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Basio GengraL Tobemetion

B0 CHAINS = 1 miLE = 5,280 F+.
| CHAIN = |00 LINKS = @i FT.
I LNR = 7.92 inches = .66 FE.
IO SQUARE CHAINS = | ACRE = 43,560 FT. SGUARED
| MILE SQUARED = GHO ACRES = 1| SecTioN
| METER = 3.28083 R, (3937-7200)
6 SecTions X 6 secriens = Townshi p-

. . THPICAL TownNSHIP
Sectiors in a Township begin with 6l 5 |y |
#®1 in the NE, Ending with # 36 1 9 lie [n )2
_in the SE. | __ 17 {6 1S |M 13
| e e féimiﬁz‘? SR (el n jariabia

| 3& 30| 23] 28| 21| %| 2s
_31] 32) 12
SEC. COR. OF
3,4,9,10 _ SEC.COR, OF
2.3,10, 11
ENOTE &

Yito qllo NIAG IOIH SEE. FORN\ q@w-“"
Lor -cur*\er \Dreoldowh
in Sobdivision Corneg

I0R. OF 9+]0 & 'ly CoR.OF loé," NAMES.

L ajlo §—- ¢ : ‘—0 ~ — -# st ion

WCoR. OF ¢

1,10415,16 °

see, 0or- OF ]o.ll,l'-l’ 15.
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A TBEARINGTis a. direcTion | compesed of DEGREES,
MinuTES , and seconds. There are 4 QUADRANTS That
a bearing may fall within, with the Decrees being
assicned 08 Follows : HokTH:

q"%&&/_/ neqeea:ﬁtog)’g« ﬁ
ul

WEST: Q0 DEGREES

90 DEGREES = EAST

\‘9%‘ .

S apry
* 7,
ZERO
oeﬁzses
SOUTH

S0 - there are 90 Desrees in each Quadrant, A
bearing of SUS°E will fall exacty in the middle of
EFsT + SoutTH.  Eacn DeGREE h2as (0 minutes , ond eacH
MINUTE NaS GO seconds; much like o clock  with

HOURS , MINUTES + SeconnS. Due EAST covld be written:
NB4-59-GO E

'-'ﬁ!j ' F becin with Zero desrees on North,
0S5 Aoove, but continve cockwise until ending with
360° on  NoRTh AGAIN.
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NortH
»360° O«

4
West 2q90°

Like bearings, Azimuths consist of DegREES , MiNuTES,
ond Secends.

FOR A NE BEPRING DO NOTHING

= AZIMUTH
FOR A SE BEARING 180°~- BEARING = AZIMUTH
FOR A SW BEARING |ao + BEARING = AZIMUTH
FOR A NW BeaRWNG %0 -BEARING = AZIMUTH

For on A2irwTh between 0 +90  DoNething = NE BeARING
FoR an feimuth between 90'+180 180~ AziruTH = SE BeARiNg
For an feimuth between 180+210°  AzimuTh=180" = SW BEARING
FOR AN Azimuth between 21°+260° 360"~ AZimuTH = NW BEARING

¥ Practice To follows ... it is first hecessary
To Unow how ‘I‘o APD ond Sub%gacr items that
have  DEGQREES' mmo*es ond Secohds AS with

AAMUTHS, BERE!NG.S AND ANGLF.S.....



oc orgles | dees not diffeR from troditional Addition om
subtrackion .... example... Us°+10°=88° By q0°-30°= ¢o°

S in bearings, azimoths,

HowEVER , when minutes and secondS are involved SINCE.
GO SecondS = | MinwtE and
60 minutes = | DegREE o
it is necessARy To Thik of it in terms oF GO = | UNIT
ol the nexT WIGHER VALUE..

EXAMALE L MDD 50 30 4S"
+ _30 Yo 35" G)Abus FIRST carRy 1

' 80" =1+ To minvtes column.’
_'7]\_'-= 1%+’ @ADD MINUTES column § car

{1 1°ro DEGREES column.

l8I°l ®aobd DEGREES CoLvmn
SouATiON: 81°1°20"

S is done the same way, but it is semetimes
helptol +o "berrows” A Desree To Beein with.

LS
EXAMPLE . ' ('rnE SAME! '
Qubtract  180° oo: 00" —»CoNVeRT To - 119°54' ¢o”
=~ 4o’ 18’ 26" =40 15°28"

SowTIoN® 139 4y’ 35"
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I+ N 15-36- 4SE 15-3¢G 45
2. S 80-5l1-20¢ 9. 08- 4O
3. S 60-14-34 W 240 -14- 34
4. N173-48-s0W 286~ 11- 10

THEN _BEARING 1S ¢

i\ 85-57-10 N85-57-10E
2. 46-23-31 $33%-30-23E
3. 237-18-02 §57-18-02 W
H. 325-417-2%

N 34-12- 32 W
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A SPEEDIER mMETHOD To +, =, X, of < beariNGS,
AAMUTHS | or angles § i3 To vse THE HR (hewrs) Function.
This function takes ‘0,7, 7 and purs it interms of a

decimal.

HMS +okes somethi ng
back into  Deqrees’ minutes’+ Seconds”

in decimal farm

HR + HMS functions may be AssigneD To any KEV.
Typically , in Az., they have been As EoLlows:

THE YEWow Kev, calleo Tue
SHIFT Ukey, let's you Access
the functions above eacH Kev.

For This Bxample o
AR foond @ Shift 2
HMS  foord @ Shift 3

ADD 0 16 us 35"
G, 30° 25 52:
9 wt 28"

‘o m il'\ |(po"ls35 > P“.TS o) ¢ o ‘“*o “R

2. Shif+ 2

. Keq n 3002550 > Putsy ©

3

H. Shift 2

5. <+ —
6. Shifr %

Key =7

)

)

4 , [ in‘_o “R

16.7597

30. 4300

ADD THE 2 NuMBRERS iN HR  47.1903

— Rts the sum ba into ', ", 4T.n2s
SoLuTIoN: 4T1°1° 28"



. 101=23-16 2-589- 3\

. 37-49-12 3 2

i

N-18-5¢ < 83-02- 40

68-4S-53 = 12-4o-29

350-12-56 = 329-y43-10

33%-25-15 <

25-23-40 = 8.ei-20

O-13-39 X 12-56-20

C

NoTE, I terchanqeally WSE Deasnes

TioN .
I1I54=21-3

lod-22%- 47

56-05-24

20-23- 46

84- 06+ 19

3-09-56

15-38 -Z4

TR

inSTeAD of the °; ', and ' symhuls.

129
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OK - so far we've |eARNED 2 METHODS To ADD oo
SubTracT |, beaRINGS, ABUMUTHS , ond ang\eS.

I. De it manually.

2. Use the HR and HMS functions.

Here's +he final | and fasest memop — used
FoR  ADDING oR SUBTRACTING o  beARiNG , AZIMUTH,
or ancle aleeAdy in The Degeees, MinvTeS' Seconds”
formot (WMS),  HMS+ ADDS Two Trems.
HMS® SUBTRACTS TWo ITems.

Again  HMS* and HMST functions maybe Assiened To
VARIOLS Uews. _

Fe this examPLE o
HMS* foond © Shif+ +
AMS- foond @ Shift -

w 16" us' 38"

o *jgojiﬁgi
ey SRocES,

I. Key in 16,4538
2. KENIERY (hit enver Key) 16.4535

3. Key in 20.2580 30.2550
4. Shif+ <+ 41.1125

SOWMTION  41°4' 25"

» K Practice with # |-y Previevs PAGE. {K“




Program HP33s for HMS+ and HMS-

For example, I will use "P" for hms+ and "O" which shows the +/- on it for HMS-.
I wrote these for the greatest economy of program steps.

To program them in you go into program mode

I will use [grn] to designate the greenish left shift key and [purple] for the
purplish right shift key. I will then show the face of the key and then the
function, as in [R/S:pgrm] meaning pgrm is the grn shifted R/S key.
program mode is then

[rn][R/S:pgrm]

If no other programs are in the calculator you can just start entering,
otherwise you might have to step down through the existing using the rocker key
in the center top of the calc to scroll through the program.

You might have to copy this into nodepad or something using a courier or other
fixed width font to be readable.

[gm][+:LBL][+/-:0] should showup as 00001 LBL O
(Note: first character is the letter 0, rest is the 4 digit program step

[+/] 00002 [+/-]
[grn][+:LBLJ[E:p] P0001 LBLP
[gn][5:->HR] P0002 ->HR
[x<>y] PO003 x<>y
[grn][5:->HR] ‘ P0004 ->HR

[+] P000S +
[purple][5:->HMS] P0006 ->HMS
[purple][+:RTN] P0007 RTN
toggle out of program mode with

[gm][R/S:pgrm]

The numbers to add or subtract have to be in the stack just like normal addition
or subtraction.

to run hms+ do [XEQ][E:p}
to run hms- do [XEQ][+/i:0]

you are responsible for setting the number of decimal places you want ahead of
time using the display key up top right, or you could add a FIX 4 to the program.

If you want other letters to be used just substitute them when keying in the
program.
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An  ANGLE is +he. dtqerence. between 2 bearings
OR AZIMWTHS,

4, ;:u ict
J'e
&

When I'm workine in bearings,
I leok at it as AoDING or
svbtracting KNOWN parTS

ofF The piE. %
In this case 45°+35°= 80°
v e same i 2« NEND
RN
360°- 318°= 45°+ 358° = 80°
w 270° ‘lo°
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Fiein Examples of ANGLES

IN A -h.gpnca\ Qc\c\ sitvation |  ZERO degrees is put
_. ‘ (osoa\h{ the Pgu'ﬁ LAST OC-CUplCd5 __ and

an ANQLE o -\-kf._, Right  turmed to the (FoRESignt

(L\snllq the peint that will be ocwptecl nexT

FORESIGHT (FS)

<1 SRTY is 275° To cheex human errer as
wel\ as amq ‘ecror in the  alignment  of the instroment
Seope. Qol\ma.hon),o; a3ece angle is turned with

the Scope " FLOPPED v'er in the opposite direction thet
it was 1k -CirST\_mE

Sec BURP is ADED to the fisT by
HOLDING the 215° urtil it is placed on +he backsicht
(|os1' AS ZERD was ortGmaJl ) ond then rele%mg
the motion 40  allow -tz to be Accomulated.

l. Locx 215° in GuN

2. Siewt BS g
3. Rewgase motion
To M‘g second

FS



#]
#2
#3
#4
#5
#G6
#7
#8
#9
# 10

To determine vg the <4 RT. tumed is Good eor NoT,
The Second <4RT is divided by +wo +o qet the
MEAN < RT. If +he MEAN (s within 5 seonds

of the TesT «Rr the angles aee qererally
Censideced to be 9°°A7 depcndu‘nq on the instcument,

Examele: 4 RT 1) 20- 15- 28
2.2 Ho-30- 5o>3 seconds = OK ANGLES,
m) 20-15 - 25

vV i M"‘*
WOIES  An insrrumenT will never read mere than 3(90 1
(750 if e QirsT & iS qreddeR e 186" you
© mosT ADD 360 To 42 before dividing 'Lq 2.
'& M }W n-v"'&h ""&p.-—-ﬂ"’a#‘" ﬁ‘#“.;\." «}“'uﬁ*__r"’f“'}"
EKPM\p\E. < Rt l)2'75 00-00 =» Greoter +han 180°
2 190-00-00 =5 (1904360 ) + 2

m) 215-00-00 = FLAT ANGLE, OK.

FiND THE MEAN & RT ... ¢ is it OK?

R 1 3019.50 z} (b-39- HO m)

4 ‘3 M5-13-22 ) 290-36- 50

4 W n\ 16 -33- 48 2) 153-19- a5 ™)

4 Rt u} 122 -31-39 2) aH5-03-060 ~)
<Rt ) 195-30-20 ?) 30-4o-50 m)
FRr ) 8-uo-30 2) M-ai-a0 ")
4 ~> s - 06~ 12 2) 190-13 - 37 ~)
& »)5;5-%-0\ 75 291 -32- 02 ~)
¥Rt 1) 181-58-4s 2) 3-51-42 ™)

4R H1aa-a1-19 2) 38-54 - 45 ™)



60-33-40 = 2 =[N3Ac

# |

H2 203:50+2 = w5-1p-25 o
# D 153-:9-25 2 = 7-29-43 "
¥ U ous-03-00:2 = 122-31-30 ?
# 5 [(‘%0*-(30-‘*0'5031-'2. = A5-20-35 .
# 6 1722022 = 8-4o-40 "
# 7 [(ro-12-31)+%0] 72 = 2750619 “
# & [(suor (au-32.09) ]+ 2 = 325-46-0] "
# 9 [(3:57-42)* 30 + 2 = I81-58 -5 "
# 1O ANB-54-4S 2 = (39-271-273
% (HPal ) |

Key Steokes To Solue #5

e N

I Key in & 2 36-40- 50

2. <ENERY 30- U0~ 50

3. (* Since 41 is %feoc\'e(‘

than 120y ADD %0" )
K&q in 360 Ve

1. + 396-40-50

5 KR (sh2) 390-63-06

6. KRey in 2 2

7. - 145 - 34-03

8. HMS (shr3) 95 20- 25

compﬂQE_ TO

30-19-50

4518 - 22
76-39- 48
122-31- 39
5-20-20
B-40-30
215-06 - 12,
325- 460l
181-58- 45
129-27-19

12-90

LB ELAT
oK. 2"
o 5

NoT
oK. QY
O|< S n
NOT "
oK 10
NOT p
oK 7
oK. FLAT
NOT 0"
oK
Ok q"
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A G Weee

BACK FORE SIGHT
swent CBS)

We typically fum our ANGIES feom +he
bacesight | To TRE RIGHT . T ouR FORESIGHT.

¥ (l’\oﬁ cacnlator + computer proqramsg ARE setr vp fr u.sfnj £ RT.)

Problem -
If the Bacesicht beariNg is S35°W  and
the Ancle Richt ig 278° (& re),
WHAT iS THE FORESIGHT REARING 77
N

1Z-90
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Selution There Aee SeweeAL ways To approich +his problem, T
Wil expain whet woRes best for me.

#1, Chahae the BS baarir\c3 to an pzimuth, 180+35°= 2158°

#2. Add to this the «Rt, 258 +215°= 490,

#3. Sirce we Unow that o cicde tan nevee have MoRE +han
'6&0"-) a$ our example sho\..os, merely  subtract 360°
from +he tetal. 4Ha0®-3L0"= 130°

Yy, C\r\o.hse the AUMUTH A R_ba o a beasing — if
desired, . 130°= :

st BT e o Fop8SiCH BEARING,

1. NICE O
2. S 25°E 118°
3. S 83-30-45W 18°
. N 76-48-00 W 95- 20- 35
5. 6 35-08- 1L E 215-18-08
G. 85050~ 50 ) 1642~ 3|

NOTE . IT HePS To noaw a  <Qeete s N
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Sewutions  To  Adding an &Rt 4o a BS benaeing.

'H"Ii'f BS beosing= NIDE
' o {; . - m1
Pimoth= 16° + +Bt 60”2 Maimoth 70" = FS Beaeine |N7OE. |

H2 6 bearine= gI5°E e
Admuth= IS5 + ¥Rt 115 Azimuth 330" - FS BeAriNGg EN 20" W. P

j BS bearing = §84-30-45 W
Azimuth = 269-30-45 + 4Rt 15°= MaimuTh 284-30-45 = FS bearine
L\ms -29- 1S w.:

wi BS bearing = N 70-48-00 W ¥ A NoTE! ¥ 3
Azimuth = 289-12-00 + 4% 95-20-35 = 38Y-32-35 @

- 360-00-00 FS_BeariNg
A2IMUTH = 34-32-35 = ;N_QH—BQ—BSE__‘E

BS bearing = 335-08- 1L E Jo K over 3ol
Azimuth = 144-51- Yy + 4Rt 315-1R-08 = L4009 -52
= 360°00-00 FS Benring
AZMUTH =  10D0-09-52 = fS'H-So-os E]

| BS bemvins: S50-50:50 W
Aimuth = 330-50-50 + 4Rt 76-42-31 = Azimuth 3071-33-21 = FS BeaRiNG
LN52-26 -39 W |

SKETCH  EXAMPLES §




Foliowing the same principles, it is often necessARY 4o
Calecvlate the Angle RIGHT from o Knewn backsight +o
a. desired Laresicht.

EXAMPLE . Our B Bgarine is N20E y we want to 9o
Dut EAST, Whet <«RY. do we need +o tVBEN.

4
‘:9“’ " Acain , there pge many ways
IN2 to acrive at a sslution | dgpendinq
< AR on how yeuw look at i+,
A [ iy

e €R¥S I find it easier 4o

work in bearingS | and simply ADD

or subtract what ever pleces of the
ple that I need.

In this case Yy of the pie = 90 - 20° = <R+ 700
My best aduict is to DRAW A PicTuRe.

' Rl
2 S18°E §258°E

3 g uoWw N S8 w

Y. N |o°w S '-IO°E

5. N80 E N26° W

A SS°E N1S° E

7 S 5§5-40-25 W S #1-594- 50 W
3 N 35-15-48 W § 20-58 - 3w
9 S 45-10- 30 W N 65-1l =21 E

0. N28-28-292E N R-0R-0RE
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Sdukiens to <« RT PRACTICE

AGﬂiN - this is just how I'd leee at it — ﬁr\d whot wores best %r' Liou,”.

]
s°+ 1807+ 75 =
#2
89.59-50
~ 55-40-25

"3 #B 1
7 && 35-15-48
L3 180 ~( 4o+ 55 ) = :—lzo-c;;-oo
0-5R-
|/ o \J¥ ) prsw
| 3 _

#4 : \ \
ﬂm
\.::'{

T

s
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A suvvey tmverse is the accumulation of many
leqs (:Lbearin3“> 1 distance) to find the overall bearing
gnd  distance beturen 2 pointSy when a dicect line
of sioht is not possi\o\e , or distanceS are +teo grcad'-

Teaverse Point (T7)
4. TP 3

If the bearine and distance for Les#\ is NYSE 5 for 20 ChainS)
Then , between Point A + TP A we have travelled NorTH |4.14 CH.
and EasT MY eH. | gasT. |

*EAcu Bea.d\\eéi distance can be browen down inte a
Loditvde  (hew for we qe North or South) ; and o
DeparTure (how for we o EasT or WeST ).

N q5°E- = N 'qo"'l - RE&“'AN sULAR Coog,o»Nad’ES
20.00 E 4.4

By the same token , o lattvde ond departure

may be converted inte a  distance + bearing.
+the POLAR  CoorDiNaTES.
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R‘*@"e P&

The yellow key,called the SHIFT
Key, lets the colevlator access
the functions Above each key.

------------- N
pie. : The location o?ﬂ\g: Yellow key » | (]
| HR_ AMs functions may ” *
IESTER S ey ety vy PR RP
x , @&y
- o . R/S

KEY STROKES &
N4S’28 3pF 20 cn.

Bug to Rectangular,

Key in Bearing (HMS)

t.

2. Wt 2 (Purs into HR)
3. Keyin Disyance

y. Slmh 5 (P#R\

G

7. | UREy is displaved.
IXAMPLE . DISPLANED

. Keylin:  us.253¢

2. shify 2 4s.5UN

3. Key in:  20.60

4, Shitt 5

5. Latidude= 13.9953

6. X&rY

7. be,pox'\'vre.-‘» 14.2@7Y4
NSWER: 1 13.9953

HP 4} CX CALCULATOR

)

NI132953 E .2874

Rectanavlar to Rlar

Key in DeparTuE

ENTER

. Key in Latitude

Shift & (R®P)

DISTANCE) is displayeD.

1S ad |

Bearinghis displayed (in HR)

8. Shift 3 (Pus bmrin% into HMS)

'_QG\?!-FNN:-

EXAMPLE. ¢ PISPLAYED
i. Ke\f in: H.2e7Y
2. ENTER
3, Key in: 13.94863
y. Shift G
5. DISTANCE = 20.00C0
. X&rY
7. Bgaring s Y5.5a18  (in HR)
8. Snift 3 - 453530

Assé, a2 ° -~ » -



Polar and Rectangular Calculator Functions

*Example using the

hp 33s

A x = 500.00
Ay = 520.00
R
E
C
N 20.00 :{
E 0.00 N
G
U
L
A
R
C
B x = 470.00 C x = 500.00
By = 500.00 Cy = 500.00
RECTANGULAR
KEYSTROKES
RtoP P to R
1. Key in Departure 1. Key in bearing
2. <Enter> 2. "Green Shift" +[5]= HR
3. Key in Latitude 3. Key in distance
4. "Green Shift" + 4] 4. "Purple Shift" {4
5. Distance is displayed 5. Latitude is displayed
6. X<>Y 6. X<>Y
7. Bearing is displayed 7. Departure is displayed.
8. "Purple Shift" +[5]= HMS
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8-0G
_ . THE
Heres the basic mothmetical basis . Survey leg can be seen
sast as o right triangle, .and defined by the
™ P\,‘-I-ka%o\'ea,n “Theorern ¢ AT+ B = @27 Solves
a-’ ) DisTﬁN(lE.
E!I 30"
z3 ‘\\@ ) . '
Po\tx\' " (\)
SOWES
X's
e MM+ MU= 207

* To 9o from a2 beming% distance to A lahtods & rture (AND

: bace ),
QUICKLY > (See Box for HP33s~,) —> —» eﬁ?gx calevlators

bave o P=®R, R>P '?unc:\'(0h7 or Poar "se.d'&h%\)\QR.

e

RecTaNgOLAR A [ .
T = + _’9“-' = lat. ¢ Dep. TO Br.% Dist.
T .
},’ = + > 3 K = BR,‘E'D'\s-\:.To Lat. ¢ Dep.
E
* Keg\)S‘\'ROKE,S
#*

PR ~ +todies o bearing * distance ond converts To o
\a*f*%dﬁ + depar‘\'urc..

R®P - tales o lotitode + dcpariure. ond converts to a
bmrinc, + distance.

R>P P>R
1. Key in DeparivRE 1. Key in Beo.fil\\% (“MS}
2. Ewte 2. Green Shifr ' 475 - C“‘i)

3. Keyin~ Loditude
u-\G}Rcer\ S\'\.\’ck' * L\ L\.\ery\ S\\;('\tl "\
5. Distonce is Aisplayed. 5. Ledivvde is diSP\a\‘e_cL
GC. X&3pV¥ G. &Y

, o i displaned (i WR) L
Z \Eéc.t:\\'.\o"qt:ri:'fqaa (TTVYCR 7. Departore is d‘sP\“\\e‘)"

3. Key in DisvYance
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GiveN the obeve distances bearmeas Calevlate the |atitude +
departure for each leq ot the +raverse,

Bearing, Distance Latitvde Departure
b NUYs'E 20.00 N M. M2 E W42l
2. SHO°E 25.00 S 1151 € 160691
3, N3O'E 35.00 N 30.3109 E 17.5000
4. S3S°E 15.00 S 12.2873 E 8.6036
MORE PRACTICE
5. $33-59-30w 16.54 S ©0.002M W 16.5400
6. N7T3-al-20W iI2.73 N 3.6H63 w 12,1960
7. S60-183-41 E 58.22 S 28.834I E 50.5183
8. NO-02-|8E 3.92 N 3.9200 E ©.0020
2. §5-59-4oWw 79.50 S 19.0653 w 8.3023
10. NU4-20-30W 18. 3\ N 13.0950 w 12.1975

. N33-01-59 E Ho.05 N 31.5456 E 24. 6754
2. S16-4H9-27 W 00.70 S 0.6700 w 0. 2020
13. $88-03-10E 20.39 S 0.6795 E 20.81839
4. N T0-32-4% W Us.6lk N 15. 3311 W 43.0090
I5. 83-15-07T w 5.99 $ 5.9304 w 0.339%
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Point B

Qiven the above |o.+i+vdesé, dep&r'('ures 5 Calewlate the distance
and bearing for each leq of the +raverse.

Loatitude

N 2L
S 19.1511
N 30. 304
$12.2813

MORE. PRACTI\CE,

8 80 .0000
N 13 .0000
N 26 .0000
S g .0000
S 39.8888
N 2.1558
N 100.0000
S 35.0000
S 79.3338
N 16.1780C
N 0.0123

Departure

E H.aM20
€ 16.06N7
€ 17. 5000
E 8.6030

W ©0.1000
W 45.0000
E 5l .0000
E 70.0000
w ©.5000
w 20.06000
E. 100:0000
E 10.0000
w .2222
W 57.0032
E 0.854(

Distance Bearing

20.0
25.0

35.0
I5.0

80.0001
4G . BHOR
§57.2u45)
170.4557
39.8919
20. 1158

1. 4214

36. 4005
1. 3982
51.254¢
©. 8547

NU4S" E
3 4o’ B
N 30 E
S 35 E

SOo-04-IB W
N 13-53-12 W
NG2-51- 14 E
S 83-28-49 €
S 0-43-05 W
N 83-50-55 W
N 4s e

SI5-5-43 E
§0-52-55 W
N74-09-18 W
N&i-10-31 E
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Point A Point B

# To find the TOTA-@)M*E*U(&S + departure between
Point A and Roint B, we Simply  ADD  All +the lecs

to 3&-\'\@.\’.

> AssigN o positivE “+ Value 4o all Northings + Eastings.

? AssieN a neeative = Value to all Soo-rhinas* Westings.

Summation (S) Summation (2)
of LA+\"|'U¢:\E.§ of Departures .;
o+ a2 L+ MYzl
2. = 19.1811 2. *+ 16.06A7
3. + 30.3109 3. + 11.5000
Y., = IZ.ZB‘TZ:A‘ 4+ 8.6036
ToTaL ToTAL
LAT. +13,0i40 DEP, <+ 56.3I154
= NI3.01M0 = E 56-3i154
N13.0140 >'ro'rm.. LAT. + DEFR. Betweéen
ESL 3154 Point, A + point B,

N76-59-14 E > TotAaL Dbistance + bearin':)
517. 71997 between point A + point 8.
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™3
P
NS T DN
«.— T e BN
\ /
/
\\ 9
o, \“}9
Y “2
\ SecTION \
),TPz. 8 \‘
) 0 = Fonp CoRNER
\ Lgorehilliy q
/ 0.\0.
/ olod
§9,,? ‘:’,\\\n
2'/(; \
/
\
. \
{NEB-34-0U W ; 80,0260} !
\ ¢

e

7
\0‘o

/
/
)

W7o~ = — — A
TPl

Here's 3 sample draverse acound sel. 8. BResin
at the SE Cor., +raversé clockwise aroond +the SecTion.
Compute the +otal distarke ond bearing between found
cornes on the perime.:\'c.r of SEC. 8.

South Bdy. -10+12 = +2.0 Lf'l'.' N2.00 _ nN88-34-OHW
=10 +(-10)= =800  pEp.s W80.00 80.0250
WEST Bdy. +40 + 4i = +8l.0 = N8il.O _ NZ2-017-16W

+15+(~18)= ~3.0 W 3.0 81.0555
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NeRTH Bdy.  +15.0 + (~15.0) ="0.00 = NS 000 _ gAsT
+60.6 + 20.0=*80.0 ]

n

E 80.00 806.00

EAST Bdy. -12.0 + (-70.0) = =-g82.60
0.0+ 12.06 = +2.00

582000 - S|'23'50E
E 2.00 82.024Y4
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—— orR DETERMINING THE BEARING &
. 2/ DistancE BETWEEN TWo SETS
OF RECTANGULAR COORDINATES .

“The preceedure. Sor qetting {eom where you are /7o where
Qou wanT To G0, is called TNEBSING
FoR instance, we want to traverse {rem O

Qoond %4 QwRNER ,  Due EAST for 40 chaing , +» Sind
o. Seckienn CoRNER.. e

TSTAL LAT.+ |
DEP, To TS POINT
S1.00

€ 36.00 WANT"

v Yy COR N ge0, /NS 0.00
:5'?' e __{ COR. | & 1000
‘MO*Q R i

Beeinning with z&fo | and traversing +o Temp TPG,

the tetal latitode + Departure +o this peint is S 1.00
and E 3¢.00.

To find how far we need +o +o the
Seckion Correr | it's U8t a matter j adding or
Sobtracting LATS. + Deps,

ARE @ Tee WANT Gor 555 HO

3 .00 NS (.00 N 1.0 o N75-57-50E
E 36.60 E HO0.00 E 4.00 4.12. Ch.

A ‘CornER moks i nothing mere than irwersing
fom oo Temp , 4o the aalewlared position for
R CoRrneR.
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INVERSING  (Cent)

12-90

Wints for soluing practice problems @ 1. Weee in

2. me oftention +o birec.-!ionS',
E.s To W'S sR N's +o
3. DRAW A Picture — see the relation

of where you are  To where you want 4o 9e.

as in  addin
Ss.
AN E % Go ahead ond
roord lodts.+ Deps. To
Two decimal places 3
You ARE. You. WaNT
#1) N 16.00 57.87 ci
E 50.00 NT7I-52-4H1 E
#2) S 10.00 S 69-02-10 W
w 15,00 13.32
#3) 8 5.00 N 86-25-25 E
#4) N 3.00 S 81-03-52 W
E 1.00 31.08
#5> S 5.00 NORTH
E 4H.00 H0.00
#.) N 39,00 NO-42-58 W
w S5.00 80.0!
W}N 45 .00 NI4-062-10 E
w 5.00

Hi.2%

BEARING «+
DISTANCE
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ARE WANT GO BR.+ DIST.
dh) N 16.00 N 18.00 N 2.00 NGB-ll-55 E,
€ 56.060 € 55.00 E B.cO 5.39
#2) S 16.00 S 12.00 $ 2.00 S$6B-11-58 L
W 1S.00 W 20.00 w §.00 5.29
#3) 8 s.00 N §.00 N 16.00 N 74-63- 17 E
E 4S.c0 E 20.00 E 35.00 36 .40
#4) N g.c0 $ 2.00 310.00 $15-57-50W
E .00 w 3%9.00 W H0.00 4l.2.%
£35) ¢ 5.00 N 40 .00 NYS.00 N5-oH-4T W
E 4.00 w © .00 w H.00 Ys.18
#G) N 33.00 N 80.00 N 41.00 N5-34-20E
w 5.00 w (.co E 4.00 Y1.19
#7) NUS.00 N 40.00 S$5.00 $M-33:-54 €
W S.00 € 10.00 ElS.00 15.81

* S’re‘o by %\-eP Solotion +o  #H \
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Step by Step Sduvion Yo ¥M Thwes: NG

Peoolem
ARE WANT - Qo0 DisT.

8.00 S81-03-852. W ) 2
1.00 29.85 .

L=

d. (onvert where Lo Want 10 4 Letdode + Bepﬁe:\\)ﬂ&.
381-03-52W  _ S 2.00
.05 w 39.00

2. Compree the Lats. Deaw A pictore. A number line with
zZero in the middle of north values ond  Seuth

UG).U-QS) worrs  well. SARE N 8
We PRE N8, +o gt o S2, wed go
GO' a total of [ID_cmaiNs Sl Ste
o o)
. WANT S2
3. Qompare ’f\r\e-ZDEPS Deaw picture . -
o
14 N .....l.........I......‘..‘|
rE D L l|v,.|!ll'!i'|l'1|']—llllr—
e °
N?’(—/‘.\/\Jﬁe
GO W 4o
We ARE E | , Yo Ben‘ to W31, wed GO a '\'0'\'%_\ QQ |

;L-IO chains W.j
4. .. GO = Movey _
S10.00 .  S15-57-50W)
W H0.00 _41.23
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When a traverse becins + ends ot the same point,

a5 we just did in the samplé +raverse around section 8,
it is called A CLOSED TRAVERSE . AN\ {coverses musy
be CLSED in erder v determine whether any error

( human, eleckronic., mother noture ..... ete.) intcoduced into
the survey is within Aceptable limits.

A

N’S 0.00; RO:B.
E-W 0.00 Pyt of Bes'mnihg

The besinning Lotitude ond Departure for o +ypical
trverse is NS0.00 + EW 0.00 , (We havent gone anywhere
qer!\.). I¥ we becin of the SE cor. of Sec. 2 and
troverSe  clokwist around it giuen the aloowe Lats. + Deps. 3
upon (DSING BACK. INTD the QE CoR., we would be
bk to laT. + Dep. of NSo0.00 + EW 0.00. TRis is
called QLDS!NE:, JLAT, oc no ecrof jor misdoswq)
and rarely, if ever, fuppen.s.
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N NS O >
* EW 80 Cﬂ\
Net 4o scale, obviously.
Sed.
2
0
5 P0O.8, (or ending as the
case mAy ‘oe)
1 I South
2 NS O j ks J 2 chaing
h) 80 " .

RO.B. | ChAIN

Let's say we begin the traverse of the SE CoR. AGaiM , using
the alewe La¥s. + Deps. This +ime upon reaching the PORB.,
the TotAL of the Lats.+ Deps. dees not equal zero, zero.
The distance in eacln direction +Hhat we ;&3 the SE coe.
is our MISCLOSURE S e would need +o o Seuth 2 chains,
and west | chain to CISE FIAT, Tt is the sawe +o
SAY WE ARE 2 chains North and | chain East of the
P0.B. Nz.cos El.co can be conyerted into the bearing
+ distance of the (?\:%Z\E%oé%fws ich iS sometimes
hdp?ul in Sea.rc.kiha for the error if the emor is +oo
areat , or ouT of “our Acc.ep'ta.b\e_ limits,

How mouch is Too much sero® 4
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(LOSURE. CLOSURE.

CIoSoRE 1 con be colevloded by dividing the. +otal
distonce surveyed arcond +he perimeter of a closed
troverse | by the misclosure in beoth the Lat. and
Dep. , ihdiuidoo.\\\\’ .

O
o Sec. 618
N
A 2
l = MISCLOSURE
Sa in LATITUDE

l
_‘_ PR |
W 80 .w.-x.. = MISCLOSURE
in DEPARTURE

Using the same Loke. + Deps. for Sec. 2, ADD
together (Al positive values for +his) the total distances
(in cordinal directions) travelled aroond sec. 2.

¥ 80+80+80+78 = 218 CHAINS = Total horizontal distance
arcond sec. 2. (2 WD)

Divice the ZHD by the miscdasure in LATITUDE.

3}? 189 chains.

Divice the ZHD by the misclosure in DeparTurRE.
3‘;3 31 CHAINS.
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£ HD 318 _ ; ____£HD 318 _ 3 cH.
RET TS A e
LAT. DEP.

. Pr See.2 we weuld say that our closure in
Lotitude is /1594 y which means thot for every
152 draing  travelled ;| we were | Chain off y OF we
would misclose by | chain. LiKewise , the closvre
in Departure. s '/318 y for every 318 clwing
travelled , we were | chain off. Thax is o bunch
OF ERROR , ond we'd say this section DID NOT close .....
It wevld be necessaey o 9o bawc in the field ond
find the problem. So — the LIMITS oF CLOSUREY
that we ave required o return Aee !

e \/S,OOO on any closed 8urvey , using all eur own
oR measurments.
) ‘/2, 500 if our Survey uses a. record measurment

-from o prev(ous\q ApProued Sw’cho

In some instances o. particvlior obs’ Special Instrue-
YonsS may set o different limit o* closvre dependirg
on the circumstances.

Corcequetly , the Y154 and +he Y318 arent
cven close Yo the Y5oco requiced. In a
Section with o. perimiter of 320 chaing | we'd need
on ecror of closure , of less than GY¥%2 Links to

be within the Y/sooo Limit.
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FoR ach of the sections on the following page, FIND:
I. Misclesure in LAT.
2. Misclosure in Dep.
3. Bear.+ Dist. of the misclosure.
4. Closure in Lat,t is i+ within limits.

5. Qlosvre in Dep.,t is it within limits.

e T e— A e I Mt . MO 5 et s

NOTE. On o plat, bearings are usvally wrilten in
terms of  Westing ; on  E-W lings y and  Northi

on NS lines. Den't let it confuse YOU. - +ov jUST
kzzin ot o cormer and proceed clockwige “around
th Sec!'iov\D 08 you would on the Ground .

ExameLe. -
PLAT READS
: N aa'u; cﬂ\
02 sec., Xw
- I ©
Z

<
staw - ¢

But you dan thinK of it as:

®SIBBEI_;'
z
se'Co 5
' TR ¥
Zz V) B
® .

Osgaw
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Limits of Closure Proctice

12-90

d. Sec.I13d was SURVEYED USING OUR own measurmenTs.

2. Sec. 28 was SuRvey Record
for the North boundaey.

NO-OI-1TE

—081-59-08W
1. 80
2
g sec. .;9, o
S 13 0=
© o g
o
Z
WEST
n19.85

19,44

WEST
80.00
w
) Sec. t;
= g 29 &
de i
Z
S 89-42-47wW
19.90

EIND:,

1. Miselosure in lAT.......
e e E0:0G

2.Misclesure in Dep. ..
3. BeAring + Dist.
of the Misclesure ...

Y. Clesure in LAT-......
Xs it within limis?

5. Clesure in &p

Ts it within \\mt:\'s7

$0.0%

§63-246-06E
.07

'\ /10,660
YES

/5,330

EIND:

I Misclosure in Lot. .... ..
2. Mieclosure in Dep. . . . .

3. Bearing + DisT

o the migclosure . . . .
Y1419

4. Clegure in LaT.

TS it within limits?

5. Closure in Dep .

Js 1f unthin ‘um*&’

§0.04

. w008

863-26 -06W
©.09

YES

/3989

VES



3.

Step by ste;

I2-90

OUATION to #1.. - Limits of Closure

L. Sec.13, surveyed using cur zwn measurments,

No-oI-11E
80.10

SeP# q

| Bg 1—b(s'r.

80. 05 50,03 § E 0.0b=
179.80 $63-26-CLE
+ 80.10 0.07

B -‘z'&at SIS

STE,P #3- Fmd Misclosure

(T'm starting of the SE Con. P
©.00
80.05
0.02
+ (-80.10)

-0.03 or 90.03

Tster #4 - Closure. in LAT_j
319. 80
e

= 10,660

cnr.mae BE+msr{ }
TO LAT.+ DEP

+ O
N13.R0

B

SEC.
3

N 80.05

Eo0.03%

N80.10
0

10,660 is befier than
‘/5 ooo - VES.

AL O A

WITHIN 7

M___&

V5,330 is belter +han
V/8.000 - VES.



2., Sec. 28 used o _!'Bwfd__‘bgqringj distarce

NEQT

19.44
319.14 = 2 WD

? STEP # 3- FiND MiScloSurE
L.-.—.. R m LAT. .~

e

(=0.40)
19. 80

°. °°
* (-19.44)

-0.04 or S0.0M

4O LAT. + DEP,  /

EO.I8

/2. Sco -

H’Es

\/3%‘1 is beﬂerfha-ﬂ
) ‘/2,500 - Y.

Se.0M ¢ Wo.o8
S63-26-06 W
0.09



58 .
CMM Version 1.0 Documentation page 140

Appendix 2 - Standard Corner Numbering

Many of the proportion routines for rectangular corners in CMM are dependent upon or can
perform more automated operations if the standard numbering system is used to identify the
controlling or ‘found’ corners. Those of you familiar with the Bureau of Land Managements
Geographic Coordinate Data Base (GCDB) Project will recognize similarities to their system.
However the system in use within CMM is simpified and has some significant differences
required to meet CMM requirements. Some Places in the documenzation do refer to the system
as the GCDB system. Initially it was intended to make CMM independent of the corner
identification system, as there are many effective rectangular corner identification systems that
have been used throughout the years by different people and agencies. However the improved
functionality that accrues in using a specific standard began to emerge as an important
attribute. As a result at this point in the system development and use several programs make
extensive use of the system:

AUTOPROP for example is dependent upon the system.

INREC’s efficient record entry capabilities are only realised when using the standard
numbering.

PROPORT is not dependent on the system however it is capable of making a better
determination of the proper proportion method when the system is used.

ADJUST is independent of the system.

WHATIS’s controlling corner tagging and SECTSHOW'’s control corner depiction
algorythms are dependent upon the system.

For more details see the Reference section documentation for the above programs.

The System

The system consists of a base 6 digit number. The first 3 digits, somewhat like an X
coordinate represent corners on the N-S section lines, counting from the West boundary of a
standard township. The second 3 digits, similar to a Y coordinate, represent corners located
on the the E-W section lines counting from the south. Corners below the section corner level
are indicated in approx. chain units i.e. counting from the West and South boundaries of the
section. For example the 1/4 corner bet. 20 and 21 is: 300340.

CMM Appendix II - Standard Corner Numbering page 140
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P 4P ® ) S \ ¥ e & ®  ®
S & 25 e '9§ § & 4 & &S ‘ﬁiﬁ
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o & '4 * & 4 & 4 o RS
@ﬁﬁ{ﬁ’ €;¢§?'§° é;g§?'§° 41&#* > ‘SL§¢°4$ Ezéﬁp‘sy ’ o

Figure A2.1 - CMM Standard Township Numbering

In the CMM standard system:
*  Section corners are characterized by even x00y00 values, like 500300.

*  Quarter Section corners are characterized by even 40 chain values like 500340, 540300
or 540340 which is the center 1/4 section corner of section 23.

*  Sixteenth Section corners are characterized by even 20 chain values exclusive of the
above. Values like 500320, 300360, 560300 (the East 1/16 corner between sections 23
and 26), and 520360 is the SE 1/16 corner of section 23.

*  Comners below the 1/16 level are not necessary in the system, that is neither PROPORT
or AUTOPROP compute corners at that level automatically.

*  Creativity is required in extended sections. 1/16-80 corners can receive a 400680
designation, but sections elongated beyond 90 chains will require your imagination.

CMM Appendix II - Standard Corner Numbering page 141
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*  Witness corners, meander
corners, closing corners, etc. are
designated at their approximate
chain value in the system being
careful to avoid EVEN chain
increments. For example: a
closing corner, CC, onthe north |  [X-———_ > ___ e SR
boundary of the township that is
offset 20 chains from the standard
corners might logically be |  [N_____18“
labelled 420700, but since this
would indicate a ‘regular’ 1/16
section corner it should not be
used. Instead 419700 or 421700
would be possible selections.

f o Ty p— - o = —— — - ]

This is a departure from the
GCDB system in at least two
ways: Figure A2.3 - Typical Subdivision
Numbering
1) In CMM no particular
rules are applied to these odd numbered corners, however GCDB rules that do not
conflict with this system can be used.

2) Closing Corners and

QQ QQ @ QQ QQ QQ QQ QQ QQ QQ QQ QQ
Standard Commers are | & @Q© ¢ S5 ST ST T
. o . Q
designated according to 33 33 T T :@eo
1 1 1 . QO W) Q Q
glLCISI'S f\ll:;tlonm n ththe 5 beq ‘pﬁb‘ dabg ‘,vah don b@b‘. 1°°bh
rather that their o 3 o 2 & 7

role in the particular
township. In GCDB the
CC between sections 1 = :
and 2 functions as a Figure A2.2 ~ Typical closing corner

. . designation
section corner and is
designated 600700 for
the township to the south, but it is not a section corner for the township to the
north. In that townhip it would receive an ‘odd’ designation. In CMM this CC
would receive the same first 3 digit designation for both townhips i.e. 617700 for
the south township and 617100 in the north township. In CMM the function of the
corner is determined by connectivity in .REC file.

The PLSS is very much more complex a system to be able to easily define rules to apply to
all cases, user intuition and creativity will have to deal with unusual cases.

CMM Appendix II - Standard Corner Numbering 'page' 142



