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Foreword

The plane coordlnate system used in this State is based
on the transverse Mercator projection using a reduced scale
The tables in this

for the central meridian of the zone.
publication are to be used for the conversion of geographic

positions to plane coordinates or plane coordinates to geo-

The constants of the projection are

graphlc positions,
listed with the tables,

The methods of computation have been designed for
machine calculation, All of the functions that are required

are given in this publication.

The formulas and sample computations which follow show
the general methods for computing elther type of coordirates,

Plane coordinates from geographic positions

= x' + 500,000

X
x! =H -AA" +tab
A fn 2
e (@) s

Grid azimuth = geodetic azimuth - AQX - second term

AO(" = Aln sin¢+g

where
Yoo H, V, and a are based on the latitude

of the geographic position,

and
b, ¢, and g are based on AA'.



AA" = Central Meridian - A

AX" 1s the convergence of the meridian
at the station with respect to the
Central Meridian,

The second term for the reduction of geodetic to grid
azimuths may be neglected for most work, Howeveér, for lines
five miles or more in length if the same degree of accuracy
is desired as is obtained by geographic computations, this
term should be evaluated and used.

(v, = 7)) (@x' +x,")
2
(_6/0° | sin 1")g

Second term =

Geographic positions from plane coordinates
2 2

P (x'/10,000)" +d =V ( AA"/100)° + ¢

Y,=y - P (x/10,000)% - 4

Obtain the latitude from the table of Yoo
Use latitude to obtain H from the table,
x! = x - 500,000
approximate AN = x!? H.

Determine a from latitude and b from approximate A A
then '

AX' = (x* +a b))
DE" = Mx?! - o

ofe
fanl

M 1s based on the y and e on the x and y of the plane
coordinates,



DEPARTMENT OF COMMERCE

U. S. CoAST AND GEODETIC SURVEY

Form No. 744b

PLANE COORDINATES ON TRANSVERSE MERCATOR PROJECTION

(Condensed form for calculating-machine computation)

State /q r /‘20)762, Zone EO.SZL Central meridian /10 ’/ % ,00-”000
Station /D/aqa, /935 Edge, (936
4 3208 41778 | 35 07 28 243
A [09 Y45 13.226 | [/0 30 34948
-.\.A:Cenfral mer. — A + 0j 24 ‘ 5‘67,77‘/ -0 4 20’ \3"7‘.,95‘3
+/,486.774 -/, 234948
(M 22/.050 /52.570
85.976 506 83064 7464
4 /./109 082 /. /58 706
a | b -09/2 1+4949 | -0.088 | +4 263 I
=H-AN tab + /27 823./0 -/02 5777/
AN\ 4 _ i
v 100) te 245 /15 /76680
Tabular ¥ 416, 446.42 (50056256
@ (27.823./0 397,422 29
y 416, 691.53 /500,739 24%
Aa” + 721.07 -7/0.53
ra +0 /3 /) |-0 [/ 505
Geod. Az. to Az. Mk. | /74 25 482 | 3/ 17 438
Grid Az. to Az. Mk. | /7Lt /2 37 3/ 29 34
z=x'4500,000

AN"\?
y=Tab. y+ V(iO()) +c
Aa’= AN Sing + ¢
Grid Az, =Geod. Az. - A

H and V=Tab. H and Tab. V.

Whenabis ~ »

— decrease

H-AX numerically
4+ increase

g increases AX’- sin ¢ numerically




DEPARTMENT OF COMMERCE
V. S COAST AND GEODETIC SURVEY
Yorm No. 748a

GEODETIC POSITIONS FROM TRANSVERSE MERCATOR COORDINATES

(CALCULATING MACHINE COMPUTATION)

STATE — 20NE__Ar/zona - EQSZ(

station  al. /935 4. /945
X ©83,/47.83 Y 363,527.54
C |- 500, ,000.00 P(mdoop +d | — $00.37 |
X + /83,/4783 Yo 363 027./7
P /49,55 Approx. AN=X'+H +ta /27
d +0.06 AA=(XFab)sH] £ 27/26873
H 8. 114 063 A +0 35 206873 |
a I b - 0.924 + 6. 324 Central Meridian | //0O /0 00 000
¢ 3/ 59 5303 A=CM-AN] 109 ° 34" 33%27
station IveS, /936
X 425,30/ /3 Y [, 515, 853, 43
¢ |- 500 000.0C Plrkoe) + 4 |— 93 84
3 - 74 69887 Yo 1,515 75259
P [.8/48 Approx. AA=X' = H -700
d +0.0/ AN=(X'F ab) = H ~899. 77/
H 83.022 32 AX -0 4 5977/
a [v ]| -p¢gs +3. 2/%° |lcentral Meridian | /70 /0 00.0090
¢ 35 09 58%5¢8 A=CM BN )0 " 24 597U
Station
X Y
c — P(wdoo) +d |—
X' Y,
P Approx. AA=X' < H j
d AN=(XF ab)~ H "
H A ) ' "
a I b GCentral Meridian
é ° " A= C.M.—A\ ° ' "
Station
X Y
c — P(rkon) +d |—
x' Y,
P Approx. AN=X'-H )
d AN=(X"+ ab) - H "
H AN ) ' i
a l. b Central Meridian
¢ v v A= C.M.—A\ ° "

+. decrease 25522

. ]
When ab is ::—‘m X' numerically



Constants for Arizona

H Zone
Constant
ﬂ East Central West
Central Meridian 1109 10' 004000 111° 55' 00%000 1139 hs‘ 00%000
log R “b3l ~43h 2 -289.5
Scale reduction
{Central Meridian) 1 : 10,000 1 : 10,000 1 : 15,000

log [_1
2
6/% g
log ~1
2
6f% ein 1%/ g

()

4 581 6636 -20

9.896v0887 ~20

0.7872 x 10710

b, 581 6636 -20

9.896 0887 -20

0.7872 x 10710

4 581 6025 -20

9.896 0276 ~20

0.7871 x 10 Y0
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TRANSVERSE MERCATOR PROJECTION

ARIZONA
EAST AND CENTRAL ZONES

oorvw nReooL® ~nene wO®™Y NRAN oprNnen L X-1-¥ X' ) NeR~O o~V w NHYOOD® ~NeNe - X3 3 X ] <
QOO AODD [ XL X X ] L2 ol o o -0 VoYV vwonuvwn nvyanwn ¢eeeTTY tremm nrnnn L X B K AL - ]
OO AR . Y- XX ¥ X X- Y. Y. [ X X- % ¥} AOARAN ROARNR Y- ¥ 3% ano0oen OO - - XN AN [ ]
a L I I ¢ 4 0 0 o o 0 0 s * s s 0 0 » o b 00 o o & o 0 * o 0 0 s 9 0 s 0 *» o ¢ 0 8 LN I I ) e 8 s 00 o & 0 0 L]
02t LI B I I ) 1503 LI I N I ) LI B B | [ I L B | I T I I L I I L I I I ) LI T I I | LI B I B ...-- (]
1 v
Q| 0000 DO 0N~ nnmnmm NeRNOO QOO [T AT e R 2N g} neeNe o [-X-- -1 .0 4 ol ol N g} N NN [-X-¥_1. X @~ W0
DC| vowVY nnnnn nuvnvn nownw Nevee Tereee *Teeee *Tnenm mmammmn nMmmmnmm MmN NQeRaA®
po e ¢ & s @ e 4 & 0 LI 2 R ) o & 9 0 0 *“ s 0 ¢ 0 . 0 0 ¢ o s 0 . ¢ ¢ 0 o ¢ & 0 0 0 e 4 ¢ 0 0 e o & o L I N
UM% nvnnn nwn v NG WO nW WY N W nnvn Y W WvWw nwWwnwy nunu vy, WY nwnwvnwn
[72]
otnoaw LA X-11 aNnwoOoOnN TOO~ I~ 0N “OROVN O VE -inoan [N - XoE R 4 TnTen NoDOUM orMna e o
anmrow O N O NoOen O Hweromn VoORND "Moo O L Xah 4 oomwn At O e OO N n
DO TOAC O HeED AW D tOA te At HerOV oMt~ MY omnwo aMOVONR nwo N o HNDOHT ~Qo¢~0 "
> oo DO [ X=-X-R X ] woaamen nmMeee NN o Ok~ 0 ODDOARO N00Ow "HrRE® nmnnee TN NN O L ]
Lo} X o oX.o) OO D [+ Yo Yo N N A AR A OO L o N N N NO00O 00000 [-J-Y-X.-J=} O0QO00O [~
[-X-X-X-R-] XXX ¥ Q0000 [-X ¥ ~¥-] [-X-N-J-F-] 00000 00000 Qo000 Orrird Lk KRR ] vt A -
[T N oo s s e e e e e e e [ e e “ e v oe s o e o e . © e e s e o s e c s s e .
A LR R R et et et LR R Kakal Helrred Helrd e et ot et et A e el -
N
ey PEX ¥- Y. N0 O~ M DR o PR VOO [ X 2 AONO ™~ Nt €O -“NeOO HeOr~O0 Ne O NOO -
D= ennot® oMWY V0O [S T2 A Ao ooOoNmM TN OO Arifnewn OO 2% 2R OcorHNm nOr~OO MO0
po * 0 & 8 0 L I I * & & 0 e s o 0 ¢ e 0 00 ¢ o ° o9 LA L B LI B Y 2 * o o 0 0 » 2 s s 9 e v P o e 4 o & »
T Q| e LYY Byl Lalalul A teteww TtV nuvnw. LR-2- AV X LRV o o [l ol Sl ~oooo O ODON ARAOO
A% nwv v nnvvWY vV WY nwnnnwy nnvnn X0 RL A Y] nnVn Y nwvnwy nownnw nuwvunw w vV nnNVW
QRN NN NN E NN NN NN LI R R NN N QNN EN NN NN nNeeNQ NNNNN NNNRAN
OCRE™ TN OOt TOOmOMm DO om0 DM RO N CTOHNO MOV~ O cDOWN MO N g
CVHIN® HNew N O N [als ToX: <K o] MmN oM\ e ® Nt~ 0 [ Yo ¥ RV -~ N [l N X o QO N ONO ¢ e~
A0 eN O W HAO e A>T VMO~ -~ ON noOvND *oOVN® TOMNOow O >N &~ 0O oY ® N
T MmonMon © 0~ NOHWO nwnownoe AeTAM® NN V—NO W O on- NO 0O NOAToMm ~ NV otToMNN <]
M OO~ NeNHN DON NN o0 N DO NN Oo ~OeTM aADOWV M NOO™O *TNHON© VNN O a0 TN -
[eX=R=1- %] ARRID ©®D00® Ot~ SO0 VOV OWY NN VWY TeTeY TITmmI "N N NNNNN il L
* o & 0 @ ¢ o 0 0 e o ¢ 0 . 2 0 0 L T T I * s & o 0 * & ¢ 9 0 « 0 0 s o« & 8 0 0 LN T T I e o 0 0 0 * 0 0 o .
-0 0 WWOYOYO GO0V Y VWOWVOY R RN R R VYOV VWYYV VWV VOO 00O YO VOV VO Y VWOV VWOVWOWO O 0
OO0 D ®OODOD ® ® oD ® ©OooD © @O0 © 0o oD OO0 D®D oD o ©®O®O0 ©® O DD ® OO o0 OOODD ®
[SRa Y Sl W Moo Mmoo m MmN~ me- oMM o ~oMmom M~ ne-o~-0 NoOMom™m [SX=R-F-1 4 "o~ O noMntm
VOHMND oMY o MIN®OO N VO ENY Mo O “HDOM WO AMNY OHNYO nnoOomn VOOV O RNWOO nouo-Hn
— .
mm Aol ol o CDOD O AOADO DV [T RO X manee TenNY IO 0O~ DD DO AODO el
O] naaE NN N NN M LT ¥ T nnn mnnAmn MR mmnnan mannm M ER R S et
0| coo00C [=X~Xo NNl 00000 Q0000 Q000 Qo000 OO0 O0 Qoo 0CO0O0QQ (=g R=o X~ o000 [=JoRog=qga)
Mo% LU I LR B B N ¢ s b * o o o 0 o o 0 o 0 ¢ e ¢ o 0 * 6 4 o e e e 9?0 ¢ 2 ¢ o 6 0 0 0 *® s 0 « o 0 & 0
et e et LR R R akaRal et~ Aered et R akaka! A HerHe et
0000 QO0O00C0 [=XejeRoRol o0Cc00 [~ X-N— RN o000 OO0 00 o0 000 OO00O00Q ooocCco [oY-Y-¥-¥-} 00000
e Ml e e HerdA Ao R R ] Helre o e A A Helree
[-N=X_0 &¢] nEAan VN [Nl N N o OO “Orle® *RHRe VOO HWNOotwW NOoew OO NOONO M ~
owvN®e AonN VeRO® VTN =O [ X0 ok o [ ol af ol DONOHN Moo MNOON VMY O MEeroO =R X=1" o
tooooc L A * & v & 3 *® o 0 s o * 0 e 0 0 * o s 0 LU I LU I I ) * s & 0 o *« o 0 0 . 0 s 0 ¢ s e .
ol oM e OrHMT VOC NN MM ToooN T CooN TOR AN Ve T VOO N AN AT CO -“TOO <
y.mw VN [ X' H a0 NT> "~ OO0 NOD e =~ MaANND L o' Na¥. ¥ Ne~eD WYWNBHA MDY N Lol N aACND W -HNOD N
OrvrE nNTew VO~O® RO e NNNET DO O~ X ¥ Q-] Hoeme .00~ oo C omNNM TITNVO ~
oROE ovNDe oVWND e ocovmoaw --Mon HeMon HO-NOow N®TOV NDT OO0 NOTD~ AW - MOV A~ ©
- nNgTn Rt o o) [ X N-Y-Xz NN N 00~ PDOOO ks Balal < <Y ~DOO coHANN alal AToR% ]
LR Hertd e AN NNNERN NN N XN NNNNE nEnmm Lalatat oty "
. a1 Nat 4 NY-D O orNN<e DO~ O SrNNYT OO orNmNne NY~D O orNmne N~ o0 O e VOO N o
a [eX-XejJol [eY=R-R~No) e e Helrdeet NN NN NN meAanmm nnnmn e TT TS AR R RS O W0 NV WY =]
- e et e LR R e EEa R R e He e R R Aed e Hed e e ©
RN a Yol g LAkl Rty AN AN mm e nn A nm mmmn Laa RtV MmN mn mMnmn Mmmnnm nnnn® mmmnm L2



10

CTRMOD ~oen® LY L) MO oarvn LET X 13 OY MM QoYW TRAOD roeM® SO N TSR ©
CLL XK L L] HOO0O0O0 [ XX XX} XX 1) LY X X 1 X XXX [ 10 N e~ ~0 VOWwYY wuVnw wnnne L 4
ROOOO LYY LYY XX LYY XY} VDHODD DOODDO L XX 1] DOOOD LT X X1 L XX .27 cBBDR LYY X @
[4+] o s % 00 o s 8 0 0 o o0 0 0 o e 0 0 0 s o 0 00 s 0 0 00 e 6 s 00 oo 0 00 ¢ o b TR Y e o s 0 0 o o0 o 8 Y
LI B B | LA 2 I A vt [ BN I A L I O B [ I I I I 00 0 L I I B ] 00 B8 | I I B LIS I I I LI I I ]
| Wnnae L E-T-X-X ] L MR NeON D oo MWW MmN nRNOO commi v m LWL LT comm
[ Y X T CL Y TR et LR L] Heed O RE-X-X X-] [-X-1-X-¥-] - X-N-¥-1-] COMRR LY X XY LY XXX (LY X-X ]
po s 0 00 LI N 2 s e 8 0 0 e 6 ¢ 9 0 .o...o 0 8 b e & 5 o 0 LN I T ) * ¢ 0 o .« ¢ o ¢ 0 * o 8 00 e s 0 0
V-% i .31 1Y) O wvnwY (X101 1" nwnnnwy Ny Y WY nNeewT cevrew Teeree teeee
4 »
(X X 1'] 0D VAN rOoVWVN oreor RO N> - VOO DOmMNN NRAHOD 0 ¢ DN -t e voero 3]
L X-X] @enNO L. LXK, ] meno~ DORAOD EL L MMewe L ZURNE R BN T cewenm B TR T sooao® ~
"o MY ANVD LSRR oMoaN VOO He-OM VRN D R - 1 0 ONNIW D Her-om VOV eI © HeYOVOOM "}
VOO FOOOO0 LY XXX et @M P T NV WO SO ® DDA CX-X- K ‘RN N mmnme -
> - X-X-X-T-] [-1-X-3-7. OO e Al EaRakaks) el el o A Hed el CLRLLT QNN QR NN ]
Meiriele et el L kakakal Wl W A Ml e ot e e 2
+ 4 % & @ e e 4 "¢ 4 o0 o 8 o o+ 0 * o o o 0 ¢ e o ¢ @ s & o o 0 .0.... s s 0 ¢ 0 c * 4 o 8 L I S N 3 * s & »
Meirtee At Herd L] Heir Ml Helrielel et e e A Ml L
> 4 — oM *tNRN VWO VN e VYO Re N0 ~ANNRO tAreO e O = 00 RN R o NN e
o .em/78913 newn ™o Y- LaR J nor0o "N ewn o ~coorN neoro LT LR g NH~ONO HM e o CROWN nnues o
n po o o ¥ o o 9 0 s o o o 0 0 o e o e 0 0 * s 0 0 0 s 0 0 0 o e o 0 0 0 000 " e v e ¢ s s 0 0 e 6 e s e 8 0 ®
(&] T Q] aaroo C-X-2-1-] Ol He @ e ammn mmmne LA teTeDn LALTL Y17 angwve Qo
w Rw Ae LA R ) 00 \D 00 VOVWYWWVO \0\0\D 0O VWO WO O V0D VWO -2 RV, 2V} VWO VYO 000 \Q O VWWVOY VW00V VW00V
- Z D wanem Q0NN LT R ELLLE NNNNN NNNN© [CICT T LI T T NN 000 0w NN NN NN
€ o
2 N
a.

- LY 3. X3 HHNDO t~oM HO D0 TnOen NRWVOR *T@Mom e OO0 AN NN O VNN O HeON QW o
oc < cCOMNOR ©0 Mo onodH” nwvvnn e Ow ANt~ © XX Y% LN E R DIy Y-X- Ot L XY RN L X-Y-X-] ®
mMR NOVOND MNOSME  detrHd SOMO0 NEFOR  tHOHN  NEOAN NODO0Rd XM eO™ BONOH AHANMM  MMedd "

[
< O2Z T QO o CON - VovTan ~NOVOY AN RO oeomM™ "Nt O ROOCR LY STV T- me A0 TOROO TOROO -
O Nyj HomYe nAoO™ neNon SR ] DOV N NOoO~W CTAONN™ Ve cownnA oot-ue RE-T-1 %) I OND ]
x xro L -X-X-X-) SY-X-1.X- XX XX LY X R X a3 ~t-000 VWYV LYLALIR 3 Tec T +nmnm MANN N NN -
EA " e s o 0 o e " e 0 8 e s 0 o 0 * o 0 8 o 08 e s s 0 0 “ o w0 DI} s v e s e s s 4 s DR SRS .
= [a] VOWwVO VO VW nuunwvwv VDWW wwvwnVY 10X VLY nnwnwow v nwn vV Yo VWV Y NV vV ")

4 © @ © O L XXX © o000 0D O © 000D L X oD 00000 © 0000 XXX XXX X Qooa® @
[*Y) L«

o
[+ 4 =
ww L X-X-X-24 oreNe nome~m ~or~or oMmomnoe -X-X-2 ~OMom oMt~ eror~0 nomn~m MO mM Q0O
7. noonw DrinOO NN VO HNY [~ T 3" Y. X1 VNO N wenV® - T Nv.Y XL ] YO W OOMY O "W oom nYrnNY
3
m L LTkl (222 X VWV VY Ottt DODOO LY. X-Y-]-] OrHrHA ANNNNM nmne e «cOu VNN VOV~ DO D
Ol tecww tcte e cTeeetT TeeeT AR ER ] <€ NnBN WD N0 NN N DD WnIn NN BN NN VBV
- o 0000 XXX X 00000 0000 -X-X-X-X-] -Y-X-T- 1] o0o000 -X-X-X. X~ -X-X-X-X 00000 [-X-X-X-¥-)] ooo0Oo
y * o 0 00 LI A ) * 0o ¢ ¢ 0 * ¢ 0 0 0 LI I I e 0 0 0 0 " e e s 0 * e 0o b 0 e 00 LI I N I 4 L2 I A ) ® o o 3
< Wl Wl Hed ol Helre el B EaRak,] el el A e e kakakal A Hriertet et e
LX-X-X-X ] X-X-X-¥ ) 00000 -X-X-X-X-] X-X-X-T-] [-X-X-X-T ] [-X-X-X-T-] Y-X-Y-X-J CY-X-X-X-] [-X-X-X-X-] L X-Y-¥-) X-Y-X-¥-]
W Heiririe ks k] e e B Xakakak,] Hrve Wl ot e R Heie e
'~ O®@O “0noro VOO MO ~NNOO nor~~o L X-Y. 1 wovot- oMo NeewO nRooOMN V0V o~
ovrRe"m QUMY noown Hotne NHOOD o~ LY T XY} et Moo HetOw ~HnoM SN0 Y ]
e o ¢ o 0 ¢ v 0 v 0 TR N ) o v 0 v 0 o * 8 0 0 L I I s & 0 v a * e o0 o o s 0 0 LI T Y o 6 4 8 0 o o o o @ Y
o *TOOAT oMY~ oMo 0N LR XX WNNOAT ~OoMvo MO AW ORVD® A Vo0 O D D DNV o o
> NDO* NAVND VN0 NV ~eO0VN DY [ Y X7 NO nOYwNON VOO Al X L) DUV~ <)
=l @0 oodN® "e e OO0 OOrHM® NN Y Cn 0ot X XK. SR A nowvro [ X Y- ¥-X.1 HEnnae wn
MO ™ toOVN® COUNO TOVNO € H-MOo Dt~ 1N OV VAN NAHDCO oNDeO VROYO VN®OWH N o~
ooro® CY-Y-RoF] MMM e Y nwooe~~ DONOO L Ll <N WNOO TOMOO OrmrHNN LA X 1] oo LY-T-T"F N
nnMnn nevwvew Tewee ceteT <« e TN v o wIN VY 0 nY O VOVVOV VWV WVYO VOVOY LI S ~
OWMMe VY-V odNnY VYOO oOrAMme Vo0 oMM 0O -0 0 oOmMNMe VOO OHNMT . VYD o
m AO000 [~ X-2-X-¥-] L ke kakal et NI NeNeQ amnamn anmnm Tt ee T tTereY [GILILEVI BN INY o
QReNNN LR E LT NEENQ LT LG 0200 (Q 0 0 ST Y NeNRE nNNeae NN NENeN M 0 O 00 0% O3 "
nMnmm nmmmmn Lt Ya ) nennm namnnmn nmmnm nmnnm NN mmnnnn nmmnmn MmN n N M mnm "



11

TRANSVERSE MERCATOR PROJECTION
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TRANSVERSE MERCATOR PROJECTION
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ARIZONA
WEST ZONE
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AR

o
100

00

600

800
900
1000

1100
1200
1300
1400
1500
1600
1700
1800
1900
2000

2100
2200
2300
2400
2500

2600
2700
2800
2900
3000

=
]
-q

0,000
+0, 370
+0,7

+1.107
+1.471
+1,831

+2.186
+2.536
+2.87Z
+3.21

+3.5ho

RLY
+, 45&

+4,7%6
5. 6ok

+5.259
12508
+5.721
+5.927
+0,115

+g 584
+

W
+6,666
+6.748

+6.806
+6.8139
+6,.8
+6,82
+6.77

TRANSVERSE MERCATOR PROJECTION

ab

+0, 370
+0.3

+0 XZI

+0 355

+0,350

+0,.343
+0,3%3
+0, 32
+0,315

+0. 30
+0.29
+0.282
+0, 268
+0.255

+0.239
+0,22
+0,20
+0,188
+0,169

+0.149
+0.128
+0,105
+0,082
+0,058

+0,033
+0,007
-0,0U49
-0.079

A7 x 10713

ARIZONA
All Zones
c AA
0. 0bo

0,000 3100
-0.001 3200
-0,002 3300
-0,005 3500
~-0,007 3600
-0,010 3700
-0,014 3800
~0,018 Egoo
-0.022 00
-0,027 4300
-0,032 4200
-0,/038 4300
-0,043 4Lhoo
-0,0l49 4500
-0,055 4600
~-0,0061 4700
-0,067 4800
~0.073 4900
~0.079 5000
-0.085 5100
-0.091 5200
-0.096 5330
-0.101 5400
-0.106 5500
-0,111 5600
~0,116 5700
~-0.121 5800
-0.125 900
-0.130 000

+6 697

6. Bk

12.82%

+5. 529

+5 5
2

+l 519

+U, 097
+3.635
+3,132
+2,588
+2,003

+1. 377
+0, 710
0.000
-0.755
-1.562

-2, 422
-3-333
-4.293
-5 ?07
-6.374

~7.404
-8, 666
-9.891
-11,168
-12.499

Ab

-0.110
-0.141
-0.173
-0, 205
-0,239

-8.273
=0, 30

Zo: 34
-0, 382
-0,422

-0, 462
-0,R0

g

_0.667
-0,710
-0.755
-0,807
-0,860

-1,067

-1.172
-1.225

-1.277
-1.331

~0,133
"0.13
~0,13
-0.135
~0.133

"0. 131
~0,128

-Oo 109
-0,078
"Oo 0 3

~0,0l45
-0,025

0,000
+0,026
+0,053

+0, 084
+0,117
+0.153
+0,191
+0, 232

+0,275
+o 221

271
+0. &ge
+0.487

23



TRANSVERSE MERCATOR PROJECTION

TABIE FOR g
AR
on 1000" 2000" 3000" Looo 5000" 6000
0v00 o%00 ov02 or07 or17 o3 0¥58
0 0 0.02 0.07 0.17 0,3 0.59
0.00 0.00 0.02 0.08 0,18 0.35% 0,60
0 0 0.02 0,08 0.18 0.39 0.61
0 0 0,02 0.08 0.18 0.36 0.62
0 0 0,02 0.08 0.19 0.37 0.63
0 0 0,02 0.08 0.19 0.37 0,64
0.00 0.00 0,02 0.08 0.19 0.37 0.64
0 0 0.02 0.08 0.19 0.38 0.65
0 0 0.02 0,08 0.19 0.38 0.65
0 0 0,02 0.08 0.19 0.38 0.65
0 0 0,02 0.08 0.19 0.38 0.65
0.00 0,00 0,02 0.08 0.19 0.38 0.65
0 0 0.02 0.08 0,19 0.38 0.65
0 0 0.02 0,08 0.19 0.38 0.65
0 0 0.02 0,08 0.19 0.37 0,64 .
0 0 0.02 0.08 0.19 0.37 0.6%
0.00 0.00 0.02 0.08 0.19 0.37 0,63
0 0 0.02 0.08 0,18 0.36 0.63
0 o] 0.02 0.08 0.18 0.36 0.62
0 0 0.02 0.08 0.18 0.35 0.61
0 0 0.02 0.08 0.18 0.35 0.60
0.00 0.00 0.02 - 0,07 0.17 0.34% 0.59
0 0 0.02 0,07 0.17 0.33 0.58
0 0 0,02 0,07 0.17 0.33 0.56
0 0 0,02 0.07 0.16 0,32 0.55
0.00 0.00 0,02 0.07 0.16 0.31 0.54

i 3
g = [9_ (sinaAé) cos” & +F] (a3

A, C and F are position factors.




Y CORRECTION FOR COMPUTATION OF GEOGRAPHIC
POSITIONS FROM PLANE COORDINATES

TRANSVERSE MERCATOR PROJECTION, ARIZONA-EAST & CENTRAL ZONES

P(x'/10,000)2 + 4 = V(&/100)2 + ¢

P taken out for y-coordinate

d taken out for x!

v P AP x! d
o] 1,43434 1562 0 0,00
100,000 1.44996 1570 50,000 + 0,01
200,000 1.46566 1580 100,000 + 0,02
300,000 1.48146 1589 150,000 + 0,04
400,000 1.49735 1568 200,000 + 0,07
500,000 1.51333 1608 250,000 + 0.09
600,000 1.52941 1618 300,000 + 0,10
700,000 1.54559 1628 350,000 + 0.08
800,000 1.56187 1638 400,000 + 0,03
900,000 1,57825 1649 450,000 - 0.07
1,000,000 1.59474 1658
1,100,000 1.61132 1670
1,200,000 1.62802 1680
1, 300,000 1.64482 1692
1,400,000 1.66174 1702
1,500,000 1.67876 1714 y P AP
1,600,000 1.69590 1726 2,000,000 1.76564 1775
1,700,000 1.71316 1738 2,100,000 | 1.78339 1786
1,800,000 1.73054 1749 2,200,000  1.80125 1800
1,800,000 1.,74803 1761 2,300,000 1.81925
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TRANSVERSE MERCATOR PROJECTION, ARIZONA-WEST ZONE

Y CORRECTION FOR COMPUTATION OF GEOGRAPHIC

POSITIONS FROM PLANE COORDINATES

P(x'/10,000)% + a = V(aY100)2 + ¢

P taken out for y=-coordinate

d taken out for x!?

X P AAQQP x! d
0 1.43438 1561 0 0.00
100,000 1.44999 1571 50,000 0.00
200,000 1.46570 1580 100,000 + 0,01
300,000 1.48150 1589 150,000 + 0.02
400,000 1,49739 1598 200,000 + 0.03
500,000 1.51337 1608 250,000 + 0.03
600,000 1.52945 1618 300,000 + 0,02
700,000 1.,54563 1628 350,000 - 0,04
800,000 1.56191 1638 400,000 - 0.13
900,000 1.57829 1649
1,000,000 1,59478 1658
1,100,000 1.61136 1670
1,200,000 1.,62806 1680
1,300,000 1.64486 1692
1,400,000 1.,66178 1702
1,500,000 1.67880 1714 v P N
1,600,000 1,69594 1726 2,000,000 1.76568 1774
1,700,000 1,71320 1737 2,100,000 1.78342 1787
1,800,000 1.73087 1749 ‘2,200,000 1.80129 1800
1,900,000 1.,74806 1762 2,300,000 1.81929




TRANSVERSE MERCATOR PROJECTION

Arizona
A = Mx!' - e
East and central zones West zone
y M aM M AM
o} 0.005 9177  6u4 0.005 91 6LL
100, 000 0,005 9821 648 o.oog 8813 648
200, 000 0.006 OU69 652 0.006 o467 652
00,000 0.006 1121 656 0.006 111 655
00, 000 0.006 1777 659 0.006 177 660
00, 000 0.006 2436 664 0.006 2434 663
00, 000 0.006 3100 667 0.006 3097 668
700, 000 0.006 3367 672 10.006 3765 672
800, 000 0.006 L439 676 0.006 437 675
900, 000 0.006 5115 680 0.006 5112 680
1,000, 000 0.006 5795 684 0.006 5792 68
1,100, 000 0.006 24;9 689 0,006 gagz 688
1, 200,000 0.006 7168 693 0.006 7166 693
1, 300, 000 0.006 7861 698 0.006 7859 698
1, 400,000 0.006 8569 703 0.006 8557 702
1,200,000 0.006 9262 707 0.006 9259 707
1, 600,000 0.006 9969 712 0.006 9966 712
1, 700, 000 0.007 0681 717 0.007 0678 717
1,800, 000 . 0,007 1398 722 0.007 1395 722
1,900, 000 0.007 2120 727 0.007 2117 727
2,000, 000 0.007 2847 732 0.007 2844 732
2,100, 000 0.007 3579 7&7 0.007 3576 737
2,200,000 0.007 4316 7h2 0.007 4313  7h2
2, 300, 000 0.007 5058 0.007 5055
e
xl
y 200,000 | 300,000 | 400,000 | 500,000
0 0.0 0.1 0.3 0.6
1,000, 000 0.0 0.1 0.4 0.8
2,000, 000 0.0 0.2 0.5 1.0
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TRANSVERSE MERCATOR PROJECTION
ARIZONA

East and Central Zones

x! Scale in | Scale x! Scale in [ Scale
fTeet units of expressed feet units ot expressed
7th place| as a 7th place| as &a
of logs ratio of logs ratlo
0 k3l 3 0.9999000 175,000| -282.0 0.9999351
,000 434 2 0.9999000 180, 000 -223.2 0.9999371
10, 000 -433.8 0.9999001 185,000 | -264.1 0.9999392
15,000 | -433.2 | 0.9999003 190,000} -254.8 | 0,9999413
20, 000 -432.3 0.9999005 195,000 | -24s.2 0.9999435
25, 000 -431.2 0.9999007 200,000 | -~235.4 0.9999458
30, 000 -i29,.8 0.9999010 205,000| -225.3 0.9999481
Eg’ooo -4og, 2 0.999901 210, 000 -212.0 0.9999505
, 000 ~426,4 0.9999018 215,000 -204.5 0.999952
5, 000 4ol 3 0.9999023 220,000 | -193.7 0.999955
50, 000 -421.9 0.9999029 225,000 | -182.6 0.99992
5, 000 -l .3 0.9999035 230,000 | -171.3 0.9999606
0,000 | -U1b. 0.9999041 233,000 -159.7 | 0.9999632
,000 | -413.3 | 0.9999048 000 -147.9 | 0.9999659
70,008 | -410.0 | 0.9933056 245,000 | -135.3 | 0.99996&7
75, 000 406, 4 0.9999064 250,000 | -123.6 0.
80,000 -uoa.z 0.9999073 55,ooo -111.0 o.gggg;
85,000 -398. 0.9999083 200,000 | - 98,2 0.9999774
90,000 -394.0 0.9999093 265,000 | - 85.2 0.9999804
95, 000 -389. 4 0.9999103 270 ooo| - 7i.9 0.9999834
100,000 -384,6 0.9999114 275,000} - 58.4 0. 866
105, 000 -372.; 0.9999126 288,000 - 446 o. 3833897
110,000 -37%. 0.9999139 285,000 | - 30.5 0.9999930
115,000 -308.5 0.9999151 290,000 | - 16,2 0. 9999963
120,000 -362.7 0.9999165 295,000 - 1.7 0.9999996
125,000 -356.6 0.9999179 300,000 | + 13.1 1.0000030
130, 000 -350,3 0.9999193 305,000 | + 28.1 1.0000065
135,000 -343.7 0.999920 310,000 | + 43,4 1.0000100
140, 000 -336,8% 0.999922 315,000 | + 52.0 1.0000136
1&5,000 -329.7 0.99992l41 320,000 | + 74.8 1,0000172
150, 000 -322. 4 0.9999258 325,000 | + 90,8 1.0000209
155,000 ~-314,.8 0.9399275 330,000 | +107.1 1.0000247
160 000 | _307.0 0.9999293 335,000 | +123.6 1.0000285
165,000 -298.9 0.9999312 340,000 | +1k40,4 | 1.0000323
170, 000 -290,6 0.99 345,000 | +157.4 1.0000362




TRANSVERSE MERCATOR PROJECTION

ARIZONA
East and Central Zones
x! Scale in | 8cale
feet units of | expressed
7th place| as &
of logs ratio
350,000 | +174.7 1.0000k402
355,000 | +192.2 1.000044
360,000 | +210.0 1.000048
365,000 | +228.0 1.0000525
370,000 | +2U46.3 1.0000567
375,000 | +264.8 1.0000610
780,000 | +283.6 1.000065;
385,000 | +302.6 1.00006
390,000 | +321.8 1.0000741
395,000 | +341.3 1.0000786
400,000 { +361.1 1.0000831
4os5,000 { +381.1 1.0000878
410,000 | +h01. 1.0000924
415,000 +421.9 1.0000971
420,000 2. 1.0001019
ko5, 000 +463.6 1.0001067
430,000 .9 1.0001117
435,000 ] +506.4 1.0001166
,000 | +528.2 1.0001216
W45,000| +550.2 1.0001267
450,000 +572.% 1.0001318
455,000 | +594.9 1.0001370
k60,000 | +617.6 1.0001422
Lés,0001 +640.6 1.0001475
470,000 +663.9 1.0001529
475,000 +687.4 1.0001583
0,000] +711.1 1.0001637
4g5,000] +735.1 1.0001693
490,000 +759. 1.00017
k95,000 | +783.9 1.0001805
500,000| +808.6 1.0001862
505,000] +833.6 1.0001919
510,000 +858.8 1.0001977
515,000] +884, 1.0002036
520,000] +910.0 1.0002095
525,000} +936.0 1.0002155
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TRANSVERSE MERCATOR PROJECTION

ARIZONA
West Zone

x! Scale in | Scale x! Scale in } Scale
(feet) | units of expressed (feet) | units of expressed

7th place | as a 7th place} as a

of logs ratio of logs ratio
0] -289. 0.99993 175,000 | -=137.2 0.9999684
5,000 | ~-289, o.99993§3 1so:ooo -128 .4 0.9999704
10,000 { ~289.0 0.9999335 185,000 | -119.3 0.9999725
15,000 | -288&.4 0.9999336 190,000 | =110.0 0.9999747
20,000 | ~287.5 0.9959338 195,000 | ~-100.4 0.9999769
25,000 | =-286.4 | 0.9999341 200,000 | - 90.6 0.9999791
30,000 | ~285.,0 0.9999344 205,000 | - 0.5 0.9999815
5,000 | =283.4 0.9999347 210,000 | = 70.2 0.9999838
0,000 | =281.6 0.9999352 215,000 | = 32.7 0.9999863
45,000 | -279.5 0.99993h6 220,000 | - L8.9 0.9999887
50,000 | =277.1 0.9999362 225,000 | - 37.8 0.9999913
55,000 | =274.5 | 0.99993%68 230,000 | = 26.5 | 0.9999939
60,000 | ~271.6 0.9999375 235,000 | - 14,9 0.9999966
65,000 | =268.5 0.9999382 2lp,000 1 - 3.1 0.9999993
70,000 | =265.2 0.9999390 245,000 + 8.9 1.0000020
75,000 | =261.6 0.9999398 250,000 | + 21.2 1.0000049
80,000 | -257.7 0.9999407 255,000 | + E}.S 1.0000078
85,000 | =~263.6 0.9999416 260,000 | + Lb.7 1.0000108
90,000 —2uz.2 0.9999426 265,000 | + 59.6 1.0000137
95,000 | =244.6 0.9999437 270,000 | + 72.9 1.0000168
100,000 —232.3 0.9999448 275,000 | + 86.4 1.0000199
105,000 | =23 °K 0.9999460 280,000 | +100.2 1.0000231
110,000 | =229, 0.9999472 285,000 | +114.3 1.0000263
115,000 =223.8 0.9999485 290,000 | +128.6 1.0000296
120,000 | ~217.9 0.9999498 295,000 | +143 .1 1.0000329
125,000 { =211.8 0.9999512 300,000 | +157.9 1.0000364
130,000 | =205.5 0.9999527 305,000 | +172.9 1.00002?8
135,000 =198.9 0.9999542 310,000 | +188.2 1.0000433
140,000} =192.0 0.9999558 315,000 | +203.8 1.0000469
145,000} -184.9 0.9999574 320,000 | +219.6 1.0000506
150,000} =~177.6 0.9999591 325,000 +235.6 1.0000542
155,000 -170.0 0.9999609 330,000 {. +251.Z 1.0000580
160,000] =162.2 0.9999627 335,000 | +268. 1.0000618
165,000| -154.1 o.99996ug 340,000 +285.2 1.0000657
170,000 -1Ls5.8 0.999966 345, 000 +302.2 1.0000696




TRANSVERSE MERCATOR PROJECTION

ARIZONA
Test Zone
x! Scale in | 8cale
(feet) | units of | expressed
7th place| as &
of logs ratio
350,000 | +319.5 1.0000736
355,000 +33l'0 1.0000776
360,000 | +354.8 1.0000817
365,000 | +372.8 1.0000858
370,000 | +391.1 1.0000901
375,000 | +409.6 1.000094
380,000 | +42&.L 1.0000982
85,000 | +447. L4 1.0001030
390,000 | +466.6 1.0001074
295,000 | +u486.1 1.0001119
800,000 | +505.9 | 1.000116H




CORRECTIONS TO NATURAL SCALE RATIOS*
(in units of the 7th decimal place)

For Lambert Projection For Lambert or
transverse Mercator
Agras argument , _Projection
AV A corx! Ag' Corr'n Ay or corr!
— By ——  (PLe) = & B
1 0 31 34 10,000 0
2 0 32 36 20,000 0
a 0 3 8 30,000 1
1 3 0 40,000 2
5 1 35 43 50,000 2
6 1 36 4 60,000 3
g 2 37 4 70,000 5
2 38 % 80,000 g
9 90,000
10 g 50 55 100,000 10
11 I 41 59 110,000 11
12 5 L2 62 120,000 1
1 L3 69 130,000 16
1 7 L1 68 140,000 19
15 8 4g 71 150,000 21
16 9 46 74 160,000 24
17- 10 L7 77 170,000 27
18 11 48 81 180,000 31
19 13° 49 8L 190,000 34
20 1 50 88 200,000 38
21 15 51 91 210,000 42
22 17 52 95 220,000 46
2 19 g& 98 230,000 50
2 20 102 240,000 55
25 22 55 106 250,000 59
26 24 56 110 260,000 &4
27 26 57 11k 270,000 69
28 27 58 118 280,000 74
29 29 59 122 290,000 80
30 32 60 126 300,000 86
A@' 1s the difference in
latitude in minutes %%8;8008 3%
of the ends of the line. 330,000 103
340,000 110
350,000 116

*Scale ratio interpolated for mean latitude or mean x' of
the ends of a line and corrected by the above table is a

true mean value accurate to within one in the seventh
decimal place.

¥¥ U. 5. GOVERNMENT PRINTING OFFICE : 1952 O—970330



