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DISCLAIMER 

Although each program has been tested by its contributor, 
no warranty, express or implied, is made by the contributor 
or any User's Group, as to the accuracy and functioning of 
the program and related program material, nor shall the fact 
of distribution constitute 9-I1Y such warranty, 'and no responsibility 
is assumed by the contributor or any User's Group, in conne'ction 
therewith. 
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COMMON USERS GROUP PROGRAM REVIE\V AND EVALUATION 
(fill out in typewriter, ink or pencil) 

Date ----------------o Progran1 No. ________ _ 

o 

Program Name: _______________ _ 

1. Does the abstract adequately describe what the program is and what 
it does? 
Comment~ _________________________________________ __ 

2. Does the program do what the abstract says? 
Comment '--------------------------------------------

3. Is the description clear, understandable, and adequate? 
Comment~ ______________________________________________ __ 

~. Are the Operating Instructions understandable and in sufficient detail? 
Comment 

---------------------------------~--------------Are the Sense Switch options. adequately described (if applicable)? 
Are the mnemonic labels identified or sufficiently understandable? 
Comment ----------------------------------------------

5. Does the source program compile satisfactorily (if applicable)? 
Comment ------------------------------------------------

6. Does the object program run satisfactorily? 
Comment -------------------------------------------------

7. Number of test cases run • Are any restrictions as to data, 
siz'e, rangel, etc. covered adequately in description? 
Comment I 

~------------------------------------------------

8. Does the Program meet the minimal standards of COMMON? 
Comment ------------------------------------------------

9. Were all necessary parts of the program received? 
Comment --------------------------------------------------

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 
Yes No 

Yes __ No 

Yes __ No 

Yes No 

Yes No 

Yes No, 

'10. Please list on the back any suggestions to improve" the usefulness of the program. 

o 

These will be passed onto the author for his consideration. 

Please return to: 

I3IVI Corporation 
Program Information Department 
40 SavJ Mill River Road 
Hawthorne, New York 10532 
Attn: PREP FORM COORDll'TATOR 

Your Name 
Company 

Address 

Users Group Code -----------------
THIS REVIEW FORM IS PART OF THE COMIvfON ORGANIZATION'S PROGRAM REVIEW Al\lI 
EVALUATIOI~ PROCEDURE. NONMEMBERS ARE CORDIALLY INVITED TO PARTICIPATE 
IN THLS EVP,LUATION. ' 
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Los Angeles County 

Department of County Engineer 

Library Program No. 11-5 

INVERSE GEODETIC POSITION COMPUTATION 

for the 

IBM 1620 DATA PROCESSING SYSTEM 

May 1962 

John Fe McMillan 
Survey Division 
Geodetic Section 

Modifications or revisions to this program, as they occur, 
will be announced in the appropriate Catalog of Programs 
for IBM Data Processing Systems. When such an announce
ment occurs, users ~hould order a complete new program 
from the Program Information Department. 

o 

\) 

Title: Inverse Geodetic Position Computation 
Department of County Engineer Library Program 
No. 11-5 

o 

Description: A program for accurately determining the forward 
azimuth, back azimuth, delta alpha and geodetic 
distance (in Meters and Feet) between two survey 
control stations, knowing the latitude and longi
tude of each station. 

Equipment: IBM 1620 Data Processing System with 20 K storage 
and the following special attachments: 

Abstract: 

ao Automatic Divide 

b. Transfer Numerical Strip 

c. Transfer Numerical Fill 

d. Move Flag 

This program was prepared using the IBM 1620 
SPS Variable Length Processor and Subroutines 
dated January 1, 1962. This was accomplished 
using a 15 digit mantissa and a 2 digit char
acteristic. When several geodetic inverses are 
to be calculated out of one station, only one 
input card is necessary for the "home" station. 
The processing of data out of this "home" station 
is terminated by a "999" input card. 

The development of this program was accomplished 
using the theory and formulas listed on Pages 9 
thru 11 of Special Publication No o 200 entitled 
"Formulas and Tables for the Computation of 
Geodetic Positions on the International Ellipsoid" 
as published by the U. S. Coast and Geodetic 
Survey. Considering the accuracy capabilities of 
the IBM 1620, using the variable length sub
routines, the program was written using the actual 
radian arc measure of the small angles involved. 
This modification has resulted in the elimination 
of all arc sine corrections. 

The program has a length limitation of about 75 
miles. There is no limitation regarding lati
tudes and longitudes acceptable to the program. 
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Author: 

The time required to calculate and type one (1) 
inverse is 35.3 seconds. With slight modifi
cation the program can be prepared for card 
output. It is felt that the time consumed in 
typing the output is. so slight compared to the 
actual calculation time that card output to save 
time is not warranted. 

Acknowledgement is given to Mr. I. H. Alexander 
and Mr. C. R. Goss of the Survey Division for 
their technical advice and assistance in the 
preparation of this program. 

John F. McMillan 
Los Angeles County 
Department of County Engineer 
108 West Second Street 
Los Angeles 12, California 
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r.~nr_,~T It"' MV£R~£ 
(!J 

GAUSS MIQ LATITUDE METHOD 
__ . _______ WRI_HEN_BY. ._IOUAHI1N-IFI'-· ....... M!IIC...,M,....' ..... ' .... '.I'AUI!NL-----__________________ _ 

MAV 1962 
---~CLY _________________________________________________ __ 

SPTV 
W&T"n~U'n 

RerY 
-------ST~RA~Ul----__________________________________________ _ 

SF INPUT-l 
u .HOME! • 'NPIlT'18 

SfARTlRACOINPUTl 
c.~ 'NDI.T'.' 
TF DIST1,INPUT1&18 

~~C~-~1·74.TEST 
BE START ----_____ ----SF_.~OMEl-~43~ __________________________________________ ___ 

. SF 0IST1-.' 
c.,: un .. ,:." 
SF 01ST-21 
CF WOM~-10 

CF 01ST-10 
TNS HOM~l.WOME 
TNS DISTltDIST 
!OF WOME-IO _~ __ ~ ___ .~ 

SF D1ST-10 
8T RAnU.N.l-fOME 
TFLSHOME'hANS 
TFL~WF~T.tJOMEV 

TF ANS,8LANK. 
AT AAnl&N.~OM~-11 

TFLSHOMEN.ANS 
TFL.SNORT~.HOMEN 

TF ANS.8LAHK 
_________ ----B~~R~AwDul~A~N~.uD~r~STL_ __________________________________ __ 

TFLSDISTV,ANS 
T': &NC..RL&HK. 
BT RADIAN.DIST-11 
TF,~n'c:.TN.ANS 

TF HERE&3 •• INPUT,,4 
______________ ~TLF THERE&3~ .•• ~laN~P~I'~T~'~'~'~4~ ________ ~ ____________________________ __ 

FS DISTN.NORTH 
TF'~ARI!.D'Sl'J11. 

TFLSA8K2.A8K _______ .~DjSJ~Nu.~H~&~I~E ___________________________________ __ 
TFLSPHI2.DlSTH _________ .----F~.BOR~~H~I~2 ____________________________________________ __ 
FCOSA8E,NORTH 
TFL.SABEF.A8£ 
FSJNA88.NORTH 

~ __ ~CLF_~~2~ ________ ~ _____________________________________ __ 

FSINA8C,PHI2 
_______ .~_C.OSABD.J_eH . .LI2~::--_______________________ . 

FS DISTV.WE'ST 
TfL.5DL.ONG,DISTW 

00 

'0 
Co 

~o 

80 

at 

FM OISTV,HALF () 

____ ~ 3 

o o 
..... 
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o o o 
-- ~"-- ---_. ---------------.--

_---..:.7'1 
2 _____________ lxf~I~C~,I~A~M~'~,.~DUI~S~I.W~ __________________________ ~ ________________ __ 

CF LAM2-2 --.-. _____ . _____ FC05ABH.lAMLZ ____________________________ . ________________ _ 
FSIf\IABG.LA~2 

--- _. _______ TFLSPI-tO.NORTH1. __ _ 
TFU,.M~T .ONEO 
f~ MAT,t:'Iwn 
TF 79.ZEROS 

________ JEl.SA8M..tAl-=--___________________ . ____ _ 
FM A8M.MAT _______ I.FL.S_U~.tA8.M'___ __________ _ 
FSINMAN.PI-IO 

. _____ ~a...W~N ..... T~.~M~ANa-.--------------------_--
FM AB8.A88 

_______ OL . ..A8..B.e.£.Di,~n'--_-------------------_--
TFLSTlP.ONED 

_____ ._J:L.JIP...t.AB,~B-"------------------_--'--
TFlSABB. TI P 
t:'M ABB.ABB 

, F~ ABB.TIP 
______ ~SQRCA1~B~B~ ____ ~-------------______________ _ 

FD UP.CAT 
.~ __ ~T~F~I~S~D~.lIu~P __ -------------------------------------------__ ___ 

TFLSPHI.NORTH 
F§IHfUT.PIH 
FM RAT .RAT _____ \ __ ~~R~4~t4.~E~? ______________________________________ __ 

TFLSTAT.ONE 
___ ~F~S_~LtRA~I ______ -----------------------___________ _ 

FSORRAT.TAT 
T~I~ ........... T 
FD ABN.RAT _____ ~L.SHAI.,-"'AL_ _____________________________________ _ 

FD UP.ABN 
_. - ____ -IfL.S.4BJ_ • .u~ ________ ~--------__________ _ 

Cf ABIC-2 _________ ~~A~8uI~.~A~e~K~ ________________________________________________ _ 

TFLSDPIHF.ABT 
_____ . ___ . TF::l.SI.Bl..DP1HLF __________________ _ 

F~ ABl,HlLf" 
________ r:S1l'lSDPF.2.A8L-__________________ . 

FM SOPF2,ABH 
1Ft ~.~P/,"t_.~O!)E'2 

F~ ABE.ABG 
_____ __ Jfl.SCPSL .. Ac8~E ____________ _,_--------------------

TFLSAPP.CPSL 
. _______________ lELSAPO .. S2.~c~I----------------------______________ __ 

CF APP-2 
rr: ... Dn_, 
FS APD.APP 

.-· ____ ' __ BNf_ -*£,.1.74 .. APO.~-"'2 __________________________ _ 

FD SPCL.CPSL _____ __ FAlJlSP.ALSJ?~C .. 1 _________________ -'--_________ _ 

TFLS".INT.NINTY 
a:-c:. l.Itl.lT&~DA.T 

TFlSANGLE.NINT 
_ ~---J~'L2~-------------------------__ ~_----

f 

J:'D ('1)<;'1 • <;.prl 
3 

FATNANGLE.CiPSL 
• ----_____ .lFLSlWOPW.t.wOP. ... v __________________ .,._-------

TFLSPIEZ.PIE 
0, ----------I.£L.SP.l£3.<=-P .... IF~ ________ . ______________________ _ 

(, 

(, 

SI 

,. 

II 

61 

eRA BNf CRA.ABK2-2 
------~( c~AC BMF CRD.DLOMG.2 

C~£ FS TWOPW.ANGL£ --------. TFLSAZWOC~~W~-_________________________ ___ 
B *&198 \ __ __ ~ __ ~CS8---BNE.~DLQkr.y~~2 ___________________ ~ 

CSF FA PIE2.ANGLE 
Tt:'L~A1Wnt'.PI£2 

B *&114 
.oc __ ----'-901Ft SAlWOC.ANGLE 

~ 
i 
::: 

i ,. 

~ 
~ 

:: 
;; 

B *&72 ____ ----'-BH FS _~E3JA8~G~t~E ______________________________ __ 

. TFLSAZWOC.PIE3 
~... ... ........ RM 

i TFLSTWON.ABN 
_________ -----BBL.~'~o-w~2L_ ___ _,_-----------------------_ 

fSINNOW.ANGLE 
FO APP.NOW 
TFLSDATA.APP 
B *r.1n? 
FCOSHOW.ANGLE 
t:'D §DPF2.HOW 
TFLSDATA.SDPF2 

______ ~ _____ JT~F~LSD~A.~TDA __ ~-----------------------_----_ 
FM DATA.DATA 
TFI.~nN~N .ONt:'M __ _ 
FS ONEN.DATA 

___ ~F~SORONFP·O"FN 
FD DATA1.ONEP 

. __ ~_f~A~T~NP03.DATAl 
.. FM P03.TWON 

TFl§~.PO'l 

TFLSS1.S ____________ ~F~M~~F~F~E~T __________________________________ __ 
TFLSDLO.DLONG 

___________ ~C~F~~~2~------------------------------------___ 
F~ MAN.OLO 
TJ:'Ic;, ... OD .... AO 

CF AQR-2 __ ~J:'~D~.~AN~QwR~ _______________________________ __ 

TFLSTWFTH2.TWETH 
_______ ~~~WLTuH~2~ ____________________ ~-------------

F~ ABEF.ABEF 
FM AB~t:'.MANT 

TFLSSEC2.SECOND 
___ ' ___ ! ___ f]L_S.E.C2..._SEc~2~------~---------

FM SEC2.ABEf 
tE~Sf~.~~~~2~ ____ ~ ____________________ __ 
TFLSOLOT ,DLO -----
FD OlOT.S~COND 

TFLSDLONE.DLOT 
_____ . __ EH-D.L.Olt£.UlL.ON ..... E ________________ -.:.. _ 

FM DLONE.DLOT ; 
.----~----------.----------------------------------------------------------------
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______ ~ ______ ~----~730 . ____ -:---____ .-J723 
·s 

'I 
FM F2.0LONE 

__________ FM_ .f'2..SECON'-I0 ________________________ _ 

TFLSF.F2 
_________ EA __ E .. MAIt 

BNF *&24.0LONG-2 
A *L ... , 
FM F.MINUSl 
TF'L SlUt It~A.F' 
FM OALPHA.~ALF 

____ ~F'~S~~~ILPn~DA ___ ----------------------~------------
TFLSAZ1.AZWOC 
TF'LSA.l'l.A.ll 
FS AZ3.TWOPY . 
8NF' ."A •• AZ~-2 
TFLSALPHA1.AZl 
TF'LSAID11.ALDNAl 
B *'12 
T~t~'&IDN'&1 .. '&11l 
TFLSALPll.ALPHAl 
~.& '&ID".DI~ 

FA ALPll.F 
TF'LSA.l'.ALPll 
FS AZ2.·TWOPY 
ANF' .£1Io4.AZ2-2 
TFLSALPHAZ.ALPII 
A *'-... , 
TFLSALPHA2.AZ2 
Rl"TY. 
TO ALPHA1&1.400 Tn .&t~~.4~n~nY-____________________________________________ ___ 

TO S1'l.400 
W.&TVN~R~ _---.:.. 
SPTV 
SPTV 
WATVTO _________ ~P.1YL-_______________________________________________ __ 

SPTY 
~VL _______________________________ ~---------------

WATVTHERE 
Dr-TV 
SPTV 

_______ TFM -PU'U6.Al 
8TFSRAOOEG.ALP~Al 

____ ----A1----1NE-~~~F'JI~x~O~FGu---------~-----------------------
. : TNF MINIT'Z.FIXMIN 

TNFS~k£'.FI15FC 

TNF OF5'6.DECSEC-2 . ____ · _____ ~AlvuO~f~r-~~~T~ __________________________________________ ---------

SPTV 
_______ ~xY----------------------------------------------

TFM OUT&6.A2 
ATF'SD.&no~~G~ •• A~t~P~~~.&~, __________________________________________ ___ 

A2 TNF OEGOT'4.FIXOEG TNF' MINIT~~~JAXmM~tN~ ___________________________ ~ ______ _ 

TNF SEK&Z.FIXSEC b 
-------.----------------------------------------------------~ 

o 

TNF DES&6.DECSEC-2 
WATYDEGOT ~ .------- -----S·PTV ------
SPTV 

o. --------~TFLSFM.F - ---.- ---------------_._-----
CF F-2 

c. TFM OUn.6.A3 
c. ftTFSRApDEG.F 

A3 
s. .. 

TNF DFGOT'4.FIXDEG 
TNF MINIT&Z.FIXMIN 
TNF SEK'Z.FIXSEC 

to TNF DES'6.DECSEC-2 
" BNF B1.FM-Z 

WATVMINUS 
.~ B1 WATVMINIT 

SPTV 
SPTV 

_~ ______ ~ __ 8TFSEDIT.S 
SF NUML-5 
TNF NUMl&lO.NUML 

~ TNF NUM2&8.NUML', 
g WATVNUMI 
~ SPTY 
1 SPTV 
~ BTFSEOJT.Sl 
J. SF NUML-5 
~ TNF NUMl,lO.NUML 

TNF NUM2'8.NUMl.5 
WATYNUMl 

= B STARTl 
~ INPUT CAS 80 
& INPUTlOAS 80 

HOMEI OS 80 
DI STl OS 80 

i TEST DC· 6.797919 
HOME . OS 22 
OlST 0522 
HOMEW OS 11 I WEST b~S~71=1------------------------------~----------------

I HOMEN OS 11 
~ NORTH OS 11 
, OJSTW OS 11 

OISTN OS 11 
DC 15.500000000000000 

HALF DC 2.00 
_ BLANK DC 11.00000000000000000 

ZERO DC 2.00 
ANS---..DS---.11 
MAN DS 11 

. UP DS 11 
O~C~~I~~~.l~O~O~O~o~o~o~ooAo~o~o~o~o~o~· --------------------------------

o 

CHET 
TIP 
FM 
("AT 
PHI 
RAT 

~C 2.01 
OS 17 
DS 17 
OS 17 
OS 17 
OS 17 '1 

~ 

~ ,_J 

.. 

..... 



o 
_. ___ ~~9 

DC 15.676865799729100 
nC' 1.0 

c, . ~ 

E2 DC 1.2 
_______ .O'-.-.-1-S..100ooooooooQQOyO ___ -------------

O'4E DC 2.01 ____ ----1~DS ~1~1 ___________________________________ __ 

DC 1S.6!7820640000000 
-----A- nC' 2.07 

~_T OS 17 __ ----AaL--DS-~1~1 _______________________________________ __ 

AqK OS 11 
______ .--DC 15.18"'816,,82000 

FFIVE DC 2.00 
A~LE OS 17 

\ DC 15.157079632676400 __ ----k~'-_~2~,~0~J _____________________________________ __ 

AOP OS 17 __ ----A~~~)J1 ____________ __ 

D~IHF OS 11 
Aq7 n~ 11 
~DPF2 OS 17 

___ ----'"'SoC' OS l' 
CPSl OS 17 

~~lJ7 _________________________________ ~ __________ __ 

DLONG OS 17 
nl\lF~ OC 2.01 
ZEROS DC 20.0000000000000000 00 

~~~lJ1 ______________________________________________ __ 

ASE OS 17 _______ .--D~~lJ7 __________________________________ ~ _________ ___ 

RADDEGFO *-1.RD 
ATF~FnrT.RAnn£G-l 

SF NUML-2 
_____________ TuF~~G~,N~'~JM~I~ _________________________ ~ 

TF NORMAL-3.NUML'15 
_________ -----B~~ORMAL.OO.10 

FM FLTNUM.SIXTY 
8TFs£nrT.FLTNUM 
SF NUML-I __________ I~F~LUUU~~ _____________________________________ ~ __ 
IF NORMAl-3.NUML&15 

____________ 8~IllM~~RMA~~.~1~0~ __ --------------------------------_ 
FM FLTNUM.SUTY 
8IFS£ntT .FL I.JIWM 
SF NUML-l 
TF FIX~£C.IitUML 

IF DECSEC.NUML'6 
CF OI='C'S£C-'i 
AM OECSEC.Ohl0 
CM FI.S£C.A~10 
BNE RI 

~ __ ~I~F~M~~£C,~~0~.~170-------------------------.------
AM FIXMIN.OI.I0 

_____________ QL..f..lXfU1tLI • .I;I6.!t.0~ ...... 1 O!!--_______ _ 
8NE RI 
IFM FIXMlN.'O"O""1O 
AM FUOEG.OltlO 

R 1 ~F nFt'SI='C-iI <{. 
OUT B 

01 

" CI 

SI ., 
" ., 
oc 

~ 
i ::: 

i 
~ 

i 
'" 

I 
I 

~ , 

o o 

7c:~n~'nC' .. n.n I' 
NUML OS 115 

--------BUMLl-DS-~)~ __________________________________________ ___ 

NUM OS 14 
IIUIIID n4:. 1 nn 

OS 17 
~~tT T~ UI~D.7~Dnc' 

,--- IF NUMR-49.ZEROS2 
T~ WIUD_Q •• 7~Rn~' 
TF NUMR-141.ZEROS2 

--~T£I:---laOSU,50. ZEROS2 
SF *'26 
~ *t.1A.~rllT-t 

TF NUM.EDIT-' 
IFM *-6.NUM 
MF NUMR.EOIT'" 

----~S~F~*&3~l ____________________ _ 

S *'23.EDIT-l 
MF NUMl,NUM 

TFM *-l.NUM 
~~.'~3~1---------------------------------------------------

S *'23.EOIT-l 
MF NUML J .NUML..~~ ___ ~ ~ _____ _ 

TFM *-ltNUMLl 
SF NUML t ~ ____ ~_~_ 

AA 
CHKl DC 3.0 
ZEROSIDC 17.0 
FLTNUMDS 17 

OS 17 
IIInDMAL Tt: Fl TNllM.7~RnSt _______ _ 

TF FLTNUM-2.NORMAL-' 
Tt: t:l TNllM.JllnRMAJ .. 1 ~~ ___ ~ 

SF FLINU~16 
____ - . ..,---...... A .... nL-JlUU.FI TNIIM-16 

TOM NORMAL-3.0 
MF FL TNIIM-15.FLTNUM-.l6. 

TF NORMAl-4.FlTNUM-2 
_ _____ ~_-IM:uF"---HORMAI -3' NnRMAL .4 

IF FLINUM-2,NORMAL-' 
~M ~LTNllM.Ol .. 10 
AM CHU.Ol. 10 
C'M ('WIL'1.t6 
BHE NORMAl'36 ___________ ~T~F~ML£LINUM~.-~9~9~.~10~ ________________________________ _ 

NNl TFM CHK1.OO.IO 
AR 

FIXDEGDS 4 
FtxMINOS ~ 

FIXSECOS 2 
________ ~D~F~C~~~E,CDSL_6 

DEGRADCF *-6 
_ __________ Tf_NOR~A~.£lJtO ... EG~ ___________ ~------------- ____ _ 

BTM NORMAl.1S.tO 
TFLSRAODFG-l,Fl TNUM ~ ~ __ _ 

01 

'" co 

SI 

" 
~ 

! 
~ 

g 

~ 

~ 

TF NORMAL-3.FIXMIN 
BTM NORMAL.l~~10 -q-o 
FO FLTNUM.SIXTY 

.. l 



---
. _______ ---!.7? 8 ------------------------------------------------------------------------------

------------------------------------------------------------------------------
____ ~EuA~BADnEG~-~l~·~Eul~TuM_J~M~ ____________________ ~ ~ 

TF HORMAl-l.DEGRAD-l 
BTM. HORMAL .• 09 .... 1K.O _______________________ _ 

FO FLTNUM.SIXTY 
--_._- ___ FO_. FLlJIUlhSl.Xl:Y-

FA RAODEG-I,'lTNUM 
~M DAftft,,~_, •• D 
SA 

___ ---DEG OS J. 

R.O OS 18 
_____ DC l' .600000000000000 

SIXTY DC 2.0Z 
DC 1,.1"4~n92~1.H"S~ 

RD DC Z.-o1 ____ ----H~OA~Jl~8L-_______________________________________________ __ 

DAC 1.-____ ----1~D~.Jl~8L-________________________________________________ __ 

DAC It-
DC ". 'U808~~~~nnS ........ _______________ _ 

fEET DC 2,01 
____ --51 OS 1'· 

OS 1 ___ ----H~~.~'u·~-~ ________________________________________________ _ 
DAC It- . 

DEGOr DAS ~ 
DAC 1.-___ ~uIN~luT~D~A~$L~2 __________________________________________________ ___ 

DAC I.· ____ ~~A~.~2~ ______________________________ ~ ________________ _ 

OAC 1 .. 
Dtr~ DA~. 

OAC 1.-
______ ~ 43.FORW-D AZIMUTH BACK AZIMUTH DELTA ALPHA 

DAC Z1. DIST-METERS' DIST-'EET' _______ -----D~Jl~.~. ______ ~ ____________________________________ _ 

ABB OS 11 
ARC D~ 17 
ABO OS 11 

. ______ .... LAM2 D~ )7 

ASH DS 11 
__ --ABG DS--1..1 

. PHO OS 11 
IoU.T nc. '7 

DC 15.100000000000000 
·------OHEO DC 2.01 

DC 15.616165199129100 
OC 1.0 

ETMO DC ItZ nc '~.£.7~ •• ~OOyOwQwowQwn~ ____________________________________ _ 

AT DC Z.01 
___ --Azvac OS ..l.l.-

DC 15.621318530111959 
. ___ ~~Y_DC-~~O~I---------------------------------------------

DC 15,]1415926,,'8979 
D'~ nc '.n~l--------------____ ----------------------------------
TWOPW OS 11 
Dt~' nc. '7 /0 

c 

~ 

PIE3 OS 17 
NJMT DC. 17 1 
AI'lN os 11 

-----A..:vt.--.OS .... 1+7---------------------------______________ _ 
o. SPAT OS 17 __ ------A9I.2..-... 0~S_~17L_ ___________________ _ 

,. . TWO" OS 11 
CI WOW OS 17 

NOV OS 11 
s. ----~----~O~S~~1~7--~--------~---------------------------------------

DSI 
., TO O&C Z.TO 
" DAC 1.-
I. Qt 0 OS 17 

·oc 

~ 
i 
i 
~ 

DLONE OS 11 
anD DC. '7 
F OS 11 

DC. 

DC 14,10000000000000 
Dr 1.n ___ ~ __ . ______ ._ 

MINUSIDC 2.01 
OAl PN.an~ _ 17 

AZl OS 11 
&Z, DC. 17 

All OS 11 
AIDU.&'OC. '7 

OS 1 
ALPll D~ 17 

ALPHA2DS 11 
D~ I 

f DC 15.8'3,,"'31"'" 
& DC leO 

i 
! 

TWETHDC 1.1 
. M4NT D~ 17 

TWETH2DS 17 
ARFF D~ '7 

DC 15.48481'681110000 
DC 1.0 

SECONDDC 115 
SEC2 OS .~lw7~----____ ----__________ --------------------------------
DATA OS 17 

_________ DC 15.100000000000000 
ONEM DC 2.01 
ONFN D.f;. 17 

ONEP OS 11 
_____ ----DATAl OS .~lu7~----____ ----------__ --__ ----------------------------

DATUM OS 17 
Dt' 1~.1~'t0'796~9490 

POZ DC 2.01 
PO~ DS 17 
F2 OS 11 __ ~ __ ~PLO~~~1~7 __________________________________________________ __ 
NUMI OAS 6 _____ . __ O".c.~,., _________________ . ________________________ _ 
NUM2 DAS 5 

DAC 1.-

01 

" CI 

SI 

" 
Ol 

OS 25 
__ --RAD.1MtSL_JUDUN-6 jl 0 

SF RAOIAN-8 

o a 
.... 



o o 

-'--- -------------_._------ 727 
MM RADIAN-7.60.l0 /t? . _________ . IE D£GRF~f~-~5L.9~9L_ ________________________________________ __ 

A DEGREE-l.RADIAN-1 
LD . 93tDEGREE.-L 
OM 89.3600,8 

___________ . TF_ .DEGREE~.1,_9.5_ 
MF DEGREE-14,DEGREE-11 

___ ----.---A..- DEGREE-ll .RADI AN_O 

TF 79,ZER()S 
_______ .~.DE.GR~E ..... E.;::;-~1.J.._=_* .... (,""1,g8""' ______________ _ 

AM 91,5,10 
__ . ____ . ___ TL..9.9.t!l.0"'--______________________________ _ 

SF 85 
IF RADIAN-I.ZEROS-. 
TF DEGREE-1.ZEROS 

__ . ______ .--80_ ...xXXXx....8 ... 6 ________________________________ _ 

TF ANS,ZERO 
___ . __ . __ SF __ 8.1. _________________________ _ 

TF ANS-4,99 
RR 

~xxxx TF ANS.ONES 
_____ .~Lj56. _______ _:_-------------------

TF ANS-3,99 
__ . ____ BIL 

DORG*-9 
DC 1~.01745~292§20 

OS 20 
___ -----DEGRfETF .~~.~Z~E~R~O~S~-~l~OL_ ___________________________________________ _ 

LD 89.DEGREE-l 
______ -0_ . ..85 .... *-.-.;52--_______________________________________ _ 

AM 87,5,10 
C.F 76. 

. TF OEGREE-9.76 
______ ' _--SF--7..1 

TF RADlAN-lt86 
________ ---MML.-RAOIAN~-~lJ.~6~OJ.~luO ______________________ _ 

IF DEGREE-7.89 
ME 90.88 
IF RADIAN;"1,99 

______ . ___ MM.._RADIAN-...lJ_6.0 ... ..l1.uO ______________________ _ 

AM 94.5.10 
__ . ____ . __ .TF __ DEGRE.E.-·l...9'...l3'--______________________ _ 

CF DEGREE-6 
t"F nl='(:'DI='F_R 
TF 99,DEGREE-1 

__ . ________ a_ --.-~3~7~O---------------------------------------------
DORG*-3 
nAt" 1 At) --f ., DENDGO 

mh· 
00--' 
:r: --_. s: _ 
Z-;u 
oc. __ _ 
i-r 
0111 
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Input - General Description 

The input data for a geodetic inverse consists of 
the latitude and longitude of the tvlO stations under 
consideration. 

One input card per station is used. 

The station name or other designation may occupy the 
first eighteen (18) card columns. This information 
can be both alphabetic and numeric. 

The latitude occupies columns 19 thru 29, inclusive. 
The longitude occupies columns 30 thru 40, inclusive. 

For examples of input see pages 14 and 15 of this report. 
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COUNTY 01= LOS AA/(7FL{;S 

DEPARrMENr OF . COUNTY ENGIN£EIt 
.sURV£Y DIVISION 

TAB. BY ;I.e-A-? ~-8-62 GEODETIC INVERSE 
.e-OR., 

r.B.he. 1620 \$'OJ.(J710A/ 

I I 
I I 

STATION L.ATITUOE' 1. ON(7/ TUDF 

J 2 3 14 15' 6 7 B 0 '/0 :11 ,J2 13 114 IS 16 17 18 1/0 2(l :2.1 '22 :23 124 .t; I~~ :27 12A 2Q ?fI '31 '32 '='3 34 3!i" :36 !~1 '28 .,('\ !1r 
£ c hi D ~ 0 c K () 3 itl. / .3 2- 9 s 3 l.'f 9 1/ I 8 ~ 3 / 4 7 Z 9 7 
S ;9 W " (,) A ,y () 3 3 S 4- -I- 9 4- 7 () tI- / I 7 4 4- / ~ 0 " ~2 F! A S IE A s T B ;19 S G AI o. 2 10 3 4- 0 7 I 4- 10 z 14 / / 17 4 I / ~ 2 105 7 IS 
9 '1 9 
Ie f- A C K h' 0 0 D () 3 ~ () 17 I ~ 2 I~ .5 9 / I 7 Is t:') ~ 8 I 7 6 0 

5 W .A ,., 0 " I"" i:J 17 .5 .5 03 0 7 I I 7 4- 8 " I / .3 8 4-
S /J /'I cJ 0 S E 0 lJ ~ t:J3 Z 3 I Z oS / I 1 7 s- o s , z () 4 II 
'1 9 9 

!P (.J .Ii' W r E 0 lJ 4- o I 2 ~ VI Z. 9 I / 7 .5' " () I I 0 3 7 
JIll '0 ,((' K AI ,-9 W '~ I L J. () 3 3 Is 19 3 0 It:) 17 0 / / B t::) 0" 71 / 3 19 
<I 19 9 
l~ ~ Ie K M ~ N 1/ / , I.. () 3 3 l5" , ~ " I () 17 0 I 1 8 " 00 ? I I .3 '1 
£ c W " lIE' () c /( 0 3 4- 13 Z 9 s .3 3 9 I I 8 0 3 I 4 7 Z 'I 7 
, 9 ~ 
~ z (/ S A P - I I 03 4- " ~ 

.,. 7 ,,~ tI-_ '1 II 7 oS l8 0 :3 19 4- 0 1 
1.0 lu A .R T 1£ 0 3 'r4 "s ~ 8 .3 ~ 9 0 I I 7 S 17 ¢ 0 0 '19 19 
9 19 q 
S ~ ~ .J CJ A ...v 0 3 3 .s 4- 4- 9 4- 7 04 I I .7 ~ 4- / d " 0 .5 Z 
,~ 0 ~ K I~ ,-9 AI II I '- I.. 0 3 13 S 9 3 (') 10 70 I / 8 0 00 1/ 13 'I 
If 9 9 
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Output - General Descriptions 

The following data will be typed out: 

Forward Azimuth as 
XXXo-XX '_XX.XXXX" 

Back Azimuth as 
xxx 0 -XX i_XX .XXXX" 

Delta Alpha as 
XX'-XX.XXXX" 

Distance in Meters as 
XXXXXX .xxxxx 

Distance in Feet as 
XXXXXX .xxxxx 

No rounding off has been incorporated in this program. 
However, all output values are expressed in sufficient 
length to correctly interpret the data to nor~a1 require
ments. 
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S.,tPM'~' O~,.e"z: 

FORW-O AZIMIJTH BAI;K AZIMUTH DELTA ALPHA' DUT(HETERS) DIST(FEET) 

I 

ECHO ROC~ TO SAN JUAN 

319-37-37.2155 139-48-16.2475 10-39.0319; 045239.04735 148421.77454 

ECHO ROCK 10 PAS EAST BASE NO.2 

288-4:J-25.3521 109-00-45.9263 12-20.5741 035693.74064 117105.21409 . 
BLACKWOOD TO SHAY 

254--23-16.2037 074-24-49.9156 01-33.71" 004444.00934 014580.05399 

BLACKWOOD TO SAN JOSE 

002-15-17.8775 182-15-11.6963 -00-06.1811 007188.32444 023583.69443 

PUENTE TO WORKMAN HILL 

060-21-10.3802 240-18-52.7849 -02-17.5953 007265.05847 023835.44600 

WORKMAI~ HILL TO ECHO ROCK 

169-2H-56.3847 349-27-11.1773 -01-45.2074 026307.16271 086309.41632 

AZUSA [)"11 TO DUARTE 

189-19-30.7834 009-19-44.1595 00-13.3760 003769.21936 012366.18052 

SAN JUAN TO WORKMAN HILL 

109-31-57.5399 289-23-05.2697 -08-52.3201 025955.73160 085156.42943 

17 
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Operating Instructions 

1. Load the program deck onto the 1622 Card Read
Punch Unit. 

2. Clear Memory 

a. Parity and 1/9 switches to Program 

b. Reset; Insert 

c. Type 31 00009 00008 

d. Release; Sta~t 

e. Instant stop (after 1 cycle of MAR) 

f. Reset 

3. Set all switches to OFF 

~. Load Program into Memory 

5'. Load Data 

a. If using compressed deck, column headings will 
start typing out immediately after deck is loaded. 

b. If using regular object program deck; after 
loading, push start on console to begin column 
heading type-outs. 

6. All inversing out of a certain station must terminate 
with a 999 before a new home station will be properly 
placed in storage. 
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FLOW DIAGRAM 
GEODETIC INVERSE 

INPUT 
; ¢ ~ Converl each 01 fhe 

)(XN'(x.xXXXX;(~ xx.x x.x t..XXX'i.X XX~)(X )( x)(.}()( X lollowln 2.. fORCI'dIOI?5 
o;1d s';~"'e: 

f!/ -X r---- ¢ i\ 
x)()O('X~~ )(XJ(.}(.X (~)(~~)( " 1.~ x.)( K-x.)( ~JO( 

,1 t: 

X- A =L:l A ....... s+ore· Calcu/afe IJ'-¢ --Ll¢~sfore 
Clnd Store: ~ + ¢ = ¢M ~ Store - !d::. -P 5 lore. ......... 
'COS ¢M sIn4/-~ 2 ~ --- 5~ore sIn tiM cosq--

C05 A2A~5lore Ca/cu./ale Calcu.late 
- ~A -slore r----- RM lor ¢M -....... N,u lor (1M 

SIn 2 ~ .store ---- 51-ore 

Calcu.lol-e ond 
A~ :; = LI ¢r R", SfOre~~ 

~ ....... Store ~ ~ Nit( 

5/17 41:' ---.. SI-ore 
~S-iore - slore 

• 
r--

(SIn t A rI,)( cos i LJ A) (cos ¢M)(SlniAA) 
1 ---- ~ 

-.... 51-Ore _____ .5lore 
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15 
(SIn! 1:41 )( co 5 i .tJ A ) .)/£. ~OS riM) (Sin i 11 A) 

Cr ... kn1fqI1{C!n'.I~;.,IM). (Sin ~.tJ¢r){co5fLlA) 

No 

(5/17~L1¢f)(C05iLJ A) 

({;OS¢J,1)(.51I7f4 A) 

yes 

No 

Arc Colan 
=-4-

Yes 

@ 

Arc Ton 
=4 
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,-
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,----_._._-. 
15 Az. ®-- Wllholl.t 

..a 0( 

(s/niA¢r)(co~iA"A) No Ca/ell/ale 
~ r- Grealer· Ihan ~ sIn 4. r---.--

(cos ¢M)(s/n i A A) ? ----..- Store 

... _------, 

2NM 

--s!ore 

r---. Arc SII7 (:; 

(e)(~NM) 

= SM-Ir"s 

-slore 
I_. ____ ~ 

Ye5 
r 

Ca/cu/ole 
C05In4-
---..-slore 

Lei 5 
2NM 

=e 

/s ()f2 "" 2 T 
GreQ/-er yes \.012, - ,r 

IhQn 2. 77 ;; -.- a, 

No 

(SII?-I.tl¢l )(C05 j LJ. A) 
....... C054-

.5117 2~M ~5lore 
, 

-

sin 4.-
= 5/ I? 2

5M ~.5lore 
- 1'1-, 
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