and those you get from it are
YAGNETIC azimuths. [f vou want grid there are cenvarsion routines.

Don’t Panic!



section 4: Land Wev buncfions in Depth

dein _Routiges

4.1 NAY (land Nav)

when you execute NAY, fthe entire memory of the computer is cleared,
the Land Mav key assignments are created and the comouter is put in
USER mode, You execute NAV whenever vou want to start clear again.

it i35 not necessary to execute a MEALRY LOST before executing Land
Hav, unless something weird haoppens to vour computer and vou can”t
get get contrel. This s rare, but may be induced throusth very low
batteriss, mechanical vibration or shock, or strong electromagnetic
fields,

NAY is tne only routine that is not assiagned on the kevboard. This
is to prevent you from accidently clearing memory.

4,2 INIT (Initilize}
INIT stores the wunits, declination, grid divergence and grid zone.

The first prompt is for the wnits of distance showing eithers

METERS=97 or
cEET=12

depending upen which units you have alresdy selected. w®hen yoo
first execute NAY, the units will be set to meters and to degrees.
The next prompt will ask for:

DEGS-@2 or
MILS=12

Again this depends on which you have already selected. To changs
units, vou must remember that the default units (melers and
degrees) are both selected with a & and feet and mils are both
selected with a 1. To make no change you sinoly 8/S5 and continue.

METERS-G72 @ RS ¥akes no change

MELERS~E2 R/5 ¥akes no change
METERS=d7% 1 RS Changes to feet
cbhl=1? @ R/S Changes to meters
EECI=12 R/3 Makes no change

The same appliss for degrees and milst

DECS-972 R/5 Makes no change
MILS=173 ad RSS Changes to degrees

You will notice that a small t appears on the display If you .select
feet and a small 2 if vou select mils. These are flags | and 2 and
they appear when they are set. A flag Is set if it Is equal to |
and clear it equal to 2. If you remember the rule DISTANCE BEFORE
AZIMUTH, you will not confuse flags 1 and 2. You may change these

16



units as much as you want.

Next, INIT will ask for the G~d and G-T angles. The G-M angle i3
also called declination and it is the angle from grid north to the
magnetic north pole. On most maps, grid north is shown as a line
with the letters GN zbove it and magnetic north is a line with a
seinter on it and maybe the letters M.

When you read an zzimuth off a map, you will have to convert grid
to magnetic to get the same ezzimuth when vou peint your compass.
You will esither add or subtract depending on whether the G-# angle
is East or rest and whether vou are going frem G to M or M Lo G.
Land Nav needs this angle to compute all of its azimuths, 50 be
accurate.

An angle can be either positive or negative. IT the G-% angle is
requested, then give the sign sccording teo whether the angle from
the 3-line is clockwise or ccunter—-clockwise to the M-line in the
declination diagram. Look at a orotractor and vou will see that
clockwise angles increase and are thersfore positive. You can also
remember Fast is positive and dest Is negative. The sign is
changed with the CHS {(change sign) function on vyour keyboard., It
makes s positive negative anc a negative nositive.

The G=T angle is also called grid convergance and it is the angle
from grid north to true north. It is needed for the conversion
routines involving true north only and can be left @ if you wish,
True north is indicated with a line and a star at the end and maybe
the letters “Ti",

G T N
* G=T = 1&.11
1a Hir hal G-M = 14
(181 Mils) 14 T-K = 3,40
(240 Mils)
-G = 13,11
M= = =14

G TN #R-~

L
'—ICIH.;'J
=4
hm
|
Ln

-13

The oromopts will look iike:z

G- 3,88 D67 14 R/S
and
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G=] 2.d0 D62 tg. 11 R/S

depending upon which units are selected, and what data you have
already given. If vou have selected mils, the DG will be replaced
with ML and the angle will be in mils. Again, like the other
prompts in Land Nav, If you co not want to change anything simply
8/5. If vou want to change the data then enter the new data ancd
R/5. To clear the prompt anc see the X register, press the
backarrow. [t is possible for you te ¢hange these angles as much
as you want, but don’t because it will change the magnetic angles
Land Nav gives vou and cause confusion.

After this INIT prompts for the grid zone,
Q2N _ga? 11 ALPHA B &/S

To change it, vou musi enter 2 number and a letter because the grid
zong is a number and letter combination. zZnter the number (1-562)}
into the ¥ register and switch to ALPHA and enter one letter (C-X
excent I and 0). The data veou enter is not checked by the
computer, so if you enter garbage, garhags will be stored. Again,
to make no change simply Bs3, and to view the number Jjust backarrow
and to see the letter switch into ALPHA. You can switch in and out
of ALPHA as many times as you want to see the dets. 0Once you start
entering points, do not change the grid zone even though it is
vhysically possible.

After this, INIT calls PTS to let you enter your points. Now lets
run through INIT several times just to be sure you know 1T,

METERS-3 i B/S Change to fest. After R/5, a small 1 should
appear on the display after k75

DEGS=@ 1 R/S Change to Mils. A small 2 should appear.

G=i @_il2 249 R/S This is 14 degrees, see first diagram
above.

You should alsoc sese a2 small 4., Hdore on this later.
S-1 @ _ML2 181 H/S This is 12 degrees and 1l minutes.
C_ZN @2 11 alPda R RB/’S Grid zone |1H.

P3 _NAME?  This is the PTS routine but we are not finished
practicing with INIT.

Now execute INIT again, but first you are still in ALPHA from PTS.
50 press ALPHA.

EEET=12 @ R/S Let’s gc back to mefers.
dlLS=1? @ RS And back to degrees.

G-p_ 14,04 _DG2 This is correct, but now lets change it to the
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second diagram above. That cdiagram shows the G-M angla as
counter—clockwise or west. This is agiven as =2 negative. Enter the
number and CHS to make negative.

5 CHS E/S
GuT_ 189,11 DG2 8 R/S Change this also.
G Zd_1JH?
Press Backarrows You shouldg see |1.E682 which is the X
register.

Press ALPHA: You should see R in the ALPHA reglister.
Press H/Z3  dake no change.

4,3 PITS.  (Points)

This routine stores all points and also comoutes the vector between
them. Point zero (PP} is always your startino location and
subsequant points are the points you may be ftraveling to. After
you input all points you will be traveling to, you can input other
noints such as the locations of other peovle or reference points.
#han YOU exacute PTS tne first promot you will see is:

Execute PTS
PL_uWilMg d BSS

This allows you to specifiy the peint you would like teo change or
view., Notice that this prompt dees not appesar if PTS is
automatically executed by INIT bscause INIT specifiys P@ as the
first point vou will see.

Next, you will get the name promot.
PO_NAMC?

If the name is undefined you will see "KAME®. You may immedlately
enter the name since you are already in ALPHA. Use the backarrow
to delete the orevious character if you make & mistake, and
remember only six characters will get stored.

START FR/5

Next, you will sees the UIM prompts.
pPe 2,900 392 5.13 ALPHA wD Enter HTM data and R/S
PJ_SPR5, 20082 BR16.9230 Enter the coordinale and R/S

After this, 1t will compute the vector betwesn this point and the

previous peint and display it. Since there is no peint before B3,
that part is skipped. Let’s ge on to Pi.

1,288 R/5
PTS stops after every point and leaves the numoer of the next point

in the ¥ register. An R/S will skip the PT NU4? orompt and use the
number in the X reigster as the next oocint.
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21 _NAMEZ RALLY R/5  Name the point.

P1_2.13 WD? R/S HIM sguare.
Pl _9apd, 2pap? 3256.523% R/5 Eight digit coordinate.
PEr] 316935 E/S5 Here it ogives the distance and

gzimuth from P8 to Pl. Hemember it is a magnetic azimuths. Kow
every thing will start over with the next point. PT3 will go to P2
and skip over the PT NUM? prcmot.

2.+ 0908 R/S
pa. HNAMZ2  OP R/S
p2 5,13 nQ2 H/S
p2_g9e3, cedaz  8323,5222 R/S
Pli2 686289

There is one other case you may use if vou do net know the
coordinate for some point but vou do know the distance and azimuth
from the previous point to it, when you would ordinarly give the
coordinate simply give a2 zero or B/3 with no number entered iIf
already zero. It does not matter what vou give for the HTIW.

23.2008 R/S
D3 _NAMEZ  TRPIGA L/5
B3 5,13 407 R/S
B3 _2pad, dpdad? R/S
P2:3 DIST. M2 20d2 R/S (Arbitrary values)
P233 AZ DG? 138 R/S

You give the vector from P2 to P53 ancd the location of P3 will be
computed, Then it will go beck to the beginning of PTS with the
value 3 for P3. Hemember thet the point number does not increment
or you may start entering data for P4 when vou are still on P3.

320923 RAS

P3_TRP19G7Z R/S

B2 B, 13 _#D2 ars

B3 _E44],.5856472 /5 The somauted coordinate D3
4., 00006
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4,3 CHG _(Change)l

This routine prompts you for the distance and direction of the leg
you just finished walking. Femember, make a CHG only when changing
tne azimuth you are walking snd restart your nace count at every
change, Every leg or vector cof your course is given & number
starting at t. The first vector is V! and is5 always from P4 to
wherever vyou gQo.

Yoy do not have to walk to PI on ¥i. There is no corresnondence iIn
numbers, You may walk five vectors before finally arriving at P
or you may never go to P! at all. As you will see in DEST, you can
walk anywhere vou «~ant.

fWhen you have finished walkino V1 vou give it to the comouoier.
Press Crls ands

P¥l 3162 M7 1286 R/S
PVl 55 Doz 359 /5

The PV] means Permanent Vector Cne because you are making a
sermanent vector. You will notice that thers is already some
temporary data in vi. This is the vector from P2 to PI and was
stored by PI3 to make things faster if you did decide to walk
directly te Pi., If this is the vector that you walked you makes no
change to it and simply 3/5 to make 1t permanent.

when you make a vector permanent with CHG it is stored just as you
geve it in the memory of ths comouter. You do not need to use It
ajain unless you make an errcr, and then you use RV,

4.4 HY__{Heset Yeclor)
Geszets tne vectors, changes the current location back to 74 and

makes the destination »oint Pi. Does not actvally clear the
vectors, unless thay ran out of mnemory and reolled over. See "#dzidV
error section., For exampla, if vou enter the vectors below:

V1o 13839 i 359 06
V2 1385 4 51 00
V3 1234 w 222 UG

and then discover that ¥2 is in error and should actually be 2385 M
51 DS, you can execute RY anc start over only having to reanter VZ

distance.

You woutld execulte IV
Then executs CHG
PY1 12493 W2 HA5
BY1l 252 0G? A/3

Execute CHG agein for V2
Dy2 1385 M2 2385 R/3 Correct the error
B¥2 51 132 R/S

Execute THG again for ¥3
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BYd 1224 @2  R/S
o¥d. £22 LU /S

And now you are back to where you were pefore with the error
corrected,.

4,0 UPDT_ _(lodeteld

This allows you to store temporarv data in the current vecteor so
that your current leocation can be Ffound., 1k is5 used when vou are
not making a courss c¢nange, but need vour location, The prompts
look likes

T¥3 DIST w2
f¥3 323 DGR

hatever value vou give for the distance and azimrth will be mads
Lthe ne« temporary vector, You may imake zs many UPDT s as your want
to the same vector and you msy give any data to UPDT without any
permanent c¢changes heing made. An advantage of UPDT is once your use
ity vyou have orestored the actual azlnuth you are on kefors vou
finish the vector. so vou will not have to give it then nossibly
saving time, Zach time you use UPDT, your locstion is recalculated
from the last permanent change anc the tamporary vector vou Just
gave and if there was a grevious temporary vacter it is forgotten.

4,0 LOC__{Locetiond
This routine displays your current location as computed by the last
change or usdate.

L #3222 .2033

You may ston here or yvou may change vour logation, [T you exscuis
UT4, vou will be able to madify the data stored in UTW. By
pressing RS when UTW finishes, you will return te LOC and this new
data will ze made your location. This should net be necessary if
yorr navigate accurately, but in case you don’t, yvou can make 2 soot
correction to you location. If you do change your locstion, all
vectars are cleared, since they would hzve no meaning, [T vou wsre
successful in changing vour location, DEST will execute afterwards.

To change your location by direct reslacement:
Execute LIC
L_i28252, 2923
Execute UTk
L 2,13 w02 RAS
L. 8252,.58238% 3232.3800 RS
BAS to return to LOC
D_PJ EalLY?

This is where flag 4 is used. LOC sets flag 4, and when UTH gets
it, UTM will return to LOC so LOT can change vour location., This
will be explained later, just remember UT# will not return to LOC

if flag 4 is clear.

4.7 QEST__(Jestinglion}
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This routine allows you to define a neint that you wotrld like to
make vour destinaticn. It gives you advice on how to get there by
displaying the vector from your current location to the destination
point. It will also prestore this vector in the current vecter IF
you have not already stored 2 temporary vector, [t first asks for
the destination peoint number and gives you the name of the current
destination as & reminder,

Execute DEST
DEST_PL_RALLY?Z RA/S

You may change It or leave it tne same. This peint is set to | a3t
initialization under the assumotion that you will travel o Pl
first. PRegardless of where you are, you can specifiy any peint
ingcluding P3@ to be your destination and it will compute that vector
and display its

LiPl 2222<3:3

If your current leocation happens to 2xactly be your destination you
will get a display that looks likes:

LiPi_d<igd
The azimuth is meaningless iIf the distance is zero.

There is ancother thing that CKG does when a permanent vector
happens to put you within 25 meters of your destination point.
Instead of ending like normal, CHG increments the destination point
number and calls DEST. The computer assumes that if you are within
25 meters of the destination peint, you have found It and are
proceeding to the next poinv.

4,8 VRN (ncron

TGT is an all-in-one routine that solves several different cases of
stationary unknown problems., The particular case depends on the
data you give for the distance anc azimuih. It does this by
checking to see what you left undefined. UKkl starts cut by ssking
you for the location of the first peint. This point is called KI
for Known Point One and X2 will be c¢alled xnown Point Two., The
unknown is called U. You can make the location of these points to
se at any of your prestored peints Pi, P2, etc. excapt P,

Execute UkN
Ki_PI_NUAZ

This ig asking if Ki is a stered peoint and if so, which one. IT
vou give it the number of some point, it will use that point’s
location for Kl. The exception is Pd. 22 cannot be specified as
Ki in this manner, beczuse @ 15 the undefined value.

ESS  Undefinecd

2 E/S Undefined
2 RS KV iz P2
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If you do give it a point, the name of that peoint will replace "Ki®
as the identifier. If you pass an undefinsd value, ukk will get
the exact coordinate of Kl.

If undefined,
Kl S,.13 wD?2
Kl _g8ed.gedd?

4,9 LKW _(Locetion to UNKEIWN )
This is just like TGT excent that it automatically defines K1 to be
your current location and does net ask you for K.

After you specify K1 in one way or another, UKN and -UKN ask for
the distance and azimuth from Kl to ths dakaswr, or with "LV if
LUKN «

KisU DIST M2
glal_aZ_DG7

Again WKI" will be replaced with the actual name of the point if
one was spacified,.

BALLY:U DISL M7

ar

sl DIST w7

Both the distance and aziwuth are initially undefined and if you do
not change the values, they will oo back to the main routine as 2n
undefined value, There are now three cases depending on which ones
vou define.

If you define both the distance and azimuth, then the unknown point
will be calculated from that data alone, Ycou gave 3 known point
and a vector and that is all that is nesded to find the unknown.

Executs VKK
KL PT W2 2 R/3
QpelU _DIST M2  1@2 RS
OP:il _AZ DG? 76 R/S (99 deg qrid)
U WDE333.5222

If you did not define either distance or azimuth, then It is
assumed that vou know the location of ths ‘unknown® and are seeking
the distance and azimuth instead. UYKN then prompts vou for the
location of the other ooint and Just like for L0, It asks if this
noint is & stored point,

Execute UKN
Ki BT NUsZ 1 R/5
BALLYz{ DIST W7 R/S
GALLY:=0 AZ DC? R/S
U_PT_MUMZ 2 R/5
QPtU_686<8Y



For the last case, the distance is wpndefined and the azimuth is
defined. This is called intersection, and it invelves another
xnown, K2, Uk gets the location of K2 just like for K1,

Execute. LUKN
Lelf DIST #©? RAS
Ll AZ 002 114 R/S
g2 PT_NUM2 2 R/S

Again, if defined it uses the selected point end If undefined it

uses UIM to get the location., Again, it uses either the name of

the »noint or it uses "K2". Next, it srompts for the azimuth from
K2 to the target.

Qpstl_AZ _DGZ 176 R/S

It dees not ask for any distance, just the azimuth. &N now has
two known points and an a2zimuth from each to the unknown. There is
one more prompt that will be explainsd later.

Dlsl2 DIST M2 RS

Just RS to ionore it., [t is possible for fthese twe azimuths to be
gither perfectly perpendicular or parallel. If this happens, vou
will et a “DATA ERROR" and VKN will halt. Otherwise, the {Esinouin
point will display through Ul#.

M dD82d6.2d011

You may be wondering how a resection provlem is solved. Resection
is where you are at the unknown and shooting szimuths T7 the known
points. In a case like this, you nave only to use the back azimuth
and sclve it like an intersection nroblem. There is even a BA
function that you can use from within UKK. If you have two
hilltops and know both locations, they will become Xi and K2. You
will be at the unknown ooint called U sightinc on the knowns. You
will find the azimuths from vourself, the unknown, to Kl and K.
Because UKW asks for the szimuth ¥i:U vorr #ill have to find the
back azimuth for each and give hat to URN.

=xecute ﬂKN

£i PLT_NUMZ i H/3  iUse Pl as one known

KrsU DisT o2 3/5 Intersection case

alsl AZ DG? 111 3A /5 You read tli degrees to Kl
K2_PT_nWiu? 2 R/S Use P2 as the other known
K23 AZ DG? 222 BA R/S You read 222 degrees to K2
U _nwpz7292,32222 Your location

The last case is for = moving HUakepwss. This is time based with one
known point shooting an azimuth to the unknown at the first time
and later another known point shooting an azimuth to the unknown.
During the time interval., the unknown has moved a distance and
azimuth.

It is also for the two known peints to be the same with only the
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unknown moving. You would have to enter the same coordinate twice,
once for K1 and once Tfor kK2,

t a "AENY message that means that vou are out of me
WO reasonss

ry

You may have use
of the way dats is
cause a roll over and
distance and & azimuth s

rs, Because
with CHG will
mmy vector is @
location.

n 3ll of you memory space with vec
ored, acding three dummy vecto
ge up vector memory. A
dees not change vo

You may have added too many pot
left to take.

have any vector memory

to overwrite the vectors,
ge will be dons., When

. rrar will result

1 over®, A rollwyver clears =11 the
current one af the t 0f memory, thius
t to you, the
not bring

A THEMY error occurs wihen the poin

the vectors try to overwrite
hecause the vectors will v
vectors and saves only
freeing some up MmemMOry

cembination thereef to use wun a2ll of the computars m OTY 4
whi is guite a large amount of data.

Conversion Zoukines
Any of the conversion routines can be used to convert data for you.

Eleg 4 _gnd Reluroing

You should have noticed a small 4 appear at whail seems to be odd
times. - This is flag 4 and it has special meaning. This is
norbably the hardest cencept to exolain. so you may need to read
tnis more than once.

Flag 4 appears just before a plece in a main routine {(INIT, CHU,
LOC, etc.} when you can uss & conversien routine and be able to
return to the main routine.

Ahen you execute any routine and then execute another frn@ the
middle of the first, the computer will forget your place in the
first.

If you execute CHG
PY2_111) M2 ) _ ‘ N
tnd than exacute DEST, the cemputer will forget your glace in CHG,

This also applies to conversion routines,
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If vou execute CHG

2¥2 1l MF
And then enter 192 feet and exescute rF*M, vou have lost your place
in CAG.

EXCEPT that flag 4 allows a way around this, Ahen flag 4 is set, a
marker is placed in the first routine at the place you left off,
and you CAN eXecute a conversion routine and be able to return to
CHG.

IfT you execute CHG
P2 111t _#2 128 F»s rlag 4 aoppears and marker s set
29,4378
yau now nave the distance in meters, 5o all you have to do is R/S
and you avtomatically return to CHS.
R/7S B¥Z_ 222 G2

Thz R/S5 at the end of a conversion reutine with flag 4 set will
return to the marker. If flag 4 i3 clear g/5 will do nothing,
Also you will return to the LAST routine that set flag 4.

The only warning with this is do not press {/3 aftter a conversion
routine if flag 4 should happen to ne set and vou have forootten
where the marker is or yvou miaht wind up returninc anywhere.

Also, the return is not smart, so if you execute a G-T conversion
at a gistance proamot, everyihing will run fine., excent you wWill get
garbage for the answer.

The fellowing sre subroutine raturnable nlaces in Land Havs
At any distance prompt

At any azimuth orompt

At any place where vou exchange UTu data,

List of Subroutines
Return fto:

rh Flash-3last Dist
MaP Weters Lo reel Dist
Pl Feet to Meters Dist
BA Back Azimuth LY
ML >D3G Ails to Degrees fn
OG> L degrees to mMils i
>3 Magnetic to Grid i
Gem Grid te Magnetie Hu
T Trus to Maanetic i
T Magnetic to True nmu
G=T Grid to Trus ItH
T>5 True to Grid n

S current YTM coordinmtes

All of the above routines will return to the 2a2st return point if
H/S is given after their completion.



KMl Kilometers to miles
A I>K4 Wwiles to Kilometers

F=C rarenheit to Cslcius

-1 Celecius to rFarenhelt

SLIPE Finds the zlope in pmercent and degrees
ETA finds the travel time and ETA

These routinas do not return to anything and RE/5 after them does
nothing sexcept clear the return flag.

EEB (Flash-Bang)

fou press this once and it starts the stoopwatch in the HP time
module and sets flag d. HWhen vou press it agein it clears flag @
and it prompts with the temperature and then calculates the
distance based on ths time elansed and the spead of sound. The
temorature must e aiven in ceqress farenhaeiil,

Execute FE when you see the flash from the exgplosion

Execubte rB again when you hear the tangd

TEWP @ F? 75 R/S You give the temp and R/S

424, BoRa Distance 15 in ¥ register, (Your distance will be
diftferent)

Try it again
FB

FB

1EdP_152  R/S
42 . gedi

Thne Cs»F and F»{ routines do not return to here cor anywhere. The
distance is in eithar meters or feat dapending on flag 1. The
temperature does have a substentizl effect on the soeed of sound so
you might want to carry a backpacker”/s thermometer althoudh
pocuracy to 1@ degrees is adeqguate.

BA fank Azimuathi

As mentioned above, BA finds tha back zzimuth of any azimuth., A
back azimuth is simply the opposite direction. To convert, you add
]8@ degrees if less than 18¥ and subtract if crester.

The back azimuth of 99 = 273
254 = 74
15d = &

The subroutine 3A doss this for you. To use it yeou simply enter
the azimuth in the X register and sxecuts 3A. The back azimuih is
put in the X resister and there are no prompts, Yoo can execute it
again to find the pack szimuth of the back azinuth which is simply
the original azimutn. The baek azimuth works in degrees or mils
depending upon flas 2.

123 BA
383.8332 The BA of 123 is 323
BA

123,993 The ZA of 343 is 123

LY
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ALDG, Dordl etc Ehrough >0
These all do the simole conversion indicated in the table above and
they will all return to 2 main routins at the last return point.

SAVE, GET

These subroutines provide the user with a means to store 2
coordinate for latzr usse, SAVE will work any time and it gets the
last coerdinates ovt of UTW’s registers and outs it somewhere safe,
It will return to a mzin routine 1f R/5 is given after it. GE
does the ocposite, puiting the saved data inteo UTM’s registers and
then with R/3 returns, allowing 3 main routine Lo wuse this
Iinformation.

SLOPS
Slope prompts Tor the change in elevation and then the distance
between opoints.

ChG_ELEY? 2040 R/S
NIsTs 42% B/S

You can give any units for CHG ELEV and DIST as long as thsy are
the SAMZ. Don’t give the change in slevation in feel and the
distance in miles. It does not de any error checking either. It
responds with the slooe in percent and in degrees regardless of
flag 2.

48% 2500
£ETA

This routine orompts for the rate of travel and for the distance.
Again the units of distance &re not important as long as they are
the same, Donft give the rate in MPH and the distance in
xilometers, The rate must be per hour.

BATEZ 2.5 B/5  (Km/hr for this example:l
21312 12 R/S  (Km)

1t returns the time regquired to move this distance at this rate and
then with the ETA based on the current time set in the time module
if thers is a time module. The + indicates acditional calender
days. +2& means the same day, +1 indicates the time aiven is for
the next day.

IIME_4.48 R/S
STA 23314 %3

The T4 is in 24 hour mode and both are in normal Hi.ud format.
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Sgclion 83 Glogs:iry
aAngle The measurement between two intersecting lines given in
proportion to a8 full circle.
Azimuth A direction.
Beck Azimuth The opposite direction of the (foward) azimuth,
Besring ihe direction of travel.

i the fiser to-tiedr all of
rs stored in thevoP~41, L 25 not iclear the

Coordingte A number having a vertical and horizontal component
that identifies & specific location,

Declination Either the G-# or the T-# angle depending on how your
map is ruled. (Either with grid lines or true lines)

Exacute The act of sxacuting a function.

Elco A flag iz a one bit memory cell that is either set (=1} or
clear (=2).

cynciion Any instruction whatscever, either built inteo the HP-41
ocr a name of 4 pragram.

grid Coordincte Specifically, & coordinate that is read from a
military map’s grid lines,

Grid Divergengce  The angle of divergence that occurs when the
perfectly square qrid svstem is overlaid on the geographically true
lines. This G-T zngle is zerc ai the central meridisn and increase
ss distance away from the central meridian.

Srid Lines A set of verticsl and horizontal lines that intersect
at perfect right angles and ere used In the Military System.

Srid Zene A number and letter combination locating & specific 4
degree by B deagree arez on the zarth. It is given in the form NNA
where NN is | — 6@ and A is € — X {except I and O},

HT4 Hundred Thousand ieters,

HT# Squere A square given by elther a pair of numbers in the form
X.YY or a pair of letters in the form AA that identifies one unigue
square one HIM on each side within each of the 4E& major grid zones.

Mister Clear " The process of clearing the entire HP-41 and
starting over tresh.

¥Mils There are 6497 mils in a c¢ircle. ©One mil is one meters
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tangsnt arc distance one kilometer away. (An object that is five
meters wide and one kilometer away will apoear as five mils).

Pice Count An accurate measurement of distance by counting paces.

Progrem A set of Instructicns stored in memory that causes
certain operations to take place,

Brompt 4 ftern usad to describe the contents of the display at the
instant when the computer halts its oprogram and requests data or
displays data.

Begister 4 memory location Iin the HP-41 that can be ussd to store
data.

Boutine A program is composed of smaller routines that do
specialized tasks.

subroutine In Land Hav, a subroutine is & very small orogram that
does some simple task, usuvally a conversion,

Time Modile 4 plug—in module that gives the HP-41 time functions
like = clock and a stoowatch. This module is built into the 41CY,
but not the others,

Yector A distance and direction »air describing a leg of a
journey or a displacement to anothsgr point.

Let’s go through the steps in running a land nav course. First vou
qet your mep out, Find vour starting point and pick a number of
soints you would like to walk fo. Then you INIT the Land Nav
module and punch in these points with 2TS. P& is always your
starting peint and P11, P2, PZ, etc. ars your cdestination points,
You have arranged Pt to be the first point vou will go to, P2 the
second and 5o forth, but vou don’t have to stick to that order,

Tne PTS routine gives you the distance and direction from P2 to Pl
to P2 stc.

Now vou start walking and kesp track of your pace count and keep a3
steady azimuth. W#hen you have completed the first leg of the
course and go to the second leg, you nzed to report it to the
computer. It is not When you change azimuths that you use CHG.,

CHG will prompt you for the ¢distance and direction you just
finished walking and will stors this data as permanent vector 1.

At the end of the second leg, you will store P¥2, It is completely
up to vou where vou actually walk to on V¥

Let’s g0 through the steps in running 2 land nav course. First vou
get your map out, find your starting point and pick a number of
points you would like to walk to. Then you INIT the Land Nav
module and punch in these points with PTS, P2 is always your
starting point and Pl, P2, P:, etc. are your cestination points.
You have arranged P1 to be the first meint you will go to, P2 the
second and so forth, but you don’t have to stick ta that order.

The PTS routine gives vou the distance and direction from PZ to P
to P2 eteo.

L1
I



How you start walkino and keep track of your pace coumnt and keep a
steady azimuth. dhen vou have completed the first leg of the
caourse and go to the second leqg, you need to report it to the
computer. It is not when you change 2zimuths that you use CHG.
CHG will prompt you for the distance and direction yvou just
finished walking and will stecre this data as permanent vector 1.
At the end of the second leg, vou will store PVZ. It iz completely
up to you where you actually walk to on ¥i, yvou may walk straight
to Pi or ta D3 or you may #“alk to alace that is nal a2 siored gaint
at all. Also at the end of VI, you can use LOC to compute your
gxact locaton and then you can use DEST to tell vou the distance
and direction to any stored point.

Neow suppose you continue on V2 to P2, but somewhere along the way
vou need yvour location. This fs whre vou execufte UPDTI. You are
not changing directios and meking a oermanent vector, so you wili
make a temporary vector. You give UPDI the distance and azimuth
from your last change up ¢ your lecaton. You ¢an then see your
location with LOC or use to with LTGT Jjust like when vou make a
CHG. Because this V2 is temnporary., 1t cn pe modified as much as
you want. It would even get modified by DEST {f there were nothing
stored in ti. That means you can execute UPDT as many times as you
want, each time you ¢n give a different vector and it will compute
a leogcation based on the last change. Also, den/t worry if you
executs CHG and it already ccontains some incorrect data, because
Ihat data 13 iemporary angd you can correct it. '



LAND NAV
KEYBOARD

XXF P - D XXX

FLAGS SET
01234 0-FE Going
1=Fast
. F=-
4-Fetyrn
FPending

INIT PTIS5 DEST IGT

A 3 ) 3
D ) )

H}T TﬁH GfT T35

'. ENER!@
e e= ==

MaF FaM KMaMI MT#KM
[ S [y WS |

DG*ML ML¥DG Fal T F

=xfux e ==
e e == o0




	Cover
	Contents
	Introduction
	Section 1: HP-41
	1.1 Compatibility with the HP-41
	1.2 HP-41 warnings and Care
	1.3 Using the EP-41 with Land Nav
	1.4 Using the HP-41 as a Calculator

	Section 2: Military Grid System
	Section 3: Land Nav Example
	3.1 Installing Land Nav
	3.2 Land Nav Example
	3.3 Rules to Remember

	Section 4: Land Nav Functions in Depth: Main Routines
	4.1 NAV
	4.2 INIT
	4.3 PTS
	4.4 CHG
	4.5 RV
	4.6 UPDT
	4.7 LOC
	4.8 DEST
	4.9 TGT
	4.10 LTGT
	MEM Error
	Conversion Routines

	Section 8: Glossary

