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PREFACE 

The reference manual i s  a comp i l at ion o f  f ie l d  methods  and  
computat ions  used by the  National  Geode t i c  Survey (NGS ) . The purpos e  i s  to 
furnish i ns truc t i ons to personne l engaged on f i e l d  operat ions  in the use of  a 
m i cro computer sys tem to code , key , and subm i t  f i e l d  observa t i ona l  data by 
"National  Geode t i c  Survey Data Base  Input Formats  and Spe c i f i ca t i on s " .  

The mate r i a l  i n  th i s  manua l i s  the product of  a ccumulated  exper ience 
i n  the f ie l d  and o f f i ce o f  many members  o f  the Nat iona l Geodet i c  Survey . The 
mate r i a l  in th i s  manua l i s  taken f ree ly from previous ly pub l i s he d  manua l s  o f  
NGS and the U . S .  Coa s t  and Geodet i c  Survey i n  part i cu lar  Spe c i a l  Pub l i cat ion  
247 . 

Th i s  manual  has been prepared under the d i rect ion  o f  Dr . C . R . S chwarz , 
Ch i e f , Sys tems Deve lopment  Bran ch ,  whose he lp and adv i ce are  greatly 
apprec i ated . As s i s tance in  the preparat ion of programs w i th i n  the MTEN sys tem 
has been g iven by many members  of  NGS .  In par t i cu l ar , Mr . J . G .  G e rge n ,  Chief , 
Hor izonta l Ne twork B ranch and f rom the Ope rations  Bran ch Mr . B . R . Lew i s  and  
Mr . E . D .  Wegner , a l l  o f  who revi ewed the e n t i r e  manu s c r ipt  and  con t r i buted 
sugges t ions . A s pec i a l  thanks to the North Caro l ina  Geodet i c  Survey and  Mr . 
J . W .  Garne r ,  who f i r s t  took and u sed  the MTEN Programs to produc e  "B lue Book" 
Da ta Sets  i n  1983. 
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FOREWORD 

The mi crocomputer sys tem MTEN (Mi cro TENco l )  i s  an  extens ion  of the 
computer sys tem TENCOL ( Term ina l  ENtry COmmand Language ) deve loped by the 
Nat ional  Geode t i c  Survey in 1 975 for use by i ts mob i l  f ie l d  part i e s . S i n c e  
that t ime i t  h a s  become nece s s ary t o  have a l l  data submitted  t o  NGS t o  be i n  
formats  s e t  forth i n  " Input Formats and Spec i f i cat ions of  the Nat iona l 
Geod e t i c  Survey Data Bas e " , Vo lume I .  To th i s  end  MTEN was deve loped to 
prov i d e , not on ly NGS F i e l d  �art i e s  but outs ide  u ser s  as we l l ,  an i ntergrated 
sys tem to pe r form the f o l lowing funct ions : 

( 1 )  Co l l ect  and s tore  g eode t i c  data a t  the survey s i te , 
( 2 )  Then make g eode t i c  computat ions  wi th the s tored data , and 
(3)  Las t ly ,  s ubmit  the geode t i c  data  to NGS in the proper formats 

s e t  forth in " I nput Formats and Spe c i f i ca t ions " .  

The m i c rocomputer s e l ected  by NGS was the Columb i a  1 1 8 1  w i th the 
mu l t i -user  operat ing sys tem MP/M I I ,  a D i g i ta l  Res earch ac ronym for Mu l t i
Prog ramming Mon i tor Contro l Program for  M i c roproce s sors . The MTEN Sys tem 
conf i guration a s  planned by NGS for i ts f i e l d  par t i e s  wou ld  be one hard d i s k , 
one o r  two f loppy d i sks , two cons o l e s  and a pr inter . 

The i nformation  prov ided i n  th i s  reference  manua l i s  broken up i n to 
s ix maj or areas . The f i r s t  area  wh i ch i n c ludes S e c t ions 1 thru 4 expla ins  the 
s e tup or how to i n i t i a l ize new proj e c t  f i le s , d e f i nes how MTEN Commands  
operate  for the  us er , what f i le s  are requ i red  by the  MTEN s ys tem . and how to 
input g iven o r  known i n i t ia l  g eodet i c  data such as s tat ion names , pos i t ions , 
and e l evat ions . Sect ions  5 thru 7 a l lows the user  to enter  a l l i nformat iona l 
data obs erved or  g enerated dur i ng the span of  the survey . Area three , 
Sect ions  8 and 9 pref o rms al l g eodet i c  computat ions required  i n  the execution  
of a g iven proj e c t  or adjus tment . Area four , S e ct ions  10  and 1 1  d e s c r ibe the 
l i s t i ng s  ava i lable  f rom the data f i le s  and the f ina l  data s e ts generated a t  
the conc lus ion  o f  a proj e c t ,  i . e . the Ho r izontal  Observat ion  Data (HZTLOB S )  
and Ho r izonta l  Des c r ipt ive Data ( HZTLDESC ) . Sec t i on 1 2 ,  the f i f th are a ,  
des c r i bes the me thod by wh i ch a user  may l i s t  the MTEN f i l e s  i n  cas e of  
d i f f i cu l t i e s . The last  area o f  informat ion provi ded  the user  i s  the  Append i x .  

Before  the programs o f  thi s  sys tem are u s e d  t o  i n i t i a l ize d i sk  space  
for  a g iven proj e c t ,  i t  i s  recommended that the program BBKDOC . COM be executed  
by the  user  to become fami l i a r  with the  set  of  MTEN Command s . Th i s  can be  
done  by keying  the word BBKDOC <cr> af ter  th i s  prog ram has been  prope r ly 
loaded onto the user ' s  computer  system.  
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Sect ion 1 MTEN Command S truc ture  

Introduction to MTEN Command S truc ture 

Each MTEN Command is a complete executab le  program with a pr imary 
f i lename e qua l to the MTEN Command  name . Thus by j us t  keying the MTEN Command 
Name the operat i ng system w i l l  execute the prog ram . The e n t i re MTEN sys tem 
supports 45+ executable  programs and 6 1 +  subroutines . 

MTEN (Columbia )  SYSTEM 

A l l prog rams and s ubrout ines  were  wr i tten in M i c ro s o f t  FORTRAN-80 w i th 
on ly one except ion  the s ubrout i ne CHGCPM . Th i s  s ubrout ine  CHGCPM. MAC was 
wr i tten Ln as s emb ler  w i th the macro fa c i l i ty MACRO-80 . Each prog ram was 
compi led  us ing M i crosof t ' s  For tran-80 ( F80)  and then comb i ne d  w i th L ink-80 
( L80) , l i nk ing loader , to create the executable  programs . Dur i ng the L80 s tep 
each prog ram was l i nked w i th the Fortran l ibrary ( FORLIB . REL) , however th i s  
l ibrary has  been mod i f ied  a t  NGS by i n s ta l l ing APUFLIB ( s o  a l l  f loat i ng po i n t  
functions  would  b e  preformed v i a  the WD9511 h igh speed math proces s or ) . 

MTEN ( IBM PC) SYSTEM 

A l l  prog rams and s ubrout ines  were  wr i tten i n  Mi cro s o f t  FORTRAN (MS
FORTRAN ve r s i on 3.1) with one except ion---subrout i ne CONIN . Th i s  s ubrout ine  
CONIN . ASM was wr i tten i n  a s s emb l e r .  Each program was comp i l e d  us ing  
M i croso f t's MS-FORTRAN Comp i ler  package and  then  comb i ned w i th MS- LINK , the 
l i nking l oade r ,  to create the executab le  programs . Dur i ng the L INK s tep e ach  
program was l i nked w i th the  Fortran l ibrary (FORTRAN . OB J) . Th i s  l ib rary was 
mod i f i ed  by NGS so that at runt ime , the actua l l ibrary f o r  use is the 8 087  
coproce s s o r . 

Each prog ram was d e s igned  to ope rate on a cons o l e  w i th a s creen  f ie l d 
s ize o f  24 rows by 80  co lumns . The actual i nterface to-and-f rom the s creen  i s  
a c comp l i shed  by the subrout i ne GETFLD and i ts re lated subrout i ne s . 

The actua l s c reen d i sp lay ,  as s ee n  by the us e r ,  has  s evera l def i n i te 
patterns . Row I i s  the name of the current  MTEN Command i n  excut i o n . Row 2 
i s  a l ine  of  dashes to s eparate the MTEN Command Name f rom the l i s t  o f  prompts  
d i s played on the s c reen . The  rows 3 thru 22 are u s ed to  prompt the  u ser  for  
any and  al l  i tems requ i red  for  data  entry ,  s e l ected  l i s t i ng s , and o r  
computat ions . The la st  two rows 23 and 24 are s e t  as ide  f o r  the MTEN sys tem 
to  wr i te out mes s ages  to the us er . I f  an er ror i s  found by the execut ion  o f  a 
MTEN Command , an e r ror  me s s age  w i l l  f l ash to the s creen  on row 23 and  i n  s ome 
cas es the term ina l ' s  be l l  w i l l  r i ng . The sys tem wi l l  then wa i t  f o r  the u s e r  
to  make a de c i s ion  o n  what  t o  do next . Row 24 i n  a lmo s t  every case  i s  
re served to prompt the us e r  i f  the command i s  t o  b e  repeated o r  s topped .  

These  bas i c  patte rn s  are d i sp layed for each data entry program .  The 
prompt patterns are d i s p l ayed between rows 3 and 22  in one of two mode s. The 
characte r subset  u sed  in both modes  is r e s tr icted  to on ly 47 charac te r s . They 
are  the a lphabet i c  characters  ( letters  A through Z), the numer i c  character s  
( numbers 0 through 9 ) , and  the e l even spec ia l  characters  ( a s ter i s k ,  b l ank , 
comma , per iod/dec imal  po i n t ,  do l lar  s ign , plus and minus s igns , equa l s ig n ,  
s lash , l e f t  parenthe s i s , and  the r ight parenthes i s ) .  

Mode one o r  data e ntry ,  the cur sor  moves down the r ight s id e  of  the 
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Sect ion 1 MTEN Command Structure 

s c reen  jus t off to the r ight of  each prompt . After each prompt s tatement  and 
j us t  before where the actua l data entry i s  made , a data def i n i t i o n  is prov ided  
a long w i th the  type o f  un i ts that are  requ i re d . The data de f i n i t ion  has three 
bas i c  types : 

( 1 )  (30A) a l phanumer i c  chara c ters  a maximum of  th irty a l lowed . 
(2) ( LLL) a l phabe t i c  characters  a maximum of  three  a l l owed . 
(3) (NNN) nume r i c  characters  a ma iximum of  three  a l lowe d . 

The th ird  type has s everal opt ions beyond s t r i c t ly nume r i c .  I f  the 
data def i n i t ion can be  both pos i t ive or negat ive , then ( SNNN) the l e tter  "s" 
i s  u s ed to denote an opt ional  + o r  - s ig n .  I f  the data def i n i t ion i s  a 
f loat i ng po int  numbe r  then the data e ntered mus t  have a dec ima l character  i n  
i t  and keyed a s  ( SNNNN . NNN) . The data def in i t ion  format ( SNNNN . NNN) shou l d  be 
v i ewed a s  an example  format and not a s  f ixed . The maximum f i e ld leng th for  
the entry i s  expre s s e d  on the s creen by  a l ine o f  dashes , "---------" .  I n  the 
above examp le  the dec imal  characte r , " . " ,  can appear anywhere . in the f i e l d  
l eng th ( e . g .  -0.1456). 

Some entr i e s  such a s  t ime and pos i t ion requ i re hours /deg rees , m i nutes , and 
s e conds , the refore the data def i n i t ion  mus t  i n c lude comma character s  and be 
keyed as  ( NNN , NN,NN.NNN ) .  Howeve r any l ead ing zeros maybe omi tte d , ( i . e .  zero 
degree s , m i nutes and s e conds  fu l ly keyed as 000,00,00.00 cou l d  be keyed as  
f o l lows 0,0,0.0 wi thout los s of  a ccuracy.  I n  add i t ion  to the data def i n i t ion 
formats , he lp aids  or  examples  of  the data are  f l ashed off-and-on to the 
s c reen  for the user ' s  examinat ion before  the f i e ld i s  keyed . Thes e  a i ds  are  
then  removed f rom the  s c reen  at the conc lus ion  of  a prompt o r  the  current  
s creen . 

Mode two , whe re the data has previous ly been entered by s ome MTEN 
Command the sys tem wi l l  f i l l  the s creen  with both the prompts and i ts adj acent  
data . Then  d i sp lay the f o l lowing mes sage i n  the upper l e f t  corne r  o f  the 
s creen : 

CHANGE 
(Y/N ) ? 

Th i s  i nd i cates  to the user  any data d i sp layed on the s cr e en  can now be 
a l tered  by advan c i ng down the l e f t  s ide  of  the s c reen unt i l  the d e s i red row i s  
reached . Throughout a l l  MTEN prog rams the u s e r  wi l l  encounte r the prompt 
(Y/N ) ? i n  most  cas e s  the NO CHANGE respons e , "N" , can be answered  by touch i ng 
only the carr iage r e turn < c r> key . Once the des i red  row i s  located the 
re sponse  of YES , "Y" , wi l l  r e turn the u s e r  to the data entry mode  on the r i ght  
s i de of the  s c reen for  only  that i tem , and  then  re turn contro l back  to the 
a l te r s ' prompts on the l e f t  s i de of  the s cree n .  

Add i t ional  prompts are  f l ashed a t  the conc lus ion  o f  each s c reen on row 
24 to a l l ow changes  for  that s c reen  to be made before a new s e t  of  s creen  
prompts are  f l ashed to the  us er . On ce a s creen has  been succe s s fu l ly 
comp l e ted and a new s e t  o f  prompts have been d i sp layed the only way to r e turn 
to the compl eted s c reen  i s  to reenter  the command by repeat i ng i t  - f rom the 
s ta r t . 

The f o l low ing mes s ag e  w i l l  be f l ashed to the s c reen  on row 24 by a l l  
MTEN Commands whi ch can  be repeated : 
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REPEAT THI S  ENTRY COMMAND (yiN ) ? N 

A "y" YES answer wi l l  re s tart  the MTEN Command a t  the very beg i nn i ng . The "N" 
NO answer wi l l  s top the program and exi t  the command . 
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I n i ti alizat i on  of Survey Projec t  Data and  F iles 

2.1 Survey Proj e c t  Data 

Each survey proj e c t  for the purpose s  of  i d ent i f i ca t ion  mus t  have a 
Job code ( JC )  wh i ch i s  a two-chara cter  a lphanume r i c  code a s s igned  to i t  where  
the f i r s t  character  mus t  be  a l pha . However ,  for  the s imp l i c i ty o f  naming and  
manag i ng f i le s  wi th i n  the operat ing sys tem , both character s  u s ed i n  MTEN 
Jobcodes are alphabe t i ca l . Once a Jobcode for  a proj e c t  has been  d e c i ded  
upon , certain  other  options mus t  be s e l ected before  the a c tual  proj e c t  f i le s  
c a n  be  i n i t i a l ize d .  These  options a r e  requ i red  t o  proper ly format the f ie l d s  
s e t  forth i n  the " I nput Fo rmats and Spec i f i cat ions  o f  the NGSDB " f o r  the Data 
Set  I d enti f i cation  Re cord and  the Proj e c t  Data Records  (*10*, *12*, and *13*). 
They are , the abbrev iation and name o f  the subm i t t i ng agency ,  the Proj e c t  
T i t l e , the date f i e ld operat ions commenced , the ch ie f-o f-party ,  the type o f  
survey , the pr imary s tate code , the order-and- c l a s s  o f  survey , t h e  datl� 
des i gnation , e l l ip so i d  name , s emi-ma jor  axi s , and the inve r s e  f l attening o r  
the s emi-minor  axi s . Other e n t r i e s  are  a l s o  prompted , but be i ng non-mandatory 
they can be omi tted o r  reentered late r .  

MTEN ( Co lumb i a )  SYSTEM 

The MTEN Commands ABS INX and GETREC can be run at the s urvey proj e c t  
i n i t ia l izat ion  t ime without f i r s t  creat ing a f i l ename on  t h e  operat i ng 
sys tem ' s  d i rectory.  

MTEN ( IBM PC ) SYSTEM 

The MTEN Commands AB S INX and GETREC cannot be run to i n i t i a l ize the 
survey pro j e c t  un l e s s the f i l ename exi s t  on the ope rat ing sys tem ' s  d i recto ry . 
T o  e nter a new name i nto the d i re c to ry ,  u s e  the MS-DOS ( ver s ion  2.0) prog ram 
"ED LIN" t o  c reate r e qu i red e n t ry name by typ i ng the fo l low i ng : 

EDLIN  FILEINXX . JC<cr> ( JC is  the s e lected  Jobcode) 

The sys tem wi l l  rep ly with "New f i l e "  and prompt the user w i th an  " ,', " , at th i s  
po i n t ,  the u ser  types  a n  "E" <cr>  a s  shown be low :  

EDLIN F ILEINXX . JC 
New f i l e 
," E<cr>  

The  sys tem ' s  program wi l l  end  and  the  u ser  can now continue . 
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2 . 2  ABS INX 

The command ABSINX i s  the f i r s t  MTEN Command that mus t be exe cuted i n  
order t o  create a n  " INX F i l e "  (proj ect INdeX) for  the survey and i ts 
obs ervat iona l data . To enter  the program type ABSINX <cr> . The program wi l l  
r espond with the f o l l owing promp t :  

ENTER YOUR JOB CODE/JC/ ( LL) ? 

At th i s  po int the us er  mus t  s e l e c t/ent e r  the project  Jobcode for  th i s  proj e c t . 
Next the prog ram wi l l  prompt the,de fau l t  drive a s s ignment by : 

" INX FILE "  DRIVE I S  = A CHANGE IT ( Y/N ) ?  N <cr> 

Then to s ee i f  thi s  i s  a new " INX Fi l e " ,  the u s e r  i s  prompted the f o l l owing : 

INITIALIZE A BRAND NEW " INX F I LE"  (Y/N ) ? Y <cr> 

0 1  
02 
03 
04 
05 
06 
07  
08 
09 
1 0  
1 1  
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
20 
2 1  

+---------------------------------------------------------------------------+ 
DATA ENTRY ---- ABS INX 

JOB CODE AA 
DATE FIELD WORK COMMENCED/YEAR MM DD/ (NNNN NN NN) ?  1982  09 04 
DATE F IELD WORK COMPLETED ( ESTlMATED ) 1984  06 04 

AGENCY/FIRM NAME ( 42A) NATIONAL 
AGENCY ABBREVIATION ( LLLLLL ) ?  
WORK LOCATED IN STATE ( LL ) ?  
TYPE OF SURVEY (N) ? 
ORDER + CLASS OF SURVEY ( NN) ? 

PERSON IN-CHARGE-OF JOB ( 3 0A ) ?  
1ST CHIEF-OF-PARTY ( 1 8A) ? 
2ND CHIEF-OF-PARTY ( l BA) ? 

STREET ADDRES S  ( 25A) ? 
NAME OF C ITY ( 25A ) ?  
NAME OF STATE ( 15A) ? 
Z IP  CODE ( 9A ) ?  

GEODETIC SURVEY 
NGS 
NY 
1 
2 1  

MR J GARY FREDERICK 
FREDERICK J G 
SAFFORD R W 

600 1  EXECUTIVE BLVD 
ROCKVILLE 
MARYLAND 
20852 

24 1 CHANGE SCREEN INFORMATION ( Y/N) ? N 
+---------------------------------------------------------------------------+ 

F igure ( 2 . 0 1 )  ---- ABS INX F i r st  S c reen  

The pro j ect  i ndex i s  cons tructed  on  the  f ir st  ten records  of the  " INX F i l e " . 
Us ing the sys tem ' s  f i lename convent ion , the s t ructure for any MTEN f i le i s  a s  
f o l lows : 

F ILExxxX . J C 

where F I LExxxX i s  the pr imary f i lename and JC ( the two- letter Jobcode  s e l e c te d  
for the proj e c t )  i s  the f i le type . T o  des ignate  wh i ch f i le i s  to b e  used  the 
charac te r s  "xxx" are  replaced  w i th one of  the f ive f i le types . The re fore , the 
f i lename for the " INX F i l e "  becomes F I LEINXX . JC .  The program prompts  the us e r  
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Sect ion 2 Proj e c t  Data and F i l e s  

record-by-record beg i nn ing w i th record 1 t o  record 8 .  I f  a par t i cu lar e n t ry 
i s  a non-mandatory i tem , a s imp l e  carr i age  return <cr>  wi l l  a l low the u ser  to 
cont inue . Howeve r if  i t  i s  mandatory , the  user w i l l  be  prompted  unt i l  an 
entry i s  made . 

Records 9 and 10 in  the " INX F i l e "  conta i n  the current  sys tem to ta l s  
and the s tatus o f  a l l  f i les  i n  u s e  by MTEN . Record 9 keeps the upper l im i t  
( total  number o f  records  i n i t i a l ized ) , the numbe r  of  r e cords  u s e d  in  the 
f i l e s ---INX , GPN , and DAT--- , the d i s k  dr ive they are located  ( e . g .  A : , B : , 
C : ,  e tc . ) ,  and the total  numbe r  of abs tracts , comb ined  l i s t s , t r i ang les , and  
des cr ipt ions tha t have been  entered  for  the  proj e c t . Record  10  i s  used  to  
keep track o f  the  twe leve pos s ib le  "DES F i l e s "  that can  be c r eated . S ee  
F igures ( 2 . 0 1 ) ,  ( 2 . 02 ) , and  ( 2 . 03 )  for  s amp l e  s c reens  for  the  prog r am ABS INX .  

At the t ime o f  the f i rs t  " INX F i l e "  i n i t i a l ization , n i ne r ecords w i l l  
be  i n i t i a l i z i ed for  the Job Spe c i f i c  I n s t rument ( JS I )  Tab l e .  Thes e  n ine  
entr ie s  are i n i t i a l ized on records  1 1  thru 1 9  s ee F igure ( 4 . 0 1 ) .  To enter  n ew 
survey equ ipment  or  add i t ional  l S I  codes , s ee the Command STRJS I .  

+--------------------------------------------------------�------------------+ 

0 1  
02 
03 
04 
05 
06 
07 
08 
09 
1 0  
1 1  
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
20 
2 1  
22 
23 
24 

DATA ENTRY ---- ABSINX 

PROJECT T I TLE RECORD (69A) 
UPPER NEW YORK BAY--G 18 345--NY 

DATUM NAME ( 24A) 
ELLI PSOID ( 16A) 
MAJOR AXI S /A/ (NNNNNNN . NNNN) ?  
MINOR AXIS/B/ DEFINED (Y/N ) ? 
FLATTENING (NNN . NNNNNNNN) ?  

MEAN GEOID HEIGHT ( NNN . NNNN ) ?  

RECORDS FOR THESE FILES : 

GPN/NAME 
INX/ INSTRUMENT 
DAT /OBSERVATION 
NDX/ INDEX 

F I LE/ 
F ILE/ 
F I LE/ 
F ILE/ 

(NNNN ) ?  
(NNNN ) ?  
(NNNN ) ?  
(NNNN ) ? 

NAD 1927 
C LARKE 1866 

6378206 . 400 
6356583 . 800 
294.9786982 1 3  

0 . 0000 

MAXIMUM 

1 46 
5 1  

552  

CHANGE SCREEN INFORMATION (Y/N ) ?  N 

USED 

1 2 7  
5 0  

5 1 6 

METERS 
METERS 

METEFS 

F I LE 

A 
A 
A 
A 

+---------------------------------------------------------------------------+ 

F igure ( 2 . 02 )  ---- ABSINX Second S c reen  

The last  four prompts on the s e cond s c reen  for  AB S INX are  used  to  
a s s ign  wh i ch d i sk d r ives  the f i l e s---GPN , INX ,  DAT , NDX--- , wi ll be  locat e d . 
The f o l lowing s tatement  wi l l  f l a sh  to the s creen : 

CHANGE THE "xxx" FILE DRIVE NAME (Y/N ) ?  Y 

whe re "xxx" wi  1 1  be each  of the f our f i l e s  one-at--t ime . A answer "Y "  YES w i  1 1  
a l low the u ser  to as s ig n  a dr ive name ( e.g . A ,  B ,  C ,  e t c . ).  On the other hand 
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a "N" NO reply w i l l  caus e the sys tem t o  as s ign d r ive name A :  f o r  tha t  f i l e .  

MTEN (Co lumb ia )  SYSTEM 

The s e l ec t ion of  "MAXDES "  i s  not  pos s i b l e ,  i t  i s  s e t  for the  user by 
the  program to be un i t s  o f  4000 records and cannot be a l tered . The value o f  
4000 is  s afe number of r ecords to be put onto a 600K f loppy d i s k  whi ch i s  u s e d  
w i th the Co lumb ia  ope rat ing sys tem . A samp l e  s c reen  i s  shown o n  F igure 
( 2 . 03 ) . 

+---------------------------------------------------------------------------+ 
0 1  
02 
03 
04 
05 
06 
07 
08 
09 
1 0  
1 1  

24 1 

N 
N 
N 

MAXDES 

-NAME-

FILEDESX 
FILEDES 1 
FILEDES2 

DATA ENTRY ---- ABS INX 

(NUMBER OF RECORDS/FILE )  = 4000 

-MAX I MUM-

4000 
8000 

1 2000 

-USED-

975  
270  

o 

-DRIVE-

B 
B 
A 

CHANGE SCREEN INFORMATION ( YiN) N 
+---------------------------------------------------------------------------+ 

F igure ( 2 . 03 )  ---- ABS INX Th ird  S c reen 

MTEN ( IBM PC ) SYSTEM 

The s e l e c t ion o f  "MAXDES "  i s  var iable and wi l l  depend on the capac i ty 
of  the f loppy d i sk  used by the operat ing sys tem.  Once  "MAXDES" has  been s e t  
by the user i t  cannot b e  a l te re d . Therefor e  the va lue of  "MAXDES "  mus t  be 
determ i ned so  that a s a f e  numbe r  of r e cords can be put onto the f loppy d i s k  
w i thout overf lowing the d i s k .  The f o l l owing mes s age wi l l  f lash on  the s c reen  
and  the user  mus t  determ i ne the va lue o f  "MAXDES" :  

MAXDES ( NUMBER OF RECORDS/FILE)  - ? ? ? ? ?  

To compute the va lue of  "MAXDES "  the f o l lowing i nformat ion  i s  f la shed  o n  the 
s c reen for the us er : 

FLOPPY ( Kbytes ) * l OOO 
COMPUTE : POS S IBLE RECORDS 

1 28 bytes /record  

After the  number of  " POSS IBLE RECORD S "  have been determined  for the  f loppy 
d i sk ,  round the value down to the neares t 5 00 as shown by the f o l lowi ng  
example : 

EXAMPLE : DI SKETTE CAP I C ITY 600K then ( 6 00K) * 1 000/ 1 28 = 4687 

o r  for  the value of  "MAXDES " ,  i t  i s  4500 records . 
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2 . 3  GETREC 

The s e cond command used  to compl ete the in i t i a l izat ion  of MTEN F i l e s  
i s  GETREC . To  e nter  the program type GETREC <cr> . The program wi l l  prompt 
the user  for  the default  dr ive , and the two- l etter Jobcode . Af ter  thi s  entry 
the prog ram wi l l  f la sh  to the s c reen a l i s t  o f  f i l es . S ee  F igure  ( 2 . 04 )  for a 
s amp l e  GETREC S c reen . 

+----------------------------------------------------------------------------+ 

�; I ---����-:����-====--�:��:�---- I 
06 
07 
08 
09 
1 0  
1 1  
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  

24 1 ? 

OPEN WHICH FILE? 

EXIT  (X) 
INX FILE (1) 
NDX FILE (N )  
GPN FILE ( G )  
DAT F ILE (D)  
DES FILE ( T )  

TYPE WHICH LETTER ( ? )  I 

INCREASE F I LE BY  HOW MANY RECORDS ( NNNN) ? 10  

TOUCH <SPACE BAR + CR>  . . .  ��EN YOU ARE READY 
+----------------------------------- ----------------------------------------+ 

Figure ( 2 . 04 )  ---- GETREC Screen  

Th i s  prog ram i s  used  to create  a f i l e for  the  very f i rs t  t ime or  i f  
the f i l e exis ts , the program wi l l  i n c rease  the f i le by add i ng  on  add i t ional  
r e cords . Any of  the f ive MTEN F i l e  types---INX ,  NDX , GPN , DAT , and DES--- , 
can  be i n creas e d . 

F ILEINXX . JC 
FILENDXX . JC 
F ILEGPNX . JC 
F ILEDATX . JC 
FI LEDESX . JC or F ILEDES l . JC ,  

F I LEDES2 . JC ,  
F ILEDES3 . JC ,  

FI LEDES9 . JC ,  
FILEDESA . JC ,  and  
F ILEDESB . JC 

The f i rs t  f i l e to be inc rea sed  shou l d  be  " INX F i le "  i n  order  to a l l ow 
e nough space  to i n s e r t  a l l  equ ipment  that w i l l  be u s e d  dur i ng the survey 
pro j ec t .  For mo s t  survey proj e c t s , 5 0  t o  8 0  r e cords s hould be  e nough t o  ho l d  
a l l  the types of  equ ipment  used . A tab l e ,  s e e  Figure  ( 2 . 05 ) ,  shows the 
approximate numbe r  of records  for e a ch of the MTEN F i l e s  depe nd i ng on the 
number of  s tat ions  in the survey proj e c t .  However ,  the size of f i l e s  shou l d  
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not be i n i t i a l ized t o  the fu l l  l imits  s tated , but rathe r i ncreas e d  a s  more 
space is needed so the t ime spent l n  mak ing routine  backup f i l e s  for the 
proj e c t  w i l l  be kept to a min imum . 

+------------+---------------------------------+ 

Tota l  MTEN F i l e  & (Number  of  Record s ) 
Numbe r  of ---------------------------------
Sta t ions  GPN I INX I NDX I DAT I DES 

+------------+---------------------------------+ 

1 - 1 0  1 0  I 50  I 40 I 1 00 I 600 I 
+------------+---------------------------------+ 

1 1  - 50  5 0  I 50  I 200  I 500 I 3000  I 
+------------+---------------------------------+ 

5 1  - 1 00 I 1 00 I 60 I 400 I 900 I 6000 I 
+------------+---------------------------------+ 

I 1 0 1  - 200 I 200 I 60  I 800 I 1800 I 1 1 000 I 
+------------+---------------------------------+ 

I 201  - 500 I 500 I 70  I 2000 I 4600 I 28000 I 
+------------+---------------------------------+ 

I 501  - 999 I 999 I 80 I 3900 I 8000 I 48000 I 
+------------+---------------------------------+ 

F i gure ( 2 . 05 )  ---- Approximate S ize for MTEN F i l e s  

The next f i l e whi ch shou ld  b e  c reated i s  the "NDX F i le "  ( Numer i c  Data 
indeX) wh i ch s tores the locat ion  addre s s e s of  a l l  data i tems entered  for the 
survey proj e c t .  The l e ngth of  the "NDX F i le"  var i e s  w i th the s ize of the "GPN 
F i l e "  and the number of records  entered i n  both the "DAT and DES F i l e s " . An 
approximate me thod for  f igur i ng the number  of r�c.ords for the "NDX F i l e "  i s  as  
fol lows : 

( 1 )  One reco r d  for e a ch 1 0  tr i ang les  i n  the survey proj e c t .  
( 2 )  One reco r d  f o r  e a ch 1 0  i n s truments put into the JS I  Tab l e .  
( 3 )  One record  for e ach s tandpo i n t  w i th observat ions  f rom i t .  
( 4 )  One record  for each o f  the s even types obs e rvab l e  data , 

namely abs tracts  of  AST , DST , EDM , HGT , HZT , LGH , and ZEN data . 
( 5 )  One record  for each s tandpo int  SPN whi ch has a d e s c r ipt i o n . 

As observat ional  survey data are  entered , the "NDX F i le "  w i l l  beg i n  to 
f i l l  up and it  wi l l  have to be increased  anyt ime the f i l e  becomes f u l l .  The 
sys tem w i ll not a l l ow add i t ional  data to be entered i n to the "DAT and  DES 
Fi les " unt i l  record s  are ava i lable i n  the "NDX F i l e "  to s tore  the location  
addre s s e s . 

The "GPN F i l e "  ( Geograph i c  Pos i t ioN) can be any l eng th . Howeve r ,  i n  
accordance w i th the " I nput Formats and Spe c i f i cations  o f  the NGSDB " o n ly three  
d i g i t s  are a l lowed f o r  any Stat ion Ser ia l  Number ( SSN) , the refore the  MTEN 
sys tem shoul d  be kept to l e s s  than or e qua l to 999 . A o ne-to-one 
corre spodence is  ma i nt a ined  between the "GPN F i le"  and e ach Survey Po i n t  Numbe r  
( SPN) s e le c te d .  Therefore  the numbe r  of  records  i n  the "GPN F i l e "  mus t  have 
as many records  in i t  as the numer i c a l  addre s s  of the larg e s t  SPN s e l e c te d .  

The "DAT F i l e "  (DATa ) i s  used t o  s tore  a l l  obs e rvat iona l data  re lated 
informat ion generated  or  obs e rved dur ing  the per iod of  the survey proj e c t .  
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The "DAT F i l e "  a l s o  contains  the r e cords for  a l l tr i angles  a nd  comb i ned l i s t s . 
An approximate method of f igur ing the numbe r  of r ecords for  the "DAT F i l e "  i s  
a s  f o l lows : 

( 1 )  One record for each t r i ang le  i n  the survey projec t .  
( 2 )  One record for e ach s tandpo int GPN F i l e  e ntry w i th a LST  
( 3 )  One record for e a ch abs tract 
( 4 )  One record for e a ch comment keyed 
( 5 )  One record for each forepo int ( SPN) obs e rved on an abs tract  

As  s tated , th i s  i s  o n ly a m in imum s ince  the  abs tract  type entr i e s--
LST , LGH , and AST-- , u s e  anywhere  f rom I to 3 2  add i t i onal r e cords  depend i ng on  
the number of  d i rect ions  on a comb i ned l i s t ,  numbe r  of taped bays used  on  a 
short traver se  obervat ion , and the number  of  (D/R)  pai n t ings  taken on an  
as tronomica l  azimuth obs ervat ion . 

The l a s t  f i l e needed i s  the "DES F i le"  (DEScr ipt ion ) . Each "DES 
F i l e " ,  when i t  i s  c reated has a f ixed number of r e cords . The i ntent was to 
put a l l  des cr ipt ive text on f loppy d i s ks in o rder to  save s pace  on the hard  
d i s k .  Then a s  o n e  f loppy d i s k  i s  f i l l ed a s e cond , t h i r d ,  and  e tc . , add i t iona l  
f i l e s  a re  generated a s  they are  needed by  the us e r  unt i l  a l l  twe lve "DES 
F i le s " have been create d .  
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MTEN Program Structure and Exe cut ion 

3 . 1 Prog ram Structure  

To  use  MTEN Prog rams , the user  must  f o l low a log i cal  program s e quence 
to compl e te a survey proj ect . The h i e rarchy of  MTEN Commands is shown i n  
Append ix  A .  To s tart  a proj e c t  the user  mus t  beg i n  a t  the upper l e f t  hand 
corner ( See  page A- I )  w i th the programs BBKDOC and ABS INX . To con t i nue , each 
program to the r i ght o f  the l a s t  one mus t  be completed  to f i n i s h  that data 
i tem ( e . g .  GETABS + ABSHZT to e nter a horizontal  abs tract  of  d i re c t ions  and 
then AD1STA + GETSTA + L STSTA to make a f ina l combined  l i s t  of  d i r e c t ions ) .  
Or the u ser  may drop down to any program command be l ow the cur rent  command a t  
the s ame l eve l ( e . g .  GETABS , GETTRI , a n d  GETDES ) .  The refore , the u s e r  shou l d  
p l a n  t o  u s e  the fo l lowing format t o  enter  a l l  d a ta f o r  a g iven survey proj e c t : 

1 )  Enter I n s t ruments (lS I )  
2 )  Enter Po int s  ( SPN) 
3 )  Enter Obs e rvat ions ( ABStrac ts ) ,  and 
4)  Enter Des c r ipt ions (DES ) 

The o rgan iza t io n  of a l l  observat ional data w i th i n  a s urvey proj e c t  i s  
s tructured  by abs tracts  a t  a g iven Standpo i nt  SPN . That i s  the r e  a r e  99  
pos s ib l e  abs tracts  for  e a ch of the seven types of  data  ( AS T ,  DST , EDM , HGT , 
HZT ,  LGH , and ZEN) for  a g iven S t andpo int  SPN . The S tandpo int  i s  a lways taken 
a s  the s tat ion  where  the obs e rver  i s  s tand i ng w ith the g iven i n s trument  and 
where  the obs ervat ions  are b e i ng per forme d . The refore , a l l  i n i t i a l  
informa t ion about the ob s e rvat i o n  are re corded a t  that Standpo i nt b y  a s s ign i ng 
an un i que " SET NUMBER/ABS tract/ " to that part i cular  obs e rvat ional  s e t .  

The "NDX F i l e "  i s  used t o  record each abstract's locat i on w i th i n  the 
"DAT F i l e "  as  abs tracts  are co l l ected dur ing the obs evat iona l pha s e  of  the 
survey.  An abs t ract can  be any number between  1 thru 99  but mus t  be  used  only 
once  s o  that each number  i s  un i que for  a g iven SPN. I f  an abs tract  number i s  
c reated wh i ch i s  l e s s  than or g re ater than one that a l ready exi s ts , i t  w i l l  be 
s orted and automat i c a l ly  placed  in nume r i cal  order  by the sys tem in the "NDX 
F i l e " . Thus no requ i r ement  i s  made that each n ew abs tract  created  be a s s igned 
the next numer i ca l  h ighe r number . On ce  a numbe r  has  been s e l e cted i t  cannot 
be reas s igned as  the sys t em wi l l  s how an  error me s s age  that th i s  " SET NUMBER" 
a l ready e x i s ts . 

3 . 2  P rogram Exe cut ion  

A l l  MTEN programs , a t  i n i t ial e ntry. w i l l  prompt the u ser  f o r  the 
defau l t  d r ive by the f o l l owing me s s age : 

CHANGE DEFAULT DRIVE='" ( Y/N ) ?  <cr>  

where  "�," wi l l  be the l abe l ( A :  B :  C :  e tc ) . The  s e cond prompt of  e a ch program 
is the two- letter  lobcode for the proj e c t  by : 

ENTER YOUR JOB CODE/JCI (LL) ? ? ?  

where  " ? ? "  i s  the us e r  s e lected  10bcode ( JC )  for  the proj e c t .  The " JC" w i l l  
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be used  in order  to ident i fy wh i ch s et  of  user f ile s to wo rk f rom dur i ng the 
execution of the program .  

There  a r e  f ive programs wh i ch i n s e r t  addre s s  po inters  i nto the NDX 
F i le , name ly STRlS I ,  STRNAM , GETABS , GETTRI , and GETDES . The program STRlS I 
hand le s  a l l  i n s t rument  data entr ies  and STRNAM hand l e s  a l l  SPN Suf f ix data  
ent r i e s  for  a g iven survey.proj e c t .  The l a s t  three programs---GETAB S , GETTRI , 
and GETDES--- , re spe c t ive ly manage the s tandpo int ' s  observa t i ona l  data entry , 
the s tandpo int ' s  the i n i t i a l  t r i ang le  a s s ignments , and  d e s c r ipt ive text entry .  

3 . 2 . 1 I n s truments -- ( STRl S I )  

The lS I  numbers o f  a l l  ins truments , i . e . , tho s e  u s e d  to make 
obs e rvat ions  and to be keyed on an abs trac t ,  mus t  be entered f i r s t  i nto the 
lSI Table  before the current  abstract c an be completed . 

3 . 2 . 2  Po ints  -- ( STRN�� STRGPN STRHGT)  

A l l Po ints  used  w i th in  a survey project  are  un i que and mus t  be 
i n i t i a l ized by one or  a l l  of the above commands . Each un ique po int  i s  
iden t i f i ed  by a SPN entry and wi l l  be prompted by the program by the 
fo l lowing : 

SURVEY POINT NUMBER/ /SPN ( NNN ) ?  

after  the SPN entry ,  the correspond ing s tandpo int ' s  name , s tate , and OT code 
w i l l  f l ash  to the s c reen : 

STATION NAME ( 30A) ? Name 
STATE OR COUNTRY CODE e LL ) ?  xx 
ORDER-AND-TYPE (OT)  CODE ( NN ) ?  xx 

The prog ram wi l l  then prompt the user  whe the r or not s e l ected S PN and the n ame 
are correct  before  i t  w i l l  cont inue by : 

CHANGE NAME ( Y/N) ? <cr> 

3 . 2 . 3  Obs e rvations  ( GETAB S )  

Standpo i nt Information  

Dur i ng the  en try of  obs ervational  data  and a f ter  the type of data  has  
been s e l e c ted , s e e  F igure ( 5 . 0 1 ) ,  each s tandpo int SPN wi l l  be prompted by  the 
GETABS program to prope r ly ident i fy the s tat ion . After  the S PN entry , the 
correspond i ng s tandpo int  n ame w i l l  f l a sh  to the s cr e en  as  f o l l ows before the 
use can cont i nue : 

SURVEY POINT NUMBER/ STANDPOINT/SPN ( NNN) ? 
STATION NAME--- Name . . . . . . . . . . . . . . . . . . . . . . . . .  . 
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Forepo int  Information 

Forepo i n t  SPN i nformat ion i s  entered a t  the abstract  l eve l .  Each of  
the s even ABS tract  ( AST  - DST - EDM - HGT - HZT - LGH - ZEN) programs wi l l  
prompt for the s tandpo int  a s  s hown above . Once the prope r s tandpo i nt  and 
proper abstract  have been s e l e c ted , the prog r am wi l l  f l ash the "ABSTRACT NO . "  
to the upper l e f t  hand corner o f  the s c reen . Then  the forepo int  S PN ( s )  w i l l  
be iden t i f i ed .  I f  the re  are more  than one , a s  with hor izontal d i re c t ions , a 
mes s ag e  wi l l  f l ash  to the s c reen  in the upper r ight hand corner to s how whi ch 
one "DIRECTION = " i s  to  be entered , s ee Figure  ( 3 . 0 1 )  for an  examp l e . 

+---------------------------------------------------------------------------+ 

0 1  
0 2  
03 
04 
05 
06 
07 

ABSTRACT NO . 1 DATA ENTRY ---- ABSHZT 

SURVEY POINT NUMBER/FOREPOINT /SPN ( NNN) ? 
STATION NAME--- POUCH RM 2 
STATE OR COUNTRY CODE 
ORDER-AND-TYPE CODE 

DIRECTION = 

73 

NY 
43 

4 

+---------------------------------------------------------------------------+ 
F igure ( 3 . 0 1 )  ---- S ample  Command S c reen 

af ter each forepoint SPN entry,  the correspond ing forepo int  name and r e l a ted  
s tation  i nformat ion wi l l  flash to the s creen a s  f o l l ows : 

SURVEY POINT NUMBER/FOREPOINT /SPN (NNN ) ?  
STATION NAME --- Name 
STATE OR COUNTRY CODE xx 
ORDER-AND-TYPE ( OT) CODE xx 

at thi s  po int  the s c reen  help a i d  asks i f  the SPN ' s  s tate and orde r-and-type 
codes a r e  cor r e c t  by : 

NAME CHANGE ( Y/N ) ? <cr>  
STATE & OT CHANGE ( Y/N ) ? < c r> 

i f  e i ther  of the s e  are  i ncorr e c t  the current prog ram wi l l  be  term inated  and 
the correct s tate  or order-and-type codes mus t be entered/corrected  by us i ng 
the program STRNAM before  the abs tract  can be cont inued . 

3 . 2 . 4  Des c r ipt ions ( GETDES GETTXT GETBOX) 

Be  sure the proper "DES F i l e "  has been c reated w i th GETREC before  any 
a ttempt is mad e  to enter  des c r ipt ive data w i th progr am GETDES. I f  more  than 
one "DES F i l e "  has been created ,  be sure to i ns ert the correct  f loppy d i s k  
(with the correct  "DES F i l e "  on  i t )  i n  the d r ive and that the floppy d i s k  
d r ive h a s  been r e s e t  before  ente r i ng any o f  the prog r ams . 

The two bas i c  r equi rements before execut ing the GETDES program are, 
( 1 )  the Standpo int  S PN be i ng d e s c r ibed mus t have had a name entered  w i th 
STRNAM , and ( 2 )  at lea s t  an approximate greograph i c  pos i t ion ente red  w i th 
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STRGPN so  the program can g enerate the Quad Ident i f i e r . 

After the s tandpo i n t  has been de termined and the type o f  d e s c r iption  
has been  s e lected , the program wi l l  check the d i s k  dr ive as s ignment and f l a sh  
the fo l lowing mes sage to the s c reen for  the u ser  upon every entry i nto the s e  
programs a s  a doub le check : 

"DES F ILE" . . .  CHANGE DISK DRIVE ( yiN ) ?  <cr> 

In  the prog ram GETTXT the f o l l owing g e rera l  NOTE i s  g iven for  the 
u ser , if the rema i n i ng l i ne of text af t e r  the program ' s prompt i s  too short  to 
compl ete the fu l l s ta tement  and more l ine space i s  needed , jus t  con t i nue 
typ ing unt i l  the program's buffer  for the current l i ne has ove r f l owed . The 
program wi l l  f la sh  the mes s ag e : 

ERROR 001 ----TOO MANY CHARACTERS IN FIELD 

Now and only now touch the carraige  r e turn <cr> , and the prog ram w i l l  e rase 
the l a s t  l etters  keyed by backspa c i ng over the text unt i l  i t  r e a ches  the l a s t  
BLANK SPACE entered . The program wi l l  then record th i s  l i ne of  text and a l l ow 
the user  to enter an add i t ional  l i ne of  text to comp l e te th i s  s ta tement . 

PLEASE NOTE , i f  a carraige  return  <cr> i s  keyed before the buf fer  has 
ove rf lowed and before  the e rror mes s age  has f lashed to the s c ree n ,  the current  
l i ne of text wi l l  be terminated . To  c reate a new  l i ne o f  text s o  the  cur rent  
unf i n i shed s tatement can be  comp l e te d ,  the  us er  mus t: 

f i r s t  complete  th i s  paragraph , 
s e cond reente r the s ame parag raph ,  and 
th i rd wh i l e  in  the "ALTERS mode"  c reate a new l ine  o f  text to 

comp le te the unf i n i shed  s tatement . 
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Equipment and Survey Point Initial i zati on C ommands 

4 . 1  S TR JS I  

The MTEN C ommand S TRJS I  (SToRe a Job S pe cific Instrument) i s  the only 
me thod by which Survey Equipment Data can be entered . A JS I numbe r  must e xist 
in the JS I Tab l e  for an instrument that i s  to be use d .  That i s  the 
ob servati onal data can not be entered into the DAT File with any MTEN C ommand 
unl e ss first the e quipment ob se rved with has a JS I Number and val id JS I Tab le 
entry . 

To e xe cute the program just type S TRJS I  <cr> and the program w i l l  
prompt for all required entries to compl e te the *7 0* Survey Equipment Data 
Records . At the time the INX File i s  initi al i ze d ,  JS I Numbers 1 thru 9 are 
formatted to se tup a default target se t .  The fol l owing nine defaul t targe ts 
are initial i ze d .  

JS I 
Number 

I I I  

1 
2 
3 
4 
5 
6 
7 
8 
9 

S e r i al 
Number 

AAAAAAAAAA 

Model 
Cl ass 

AAAAAAAA 

LIGHT 
TARGET 
OBJECT 
TOP OF 
TOP O F  
TOP OF 
TOP OF 
TOP OF 
TOP OF 

Manufacturer 
of Equipment 

AAAAAAAAAAAAAAA 

SOURCE 
(WITH HEIGHT) 
(NO HEIGHT) 
A MARK (DISK)  
A BENCHOVER 
A S TAND 
A TRI POD 
THE WELDED S ECTION 
THE LIGHT PLATE 

Re soluti on 
NN . NN Unit 

xx. XX AA 

Figure ( 4 .0 1 )  ---.. Tab l e  of Initi al Default JS I Targets 

NGS 
C ode 

III 

9 1 1  
9 1 2  
9 1 3  
9 14 
9 1 5  
9 1 6  
9 1 7  
9 1 8  
9 1 9  

+-- - - --------- --- - - -- - - - ----- - - - - - - - - ---- - -- - - - - - - - -- - - - - - -- - - - - - -- - - - - - - - - -+ 

0 11 EQUI PMENT ENTRY ---- S TRJS I  
0 2  I - -- - - --- - - - --- - - - - - - -- - --- - - - -
0 31 INS TRUMENT---
041 JOB S P ECIFIC NUMBER (NNN ) ? 
0 5 1  NAME OF MAN UFACTURER ( 18A) ? 

105 
WILD 

0 6 1  TYPE/TRADE NAME/ ( 2 2A) ? 
0 7 1  MODEL OR CLASS ( 8A ) ? 

DIR THEODOLITE 
T-3 

0 8 1  EQUIPMENT CODE/ANNEX F /  (NNN ) ? 
0 9 1  RESOLUTION ( NN .NN ) ? 
1 0 1  S ERIAL NUMBER ( l OA) ? 
III CON S TANT ( SNN.NNNN ) ?  
1 2 1  

2 2 1  
2 31 
2 4 1  CHANGE JS I INFORMATION (Y/N )  N 

1 2 3  
0 .200 

74532 
7 . 6 8 100 

UNI TS SA 

UNITS SA 

+- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ . .  - - - - - - - - - - - - - - - -+ 
Figure (4.0 2 )  ---- S TRJS I S creen 
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If a spec ial target is used other than those l i sted ab ove , then a new 
JS I Number must b e  cre ated to record i t .  A sample S TRJS I  S creen for JS I �105 
is gi ven on Figure ( 4 . 0 2 ) . 

Additional information and gre ater de tail s  about *7 0* Records are 
c ontained in c hapter 2 ,  Hori zontal Observation (HZTL OBS ) Data, " Input Formats 
and S pe c ifications of the NGSDB" and in Anne x F .  

4 . 2  S TRNAM 

The MTEN C ommand S TRNAM ( S ToRe a NAMe ) i s  the only method by which 
S tati on S er i al Numbers ( SSN) , a Survey Point Name or a Bench Mark designation 
i s  keyed; and a station suffi x ,  an U . S .  S tate Abbreviations , S tate P l ane 
C oordinate s ( SP C )  Zone C ode s ,  S tation Order-and-Type (OT) Code s ,  Mark Type or 
Landmark C ode with a appropr iate Se tting Code c an be entered . Al l data keyed 
using this c ommand is stored in the GPN File . To e xecute the progr am just 
type S TRNAM <cr> and the program wi l l  prompt for all data required . A sample 
S TRNAM Screen for S PN=7 0 ,  station BORO HALL 1 9 31 , i s  given by Figure ( 4 . 03) . 

+- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -+ 
0 1  DATA ENTRY ---- S TRNAM 
02 ------------------- - ----------
03 SURVEY POINT NUMBER/ /SPN (NNN ) ? 7 0  
04 NAME ( 30A ) ? --- BORO HALL 1 9 31 
05  S TATE OR COUNTRY CODE ( LL) ? NY 
0 6  ORDER-AND-TYPE ( OT) CODE ( NN ) ? 2 1  
0 7  
0 8  
09  
10 
11  
12  
1 3  
14 
1 5  
1 6 1  
1 7 1  
1 8 1  
1 9 1  

2 31 
241  

POINT RECOVERABLE (Y/N ) ? YES 
MARK CODE ( L) ? D 
S ETTING CODE ( NN ) ? 0 8  
M-GODE/MAGNETIC PROPERTY/ ( L ) ? N 

PLANE COORDINATE ZONE (NNNN ) ? 3104 
IS THI S  POINT A PERIPHERAL (Y/N ) ? NO 
YEAR POS I TIONED ( NNNN ) ?  1 9 31 

PARENT/S TATION S ERIAL NBR/ ( NNN ) ? 
SUFFIX ( L ) ? 

NAM-CHANGE INFORMATION (Y/N ) ? N 
+- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -+ 

Figure (4 . 03) ---- S TRNAM S c re en 

During the e xcuti on of the program several hel p  aids w i l l  f l ash off
and-on the screen . These aids are by no means a c ompl e te l i st of al l opti ons , 
but r ather a few sel e c ted e xample s  which are more c ommonly used by NGS Field 
P arti e s .  

Additional information , pertaining to the data i tems above , i s  fully 
e xpl ained in the annex's of the "Input Formats and S pe c ification of the NGSDB "  
l i sted be l ow. 
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Anne x A - NGS S tate and Country Codes 
Anne x B - S tate Plane C oordinates Zone C odes 
Anne x D - Guide line s for Survey Point Names and Designati ons 
Annex E - S tati on Order- and- Type Codes 
Anne x I - Summary of Codes Used in S tati on De scr iptions 

4 . 3  S TRGPN 

The MTEN C ommand S TRGPN (S ToRe a Geographic P ositi oN) is the only 
me thod by which a ge ographic posi tion (the latitude and the longitude of a 
station) and NGS S ource "G-Number" can be initi alized to a Survey P oint Numb er 
(S PN) . Howe ver, i f  thi s GPN F i le Re cord has not first been initiali zed by the 
program S TRNAM , no entry i s  allowed .  Be sides the geographi c posi ti on two 
codes are also prompted .  These single digit codes are used to identi fy the 
agency e stabli shing the posi tion and the accuracy of the stored geographic 
postion . To exe cute the program just type S TRGPN <cr> and the program w i ll 
prompt the user for all required data entr i e s .  A sample S TRGPN S creen for 
S PN-7 0 ,  stati on BORO HALL 1 9 31 ,  is given by Figure (4 . 04 ) .  

+--- --- - --------- ---- -- ---------- --- --- - - -------- - - ---- - - -- - - - ---- -------- --+ 
0 1 1  
0 2 1  
031 
041 
0 5 1  
0 6 1  
0 7 1  
0 8 1  
0 9 1  
1 0 1  
III 
1 2 1  
1 31 
141 
1 5 1  

2 31 
241 

DATA ENTRY - - -- S TRGPN 

SURVEY POINT NUMBER/ 
S TATION NAME- --
S TATE OR COUNTRY CODE 
ORDER-AND-TYPE (OT) CODE 

/S PN (NNN) ? 7 0  
BORO HALL 1 9 31 

NY 
2 1  

LATI TUDE/DMS / (NN , NN,NN . NNNNN) ? 40 -38 -32 . 15 600 
/NORTH OR SOUTH/ (N/S ) ?  

LONGI TUDE/DMS/(NNN , NN, NN . NNNNN) ? 074-04-35 . 5 8 500 
/EAS T OR WEST/ (E/W) ? 

POS I TION CODE (N) ? 9 
SOURCE " G "  NUMBER (NNNNN) ?  024 7 7  
DEFLECTION OF VERTICAL INFORMATION AVAILABLE (Y/N ) ? 

GPN- CHANGE INFORMATION (Y/N) ? N 

NORTH 

WES T 

NO 

+--- --- -------------- ------------------- ------ --- ---- --- --- --- ---- - ---- - -- --+ 
Figure ( 4 . 04) - --- S TRGPN S creen 

Help aids will flash off-and- on the screen during the executi on of the 
program . The help aid for the geographi c posi ti on codes listed be low allows 
the following numer ic values, see Figure ( 4 . 0 5 ) . 

The GPC i s  hi erarchical, that i s ,  a lower GPC can ne ver replace a 
higher GPC unless the user specifically overrides i t .  One other data i tem i s  
prompted w i th each geographic posi tion that i s  entered .  That i s  if the 
position has deflection of verti cal informati on availab le . I f  so, a flag i s  
set, then later after the survey proje ct is completed and the final HZTL OBS 
Data S et is to be created, the user will be prompted to enter the two 
components Xi (meridional) and Eta (prime-vertical) . All informati on keyed 
using S TRPGN i s  added to the existing GPN File Record cre ated by S TRNAM and 
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re saved at the same GPN File Record location. 

GPC C ode Definition 

o B lank ( This SPN Has No Geographic Posi tion Informati on) 
1 No Check P osi ti on 
2 Scaled Map Pos ition or Approximate ly C omputed (by WRKGPN) 

3 Non NGSDB Posi ti on 
4 C omputed from a Tri angle Computati on (by WRKTRI) 
5 C omputed from a Traverse Computati on (by WRKGPN) 
6 Not Used 
7 Not Used 
8 An Adjusted Pos i tion computed by an Adjustment Program 
9 A NGSDB Pos i tion ( To be Held Fixed) 

Figure ( 4 .0 5 )  ---- Table of Geographic Posi ti on C odes (GPC)  

4 . 4  S TRHGT 

The MTEN C ommand S TRHGT ( S ToRe a HeiGTh or e le vati on) is the only 
me thod by which an e le vation and geoid height can be initi alized to a Survey 
Point Number ( S PN) . Howe ver , if the GPN File Rec ord has not b e en initi alized 
by the program S TRNAM , no entry is allowed . Bes ide s the e le vati on and geoid 
he ight information , three data codes are also prompted .  The s e  single digit 
codes are used to identify the agency e s tablishing the e le vati on , the s ource 
of the geoid he igh t ,  and the accuracy of the e le vation . To execute the 
program jus t  type S TRHGT <cr> and the program will prompt for all r e quired 
data entr i e s .  A sample S TRHGT S creen for S PN-1 30 , s tati on C ITADEL 1 9 32 , i s  
g i ven b y  Figure ( 4 .0 6 ) . 

+--------------- ------------- ------------ ------------- ------ -------- --- -----+ 
0 1 1  DATA ENTRY ---- S TRHGT 
02 -------------------------- ----
0::; 
04 
05 
06  
0 7  
0 8  
09  
10  
11  
1 2  
1 3  
1 4  
1 5  

2 31 
241 

SURVEY POINT NUMBER/ 
S TATION NAME---

/SPN ( NNN) ? 1 30 
C ITADEL 1 9 32 

S TATION MARK (ABOVE/BELOW) MEAN S EA LEVEL (MSL) DATUM 
ELEVATION CODE (N) ? 9 --UNITS - -
ELEVATION O F  MARK ( SNNNN . NNN) ? 7 . 3060 METERS 
SOURCE OF ELEVATION ( N ) ?  1 

MSL DATUM /GEOID/ (ABOVE/BELOW) THE REFERENCE ELLIPSOID 
GEOID HEIGHT KNOWN (Y/N) ? NO 
GEOID HEIGHT ( SNNN . NN) ? 
SOURCE OF GEOID HEIGHT (N) ? 

HGT-CHANGE INFORMATION (Y/N) ? N 
+- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -+ 

Figure ( 4 . 06 )  - --- S TRHGT S creen 

Help aids will flash off- and-on the s creen during the exe cuti on of the 
progra m .  The he lp aid for the e le vation codes i s  li s ted be low and allows the 
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f o l l owing numeric values. 

NGSDB MTEN Code Definition 

A 
M 
P 
V 
R 
T 

G 
L 

B 

o Blank (This S PN Has No Ele vation Information) 
I 
2 
3 
4 
5 
6 

7 
8 

9 

Barometric or Altimetry 
S c aled from map or Approximately Computed (by WRKGPN) 
Photogrammerty 
Non- rec i procal Vertic al Angles 
Rec i procal Vertic al Angles 
A S pirt Level Tie run between two Hori zontal Control Points 
which may or may not be c onnected to an estab l i shed Vertical 
Control Point (Bench Mark) 
Elevati on determined from an e ll i ps oidal he ight 
Levels Run b e tween two Hor i zontal Control Points , one of which 
i s  als o a Verti c al Control Point (Bench Mark on a Le vel Line ) 
A NGSDB or Pub li shed Elevation (To be Held Fixe d) 

Figure (4.0 7 )  - - - - Table of MTEN E levation and NGSDB Codes 

The E levation Code is hierarchi c al ,  that is , a l ower c ode c an not 
re plac e a higher code unl es s  the user s pe c ifical ly overrides i t .  All 
information keyed us ing STRHGT is added to the e xis ting GPN F i l e  Record 
cre ated by S TRNAM and res aved at the s ame GPN F i le Record loc ati on. 

One note of caution about the geoid heights used by MTEN Commands . 
When the System's INX F i le was created , the sys tem prompted for an Average 
Geoid Height. Thi s  initi al Average Geoid Height cre ated a s ingle entry in 
the I N X  F i le. I f  the Average Geoid Height was entered as a zero ( 0 . 0 ) ,  then 
thi s  value will be used by the sys tem in all c omputations where a geoid height 
is required. However, i f  a geoid height i s  keyed for a gi ven S PN ,  then that 
value w i l l  b e  us ed for that s tation only . 

MTEN (Columb i a) SYSTEM 

Any time a geoid height is entered/removed/changed for a gi ven S PN by 
the STRHGT c ommand, the value will be added/subtracted/altered in the Average 
Geoi d  He ight Summation Tab le .  A new aver age will be computed to repres ent the 
Average Geoid Height for the whole survey proj ec t are a .  

MTEN (IBM P C )  SYSTEM 

Any time a geoid height is entered/removed/changed for a g i ven S PN by 
the STRHGT c ommand, the value will br added/sub trac ted/altered for only the 

gi ven S PN. The Average G eoid He ight for the proj ect w i l l  remain unchanged 
unles s i t  i s  reentered by the Command ABS INX. 
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S tandpo int I n i t i al izat ion  Entry Commands 

5 . 1  GETABS 

The MTEN Command GETABS ( GET an ABStract )  i s  u sed  to i n i t i a l ize a l l  
observat ional  survey proj e c t  data col lected for  a g iven s tandpo int . Th i s  
command prompts for  a l l  data requ i red a t  the s tandpo i n t  SPN to c omplete the 
header  records �'20"' , " 40�' ,  and �'50'� wh i ch perta i n  to a s tat ion  o c cupat ion  a s  
out l i ned i n  Chapter 2 ,  Hor izonta l  Obs ervat ion  (HZTL OBS )  Data i n  the " I nput  
Formats and Spe c i f i ca t ions  of  the NGSDB " .  

To enter the program type GETABS <cr> . A he lp  a i d  wi l l  f l a sh  onto the 
s c reen and ask  the u s e r  to s e l e c t  wh i ch type of abs tract  is to be  e n tered , s e e  
exampl e  s c reen shown b y  Figure (5 . 0 1 ) .  

+---------------------------------------------------------------------------+ 

0 1  
02 
03 
04 
05 
06 
07 
08 
09 
1 0  
1 1  
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
18  

23 1 24  

DATA ENTRY ---- GETABS 

SELECT AN AB STRACT ENTRY NUMBER (N ) ? 5 

ENTRY NUMBER ENTER AN ABSTRACT OF 

AST 1 AN ASTRONOMIC AZIMUTH 
DST 2 HORIZONTAL MEASUREMENTS TO REFERENCE OBJECTS  
EDM 3 AN ELECTRONIC  DISTANCE MEASUREMENT 
HGT 4 A DIFFERENCE OF ELEVATION 
HZT 5 HORIZONTAL D IRECTIONS 
LGH 6 A SHORT TRAVERSE OR PREC I SE BASELINE 
ZEN 7 ZENITH DISTANCES OR ELEVAT ION/DEPRESS ION ANGLES 

XIT 0 EXIT  THE PROGRAM 

+-------------------------------------------------------------- -------------+ 

F igure ( 5 . 0 1 )  ---- GETABS F i r s t  S creen  

Fo l low ing th i s  abs tract  s e l ec t ion the prog ram w i l l  p rompt for  a 
s tandpo int  SPN to be entered . The las t che ck made bef o r e  the program actua l ly 
goes i nto exe cut ion  i s  to d i s p l ay on the s c reen for  the us e r  the exi s t i ng 
abs tract  numbers  c reated . As an example  s ee Standpo i n t  S PN=50 d i s p l ayed 
below .  

AB STRACT ( S )  FOR THI S  STATION 
1 3 4 5  6 7 8  9 

The u ser  i s  then prompted to s e l ect  an exi s t i ng abs tra c t  number o r  
c reate a new one . I n  th i s  examp le  f o r  Standpo int S PN=50 ,  a n ew abs t r a c t  
number 2 wa s s e l ec ted , s ee s c reen s hown by F igure ( 5 . 02 )  whe r e  the " SET 
NUMBER/ABSTRACT/"  is  2 .  S i n c e  th i s  abstract does no t ex i s t ,  the u s e r  wi l l  be  
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prompted a s  fo l lows : 

NO ABSTRACT EXI STS . . .  CREATE ONE (Y/N ) ?  Y 

a s econd l eve l of  protect ion  w i th i n  GETABS i s  to prompt the u ser  to ver i fy the 
type of  abs tract data to be entered by the fo l lowing prompt : 

HZT -- DATA TO BE  ENTERED -- CORRECT ( Y/N) ? Y 

GETABS wi l l  prompt for n i n e  i tems o f  i nformat ion  and an  opt i ona l 
comment , s ee  Figure ( 5 . 02 ) . 

1 )  The s tandpo int survey po i n t  number  ( SPN) , 
2 )  The s et  or  abs tract  number , 
3 )  The data s ource or  record vo lume number ,  
4 )  The weathe r code and a pos s ib le  prob l em f lag , 
5 )  The i n i t i a l s  of the obs e rver , 
6 )  The j ob spec i f i c  i n s trument number ( JS I ) , 
7 )  The he ight of the i n strument , 
8 )  The local  date o f  the obs ervat ion , and 
9)  If  a t ime i s  to be recorded for each observat ion . 

Each type of  abs tract  (AST , DST , EDM , HGT , HZT ,  LGH , and ZEN) has 
mandatory or  opt i ona l data entry prompts . If  a prompt is  mandato ry , the 
sys tem wi l l  cont inue to prompt unt i l  a val i d  data  entry i s  made , however i f  
the prompted i tem i s  non mandato ry a s imp le c arra ige re turn < cr> w i l l  a l low 
the user  to pas s onto the next prompt . I f  the prob l em f l ag was s et i n  the 
weather code , then a maximum of  three l i nes o f  comment text can be  keyed w i th 
each abstra c t .  

+---------------------------------------------------------------------------+ 

01  
02  
03  
04  
05  
06 
07 
08 
09 
1 0  
1 1  
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
18  

AB SHZT DATA ENTRY ---- GETABS 

SURVEY POINT NUMBER/STANDPOINT/SPN ( NNN ) ?  50  
STATION NAME--- PELLOW 1976 
STATE OR COUNTRY CODE 
ORDER-AND-TYPE (OT )  CODE 

SET NUMBER/ABSTRACT/ ( NN ) ? 
RECORD SOURCE ( LLLLLL ) ?  
WEATHER CODE (NNNNN) ?  
INITIALS OF OBSERVER ( LLL) ?  
JOB INSTRUMENT NUMBER ( NNN ) ?  
HEIGHT OF INSTRUMENT KNOWN ( Y/N) ? 
LOCAL DATE/YYMMDD/ ( NNNNNN) ?  

2 
V 2 

02 1 1  
D JN 

1 5  
N 
820630  

CT 
1 1  

DO YOU WANT TO ENTER A T IME FOR EACH OBSERVATION ( Y/N ) ?  
ENTER PROBLEM COMMENT (MAXIMUM THREE L INES ) :  

24 1 CHANGE--SCREEN INFORMATION ( Y/N) ?  N 

N 

+---------------------------------------------------------------------------+ 

F i gure ( 5 . 02 )  ---- GETABS S econd Screen  
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5 . 2  GETTRI 

The MTEN Command GETTRI ( GET a TRIang l e )  i s  used  to i n i t ia l i ze one 
t r i angle  at  a t ime . Thus a computational  t r i ang le  cha in  l ayout can be 
e s tabl i shed for  the survey proj e c t  area  before any obs e rvat ion s  are a c tua l ly 
taken by ju s t  d e f i n i ng the three ve r t i c ie s  of  each tr iang le  i n  the cha i n .  To 
enter the prog r am type GETTRI <cr> . Once the entry i s  comp le te d  the u ser  i s  
prompted as  fo l lows : 

NEW TRIANGLE (yiN ) ?  y 

The program then f lashes to the s c reen  a s amp l e  tr iang l e  layout . At 
the t ime the trang le  is f i r s t  d e f i ned , the user  is prompted  as to the 
un i quene s s  of  the pos i tion computed for the unknown vertex wh i c h  i s  l abe l ed 
one ( 1 ) .  That  i s , wi l l  th i s  t r i angle  computation create the f i r s t  geograph i c  
pos i t ion f o r  the SPN labe led  one ( 1 ) , i f  s o , then th i s  t r iang le  shou l d  be 
coded as  un i que . La s t  the prog ram wi l l  prompt the user  one-by-one for  each 
vertex SPN and then ask the us er  to look at  each s tat ion name before i t  i s  
u s e d  as  a ve rtex entry.  A s  an examp le  s e e  F igure (5 . 03 )  whe re  SPN ' s  8 4 ,  8 3 , 
and 70 are us ed . 

SPN Stat ion Name 
- - - - - - - - - - - - - - - � - - - - - -

84 H 53 NY CHANGE (yiN ) ?  N 
83 H 52 NY CHANGE ( yiN ) ?  N 
70 BORO HALL 1 9 3 1  CHANGE ( yiN ) ?  N 

+ --------------------------------------------------------- - - - ---------------+ 

0 1  
02 
03 
04 
05 
06 
07 
08 
09 
1 0  
1 1  
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
2 0  
2 1  
2 2  

ENTRY 

UNKNQl.m 
SPN 
84 ) 

I \ 
1>" 1  "'\ 

I \ 
I \ 

S IDE 1 3  S IDE 1 2  
I \ 

I ( 3 ) \ 
I TRIANGLE \ 

I NUMBER -

\ I 
1*3* *2*' \ 

( 70  ) -------S IDE23-------- ( 83 
OLD OLD 
SPN INVERSED S PN 

» » » » » » > LENGTH « « « « « « «  

) 

24 1 CHANGE--TRI INFORMATION ( yiN ) ?  

GETTRI 

TRIANGLE NUMBER ( NNN ) ?  3 

SPN "' 1 >'< UNIQUE ( yiN ) ? y 

VERTEX SPN DEG MN SEC 

,', 1 ,;( 84 44 2 2  5 1 . 758  
1' 2 '" 83  6 1  1 4  55 . 73 7  
"'3 >'< 70  74 22 1 4 . 620  

� -� - � - - - - - - - - -

SUM 1 80 00  02 . 1 1 6  
EXCESS 0 . 030 
CLOSURE 2 . 085 

S IDE23 3 1 80 . 678 1 
S IDE 1 2  3986 . 9 190  
S IDE 1 3  4379 . 4 1 46 

N 
+ -- - - - - - -- - - - - ----------------------------------------------- ------ - - - - - -- --+ 

Figure ( 5 . 03 )  ---- GETTRI S c reen  
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The actual tr iangle  wi l l  be computed at a later t ime by exe cut i ng the 
Command WRKTRI .  The WRKTRI computa t ion wi l l  be based  on the t r i ang l e ' s  
s tructure as prov ided  by GETTRI  and the obs e rvations keyed by the programs 
GETABS + ABSHZ T .  The ve rtex ang l e s  are taken f rom the comb i ned l i s ts 
g enerated by the prog ram ADJSTA for  each vetrex SPN .  

If a tr i ang le  s tructur e layout i s  f ound to be  incorre ct  dur i ng the 
exe cution of the command  WRKTRI ,  exi t WRKTRI and reenter GETTRI to make the 
proper correct ions  to that t r iang le  l ayout . 
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5 . 3  GETDES 

The MTEN Command GETDES ( GET a DEScr ipt ion )  is u sed  to i n i t i a l ize one  
of  the four types o f  de s cr ipt ions supported by  the MTEN sys tem . The four  
types o f  de s c r iptions are d iv ided  i n to two s et s  of  d e s c r ipt ive dat a ,  
horizonta l  and ver t i ca l .  The f i r s t  s e t , hor izona l and dopp l e r/ s ate l l i te 
de scr ipt ive data , i s  formated as  des c r ibed  i n  Chapter  3 ,  Hor izont a l  
Descr ipt ive (HZTL DESC )  Data ; and the s e cond s e t , bench mark a n d  grav i ty 
descr ipt ive data , i s  formated  as  in  Chapter 7 ,  Ver t i c a l  De s c r ip t ive ( VERT 
DESC ) Data in the " I nput Formats and Spe c i f i cat ions  of the NSGDB " .  

HORIZONTAL DESCRIPTION ( Y/N ) ?  Y P rog ram wi l l  u s e  a 
GPS/DOPPLER DESCRIPTION ( Y/N ) ?  Hor izonta l Format 

BENCH MARK DESCRIPTION (Y/N ) ?  Prog ram w i l l  use a 
GRAVITY DESCRIPTION ( Y/N ) ? Ver t i c a l  Format 

On ce the type of de s c r iption has been s e l e c ted , the program prompts  
for a l l  data required  at the  s tandpo i nt to  comp l e te the header records  * 1 0* , 
* 1 1 * ,  * 1 2* , * 1 3 * ,  * 1 4 * ,  * 1 5 * ,  the monumentation  data *20* , *2 1 * ,  *22* , *23 * ,  
o r  the re cove ry data *24* , *25* , *26* , and *2 7 * .  

+- --------- - - - - ---- - - ------------------- - - - - - - -- - - - -------- - - - - - - - - ----- - - - -+ 

0 1  
0 2  
03 
04 
05 
06 
07 
08 
09 
1 0  
1 1  
1 2  
1 3  

23 1 24 

DATA ENTRY ---- GETDES 

SURVEY POINT NUMBER/STANDPOINT/SPN ( NNN ) ?  50 
STATION NAME--- PELLOW 1 9 76 

DESCRI PTION "ORIGINAL" CHANGE (Y/N) ? 

INITIALS OF OB SERVER ( LLL) ? DLM 

MARK ALSO A "BENCH MARK" (Y/N ) ?  N 

CHANGE--SCREEN INFORMATION ( Y/N) ? N 

N 

+---------------------------------------------------------------------------+ 

F i gure ( 5 . 04 )  -- - - GETDES F i r s t  S creen  

The thr e e  examp le  s c reens  of GETDES for  Standpo int  SPN=50 are  shown by 
F igures  ( 5 . 04 ,  5 . 05 ,  and 5 . 06 ) . I n  order  to determ ine the correct  Qua d  
I dent i f i e r  (QID ) the GETDES program che cks t o  s e e  i f  a geog raph i c  pos i t ion h a s  
been e s t ab l i shed  for the s ta t i o n ;  i f  no pos i t io n ,  i s  ava i l ab le the program i s  
terminate d .  I f  the s tandpo int  i s  a l s o  a ve r t i ca l  mark the prog ram w i l l  prompt 
for a l l  vert i ca l  data i tems wi th the except ion  of the *26* , *27* , and *28*  
codes . The se  codes w i l l  be prompted for  by the GETTXT Command . A f te r  GETDES 
has been comple ted the rema i n i ng de s c r ipt ive text is entered  by execut ing the 
MTEN Command GETTXT . 
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+------------------------------------------- - - - ----- - - - - -------- - - - - - - - -----+ 

0 1 1 DATA ENTRY ---- GETDES HORIZONTAL STATION I 

07 
08 '� l l �'QUAD IDENTIFIED /QID/ N4 10 72341 
09 
1 0  
1 1  ,� 1 3  '�UNDERGROUND MARK TYPE ( L ) ?  D 
1 2  SETTING CODE (NN ) ?  04 
1 3  M-CODE/MAGNRTIC PROPERTY/ ( L ) ?  N 
1 4  
15  '� 1 5 '�COUNTY NAME OR EQIVALENT ( 20A) ?  NEW HAVEN 
16  
1 7  
18  "' 1 6 '�AREA ( 32A) ? <SPACE BAR + CR> 
1 9  
2 0  '� 1 7 '�NEAREST C I TY/TOWN ( 32A) ?  <SPACE BAR + CR> 
2 1  "' 18 " AIRLINE D I STANCE/DIRECTION ( 32A) ?  <SPACE BAR + CR> 
22 
23 
24 CHANGE--SCREEN INFORMATION ( Y/N) ?  N 

+-------------------------------------------- -------- --------- - - - - - - - - - -----+ 

F igure ( 5 . 05 )  ---- GETDES S e cond S c reen  

+---------- ------------- -------- ----- ------ - - - -------- - -------------- -------+ 

0 1 1 DATA ENTRY ---- GETDES HORIZONTAL STATION 

07 
08 ," 20," MONUMENT-BY-AGENCY ( 20A) ? NGS 
09 
10 "'2 1 "'MONUMENTATION DATE (NNNN ) ?  1 9 76 
1 1  CHElF-OF PARTY ( LLL)  ? ]LC 
1 2  
1 3  "'22"'MARKER TYPE ( L ) ?  H 
1 4  TRANSPORTATION CODE ( L ) ?  X 
15  PACK TIME /HHMM/ 
1 6  
1 7  ," 23 "'HEIGHT OF INSTRUMENT KNOWN ( Y/N ) ?  Y 1 9 . 7  UNI TS (M/F) ? M 

24 1 CHANGE--SCREEN INFORMATION ( Y/N) ?  N 
+- - ---------------------- ------ - - - - - - ------- - ------ - - - - ----- - - - - - - - - - - ------+ 

F igure ( 5 . 06 )  ---- GETDES Th i rd S c reen  
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Obs e rvationa l  Data Entry Commands  

6 . 1 ABSAST + GETAST 

The MTEN Commnd ABSAST (AB S tract  of an  ASTronom i ca l  az imuth) w i l l  
enter  an azimuth obs e rvat ion .  To e nter  the program type ABSAST < c r> . Af ter  
the SPN entry the correspond ing s tandpo int  name wi l l  appear on  the  s creen and  
the  program wi l l  prompt i f  i t  i s  correct  o r  has  to  be changed  before  
con t i nuing on to prompt for  the numbe r o f  the des i re d  s et/abs trac t .  A s amp l e  
S creen  i s  shown on F igure ( 6 . 0 1 ) .  

+ - - --------------------------------- -------- - - - - - - - ------- - - ----------------+ 

0 1 1 

07  
08 
09 
1 0  
1 1  
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
2 0  

24 1 

DATA ENTRY ---- ABSAST 

JOB CHRONOMETER NUMBER ( NNN ) ? 95 1 
V I S I B ILITY CODE KNOWN (Y/N ) ?  N 
NUMBER OF REPL ICATIONS (NN ) ? 4 /D & R PAIRS/  
REJECTION L IMIT /SECONDS/ ( NN . NN ) ?  4 . 0  

TYPE OF TARGET TAKEN CODE ( NN ) ? 1 
JOB INSTRUMENT NUMBER ( NNN ) ? 1 
HEIGHT OF TARGET ( SNNN . NNN ) ? 30 . 5 1 2 (M/F ) ?  M 
ORIGIN  OF AZ IMUTH (N/S ) ?  N 
ASTRONOMIC AZ IMUTH (NNN , NN , NN . N) ?  1 47 , 38 , 1 8 . 00 
PRIME VERTI CAL DEFLECTION OF THE VERTICAL COMPONENT 
ETA/SECONDS/ ( NN . NN ) ?  0 . 0  (E/W) ? E 

CHANGE AST INFORMATION (Y/N ) ? N 
+ ---------------------------------------------------------------------------+ 

Figure (6 . 0 1 )  ABSAST S c reen  

The Lap l ace  az imuth data , *60*  records  a s  set  forth i n  the  " I nput 
Formats and Spe c i f i cat ions of  the NG SDB " , requ i r e s  the mean obs e rved az imuth 
obse rvation be conve rted  to a as tronomi c  az imuth by the app l i ca t i on  of the 
f o l l owing corre c t ions : 

1 )  T ime s i gnal  propagation d e l ay 
2 )  V . T .  cor r e c t ion 
3 )  Durn i a 1  Abe rrat ion 
3 )  E l evation o f  the forepo i n t  s tation 
4 )  S tandpo int  e c centr i c i t i e s  
5 )  Var i ation  of  the Po le  

The s e  f ive cor r e c t ions are part  of  the  MTEN Commands  ASTCHK and  WRKAST . The 
as tronomi c  az imuth can be converted  to a corre spond i ng geode t i c  azimuth by the 
app l i cation of  the Laplace  Corre c t ion . I f  the Lap l ace  Correct ion  i s  unknown 
at the s t andpo i n t  whe r e  the azimuth was  obse rve d ,  a pred i c ted  va lue can be  
obt a i ned a t  a sma l l  co s t  f rom the Nat ional  Geode t i c  Information  Cente r ,  NOAA 
(N/CG 1 74) , 600 1 Execut ive Bou levard , Rockv i l le ,  Mary land 2 085 2 .  

I f  howeve r ,  the complete  a s tronomi cal  az imuth obs e rvat ion i s  t o  be 
computed by the sys tem ,  the f o l l ow i ng MTEN Command GETAST mus t  a l s o  be  
comp le ted to enter  the a ctua l obs erva t i ons . 
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The MTEN Command GETAST ( GET an ASTronomical  az imuth ) wi l l  f i r s t  enter  
the obs e rved " t ime che cks " and  then the obs e rved d i re c t/ rever se  (D/R)  read ings 
of the mark s tation , the obs e rved s tar , the t ime t ips , and the We s t/Eas t 
bubble  readings or  l eve l corre c t ions . To enter  the prog ram type GETAST <cr> . 

The f i r s t  GETAST s c reen  i s  used  to e s tab l i s h  the s ource  o f  the t ime 
s igna l . Before GETAST can be proper ly exe cute d ,  the t ime s ignal  s ource , s ee 
F igure ( 6 . 03 ) ,  mus t  have had i ts name ente r e d  us ing STRNAM and a geog raph i c  
pos i t ion  s tored  us ing the command STRGPN . Onc e  the a c tual  " t ime s our c e "  i s  
e s tab l i shed the prog ram prompts the user f o r  the number of  obs e rved t ime 
checks ; and then , they are e n tered one-by-one . The l a s t  s c reen  prompt i s  
whether the Wes t/Ea s t  bubb le  readings were t aken or  the l eve l correc t ion 
observe d . An examp le  s c reen is  shown on Figure  ( 6 . 02 ) . 

0 1  
02  
03  
04 
05 
06 
07 
08 
09 
1 0  
1 1  
1 2  
1 3  
14  
15  
1 6  
1 7  
1 8  
1 9  
20  
2 1  
22  

+ ------------------ --------- ----- -------- --- ----------- ------- - - - - - - -------- + 

DATA ENTRY ---- GETAST 

TIME S IGNAL/FOREPOINT/SPN (NNN ) ?  1 1  
TIME S IGNAL CALL LETTERS KNOWN (Y/N ) ? 
TIME S IGNAL FREQUENCY KNOWN (Y/N) ? 

Y ( LLLLLL) ?  WWV 
Y ( NNNN . NN) ? 1 0 . 0  

MAKE ALL T IME COMPARI SONS CONSI STENT FOR ONE G IVEN DATE 
GREENWICH DATE OF FIRST TIME CHECK/YYMMDD/ ( NNNNNN) ?  
NUMBER OF T IME CHECKS (N ) ? 

7 9 1 1 08 
3 

OBSERVATION T IMES/USE A 24-HOUR CLOCK OR LONGER I F  NEEDED/ 

TIME 
CHECK 

-1-
-2-
-3-

GREENWICH TIME 
/HMS/ 

22 , 5 0 , 0 . 0 
23 , 5 1 , 0 . 0  
24 , 46 , 0 . 0  

LOCAL T IME 
/HMS/ 

22 , 49 , 59 . 90 
23 , 5 0 , 59 . 89 
24 , 45 , 59 . 90 

WERE THE BUBBLE ENDS READ ( Y/N ) ?  Y 

+ -------------------- - - - - - - - - - ----------- - - - --------------------------------+ 

Figure (6 . 02 )  ---- GETAST F i r s t  S c reen  

M i c ro-TENCOL Reference  Manua l Page 6-2 



S e c t ion 6 Data Entry Commands 

+---------------------------------------�---------------------------+ 
CALL 
S IGN 

LOCATION 
COUNTRY 

LATI TUDE 
LONG I TUDE 
(DDD MM) 

CARRIER FREQUENCY 
( kHz ) 

+-------------------------------------------------------------------+ 
CHU Ottawa 

Canada 
45 18 N 
75 45 W 

3330 - 7335 - 1 4670  

+-------------------------------------------------------------------+ 
NBA Ba lboa Canal  Zone 

USA 
9 04 N 

79 39  W 
24 - 1 47 . 85 - 5448 . 5  

1 1 080  - 1 7697 . 5  
225 1 5  

+-------------------------------------------------------------------+ 
NPG Mare I s l and CA 

USA 
38 06 N 

122  1 6  W 
1 1 4 . 95 - 40 1 0  - 6428 . 5  

9277 . 5  - 1 2966 
1 7055 . 2  - 22635 

+------------------------------------------------------------------�+ 
NPN Guam 

USA 
1 3  27 N 

1 44 43  E 
484 - 4955 - 8 1 5 0  

1 35 30  - 1 75 30 
2 1 760 - 24 . 4  

+-------------------------------------------------------------------+ 
NSS Annapo l i s  MD 38 59  N 162  - 5 8 70 - 9 425 

USA 76 27 W 1 3575  - 1 7050 . 4  
23650 

+--,-----------------------------------------------------------------+ 
WWV Ft . Co l l in s  CO 

USA 
40 4 1  N 

1 05 02 W 
2500 - 5 000 - 1 0000 

1 5 000 - 2 0000 
25000 

+-------------------------------------------------------------------+ 
WWVH Mau i H I  

USA 
20 46 N 

156  28 W 
2500 - 5 000 - 1 0000 

1 5 000 
+-------------------------------------------------------------------+ 

Figure  ( 6 . 03 )  ---- Common North Amer i can T ime S i gna l  S t a t ions  

The s e cond GETAST s creen  i s  used  to enter  the a c tua l obs e rvat ions . 
Th i s  s creen  wi l l  loop through a s  many (D/R)  pa i r s  as were  ca l l e d  for on th i s  
s e t /abstrac t .  Each pa ir  o f  ( D/R)  read i ngs  s ta r ts with the i n s trument- i n
d i r e c t  and prompts for  the fo l low i ng entr i e s : 

Mark Station  
Star  
Lo c a l  T ime 
Bubb l e  (Wes t/Ea s t )  o r  the Bubb le  corre c t i on  

I t  continues  w i th the s e cond s et of  ident i c a l  prompts for  the 
i n s t rument- i n-reve rs e .  Thi s  looping w i l l  con t i nue unt i l  the tota l  numbe r  of 
(D/R)  pa i r s  i s  comp l e te , s e e  the s amp le  s c reen s hown by F igure ( 6 . 04 ) . 
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01 
02 
03 
04 
05 
06 
07 
08 
09 
1 0  
1 1  
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
20  
2 1  
22 
23 
24 

+---------------------------------------------------------------------------+ 
DATA ENTRY ---- GETAST 

AZ IMUTH OBSERVATIONS /D & R PAIRS/ 

POSITION NUMBER ( NN) ? 1 3  

,b' o', * INSTRUMENT-IN-DIRECT 

269 , 49 , 34 . 7  MARK STATION/DMS/ (NNN , NN , NN . N ) ?  
STAR /DMS/ (NNN , NN , NN . N ) ?  
LOCAL T IME /HMS/ (NN , NN , NN . N) ?  

123 , 05 , 28 . 4  
24 , 18 , 56 . 3  

BUBBLE (NNN . NN ) ?  /WEST/ = 

/EAST/ 

,', * ,'0', INSTRUMENT- IN-REVERSE 

2 . 90 
24 . 1 0  

MARK STATION/DMS /  
STAR /DMS/ 
LOCAL T IME /HMS/  
BUBBLE ( NNN . NN ) ?  

89 , 49 , 27 . 5  

/WEST/ 2 7 . 4  

303 , 05 , 06 . 1 
24 , 1 9 , 5 1 . 2  

/EAST/ = 6 . 0  

CHANGE AST INFORMATION ( Y/N) ? N 
+---------------------------------------------------------------------------+ 

Fi gure ( 6 . 04 ) ---- GETAST S e cond Screen  

To actua l ly compute  the a s tronomi c  az imuth obs e rvat ional  data  keyed on  
th i s  abs tract , the az imuth mus t  be proce s sed by execut i ng three  MTEN programs 
in the f o l lowing o rder : 

( 1 ) ASTCHK 
( 2 ) ASTTME 
( 3 ) ASTRAD 

Once  a l l  three  prog rams have been completed  for  each i nd ividual  
as tronomi c  azimuth s e t/abs tract  ex i s t i ng at the s tandpo i n t ,  the abs tracts can 
then be  comb ine d  into one  mean az imuth dete rmi nation by exe cuting  the MTEN 
Command WRKAST .  

6 . 2 AB SDST 

The MTEN Command  AB SDST (ABS tract of r eference obj e c t  D i STan ce s ) wi l l  
enter two types o f  measurements . The f i r s t  type of d i s tance measurement  i s  i n  
feet  and  meter s  o r  f eet  only. The s econd d i s tance type measurement  is an  
approximate  d i s tance i n  k i l ometers  or  mi les . To enter the prog ram type ABSDST  
<cr> . 

These  two types o f  measurements are b etween the parent s ta t ion  and 
reference  marks and nearby ground v i s ib le  obj e c ts . Always enter the measured 
d i s tance as  the s tandpo i nt b e i ng the parent  s tat ion  and the r e f erence  
mark/obj e c t  as the  forepo int  regard l e s s  of  the  fact tha t the  zero end  of  the 
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tape may have been at  the re ference mark/obj e c t .  The f i r s t  type of  d i s tance 
measurement  i s  s tat ion  reference marks o r  reference po ints . The measurement 
can be e i ther in  feet or  in  both me ters  and f ee t .  However ,  i f  both me ters  and 
feet  are entered then the abso lute d i f f erence  between the two e n t r i e s  mus t  be 
l e s s  than 3 . 45 mi l l ime ters before the data  w i l l  be  accepte d .  A maximum of 20 
obs e rvations  can be e ntered on  a g iven abs tra c t .  The s econd type of  d i s tance  
measurement  i s  to  a reference  obj e c t  such a s  a nearby l andmark o r  az imuth mark 
whi ch has a d i s tance  of  over 168 meters  (or 550 f ee t ) . Th i s  d i s tance  
measurement  mus t  be submitted  as an approximate k i l ometer s /m i l e s  d i s tance . A 
s amp l e  s c reen  i s  shown on F i gure ( 6 . 05 ) .  

+------ - - --------------- - - - - ---------------- --------------- - - ---------------+ 

0 1 1 DATA ENTRY ---- ABSDST 

07 
08 T IME/HHMM/ OR ZONE KNOWN ( Y/N ) ? N 
09 V I S I B I LITY CODE KNOWN (Y/N) ? Y (V , N ,  , R , Z )  ( L ) ? R 
1 0  NUMBER OF REPLICATIONS (NN ) ?  1 
1 1  REJECTION L IMIT KNOWN ( Y/N ) ? N 
1 2  
1 3  APPROXIMATE DISTANCE/KM , MI / (Y/N ) ?  N 
14  MEASURED IN  FEET ONLY ( Y/N) ? N 
15  HORIZONTAL FEET ( NNN . NNN ) ?  8 . 658 
1 6  HORIZONTAL METERS ( NNN . NNN ) ?  2 . 639 
17 

24 1 CHANGE DST INFORMAT ION ( Y/N) ? N 
+ ------------------------ - - -------------------------------------------------+ 

Figure  ( 6 . 05 )  -- - - ABSDST S c reen 

6 . 3  AB SEDM 

The MTEN Command ABSEDM (ABStr�c t  o f  E lectron i c  D i s tance Measurements ) 
wi l l  enter  any measured s lope d i s tance af ter i t  has been  f i r s t  prope r ly 
cor r e c ted  for a l l  a tmospher i c  cond i t ions . To enter  the program type AB SEDM 
<cr> . 

A s lope mea surement can be one o r  mo re sheets  ( to a maximum of  f ive 
she e t s ) whe re each s heet ( an i n s trument  or  mi rror o f f s e t )  shou l d  be the mean 
of a t  l e a s t  1 0  determinations  of  the measured s lope d i s tance . The s lope 
d i s tance  mus t  be co r r e c ted for amb i ent cond i t ions and  the mode of measurement . 
The program a l lows two opt ions  to be keye d .  The f i r s t  opt ion  i s  to enter  o n ly 
the corr e c ted  mean s lope d i s tance for a l l  sheets  i f  more  than one  was taken . 
The s e cond option a l lows each  sheet measured up to a maximum o f  f ive to be 
entered . A s amp le  s c reen is shown on F i gure ( 6 . 06 ) . 

I f  the second  opt ion  i s  s e l e c ted , a res i dua l tab l e  for the i n d iv i dual  
she e t s  wi l l  be pr i n ted for  th i s  abs tract  i n  the  format a s  shown be l ow on  
F igure  ( 6 . 07 ) . The two terms SE  ( s tandard deviat ion  of a s ing l e  s heet )  and  SM 
( s tandard  dev i at ion  of the mean)  wi l l  then be computed  for  the number o f  
shee t s  entered . 
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+----------------------------------- - ---------------------------------------+ 

01 1 DATA ENTRY ---- ABSEDM 

07 
08 TIME/HHMM/ OR ZONE (NNNN) ? 1 20 1  R 
09 V I S IB ILITY CODE KNOWN ( Y/N) ? N 
1 0  NUMBER OF REPLICATIONS (NN ) ?  1 0  
1 1  REJECTION L IMIT /M OR FT/ 0 . 006 (NN . NNN) ?  (M/F ) ?  M 
1 2  
1 3  TYPE OF TARGET TAKEN CODE ( NN ) ?  2 
14  JOB INSTRUMENT NUMBER ( NNN) ? 2 
1 5  HEIGHT OF TARGET ( SNN . NNN) ? 1 . 495 (M/F) ? M 
1 6  ENTER ONE MEAN S LOPE D I STANCE FOR ALL SHEETS ( Y/N) ? N 
1 7  
18 DISTANCE/SHEET II 1 / (NNNNN . NNN) ?  3437 . 7 14  (M/F) ? M 
1 9  DISTANCE/SHEET II 2 / (NNNNN . NNN) ?  3437 . 7 1 7  
2 0  DISTANCE/SHEET II 3 / (NNNNN . NNN) ?  3437 . 7 16 
2 1  DISTANCE/SHEET II 4 / (NNNNN . NNN ) ?  343 7 . 7 13  
22  
23  
24 CHANGE EDM INFORMATION ( Y/N ) ? N 

+---------------------------- -------------- - - --------- ----------------------+ 

F igure ( 6 . 06 )  -- -- ABSEDM Screen 

SHEET S LOPE V VV 
NBR D I STANCE 

(M)  (MM) (MM) 
------- --------------------------------------

1 3437 . 7 140  
2 3437 . 71 70 
3 3437 . 7 160  
4 3437 . 7 1 30  

MEAN 3437 . 7 1 50  

1 . 00 
-2 . 00 
-1 . 00 

2 . 00 

SUM = 
SE  = 
SM 

1 .  00 
4 . 00 
1 .  00 
4 . 00 

1 0 . 00 
1 . 8  
0 . 9  

Figure ( 6 . 07 )  ---- Res idual Tab l e  

SHEET 
MEAN 

6 . 4  ABSHGT + GETROD 

The MTEN Commnd AB SHGT (AB Stract  o f  a He iGhT or  a d i f fe rence  of 
e leva t i on )  wi l l  enter an  observed e l evat ion d i f ference . To enter  the program 
type ABSHGT <cr> . 

The d i f ference  o f  e l evation data , *45* recor d s  as  s e t  forth i n  the 
" I nput Formats  ans Spec i f i c at ions  of the NGSDB " ,  requ i re s  only the ob served 
e l evat ion  d i f f erence  and the f o repo i n t  SPN be keye d .  Thi s  d i f f e rence  o f  
e levat ion  informat ion  be tween two SPN ' s  can be  entered w i th j u s t  the command 
ABSHGT .  If th i s  d i f ference  of e l evat ion is to be us e d  to e s tab l i s h  the end
po int  he ights of "Ben chover s " for the inc l i nat ion correct ion  on  a s hort  
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travers e , then the MTEN prog ram GETROD mus t  a l s o  be comp l e ted . The GETROD 
Command mus t  be entered  and compl eted  before  the MTEN Command GETBAY can be 
u sed  to enter  the tap ing obs ervat ions /measurements  made over a short  travers e .  
A s amp le  s c reen for AB SHGT i s  shown o n  F i gure ( 6 . 08 ) . 

+ - -------------- --------------------------------------------- - -- - -----------+ 

0 1 1 

0 7  
08 
09 
1 0  
1 1  
1 2  
l3  
14  
15  
16  
1 7  
1 8  
1 9  

24 1 

DATA ENTRY ---- ABSHGT 

TIME/HHMM/ OR ZONE KNOWN (Y/N ) ? 
V I S IB IL ITY CODE KNOWN ( Y/N) ? 
NUMBER OF REPLICATIONS ( NN) ? 
AGENCY WHO DID  WORK KNOWN ( Y/N ) ?  
NUMBER OF SETUPS KNOWN ( Y/N ) ?  
SECTION LENGTH /KM OR MI/  
ESTIMATED ACCURACY/M OR FT/ 
LEVEL ROD ( JS I )  NUMBER ( NNN ) ?  

N 
N 
1 
N 
Y (NN) ? 2 
0 . 1 ( NN . NNN ) ?  
0 . 003 (N . NNN) ? 
252  

ELEVATION D IFFERENCE ( SNNN . NNN ) ?  1 0 . 1 1 1  

(K/M ) ?  K 
(M/ F ) ? M 

WILL A SHORT TRAVERSE-BASELI NE USE THI S  LEVEL ING (Y/N) ? N 

CHANGE HGT INFORMAT ION ( Y/N ) ? N 
+- ------ ------------------ - - ------------------------------------------ -- ----+ 

Figure ( 6 . 08 )  ---- ABSHGT S creen 

The MTEN Command GETROD ( GET/ enter ROD read ings  for  a d i f f e rence  of 
e levat i on )  wi l l  enter the rod read i ngs  to e s tab l i s h  the he ights  for  the 
beg inn ing benchover ,  intermed iate  s take ( s ) , and the e nd i ng benchover . The 
program wi l l  loop through as many s hort  traverse  "bays " as  the number  of 
" SETUPS "  ca l led  for by the entry made in the program ABSHGT . To enter  the 
prog ram type GETROD <cr> . 

The f i r s t  s e c t ion on  the s c reen  i s  u s e d  to check the number of bays , 
f or  wh i ch the re w i l l  be an e s tab l i shed  d if f e rence of  e l evat i on . The next 
e n t ry is used to enter  the rod read i ng s  for the e l evat i on  d i f f e rence  be tween  
the  beg i nn i ng mark ( BEG MK) and the  f i r s t  beg inn ing benchove r ( BEG BO) . 

HGTBEG - The a c tua l taped d i s tance between the beg inn ing mark <BEG MK> 
on the ground and the he ight of the beg inn ing benchove r <BEG 
BO> d i re c t ly above i t .  

HGTEND - The a c tua l taped d i s tance  between the l a s t  ben chover <END 
BO> above the mark to the end i ng ma rk <END MK> on the g round . 
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/ <----BAY l ----> / <----BAY 2----> [ 
<BEG BO> 

"Beg inn ing 1\ 
Benchover"  I 

+ <HGTBEG> 

/ 
<BEG MK> + 

"Beg i nn i ng Mark" 

<STAKE BO> 
1\ 

Ground ,'c'*,'c 

<END BO> 
1\ "Las t 
I Benchove r "  

+ <HGTEND> 

Leve 1 '* '*'*,'c '* ,', ,'cMK'*''c'* ,*,,<,* ,'c'**'*,'c>'c>'c>'c>'c>'c ,',*,,< 

+ <END MK> 
"End i ng Mark" 

F igure ( 6 . 09 )  ---- Samp l e  Two-Bay Short  Trave r s e  Conf iguration 

The s e cond s e c t ion on the s c r e en  wi l l  l oop through each bay one-by-one 
unt i l  an  e l evat ion d i f f e rence has been e s tab l i shed for e ach bay . In each bay 
w i th i n  th i s  loop ing the program prompts for two rod read i ngs , f i r s t  the 
backs ight ( B S )  and then the fores ight ( FS ) . Af ter e ach bay BS and FS entry , 
the e l evation d i f f erence  i s  computed and f lashed  onto the s creen . A s amp le  
s creen  i s  shown on  F igure ( 6 . 1 0 ) . 

+---------------------------------------------------------------------------+ 
0 1  
02 
03 
04 
05 
06 
07 
08 
09 
1 0  
1 1  
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
2 0  
2 1  

24 1 

DATA ENTRY ---- GETROD 

NUMBER OF TAPING BAYS (NN) ? 
LEVEL OB SERVING UNITS/METERS OR FEET/ 

OFF THE BEG INNING MARK /BEG MK/ 
UP TO THE F IRST BENCHOVER/BEG BO/ 
BACKS IGHT/ON BEG MK / (NN . NNN ) ?  
FORES IGHT/ON BEG BO / (NN . NNN) ?  

BAY NUMBER ( NN ) ?  
BACKS IGHT/ON STAKE 
FORES IGHT/ON END BO 

/ (NN . NNN) ?  
/ (NN . NNN) ?  

OFF THE LAST BENCHOVER /END BO/ 
DOWN TO THE ENDING MARK /END MK/ 
BACKS IGHT/ON END BO / (NN . NNN) ?  
FORES IGHT/ON END MK / (NN . NNN ) ?  

1 . 550  
0 . 300 

5 
1 . 000 
2 . 000 

9 . 040 
1 . 000 

ELEVATION DI FFERENCE /MARK TO MARK/ = 

ELEVATION D IFFERENCE ON "ABSHGT" 

CHANGE HGT INFORMATION (Y/N ) ?  N 

5 
(M/F ) ?  M 

D IFFERENCE 

1 .  250 

- 1 . 000 

8 . 040 

8 . 590 
8 . 590 

+---------------------------------------------------------------------------+ 
F i gure ( 6 . 1 0 )  ---- GETROD S creen 
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The th i rd and l a s t  s e c t ion on the s c reen  is  us e d  to e s tab l i s h  the 
e l evat ion d i ff erence  between  the last  benchover  ( END BO) and the end i ng mark 
( END MK ) . As a check on the ente red d i f f erence o f  e l evat ion  between the ( BEG 
MK) and the ( END MK) the prog ram wi l l  f l ash to the s c reen the computed  
d i f f erence us i ng the  obs e rvat ions  ente red  on th i s  s e t/abs tract  a l o ng with the 
d i f f erence of e levation  keyed on the correspond i ng s et/abs tract  us ing the 
ABSHGT command . 

6 . 5  ABSHZT 

The MTEN Command ABSHZT ( ABStract  of Hor iZonTa l  d i re c t ion s ) wi l l  e n te r  
any s e t/abs tract  of obs erved d i rect ion s . To enter  the prog ram type ABSHZT 
<cr> . 

The ABSHZT program ,  at  i n i t i a l  entry , w i l l  prompt for  the numbe r  o f  
obs e rved d i re c t i ons  to b e  keyed for  th i s  abstrac t .  Once th i s  numbe r  has been  
s e l e c ted i t  cannot be changed . Therefore  make s ure the coun t ,  that  i s  the 
number of  d i r e c t ions , is corr e c t  before  it is keyed . Now tha t  the tot a l  
number  o f  obs erved d i re c t ions  h a s  been e s tab l i shed , the prog ram wi l l  l oop 
through each observed d i re c t ion one-by-one unt i l  the s e t/abs tract  is comp l e t e . 
A s amp l e  s c reen for AB SHZT i s  g iven by F i gure ( 6 . 1 1 ) . 

+---------------------------------------------- --------- - - -------- ----------+ 

0 1 / DATA ENTRY ---- ABSHZT 

07 
08 T IME/HHMM/ OR ZONE KNOWN (Y/N ) ? N 
09 V I S I B I LI TY CODE KNOWN ( Y/N) ? Y ( V , N ,  
1 0  NUMBER OF REPLICATIONS ( NN ) ?  1 
1 1  REJECTION L IMIT/SECONDS/ (NN . NN ) ? 20 . 0  
1 2  
1 3  TYPE OF TARGET TAKEN CODE (NN ) ? 4 
1 4  JOB INSTRUMENT NUMBER ( NNN) ? 4 
1 5  HE IGHT OF TARGET KNOWN ( Y/N) ? N 
1 6  

, R , Z )  

1 7  DIRECTION/DMS/ (NNN , NN , NN . NN) ? 53 , 44 , 29 . 5 0 
18  ECCENTRI C I TY ( Y/N) ? N 

24 / CHANGE HZT INFORMATION ( Y/N ) ?  N 

( L ) ? R 

+--------------- ------------------------------------------------------------+ 

F igure ( 6 . 1 1 )  ---- ABSHZT S c reen 

6 . 6  AB SLGH + GETBAY 

The MTEN Commnd ABSLGH (ABStract  of a LenGtH o r  short  traver s e  
measurement )  wi l l  e n t e r  a short trave r s e  (or  a b a s e  l in e ) obs e rvat ion . To 
enter  the program type AB SLGH <cr> . 

The MTEN Command AB SLGH , upon i n i t i a l  e ntry , e s tab1 i s h s  f i r s t  the 
tempe rature un i ts --Ce 1 s ius /Fahrenhe i t  ( C /F)--to be u sed  when the data i s  
ente red and how many temperature s  ( l o r  2 )  are t o  be entered  f o r  each bay . 
Next the program prompts the u ser  for the un i ts --Me ter s /Fe e t  (M/ F ) --to be u s e d  
for  the tap ing measurement  a n d  assume s the s ame un its w i l l  b e  u s e d  t o  app ly  
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the tape corre c t ions . The las t prompt is  to note and record the type of  meta l  
the tape i s  made of so  a computat ional check can be  made on the  value of  the 
corre ct ions  that are entered f o r  each bay measurement .  A s amp le s c reen i s  
shown by F igure ( 6 . 1 2 ) . 

+---------------------------------------------------------------------------+ 
a l l DATA ENTRY ---- ABSLGH I 

TIME/HHMM/ OR ZONE KNOWN (Y/N ) ? 
VIS IBILITY CODE KNOWN ( Y/N) ?  
NUMBER OF REPLICATIONS  (NN ) ?  
REJECTION LIMIT /M OR FT/ 

N 
N 
1 
0 . 001  (NN . NNN) 

TEMPERATURE UNITS  /CELS IUS OR FAHRENHEIT/ 
TEMPERATURE READING ( S )  FOR EACH BAY / 1  OR 2 /  

( M/F) ?  M 

( C/F) ? C 
(N) ? 1 

0 7  
08 
09 
1 0  
1 1  
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
2 0  

TAPING AND TAPE CORRECTION UNITS /METERS OR FEET/ (M/F ) ?  M 

24 1 

WHAT TYPE OF TAPE WAS USED / 0 , 1 , 2 , OR 3/ 
/O-OTHER 3-LOVAR 

REDUCED TRAVERSE LENGTH (NNNNN . NNNN ) ? METERS 

CHANGE LGH INFORMATION ( Y/N) ? N 

(N) ? 2 
2-INVAR 1 -STEEL/ 

1 72 . 0 1 70 

+---------------------------------------------------------------------------+ 
F i gure ( 6 . 1 2 )  ---- ABSLGH Screen  

The GETBAY program, a t  i n i t i a l  entry , wi l l  prompt the u ser  for  the 
S tandpo i n t  SPN , f rom wh i ch the leve l i ng was s tarte d ,  so that the correct  
h e ight ' s  are a s s o c iated w i th the correct  sho r t  trave r s e  abs t r ac t .  The  l a s t  
i tems prompted , before the prog ram g o e s  into a loop f o r  the bays , a r e  the 
h e i ght of the beg inn i ng benchover <HGTBEG> and the he ight  of the las t 
benchover  <HGTEND> . As a SPEC �AL NOTE to the us er , when  the abs tract  i s  
entered for  the measurement  i n  �he oppo s i te d i rection , the va lues o f  the s e  
he ights a r e  then rever s e d . 

The s e cond fu l l  s cree n , see  F i gure ( 6 . 1 3) , i s  us e d  to e nter  e ach  
measured  bay one-by-one  unt i l  a s  many bays as  were c a l led  for  in  the  program 
AB SLGH . At the beg inn i ng of  each bay ' s  entry , the program prompts  as  to 
whether or not the tape was changed . I f  i t  has , then a new Job Spe c i f i c  
i ns trument  ( J S I )  numbe r  mus t  b e  ente red  and ve r i f i e d  before the prog ram can  
cont inue . What th i s  prompt mean s , i s  that ,  s ay the observe r was measur i ng a 
8 1 5 . 8-meter  bas e l i ne w i th a 5 0-meter tape ( g r aduat ion  marks at  only  0-25-50 
meters ) .  Then  the f i r s t  800 meters o r  for s ixteen bays the tape rema ined  
unchanged . Howeve r ,  to mea sure  the l a s t  15 . 8  me te rs  of  the bas e l i ne , the 
observer woul d  have to " CHANGE " the tape us e d  be caus e it wou l d  be impo s s i b l e  
to measure the d i s tance  with the 50-meter t ape . Therefo re  i n  o rder  to 
complete th i s  bay , the re  mus t  be a s e cond tape (graduated in smal l e r  un i t s ) 
and an e ntry i n  the JSI  table  f o r  i t .  I n  add i t ion , the u s e r  i s  r equ i red  t o  
enter  the s e cond tape ' s  metal type . Once the proper tape a n d  i t ' s  meta l  are  
completed  the program w i l l  cont inue to  s tep  through e a ch s e t  o f  tape 
correct ions  for th i s  bay . 
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+---------------------------------------------------------------------------+ 
01 
02 
03 
04 
05 
06 
07 
08 
09 
1 0  
1 1  
12  
1 3  
14  
15  
1 6  
1 7  
1 8  
19 
20 
2 1  
22 
23 
24 

DATA ENTRY ---- GETBAY 

TAP ING ( BAY NUMBER) 3 
DID  YOU CHANGE TAPES  ON THI S  BAY ( Y/N ) ? N 

CELS IUS 
METAL '" 2 

WILL BAY "ADD TO" THE TOTAL LENGTH OF THE TRAVERSE (Y/N ) ? Y 
TEMPERATURE ( S )  ( SNN . NN) ? -6 . 67 
TWO ( 2 )  TAPE SUPPORTS USED (Y/N ) ?  Y 2 
OBSERVED D I STANCE/BETWEEN TAPE MARKS/ ( NNN . N ) ?  5 0 . 0 

--------------TAPE CORRECTIONS-------------- METERS 
TAPE & CATENARY ( SN . NNNNN) ?  -0 . 00385 
TEMPERATURE ( SN . NNNNN) ?  -0 . 00048 
SETUP MEASURED ( Y/N ) ?  N 
SETBACK MEASURED (Y/N ) ?  N 
INCLINATION 
HEIGHT ABOVE SEA LEVEL 
REDUCED LENGTH OF THIS  BAY 

REDUCED LENGTH OF THE TRAVERSE 

CHANGE LGH INFORMATION ( Y/N ) ? 

-0 . 00452 
-0 . 00026 

N 

49 . 99089 

1 49 . 96998 

+----------------------------------------------------------------------------+ 
F igure ( 6 . 1 3 )  ---- GETBAY S c reen 

The f i r s t  correct ion  prompt for each bay asks the user to d e te rmine 
whether  or  not the measured tape length ( p lus the tape correct ions ) w i l l  add 
"ADD " to the overa l l  leng th of this short traverse ; or whether it w i l l  
subtract  " SUB " that  i s  reduce the overa l l  l ength o f  the short  trave rs e .  Next 
having  a l ready s e l e c ted  the temperature un it s  and how many read i ng s , the user  
i s  prompted for  the  temperature ( s ) .  Fo l lowing the temperature ( s ) ,  the user  
mus t  enter the  number o f  tape support s  u s ed and the  nomi n a l  tape l ength , e . g .  
30 o r  5 0  meter s . After  the nominal  l ength entry has been comp l e ted , the user  
wi l l  be prompted to  enter  f our separate correct ions  be  app l ied  to the nomina l  
tape measurement .  

The f our s eparate correct ions--tape+catenary . temperature , s etup , and 
se tback--mus t  a l l  be computed/obse rved by the u ser  and then keyed into the 
prog r am .  The tape+ catenary corr e c t i ons  for  a g iven tape a r e  genera l ly 
prov i de d  i n  a tab l e  when the tape i s  i s sued and the computat ion  shou l d  be 
computed  us ing  th i s  table . The temperature co rrect ion f o r  the taped l eng th 
mus t  be computed us i ng the observed temperature and coe f f i c ient  o f  expans ion 
for the tape as  prov ided  i n  the tape ' s  c a l ibration  data . The s e tup or  s e tback 
measurements are  keyed for e a ch bay a s  requ i red . 

6 . 7  ABSZEN 

The MTEN Command AB SZEN (ABStract  of  ZENi th d i s tance s ) w i l l  enter  any 
set/abs tra ct  of  obs e rved ang les of  e l evat ion/depre s s ion or zen i th d i s tances . 
To enter  the program type ABSZEN < c r> . 
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The AB SZEN program , at i n i t i a l  entry,  wi l l  prompt for  the numbe r  of 
observed vert i c a l s  to be a s s o c ia ted w i th th i s  s et/abs trac t .  Once th i s  number 
has been s e l ected  it cannot be changed .  Therefore make sure the count ,  that 
i s  the number  of  ve r t i ca l s ,  is correct  before it is keye d .  Now that the total 
number  o f  obs erved vert i ca l s  has been es tab l i shed the program w i l l  loop 
through each  obs erved vert i ca l  one-by-one unt i l  the s e t/abs tract  i s  compl e te . 
No te i f  the vert i ca l  observat ions are  entered as  ang l e s  o f  e l evat ion or  
depres s ion  the  program wi l l  convert  the s e  observations  to zen i th d i s tances 
before s to r i ng them as records . Therefore  i n  the future , any use o f  the se  
ve r t i c a l s  by  the MTEN Sys tem ,  they wi l l  appear only a s  zen i th d i s tance s . A 
s amp le s c reen  for AB SZEN i s  shown �n F igure ( 6 . 1 4 ) . 

+---------------------------------------------------------------------------+ 

0 1 1 DATA ENTRY ---- ABSZEN 

07 
08 TIME/HHMM/ OR ZONE KNOWN ( Y/N ) ? Y (NNNN ) ? 
09 V I S I B IL ITY CODE KNOWN ( Y/N ) ? N 
1 0  NUMBER OF REPLICATIONS (NN) ? 3 
1 1  REJECTION LIMIT / SECONDS/ ( NN . N ) ?  1 0 . 0  
1 2  
1 3  TYPE OF TARGET TAKEN CODE ( NN ) ? 1 
1 4  JOB INSTRUMENT NUMBER (NNN) ? 1 
1 5  HEIGHT OF TARGET ( SNN . NNN) ? 1 . 5 39 
1 6  
1 7  VERTICAL/DMS/ ( NNN , NN , NN . N ) ?  90 , 27 , 38 . 5  

24 1 CHANGE ZEN INFORMATION ( Y/N ) ?  N 

1 4 1 3  ( L ) ?  R 

(M/F) ? M 

( E/D/Z ) ?  Z 

+---------------------------------------------------------------------------+ 

F igure ( 6 . 1 4 )  ---- ABSZEN S c reen  
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Reference  Obj e c ts and Des c r ipt ive Text 

7 . 1 Introduc t ion 

Before  e i ther  of the s e  prog rams can by run , prog ram GETDES  ( Se c t ion  5 )  
mus t have been comp l e ted . The progr am GETBOX in i t ' s  execution  w i l l  use  o n ly 
tho s e  s tations  that are  found on the combi ned  l i s t  " LST" g ene rated  wi th the 
prog ram ADJSTA .  A l so  make sure  each obj ect  s e l e c te d  f rom the comb ined  l i s t  to 
be a Reference Obj e c t  Record ( *30* ) has  both a d i r e c t ion and a d i s tance to i t .  
The bas i c  requi rement  for execution  of the prog ram GETTXT i s , that  a l l  
Refe rence  Obj e c ts ( RM ' s ) to be des c r ibed i n  the de s c r iptive text mus t f i r s t  
have had the i r  name s e ntered with STRNAM before  they can us e d .  

7 . 2  GETBOX 

The MTEN Command GETBOX ( GET the BOX s core  or re f e re n ce obj e c t  
records ) w i l l  take the obj ects  l i s ted  on the c ombined  l i s t  "LST" g enerated by 
the ADJSTA command and format Ref erence  Obj e c t  Records  (>'<30"c) as s e t  forth i n  
the " I nput Fo rmats a n d  Spe c if i cat ions  o f  the NGSDB " ,  Chapter 3 Hor izo n ta l 
Des c r ipt ive (HZTL DESC )  Data . To enter  the prog ram type GETBOX <cr> . The 
us e r  is next prompted to s e l e c t  one of the two types of  des c r ipt ive text . 

HORIZONTAL DESCRI PTION ( Y/N ) ? Y 
GPS/DOPPLER DESCRIPTION ( Y/N ) ?  

Once  the type o f  de s c r iptive text has been s e l e c ted , the prog ram w i l l  f la sh  to 
the s c reen the DES F i l e  Name and dr ive where  the previous d e s c r i p t ive data was 
s tored  when it was c reated by GETDES . Both o f  the s e  shou ld  be the s ame a s  the 
f loppy d i sk  ins er ted , if not EXIT the prog ram ,  i n s e r t  the prope r  f loppy d i sk  
a n d  r e s e t  the d r ive a ga in before enter ing the prog ram.  

FILE = FILEDESX DRIVE = B 

. . .  "DES FILE "  . . .  CHANGE D I SK DRIVE ( Y/N) ? N 

An answer of  "N"  means  the correct  DES F i l e  i s  ava i lab l e ,  the prog r am 
wi l l  f l ash to the s c re en  for the u ser  a l l  v i s ib l e  obj e c ts . tho s e  coded a s  "V"  
for  g round v i s ib le , a l l  azimuths coded  as "Z " ,  and the i n i t i a l  u sed  on the  
comb i ned  l i s t  "LST" . A s amp le s c reen  for  S PN=50 i s  shown by  F i gure ( 7 . 0 1 ) .  
The prog ram then prompts  the u s e r  to s e le ct  a SPN to be  the i n i t i a l .  

Mos t  o f ten the comb ined  l i s t  "LST" i n i t i a l  i s  u sed , however , a ny 
Forepo i nt SPN f rom the l i s t  can  be s e l ected a s  the i n i t ia l . As a S PEC IAL NOTE 
to the user , s e l e c t  a Forepo i n t  SPN that has a geog raph i c  pos i t i o n  becaus e the 
prog ram wi l l  c ompute  an i nver s e  to the forepo int  so the c ompas s  headings  to  
the r e f e rence  obj e c ts can  be  generated . 
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+---------------------------------------------------------------------------+ 
01  "ORIG INAL" DATA ENTRY ---- GETBOX HORIZONTAL S TATION 
02 ------------------------------
03 SURVEY POINT NUMBERlsTANDPOINT/sPN ( NNN ) ?  5 0  
0 4  STATION NAME--- PELLOW 1 9 76 
05 
06 
07 
08 
09 
1 0  
1 1  
1 2  
1 3  
1 4  

23 1 24 

VG NBR REFERENCE OBJECTS 
CODE POS -SPN-

V 5 7  FROM "LST" INITIAL 54 
Z 4 AZ IMUTH 5 7  
V 4 GROUND VIS I BLE 58 
V 4 GROUND VIS IBLE 59  
V 4 GROUND VIS IBLE 5 3  
V 64 GROUND VIS IBLE 56 
V 4 GROUND VIS IBLE 6 1  

PLEASE SELECT AN " INITIAL STATION" ( NNN) ? 54  
+---------------------------------------------------------------------------+ 

F igure ( 7 . 0 1 )  ---- GETBOX F i r s t  S c reen 

+---------------------------------------------------------------------------+ 

0 1 1 "ORIG INAL" DATA ENTRY ---- GETBOX HORIZONTAL S TATION 

05 
06 
07 
08 
09 
1 0  
1 1  

2 1  
22 
23 
24 

MARK 
TYPE -SPN-

GROUND VIS IBLE 
REFERENCE OBJECTS 

BY-QUADRANT 
( 270 - 360 )  

L53 58 
L57 5 9  

WINDFIELD HUN TANK 
WINDFIELD LOT 

SKI P . , .  THI S  QUADRANT (yiN ) ?  
SELECT A MAXIMUM OF TWO PER QUADRANT ( NNN) ? 58  
STOP SELECTION (yiN) ? 

5 . 60  KM 
5 . 90 KM 

N 

N 
+----------------------------------------------------------------------------+ 

F igure ( 7 . 02 )  GETBOX S e cond S c reen 

To avo i d  gett i ng too many reference  obj e c t s  in  the ( *30* )-code  
re cords , the us e r  i s  prompted to s e l e ct  only two ground v i s i b l e  f rom each  o f  
the four quadran ts . A l l obj e c t s  v i s  ib"l e i n  each quadrant are  f l a shed  to the 
s c reen a l ong with i t ' s  mark type , SPN ,  name , and how far away it i s . The four 
quadrants in az imuth f rom north are a s  fo l lows : 

BY-QUADRANT ( 000 - 090 )  ( 090  - 180)  ( 180 - 270 )  ( 27 0  - 360)  

The us e r  may skip  the quadrant a l l  together o r  s e l e ct  one  or no mo re  than two 
before the prog r am cont inues to the next quadran t .  A s amp l e  quadrant 
s e lect ion  i s  shown by F igure ( 7 . 02 ) . 

After  the quadrant s e l ect ion i s  compl eted , the prog ram wi l l  generate  
the fu l l  Re ference  Obj e c t  Records and  f l ash them to  the s c reen for  the  u ser . 
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A l so  a t  th i s  t ime , a l l  obj e c t s  coded a s  " z "  ( az imuth marks ) ,  and a l l  obj e c ts 
coded as "R" ( reference  marks ) wi l l  automat i ca l ly be in ser ted  i n to the l i s t  of  
obj e c ts s e l e c ted by quadrant .  The HSV Code  (H , S , V ,  or  N )  i s  not f l a shed  to  
the s creen but  inserted  on the records  to  be s aved on the  DES F i l e . The 
s c reen  w i l l  cont i nue to f i l l  unt i l  the l i s t  of obj ects  has been  exhau s ted . 
Then  the prog ram wi l l  s e arch for  a l l  measurements between the ref erence  marks . 
Whi le the s earch i s  be ing made the f o l lowing me s s age wi l l  appear on  the 
s c r e e n .  

SEARCHING DAT FILE FOR . . .  "RM-TO-RM" . . .  MEASUREMENTS 

0 1  
02 
03 
04 
05 
06 
07 
08 
09 
1 0  
1 1  
12  
13  
14  
1 5  
1 6  

+ ----------------------------------------------- -- - - - - - - - - - - - - --------------+ 

S PN MARK 
NBR CODE 

54 D08N 
57 D08N 
58 L5 3 
5 1  D08N 
52 D08N 
5 1  
5 2  -TO-

"ORIG INAL" DATA ENTRY ---- GETBOX HORIZONTAL STATION 

SURVEY POINT NUMBERlsTANDPOINT/sPN (NNN ) ?  50  
STATION NAME--- PELLOW 1976 

REFERENCE 
OBJECTS 

COMPASS ------DISTANCES------ D I RECTION 

R IDGE 1 9 76 
PELLOW 1 9 76 AZ MK 
WINDFIELD MUN TANK 
PELLOW 1 9 76 RM 1 
PELLOW 1 9 76 RM 2 
PELLOW 1 9 76 RM 1 
PELLOW 1 9 76 RM 2 

HEADING METERS FEET 

W 
W 
WNW 
NW 20 . 749 68 . 07 
NE 42 . 848 140 . 5 7 

1 5 1 . 5 5  

APPROX . DDDMMSS 

1 2 . 09 KM 00000000 
0 . 800 KM 003 1 2458 
5 . 600 K.!If 02004568 

0400757  
1 255047 

24 1 CHANGE--SCREEN INFORMATION (yIN ) ?  N 
+------------------------------- ---------------------------------------------+ 

F igure ( 7 . 03 )  ---- GETBOX Th i r d  S c reen 

A comp l e ted s amp le GETBOX s creen  is shown by Figure ( 7 . 03 ) . A S PEC IAL 
NOTE for the u ser , the GETBOX program wi l l  expe c t  to f ind for  each  r e f e rence 
obj e c t  coded the fo l l owing i n forma t ion . 

V I S IB ILITY REFERENCE OBJECT REQUIREMENTS o r  
CODE TYPES OPTIONS 

R REFERENCE MARKS Mus t f i nd a d i s tance entered  w i th 
AB SDST ABSEDM or  AB SLGH 

Z AZ IMUTH MARKS Mus t  f ind a d i s tance entered  w i th 
ABSDST AB SEDM or  ABSLGH 

Or have a g eograph i c  po s i t ion so an 
i nverse  d i s tance can be computed 
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v GROUND VIS IBLE Have a g eog raph i c  pos i tion  so an 
i nverse d i s tance can be computed  

An approx imate d i s tance entered  wi th 
ABSDS T  

O r  a measured  d i s tance entered  with 
ABSDST ABSEDM o r  ABSLGH 
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7 . 3  GETTXT 

The MTEN Command GETTXT ( GET the des c r i p t ive TeXT ) wi l l  a l l ow the u s e r  
t o  enter  narrat ive paragraph ( s )  of  a des cr ipt ion wh i le at  the s ame t ime the 
keyed r e cords  wi l l  be reformated into the Des cr ipt ive Text Re cord s  ( *40*)  as 
s e t  forth in the " Input Formats and Spe c i f i cat ions of the NGSDB " ,  Chapter  3 
Hor izonta l Des c r ipt ive (HZTL DESC ) Data . To enter  the program type GETTXT 
<cr> . Next the us e r  is prompted to s e l e c t  one of the four  types o f  
de s c r i pt ive text . 

HORIZONTAL DESCRIPTION (yIN) ? y Prog ram wi l l  u s e  a 
GPSIDOPPLER DESCRIPTION (yIN ) ? Hor izontal Fo rmat 

BENCH MARK DESCRIPTION (yIN) ? Prog ram wi l l  u s e  a 
GRAVITY DESCRIPTION (yIN ) ? Ver t i ca l  Format 

Once  the type of de s c r ipt ive text has been s e l e cted , the program w i l l  f la sh  to 
the s c reen the DES F i l e Name and dr ive previous ly used  by the program GETDES 
w,hen data was s tored at the i n i t i a l ization of  the des c r iption . Both o f  the s e  
i tems should  b e  the s ame a s  the in serted  f loppy d i s k ,  i f  n o t  EXI T  the prog ram ,  
i n s e r t  the proper f loppy d i sk ,  and r e s e t  the dr ive aga i n  before  enter ing the 
prog ram .  

F ILE = F ILEDESX DRIVE = B 

"DES FILE" CHANGE D I SK DRIVE (yIN ) ?  N 

An answer o f  "N" means "NO CHANGE" and the correct  DES  F i l e  i s  
ava i l ab l e  and i t  d o e s  not need  t o  b e  changed .  The prog ram then reads the 
de s c r i pt ion format c reated by GETDES to determine the type and  k ind  of 
des c r ipt ion i t  has . The type of des c r ipt ive text w i l l  f l ash to the upper 
r ight corner o f  the s creen and  the kind  of des c r iption  e i ther  a -- "ORIG INAL" 
o r  " RECOVERY" -- wi l l  f l ash to the upper l e f t  corner of  the s creen . S ee  
F i gures  ( 7 . 04 )  and  ( 7 . 05 )  whe re s tandpo ints  SPN=82 and  SPN=50 a r e  us e d  a s  
examp l e s . 

The bench mark or gravity des cr iption  requ i re s  add i t iona l formated  
records . I f  th i s  d e s c r ipt ion  type i s  be ing e ntered , the program wi l l  prompt 
the u s e r  to enter  the f o l lowing vert i ca l  data codes : 

", 26'" Sett i ng C las s i f i cation  and Code 
;'27 '" Monumentat ion Code I Qua l i ty Code and Po i nt Or i g in 
"'28'" Stamp i ng Record  

Thes e  three  i tems are mandatory upon entry i n to the prog r am GETTXT for  
any bench mark or  g r av i ty d e s c r iption . An  example  s c reen for  Standpo int  
SPN=82 i s  shown by F igure ( 7 . 04 ) . 
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+---------------------------------------------------------------------------+ 
0 1  
0 2  
0 3  
04 
05 
06 
07  
08  
09 
1 0  
1 1  
1 2  
1 3  
1 4  

" RECOVERY" DATA ENTRY ---- GETTXT BENCH MARK DESCRIPTION 

SURVEY POINT NUMBER/STANDPOINT/SPN ( NNN ) ?  8 2  
STATION NAME--- BOLT 

'�26 "cCODE (NN) ? 
SETTING CLAS S I FICATION ( 32A) 

'�2 7"cMONUMENTATION CODE ( L ) ? 
D I SK TYPE ( NN ) ?  
ORIG IN  ( 26A) ? 

"'28," STAMPING ( 50A ) ? BOLT 1 980 

44 
CONCRETE SEAWALL S LAB 

D 
03  
NOS 

23 1 24 CHANGE--SCREEN INFORMATION (Y/N) ? N 
+---------------------------------------------------------------------------+ 

F igure ( 7 . 04)  ---- GETTXT S c reen , Bench Mark ( *26*/*27*/*28*)  Codes  

Fo l lowing the ver t i ca l  f o rmat s creen entr i es , i f  any , the  prog ram wi l l  
prompt the u ser  to s tep through a l l  pos s ible  paragraphs that c an  be entered  on  
a Hor izonta l /GPS or a bench mark/grav i ty type d e s cr ipt ion and  then to s e l e c t  
one . The fol lowing tab l e s  l i s t  wh i ch paragraphs  are pos s ible  for  each  type o f  
d e s cr ip t ion . The l e tter  "M" u s e d  i n  the tab l e s  be low shows whi ch paragraphs 
are  cons idered  to be mandatory f o r  each type of descr ipt ion . Whe reas , the dash  
character  " _ "  i s  us ed  to show wh i ch paragraphs are optiona l . 

Hor izonta l Format 
+-----------------------------------------------------------------------+ 

HORIZONTAL I LANDMARK I GPS/DOPPLER 
PARAGRAPH TYPE --------------+--------------+--------------

D R I D R D R 
--------------------------+-------+------+-------+------+-------+------
RECOVERY NOTE M M 
GENERAL LOCATION M M M 
TO REACH MARK M M M 
STATION/BENCH MARK M M M M 
REFERENCE OBJECTS ( RMs ) 
-MAIN- AZ IMUTH MARK 
SECOND AZIMUTH ( I f  one ) 
THIRD AZ IMUTH ( I f one ) 
ADDITIONAL TEXT (HZTL) M M M M M M 

+-----------------------------------------------------------------------+ 
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Vert i ca l  Format 
+--------------------------------------------------------+ 

BENCH MARK GRAVITY 
PARAGRAPH TYPE --------------+------------- -

D R D R 
--------------------------+------- +------ +------- +------

RECOVERY NOTE M M 
GENERAL LOCATION M M 
TO REACH MARK M M 
STATION/BENCH MARK M M M M 
BM ADDITIONAL TEXT ( VERT) M M M M 

+-------------------------------------------------------- + 

After the mandatory parag raphs are  entered , the u s e r  may cont inue to 
the next or  any other of  the fo l lowing parag raphs by typ i ng a s i ng l e  carr i ag e  
return <cr> to s tep through each parag r aph that i s  not wante d . 

+----- ------------------------------------- --------------�------------- - - - - -+ 

0 1 1 "ORIG INAL" DATA ENTRY ---- GETTXT HORIZONTAL STATION 

05 
06 ENTER PARAGRAPH TEXT FOR RECOVERY NOTE 

or one o f  the f o l lowing 

GENERAL LOCATION 
TO REACH MARK 
STATION/BENCH MARK 
REFERENCE OBJECTS (RM)  
-MAIN- AZ IMUTH MARK 
SECOND AZ IMUTH MARK 
THI RD AZ IMUTH MARK 
ADDIT IONAL TEXT 
BM ADDITIONAL TEXT 

( Y/N) ? N 

24 1 CHANGE--SCREEN INFORMATION ( Y/N ) ?  N 
+----------- - - - - ------------------------------------------ - ---- -------- - - - - - +  

F igure ( 7 . 05 )  - --- GETTXT Paragraph S e l e c t ion S c r e en  

The term i nat ion  marke r f o r  the e nd-of-paragraph i s  a s i ng le  characte r , 
the d o l l a r  s ign  " $ " . Th i s  termination  character  i s  p l aced  at  the end of  e a ch 
parag raph by the prog ram and cannot be keyed by the u ser . The on ly execpt ion  
to  thi s  t erminat ion  marker i s  a t  the very end  of  e a ch  de s c r ipt ion , where  two 
do l l ar  s i gns " $ $ "  are i n s e r ted after  the "ADDITIONAL TEXT" and the "BM 
ADDI TIONAL TEXT" paragraph to f l ag the end-o f-text . The term i na t ion markers  
are  not  f lashed to the s creen . They a r e  only  used  by the prog r am to f l ag that 
an end-of-parag raph or  end-o f-text has been reached . 

"RECOVERY NOTE" , i s  the f i rs t parag raph i n  any recovery d e s c r ipt ion . 
Th i s  parag raph can be keyed on ly for thos e  d e s c r ipt ions  wh i ch are  l abe led  a s  
"RECOVERY" . The prompt i s  a s  f o l lowing s : 

THE STATION (Was /Not )  RECOVERED AT THI S  DATE . 
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The user  mus t  cho o s e  e i ther  "w" or "N" (Was/Not )  re covered to de s c r ibe 
whethe r o r  not the s tat ion  mark was found . Th i s  one l i ne of recovery text is 
a l l  that can be s tated a bout a bench mark recove ry . B e cause  when  the f i nal  
l i s t i ng for  th i s  d e s c r ipt ion  is p r i nted by the program BBKDES , o n ly that one  
l ine i s  us e d .  However ,  i f  the des c r iption i s  both a "RECOVERY" and a 
hor izontal  format ,  then add i t ional  l i nes  of recovery des c r iptive text are 
a l lowed to de s c r ibe the recove ry of other marks found a t  the s ta t ion  s i te . 
But remember th i s  add i t ional r e cove ry text wi l l  be pri nted o n ly for  a 
hor izontal  format and not  for  the vert i ca l  format des cr iptions . 

" GENERAL LOCATION " ,  the s e cond paragraph of  a " RECOVERY" d e s c r ipt ion  
or  the f i r s t  parag raph f o r  an  "ORIGINAL" des c r ipt ion i s  wr i tten out i n  two 
s ect ion s . The f i r s t  s e c t ion contains  the approximate ( a i r l in e )  reference  
d i s tances  and  d i re c t ions to the s tat ion location . The s e cond s e c t i o n  conta ins  
the property ownership .  Once th i s  parag raph has  been s e lected  the  us e r  i s  
as ked whe ther o r  not  the program prompts are to  be  used  by  the  f o l l owing : 

SKIP THE PROMPTS ( Y/N) ? N 

I f  the prompts are omi tted  with a "Y" YES respons e ,  the u s e r  i s  i n  a f ree  form 
text entry .  That i s , the program ' s  defau l t  prompts for d e s c r ipt ive text w i l l  
not b e  f lashed to the s c reen no r wi l l  they b e  pre-loaded into the record  
f i e l d s  f o r  the u s e r .  In  th is mode  of text entry ,  the us e r  mus t  make sure the 
data keyed are corre c t  and conform to the formats s et forth in the " I nput 
Formats and Spe c i f i cat ions  of the NGSDB " .  Howeve r ,  wi th a "N" NO r e sponse  the 
program wi l l  f lash  to the s creen the "Opt ional Par t i a l ly Coded Text" head ings  
that appear  i n  the  NOAA " S tation D e s c r ipt ion" booklet Form 75-82 . At  the s ame 
t ime i t  wi l l  pre- load the record f ie lds  for the user  so on ly a m i n imum number  
of key s troke s are  requ i r e d  for  each  l ine of  d e s c r ipt ive text . 

One of  the fo l l owing prompts wi l l  appear  for the "GENERAL LOCATION"  
paragraph : 

THE STATION I S  LOCATED ABOUT (Meter s/Km/Cm) o r  

THE STATION ,  ( For  Landmarks on ly) 

The us e r  at  thi s  po int mus t s e l e c t  wh ich type of  un its  are to be us e d  to enter  
the f o l l owing approximate  reference  d i s tances , thC'_ "  i s , e i ther a "M" Meter s , 
"K" K i l ometers , o r  " c "  Centime ters . To be cons i s tent w i th the Nat i ona l 
Geode t i c  Survey des c r ip t i on wr i t i ng po l i cy ,  a t  least  thre e  d i s tance  entr i e s  
should b e  made . I n  th i s  way a t r i angle  o f  pos i t ion , us ing the thre e  reference  
d i s tances  as  arc s , can  be  cons tructed at  a l ater t ime on a map for the 
location  being d e s c r i be d .  The program wi l l  prompt one-by-one  for e ach 
approximate  r e f erence  d i s tance ; and  then  at the end of a completed  cyc l e ,  i t  
wi l l  prompt the u s e r  whe ther o r  not t o  s top . The order-of-entry f o r  a l l  
approximate re ference  d i s t ances i s  a s  fo l lows : 

F i r s t  A Metr i c  D i s tance  and then the Eng l i sh e qu iva lent  
Se cond - The Compass  D i r e c t ion for  the Measurement , and 
Thi rd Then  D e s c r i be f rom where  i s  it measured 

The prog r am wi l l  f l ash to the s c reen  the fo l low i ng prompt : 

THE STATION I S  LOCATED ABOUT ? (Meters /Km/em) 
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The user  responds w i th a "K" for  ki lometers  and a carriage  return <cr> . The 
program wi l l  in r eturn  prompt the user  to  enter  the f i r s t  metr i c  approx imate 
refe rence d i s tance by : 

THE STATION I S  LOCATED ABOUT -----

The at th i s  po int , the user  mus t key the Me tr i c  d i s tance a s  1 2  < c r> , to whi ch 
the programs re sponds with the f o l l owing : 

THE STATION I S  LOCATED ABOUT 1 2  KM (-----

The user  mus t  now supply the Eng l i sh equival ent d i s tance i n  mi l e s  a s  7 . 5  < c r> . 
Thus comp let i ng the f i r s t  of  a three-part entry that mus t be made  for e a ch 
approximate reference  d i s tance . The l i ne of d e s c r ipt ive text now appea r s  as  
f o l lows : 

THE STATION I S  LOCATED ABOUT 1 2  KM ( 7 . 5  M I ) -

Next , the program prompts for the d i re c t ion "OF" the measureme n t . Tha t  i s  
0 . 5  MI ) "WEST" OF s ome town or  c i ty .  On  the s c reen , the prompt appears  a s : 

? (North/ South/Eas t/We s t )  

To th i s  prompt , the user  mus t  f i rs t s e lect  o n e  of  the f our l i s ted  compass  
d i r e c t ions . The program wi l l  then continue to prompt the  us e r  to  enter  any 
one of the pos s i b le  16 inter-card inal  po ints '  of the compas s .  

N <cr> W < c r> 

The l a s t  prompt of  the three-part  entry i s  to e s tabl i sh  the l o cat ion  "OF" the 
o r i g i n  of the approx imate re ference  d i s tance measurement . 

THE STATION I S  LOCATED ABOUT 1 2  KM ( 7 . 5  M I ) NORTHWEST OF 

Here , the u ser  shou l d  s e l e c t  a local  town , c i ty ,  or  prominent obj ect  to be 
keyed .  Th i s  conc ludes the three-par t  entry for an approximate  reference  
d i s tance . The prog r am wi l l  prompt the user  to answer  the fo l low i ng que s t ion : 

STOP ( Y/N ) ?  

A " N "  NO response  w i l l  cau se  the prog r am to recyc le  and reprompt the us e r  for  
a s e cond , th i r d , o r  as  many approximate reference  d i s tances  a s  are  needed 
unt i l  a "y" YES r e sponse i s  made . Once a "y" YES r e sponse  i s  made , the 
program continues to the s e cond s e c t ion of the " GENERAL LOCATION "  paragraph , 
tha t i s , the owner sh ip of  the prope r ty .  The program prompts  the u s e r  by 
f l a sh ing th i s  to the s c reen : 

OWNERSHIP-- ? 

The de s c r ip t ive text for  the ownership prompt i s  f ree  f o rm and any 
name and add re s s  c an be e ntered . The l i s t i ng below shows the comp l e te 
paragraph wi th both s e ct ions of the "GENERAL LOCATION" . L ines o f  overf l owed 
text wh i l e  typing a r e  ind i cated  by <++> . 
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THE STATION IS LOCATED ABOUT 12 KM ( 7 . 5  MI ) NORTHWEST OF THE <++> 
VI LLAGE OF GREENWICH ,  <cr> 
3 KM ( 1 . 9 MI ) NORTH OF THE TOWN OF  WALLNUT RIDGE , <cr> 
0 . 6  KM ( 0 . 4  MI ) WEST OF COUNTY ROAD 20 1 , AND ON THE SUMMIT  OF A <++> 
GRASSY KNOB IN THE SE 1 / 4  QUARTER OF SECTION 2 ,  T-6-N AND R-24-W . <cr> 
OWNERSHIP--STATE HIGHWAY 459 RIGHT-OF-WAY . <cr> 
S 

"TO REACH MARK" , th i s  paragraph i s  a narrat ive descr ipt ion  o f  how to 
get  f rom a prominent p lace  or "Po i nt of Beg i n n i ng"  to the s ta t ion s i te . The 
parag raph is d ivided i n to two s e ct ions . The f i r st  s e ction  de s c r ibes  the 
"Po i nt of Beg i nn i ng " , that i s , exa c t ly p la c e  to s ta r t .  Wh i le the s econd 
s e c t ion  conta i ns as  many routes l i s ted one a fter  the o ther unt i l  the s tation  
s i te i s  reached and  the  s tation mark located . Once th i s  paragraph has been  
s e l e cted  the u ser  i s  asked  whether or not the program prompts are  to  be used : 

SKIP THE PROMPTS ( yiN) ? N 

I f  the prompts are  omi tted  with a "Y" YES respons e ,  the user i s  i n  a f ree  form 
text entry .  I n  thi s  mode of text en try, the user mus t make sure  the data 
keyed are correct and conform to the formats s e tforth in  the " I nput Formats 
and Spe c i f i cat ions  of the NGSDB " .  Howeve r ,  w i th a "N" NO response  the prog ram 
wi l l  f lash  to the s creen  the "Opt ional Part ia l ly Coded Text" head i ngs . 

The f o l l owing prompt w i l l  appear for the "TO REACH MARK" parag raph and 
the "Po int  of Beg inn ing"  can be de s cr i bed  to completed the f i r s t  s e c t ion : 

TO REACH THE STATION FROM ------------------------------------------

To be cons i s tent  w i th the Nat iona l Geodet i c  Survey des c r iption  wr i t i ng 
po l i cy the "Po int  of  Beg inning"  shou l d  be a prominent location that 1 S  we l l  
known . A prom inent loc a t i on would  be , e . g . , one  0 . .  the f o l lowi ng : 

A LOCAL POST OFFICE , 
A COUNTY COURTHOUSE , 
A MAJOR HIGHWAY INTERSERTION LOCATED IN  or  NEAR A CITY .  

Th i s  p lace , the "Po i nt o f  Beg inn ing " ,  w i l l  be f u l l" de s c r ibed before  any entry 
i s  made as to how to g et  to the s tation s i te .  As a SPEC IAL NOTE for  the us er , 
do not key a carr iage re turn <cr>  unt i l  the the "Po int  of Beg i nn i ng " s tatement  
has  been  f i n i shed . I f  mo re l i ne s  of text are  n e eded to des c r i be i t ,  they w i l l  
be a l lowed on ly by typ i ng to the end o f  the text l i ne . Once  the end  o f  the 
text l i ne has been pas s e d , the prog ram wi l l  r e cord the cur rent  l ine  of text 
and r eprompt for  anothe r new l i ne  of text . Af t e r  the "Point of Beg i n n i ng "  has 
been complet ly des c r ibed , type a comma " , "  and  then  touch c ar r i age  return 
<cr> . Th i s  wi l l  comp l e te the f i r s t  s e c t ion of  the "TO REACH MARK" paragraph . 

TO REACH THE STAT ION FROM THE INTERSECTION OF U . S .  HIGHWAY 435 AND <++> 
INTERSTATE HIGHWAY 70 LOCATED NORTH OF THE VILLAGE OF GREENWICH , <cr>  

The s e cond s e c t ion  of the  parag raph i s  made up  of  a s e t  of " To Reach 
Ins truct ions " ,  where  each  i ns truct ion has f ive parts to i t .  A l l f ive parts  of 
an i n s truction  i s  cons tructed by complet ing e a ch one o f  the i tems l i s te d : 
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Fi r s t  An ins truct ive course  of  . . .  ACTION . . . •  

Second  - A card i na l  . . .  DIRECTION . . .  t o  fol low .  
Th i rd A measured . . .  D I STANCE . . .  to indi cate the length o f  t rave l ,  
Four th - A des c r ip t ion of the ROUTE . . .  used  o r  path trave l e d  on . and 
F i f th A de s cr ipt ion  of the . . .  TERMINUS . . .  po i nt  for  th i s  i n s truc t ion . 

ACTION . .  GO 
D IRECTION . .  EAST FOR 
D I S TANCE . .  1 KM ( 0 . 6  MI ) ON 
ROUTE . .  HIGH STREET 
TERMINUS . .  TO A CROSSROAD . <cr>  

The above example  s hows the order-of-entry for  one  s e t  o f  " To Reach 
Ins t ructions " .  The u ser  w i l l  be prompted for  each o f  the f ive d i f f erent  parts  
one  at  a t ime . 

The ACTION part o f  the "To Reach Ins truc t ion" w i l l  appear on the 
s c reen  as f o l lows : 

( S top/Go/Turn/Cont i nue/Fo l low/Us ing ) 

The user  mus t  s e l e c t  and key one o f  the opt ions --S f  G .  T .  C .  F ,  o r  U-- and  
the n  type a car r i age  return < c r> . The l i s t  be low w i l l  exp l a i n  wh i ch opt ion  
shou l d  be  s e l e c ted  and what type of  re spons e wi l l  be expe cted  f rom the u s e r . 

S - S top . .  and exit  the cyc l e  o f  "To Reach Ins truc t i ons " 
G - GO . .  
T - TURN ( Lef t/Right ) AND GO . .  
C - CONTINUE STRAIGHT AHEAD AND GO 
F - FOLLOW THE ( Lef t/Midd le/Right )  FORK AND GO " 
U - USING THE - ( FIRST/SECOND/THIRD etc . )  FROM THE LEFT- FORK AND GO . .  

The D IRECTION part o f  the "To Reach Ins t ruct ion"  w i l l  appear on  the 
s c r e en  as f o l lows : 

? (North/ South/Eas t/We s t )  

To t h i s  prompt . the u s e r  mus t  f i r s t  s e l e c t  one o f  the four card i na l  po int s  o f  
the compas s  l i s ted . The prog ram wi l l  then prompt the us e r  to dec ide  whe the r  
or  not  to cont inue enter i ng o ne of  the o ther pos s ib l e  16  i nt e r-card i na l  po i n t s  
of  t h e  compas s  or  j u s t  s k i p  to the next prompt by keying a < c r> . 

The DISTANCE part o f  the "To Reach Ins tru c t ion" w i l l  appear on the 
s c reen  as f o l lows : 

(Meters /I<m/Cm) K <cr>  for K i lometers  

The user  mus t  now s upply both the Me t r i c  d i s tance and  the Eng l i s h  equave 1 e n t . 
The s e  two e n t r i e s  a r e  keyed a s  characters  of  text . therefore  the prog ram make s 
no a ttempt to che ck the a r i thme t i c  correctness  o f  the two d i s tance s . 

1 < c r> and the program pr ints  1 KM (----

0 . 6  <cr> and the prog r am p r i nts 1 KM ( 0 . 6  MI ) ON 
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The ROUTE and TERMINUS part of the "To Reach Ins truction"  w i l l  appear 
on the s c reen as f ree form text as fol lows : 

GO EAST 1 KM ( 0 . 6 M I )  ON ----------------------------------------------

The user  mus t  at th i s  po int , g ive a de s cr iption of the ROUTE on wh i ch the 
travel was made  and then des c r i be the end or TERMINUS po int  of thi s  "To Reach 
Ins truc t ion . "  Th i s  conc ludes a s ing le  ( f ive-part entry) i n s t ruct i on . The 
program wi l l  reprompt the user to aga i n  s e le c t  an "ACTION" . To STOP the cyc le  
jus t type a S <cr> . 

The fol lowing shows both s e c t i ons of  a completed  "TO REACH MARK" 
paragraph . The l ines o f  text that over f lowed whi le typ i ng are  i nd i cated by 
<++> . Those  l i nes  o f  text wh i ch mad e  a comp le te s tatement  were  e nded  by 
typ ing a per iod " . " or a comma " , "  and then a carra ige  r e turn <cr> . 

TO REACH THE STATION FROM THE INTERSECTION OF U . S .  HIGHWAY 435 AND <++> 
INTERSTATE HIGHWAY 70 LOCATED NORTH OF THE VILLAGE OF GREENWICH , <cr> 
GO NORTH FOR 8 KM (5 MI ) ON U . S .  HIGHWAY 439 TO U . S .  HIGHWAY 459 , <cr> 
TURN LEFT AND GO WEST FOR 7 . 9  KM ( 4 . 9  MI ) ON U . S .  H IGHWAY 459 TO A <++> 
PAVED CROS SROAD ( COUNTY ROAD 20 1 )  USED AS A POINT OF REFERENCE , <cr> 
CONTINUE STRAIGHT AHEAD AND GO WEST FOR 0 . 6  KM ( 0 . 4 MI ) ON U . S .  <++> 
H IGHWAY 459 TO THE STATION ON THE NORTH SIDE OF THE HIGHWAY ON TOP <++> 
OF A GRASSY KNOB . <cr> 
$ 

"STATION/BENCH MARK" , th i s  parag raph i s  a deta i l e d  d e s c r ipt ion  o f  the 
type of monument  or marker e s tabl i shed at the locat ion s i te and d e s c r ibes 
where to f i nd i t .  The paragraph i s  d ivi ded i n to two o r  three  s e c t ions . The 
f i r s t  s e ct ion d e s c r i be s , the type o f  marker use d ,  the exact  name o r  
des igna t i on s tamped on  the i t ,  a des c r iption as  t o  the monument ' s  s ize and 
shape , and how the marker  was s e t .  The s econd s ec tion contains  a l i s t  of any 
local  r e ference measurements ( a t  leas t two ) wh i ch weF ! made to he lp  recover 
the s ta t ion monument and i t ' s  marker at a later  date . The thi rd s e ct ion  
des cr ibe s  the underground monument and  i ts marker i f  one  was set .  Once  th i s  
paragraph has been  s e l e c ted the  u ser  i s  asked whether o r  not  the  program 
prompts are  to be used  by : 

SKIP THE PROMPTS ( Y/N ) ? N 

If  the prompts are  omi tted  with a "Y" YES response , the u ser  i s  in  a f re e  form 
text e n t ry .  I n  th i s  mode of text entry ,  the user  mus t  make sure the data 
keyed are co rrect  and conform to the formats s e tforth in the " Input Formats 
and Spe c i f i cations  of the NGSDB " .  However ,  w i th a "N" NO response  the program 
wi l l  f l a sh  to the s c reen the "Opt ional Parti a l ly Coded Text" head i ng s . 

One of the f o l l ow ing prompts wi l l  appear for the "STATION/BENCH MARK" 
paragraph depend i ng of the "Mark Code"  coded by the Sl'RNAM CODUlland . I f  the 
"Mark Code"  was coded anyth i ng o ther than a "D" ( any Survey D i s k )  o r  "L" 
( Landmark )  the u s e r  wi l l  be i n  f ree  form entry.  The "L" code wi l l  f l ash  the 
two-d ig i t  landmark code to the s creen to help the user  d e scr i be i t .  

THE STATION I S  A STANDARD NGS D I SK . . . . •  CHANGE ( Y/N ) ?  N <cr> 

THE LANDMARK I S  - - - - - - - ------------------------.-- - - - - - - - - - - - - - - -- - - - -
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THE STATION I S  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Next , i f  the s tation i s  no t a "L" ( Landmark Code ) , the program w i l l  prompt the 
user the f o l lowing : 

MARK I S  ---UNSTAMPED--- (Y/N ) ? N < cr> 

To whi ch the program wi l l  r e spond w i th 

STAMPED--- ? 

the u s e r  then keys the s tamp i ng as i t  appears on  the marke r ,  tha t  i s , e . g . : 

BOLT 1 980 <cr>  

the program w i l l  then  f in i s h  the s t amp i ng prompt as shown be low and  go  to the 
next i tem . 

STAMPED---BOLT 1980--- , 

After the s tamp ing prompt , the prog ram wi l l  f lash to the s creen the " S e t t i ng 
Code"  for the marke r ,  i f  i t  has been coded a s  one of the fol low i ng , 

D08 - SET INTO THE TOP OF A ROUND CONCRETE MONUMENT 
D09 - SET I NTO THE TOP OF A SQUARE CONCRETE MONUMENT 
D04 - SET I NTO THE TOP OF AN IRREGULAR MAS S OF CONCRETE 
D55 - SET INTO A DRILL HOLE IN ROCK OUTCROP . 
D65 - SET INTO A DRILL HOLE IN A ROCK LEDGE . 
D75 - SET INTO A DRILL HOLE IN A BOULDER . 
D05 - SET INTO A DRI LL HOLE n: BEDROCK .  
DBO  - SET INTO PARTIALLY EXPOSED BOULDER xxx LARGEST D IMENSION . 

At th i s  po i n t ,  i f  e i ther "D08" o r  "D09" we re coded w i th the STRNAM Command , 
the prog ram w i l l  prompt the u s e r  to comp lete the f o l lowing  s tatement : 

(Meters /Km/Cm) 

only a " c "  c an be u s e d . The l i ne of text now appears a s : 

-----FIRST ENTER CM 

Thi s  w i  1 1  a l low the u s e r  to enter the width o r  d i ame ter  o f  the monument . be 
sure the entry is made in  c e n t ime ters  on l y .  Type a d imens ion s ay ,  e . g .  3 0  
<cr> , the program w i l l  respond a s  f o l lows for  a "ROUND" ( DOB ) monument : 

30 CM IN DIAMETER -

or f o r  a "SQUARE" ( D09 ) monument by : 

30 CM ON SIDE -

The "-"  dash  at the end o f  each s tatement  above i s  f o r  the n e xt and l as t  
prompt f o r  the f ir s t  s e c tion  o f  the paragraph . The fu l l  prompt d i s p l ayed w i l l  
be : 
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- ( Flush/Pro j e c t i ng/Rece s sed)  

The us e r  mus t  now d e s c r ibe  the re lat ionship of  the monument  with r espect to  
the sur rond i ng ground around i t .  One  of  the  three opt ions  appea r i ng be low 
must  be s e lected  and f o l lowed by a car r i age  return <cr> . 

F FLUSH WITH GROUND . LOCATED 
P PROJECTING xxxxx CM ABOVE GROUND . LOCATED 
R RECESSED �xxxx CM BELOW GROUND . LOCATED 

The wor d  "LOCATED" i s  added by the prog ram to pref ix  the beg inn i ng of the 
s e cond s e ct ion of the paragraph . Th i s  w i l l  compl ete the f ir s t  s e c t ion  of  the 
"STATION/BENCH MARK" paragraph . 

THE STATION I S  A STANDARD NGS D I SK 
STAMPED---BOLT 1980--- , 
SET INTO THE TOP OF A ROUND CONCRETE MONUMENT 
30 CM IN DIAMETER FLUSH WITH GROUND . LOCATED 

The s e cond s e c t i o n  of the parag raph conta i ns a l l  the "Loca l Re ference  
Measurements " l i s ted one a fter  anothe r .  Each "Local  Ref e rence  Measurement"  i s  
a three-part i n s truct ion . Eve ry ins truct ion i s  cons tructed  by comp le t ing the 
fo l low ing bas i c  l i s t  of  i t ems : 

F i r s t  A measured . .  , D ISTANCE . . .  f rom a loca l obj e c t  to the mark , 
S econd - A card inal  . . .  D IRECTION . .  , to fo l low f rom the loca l  obj e c t , and 
Th ird  A des cr ipt ion of local  . . .  OBJECT • . .  f rom whi ch it was measure d .  

DISTANCE . .  3 7 . 5  METERS ( 1 23 FT)  
DIRECTION . .  EAST FROM 
OBJECT .  . A POWER POLE , <cr>  

The  above examp l e  shows the order-of-entry for  one  s e t  o f  "Lo c a l  
Referenc e  Measurement"  i ns truc t ions . The user  wi l l  be prompted f o r  each o f  
the three  d i f f e rent parts one at  a t ime . 

The DISTANCE part of the "Loca l Reference  Measurement"  wi l l  appear on 
the s creen  as f o l lows : 

(Me ters /Krn/Cm) M <cr>  for Meter s  

The us e r  mus t  now supp ly both the Met r i c  d i s tance  and the Eng l i sh  e quave l ent . 
These  two entr i e s  are  keyed as characters  of text , therefore  the program make s 
no attempt to check the a r i thmet i c  correctne s s  o f  the two d i s tance s . 

4 . 6  <cr> the prog ram pr i nts  4 . 6  METERS ( ----

1 5  <cr> and  the program pr i nts 4 . 6  METERS ( 1 5 FT ) -

The D IRECTION part  of  the "Lo c a l  Reference  Measurement" w i l l  then 
appear on the s c reen as  f o l lows : 

? (North/South/Eas t/We s t )  
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To th i s  prompt ,  the user mus t  f i r s t  s e l ect  one of  the four card i na l  po ints  of 
the compas s l i s ted . The program wi l l  then prompt the user to d e c ide  whether  
or  not to  cont inue enter ing one o f  the  pos s ib l e  1 6  i nter-car d i na l  po ints  of  
the compas s  or  just  s k ip to  the next prompt by key i ng another <cr> . 

N <cr> <cr> 

The OBJECT part of  the "Loca l  Reference Measurement"  w i l l  appear on 
the s creen as f o l l ows : 

4 . 6  METERS ( 15 FT) NORTH FROM - (A/aN/The )  

The user  mus t at this  po int  s e le c t  an art i c l e , then g ive an accurate 
des cr iption of the OBJECT ( f rom wh i ch )  the "Loca l  Reference Measurement" was 
made to the s ta tion  mark .  Thi s  conc ludes  one s ing l e  three-par t  en try .  The 
program wi l l  prompt the us er  to cont inue or  

STOP ( Y/N) ? 

To s top the cyc le and get  out of th i s  s e t  of prompts , type a "y"  YES <cr> . 

The program w i l l  now prompt the user  for  the th i r d  and l a s t  s e c t ion  o f  
th i s  paragraph , that i s , to de s cr ibe  the underg round mark i f  o n e  exi s ts by the 
f o l l owing : 

UNDERGROUND MARK (Y/N ) ? <cr> 

The fol low ing l ines  show two s e c tions  of  a completed  " STATION/BENCH 
MARK" parag raph . The l i nes  of  text that ove rf lowed wh i le typ i ng the s e cond  
s e c t ion  are i nd i cated  by <++> . Tho s e  l ines of  text wh i ch make a comp l e te 
s ta t ement we re ended  by typ i ng a " , "  comma or  a " "  period , and then a 
carraige  re turn <cr> . 

THE STATION I S  A STANDARD NGS D I SK 
STAMPED---BOLT 1980--- ,  
SET INTO THE TOP OF A ROUND CONCRETE MONUMENT 
30 CM IN DIMETER FLUSH WITH GROUND . LOCATED 
37 . 5  METERS ( 1 23 FT ) EAST FROM A POWER POLE , <cr> 
27 . 1  METERS ( 89 FT) SOUTHWEST FROM THE SOUTHWEST CORNER LEG OF A <++> 
STEEL WINDMILL , <cr>  
15 . 2  METERS ( 5 0  fT) NORTH FROM THE CENTER Of U . S .  HIGHWAY 459 , AND <cr>  
4 . 6  METERS ( 1 5 FT) NORTH FROM A RIGHT-Of-WAY FENCE L INE . <cr>  
S 

"REFERENCE OBJECTS ( RMs ) "  paragraph ( s ) ,  the s e  paragraphs are  deta i led  
de s c r iptions  of the type of monuments and marke rs  e s tab l i shed a t  the  reference  
mark locat ion  s i t e s  and d e s c r i be s  whe re  to  f ind them . Each  parag raph i s  
d iv i d ed i n to three s e c t ions . The f i r s t  s e ct ion des c r ibe s  the type o f  marker 
us e d , the exact name or  des ignation  s tamped on the i t ,  a de s c r i p t ion  as to the 
monument ' s  s ize and shape , and how the marker was s e t .  The s e cond  s e c t i o n  
conta ins  a l i s t  o f  any l o c a l  reference  measurements  ( a t  leas t two ) made t o  
he lp  re cove r the r e f e rence monument a n d  i t ' s  marke r at a l a te r  date . The 
th i rd s e c t ion  de s c r ibes  the re l at ionship  of the r e f e rence  ma rk in e l evat i on  
t o  the  s ta t i on mark . 
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+---------------------------------------------------------------------------+ 
0 1 1 

05 
06 
07 
08 
09 
1 0  
1 1  
1 2  
1 3  

24 1 

"ORIG INAL" DATA ENTRY ---- GETTXT HORIZONTAL STATION 

ENTER PARAGRAPH TEXT FOR REFERENCE OBJECT (RM)  ( yiN ) ? Y 

-SPN- FOR . . .  THE MARKS 

84 
83 

BOLT RM 2 
BOLT RM 1 

CHANGE--SCREEN INFORMATION (yiN ) ?  y 

ENTER A RM (yiN ) ?  Y 
CHANGE S PN (yiN ) ?  N 

+---------------------------------------------------------------------------+ 
F igure ( 7 . 06 )  ---- GETTXT Parag raph Re f erence  Obj e c t  (RMs ) S c r ee n  

The program wi l l  accept up t o  but not more than s even ' ( 7 )  Refe rence 
Obj e cts  per s tat ion . To see  the DES F i l e  r ecord for  th i s  data e n try ,  see 
Section  3 . 2 . 5  Format "RECORD RO" . Thi s  record i n  the DES F i l e  keeps track of  
wh i ch S PN ' s  were s e l e c ted  for  the  refe rence marks and  s o r ts them in  numer i c a l  
order a s  t o  SPN . Tha t i s  say e . g . , SPN=84 ( r e ference  mark BOLT RM 2 )  was 
entered f i r s t  then SPN=83 ( re fe rence  mark BOLT RM 1 )  was entered , the program 
wou ld  then reorder i t ' s  l i s t  so  that SPN=83 was f i rst  and then  SPN=84 s e cond . 
Th is  way , when  the des c r i ption i s  pr inted  with the BBKDES  Command , r e f e rence 
marks w i l l  be  in order of  SPN .  

A s  a SPEC IAL NOTE f o r  the use r ,  i n  order t o  have re ference  marks 
l i s te d  i n  numer i ca l  order  on the pr inted s tation  de s cr ipt ion , be sure  to s tore 
the reference  marks i n  numer i c a l  order w i th the STRNAM Command . 

S PN -- NAME OF MARK (En tered wi th STRNAM) 

82  BOLT 
83 BOLT RM 1 
84 BOLT RM 2 
85 BOLT AZ MK 

Once  th is  paragraph has been s e l e cted the user 1 S  asked whe ther or  not 
the program prompts are  to be u sed : 

SKIP THE PROMPTS (yiN) ? N 

I f  the prompts are omi tted  wi th a "y" YES respons e ,  the u ser  i s  i n  a f ree  form 
text e n try. In th i s  mode of  text entry ,  the user  mus t  make sure the data 
keyed are  correct and conform to  the formats s etforth in the " I nput Formats 
and Spe c i f i ca tions o f  the NGSDB " . Howeve r ,  w i th a "N" NO respons e the program 
wi l l  f l a sh  to the s c reen  the "Opt ional Partia l ly Coded Text" head ing s . 

On the s c reen , s e e  Figure ( 7 . 06 ) , the u ser  i s  f i r s t  prompted  to enter 
the S PN for  the r e f e rence  mark to be de s c r ibed . Once s e l e c ted the pro g r am wi l l  
f l ash the S PN name t o  the s creen  and ask  the u ser  i f  i t  i s  correct  be fore  i t  
wi l l  cont inue : 
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83  --- BOLT RM 1 CHANGE ( Y/N ) ?  N 

The in it i a l  reference  obj e c t  prompt i s  used  to d e s c r ibe the type o f  referen c e  
monument a n d  i t ' s  number  by the fo l lowing : 

REFERENCE - (Mark/Po int/Obj e c t )  

whe r e  the us e r  mus t  key a -M , P ,  o r  0- and touch c arraige  return < c r> . 

M < c r> 

REFERENCE MARK NO . 

1 <cr>  

REFERENCE MARK NO . 1 

The fo l lowi ng prompts w i l l  then appear  for the "REFERENCE OBJECT 
( RMs ) "  paragraph depend ing on  how the "Mark Code "  was ente red by the STRNAM 
Command .  

REFERENCE MARK NO . 1 I S  A STANDARD NGS D I SK . . . . .  CH��GE ( Y/N ) ? N < c r>  

MARK I S  ---UNSTAMPED--- ( Y/N ) ?  N < c r> 

To wh i ch the prog ram wi l l  r espond with 

STAMPED--- ? 

the u ser  mus t  key the s tamp i ng as i t  appears  on  the marker , that i s , e . g . : 

BOLT NO 1 1980  <cr> 

the prog ram wi l l  then  f i n i s h  the s tamping  prompt a s  shown be low and  go to the 
next i tem . 

STAMPED---BOLT NO 1 1 980--- ,  

Af ter  the s tamp ing prompt , the program wi l l  f la sh  to the s c reen  the "Sett i ng 
Cod e "  for the marker and conti nue a s  i n  the s ame patte rns u s e d  for the 
" STATION" parag raph . 

At th i s  po i n t , if  e i ther  "D08 " or "D09 " were coded  with the STRNA-){ Command the 
program wi l l  prompt the u s e r  to comp lete  the f o l lowing s tatement  for the 
d iame ter of the monument  or the l eng th of the s i de  d imens ion : 

(Me ters /Km/Cm) 

only  a "C" can be u sed . The l ine of text now appears  as : 

-----FIRST ENTER CM 

Th i s  i s  to a l l ow the u ser  to enter  the width o r  d i ame ter o f  the monument , be 
sure the e n try is made  in c e n t ime ters  on ly .  Type a d imen s ion s ay .  e . g .  3 0  
<cr> , the prog ram wi l l  respond as  f o l lows for  a "ROUND" ( D 0 8 )  monument : 
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30 CM IN DIAMETER - ( F lush/Proj ect i ng/Rece s s ed )  

The "_ "  dash a t  the e n d  o f  the s tatement  above i s  for the next and l a s t  prompt 
f o r  the f i r s t  s e c t ion  of the paragraph . The user mus t  now d e s c r ibe the 
re lationsh ip o f  the monument w i th r e spect  to the surrond ing g round a round i t .  
One o f  the three opt ions  appea r ing be low mus t b e  s e l e c ted  and f o l l owed by a 
carriage  return <cr> . 

F FLUSH WITH GROUND . LOCATED 
P PROJECTING xxxxx CM ABOVE GROUND . LOCATED 
R RECES SED xxxxx CM BELOW GROUND . LOCATED 

R <cr> 

30  CM IN DIAMETER RECESSED - (Meters /Krn/Cm) 

and then key the dimens ion if any by the fol l owing : 

C <cr> 4 <cr>  

30  CM IN DIAMETER RECESSED 4 CM BELOW GROUND . LOCATED 

The word  "LOCATED " i s  added automa t i ca l ly by the prog ram to pre f ix the 
beginning of  the s e cond s e c t i on  of the paragraph . Th i s  wi l l  comp l e te the 
f i r s t  s ection  of the "REFERENCE  OBJECTS (RMs ) "  paragraph and it appears  as 
f o l lows : 

REFERENCE MARK NO . 1 I S  A STANDARD NGS D I SK 
STAMPED---BOLT NO 1 1 980--- , 
SET INTO THE TOP OF A ROUND CONCRETE MONUMENT 
30  CM IN DIAMETER RECES SED 4 CM BELOW GROUND . LOCATED 

The s e cond s e c t i on o f  the parag raph contains  a l l  the II  . u c a l  Re f erence  
Measurements " l i s ted one  after  anothe r .  Each "Local Re f e rence Measurement" i s  
a three-part instru c t i on that i s  cons truc ted  ju st  a s  they wer e  i n  the 
" S TATION"  paragraph . As many instruct ions as needed c an be entered . After  
e a ch ins truction the user  i s  prompted whether or  not  to s top by : 

STOP ( Y/N) ? 

To s top the cyc le  and g et  out o f  th i s  s e t  of prompts , type a "Y"  YES < c r> . 

The program wi l l  now prompt the user f o r  the th i r d  and l a s t  s e c t ion o f  
the paragraph , that i s , to d e s cribe  the re l a t ionship between the r e f e rence  
mark and the s tation  mark in e l evat ion to each o ther by the f o l lowing : 

MARK I S  - (Above/B e low/Leve l )  

The u s e r  mus t  s e l ect one  -A , B ,  o r  L- and  touch carr iage return <cr> . 

B <cr> the program p r i nts 

(Me ters/Krn/Cm) 
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M <cr>  0 . 5  <cr>  

and then  the program c omp le te s  the s tatement as  fo l lows : 

MARK I S  0 . 5  METERS B ELOW THE STATION . 

Thi s  complete s  the l a s t  s e c t ion o f  th i s  paragraph . The f o l lowing l i nes  of  
text show a l l  thr e e  s e c t i ons of  a comple te d  "REFERENCE OBJECT ( RMs ) "  
parag raph . The l in e s  of text whi ch ove r f l owed whi l e  typ i ng the s econd and 
thi r d  s e c t i ons  are i n d i cated  by <++> . Tho s e  l ine s  o f  text wh i ch made a 
comp l e te s tatement we r e  ended by typ i ng a " , "  comma o r  a " " pe r iod , and then 
a carra ige  re turn <cr> . 

REFERENCE MARK NO . 1 I S  A STANDARD NGS D I SK 
STAMPED---BOLT NO 1 1 980--- , 
SET INTO THE TOP OF A ROUND CONCRETE MONUMENT 
30 CM IN DIAMETER RECESSED 4 CM BELOW GROUND . LOCATED 
27 . 1  METERS ( 8 9  FT) SOUTH-SOUTHWEST FROM THE SOUTHWEST  CORNER OF <++> 
SOUTHWEST LEG OF A STEEL WINDMILL , <cr>  
9 . 8  METERS ( 32 FT) NORTH FROM THE CENTERLINE OF U . S .  HIGHWAY 459 , <cr> 
0 . 9  METERS ( 3  FT)  WEST  FROM A POWER POLE , AND IN THE EAST-WEST  <++> 
RIGHT-Of-WAY FENCE L INE . <cr>  
MARK I S  0 . 5  METERS B ELOW THE STATION . 
S 

"AZ IMUTH - ( MAIN/SECOND/THIRD ) - MARK" paragraph , th i s  paragraph i s  a 
deta i l ed d e s c r ipt ion  of  the type of  monument and marker e s tab l i shed  a t  the 
azimuth locat ion s i t e  and d e s c r ibes where  and how to f ind i t .  The paragraph 
1 S  d iv i ded i n to three  o r  four s ect ions . The f i r s t  s e c t ion  d e s c r ibe s  the type 
of marker us e d , the exact  name or des ignation  s tamped on the i t ,  a d e s cr iption  
as to  the monument ' s  s ize and  shape , and  how the marker i s  s e t .  The s e cond  
se c t i on conta ins  a l i s t  of  any local  reference  measurements  ( a t  l e a s t  two ) 
made to he lp  recove r the az imuth monument  and i t ' s  marker at  a l ater  date . 
The th i rd s e ct ion i s  the s ame as  the "TO REACH MARK" paragraph d e s c r ibed  
above . Howeve r ,  i t  d e s cr i b e s  ins tead how to locate  the  azimuth mark  f rom the 
s ta t i on  l o ct ion  s i t e . The fourth s e c t ion d e s c r ibes  the az imuth underg round 
monument and i t ' s  marke r if one is s e t .  Once  thi s  paragraph has been s e l e c t ed  
the u s e r  i s  a sked whe ther  o r  not  the program prompts are  to  be u s e d : 

SKIP THE PROMPTS  (yiN ) ? N 

I f  the prompts  are omi tted w i th a "Y"  YES respons e ,  the u s e r  i s  i n  a f re e  form 
text entry. In th i s  mode o f  text e ntry ,  the u ser  mus t  make sure  the data  
keyed are correct  and  conform to  the  f o rmats s et forth in  the  " I nput Formats 
and Spec i f i c a t ions of the NGSDB I 9 . However ,  w i th a "N" NO r es pon se  the prog ram 
wi l l  f lash  to the s c re e n  the "Optiona l Par t i a l ly Coded Text" head i ng s . 

The f i r s t  prompt to the user  i s  as  f o l lows : 

-SPN- FOR . . .  THE AZ IMUTH 

to wh i ch ,  the user  mus t  s e l e c t  the S PN for the az iumth t u  be  d e s c r ibe d .  Onc e  
s e l e c ted the program w i l l  f l a sh  the S PN name t o  the s creen  and  a sk  th e  u ser  i f  
it  i s  corr e c t  before cont inu i ng :  

M i cro-TENCOL Reference  Manua l Page 7- 1 9  



Section  7 Reference  Obj e c ts and Des c r ipt ive Text 

85 --- BOLT AZ MK CHANGE ( Y/N ) ? N 

The i n i t ia l  az imuth prompt i s  u sed  to des c r i be the type of  monument u sed  and 
i t  is de termined by : 

AZ IMUTH - (Mark/Po i nt/Obj e c t )  

where the user  mus t key a -M , P ,  o r  0- and touch carraige  return <cr> . 

M <cr> 

AZIMUTH MARK NO . 

and i t ' s  number i s  keyed by : 

1 <cr> 

AZIMUTH MARK NO . 1 

The f o l l ow ing prompt wi l l  appear for the "AZ IMUTH MARK" parag raph 
depend i ng of the "Mark Cod e "  coded by the STRNAM Command . 

AZIMUTH MARK NO . 1 I S  A STANDARD NGS D I SK . . . . .  CHANGE ( Y/N) ? N <cr> 

MARK I S  ---UNSTAMPED--- ( Y/N ) ? N < c r> 

To whi ch the program w i l l  r e spond w i th 

STAMPED--- ? 

the u s e r  mus t key the s tamp i ng as  i t  appears on  the marke r ,  that i s , e . g . : 

BOLT AZ MK 1980 <cr>  

the program wi l l  then  f i n i sh the s tamp ing prompt as shown be low and go to  the 
next i tem . 

STAMPED---BOLT AZ MK 1980--- , 

Af ter the s tamp i ng prompt , the program w i l l  f l ash  to the s c reen the " S e t t i ng 
Code "  for the marker in the s ame patterns as we re u sed  for the " STATI ON" 
paragraph . 

At th i s  po i n t ,  i f  e i ther "D08 " o r  "D09 " were coded with the STRNAM Command the 
prog ram wi l l  prompt the user  to complete the fo l lowing s tatement for  the 
d i ameter  of the monument or the l ength of the s i de d imens ion : 

(Meters /Km/Crn) 

only a "c" can be u sed . The l ine  of text now appears a s : 

-----FIRST ENTER eM 

Thi s  is to a l l ow the user to enter  the width or d i ame ter of the monument , be 
sure the entry is made i n  c ent ime ters  on ly .  Type a d imens ion s ay ,  e . g .  29 
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<cr> , the prog ram wi l l  respond a s  fol lows for  a "ROUND" (D08 ) monument : 

29 CM IN DIAMETER - ( F lush/Proj e c t i ng/Re c e s s e d )  

The " - "  dash at the end  of the s tatement  above i s  f o r  the next and  l a s t  prompt 
for  the f i r s t  s e c t ion  of the paragraph . The us e r  mus t now d e s c r ibe the 
r e l a t ionship of the monument with respect  to the surronding g round around i t .  
One o f  the three opt i ons appear i ng be low mus t b e  s e lected  and f o l lowed by a 
c a r r i ag e  return <cr> . 

F FLUSH WITH GROUND . LOCATED 
P PROJECTING xxxxx CM ABOVE GROUND . LOCATED 
R RECESSED xxxxx CM BELOW GROUND . LOCATED 

P <cr> 

29 CM IN DIAMETER PROJECTING - (Meters /Km/Cm) 

and the d imens ion is keyed if  one by the f o l lowing : 

C <cr> l 3  <cr>  

29 CM  IN DIAMETER PROJECTING 1 3  CM  ABOVE GROUND . LOCATED 

The word  "LOCATED" i s  added  by the program to pre f ix  the beg i nn i ng o f  the 
s e cond s e ct ion of the paragraph . Thi s  wi l l  comp l e te the f i r s t  s e c t ion of the 
"AZIMUTH MARK" parag r aph . 

AZ IMUTH MARK NO . 1 I S  A STANDARD NGS D I SK 
STAMPED---BOLT AZ MK 1980--- , 
SET INTO THE TOP OF A ROUND CONCRETE MONUMENT 
29 CM IN DIAMETER PROJECTING 1 3  CM ABOVE GROUND . LOCATED 

The s econd s e c t ion of the paragraph conta in s  a l l  the " Lo c a l  Reference  
Measurements " l i s ted one  after  the othe r .  Each "Local  Ref e rence  Measurement"  
i s  a three-part  ins truct ion i s  cons tructed j u s t  a s  they were  i n  the  "STATION" 
parag raph . As many instruc t ions  a s  needed can be entere d .  After e a ch 
i n s truct ion the u ser  i s  prompted to s top or not by : 

STOP ( Y/N) ? 

To s top the cyc l e  and g et  out o f  th i s  s e t  o f  prompts , type a "y" YES <cr> . 

The prog ram wi l l ,  at  th i s  po i n t ,  prompt the u ser  to enter  a "TO REACH 
MARK" parag raph for the az imuth . The "To Reach" d e s c r ipt ion  i s  e ntered the 
s ame way as g iven in the above "To Reach" parag raph for the s tat ion .  The 
f i r s t  prompt of s e c t ion  three i s  as f o l lows : 

TO REACH THE AZIMUTH FROM THE STATION , 
( S top/Go/Turn/Cont i nue/Fo l low/Us i ng )  ? 

Th i s  s e quence of  prompts wi l l  be cont i nued unt i l  the az imuth mark locat ion 
s i te  has been reache d . The order-of-entry is the s ame as  that g iven for the 
" To Reach" of the s ta t ion . 
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The program wi l l  now prompt the user for  the fourth and l a s t  s e ct ion 
of  the parag raph , that i s , to d e s c r i be the underground mark i f  one exi s ts by 
the fol l owing : 

UNDERGROUND MARK ( Y/N) ? Y <cr> 

To , .. h ich the prog ram responds w i th 

THE UNDERGROUND MARK I S  A STANDARD NGS D I SK . . .  CHANGE ( Y/N) N < c r> 

STAMPED--- ? 

After the s tamp i ng prompt , the user i s  asked to s e l e ct  the type of " Se t t i ng 
Code"  for  the marker by : 

(Ground/Rock/Bou lder/Conc rete ) ? 

Where the four opt ions have the f o l lowi ng mean i ngs : 

G - IMBEDDED IN THE GROUND , 
R - SET INTO BEDROCK , 
B - SET INTO A BOULDER , o r  
C - SET INTO AN IRREGULAR MASS  OF CONCRETE 

For th is  example , a " c " was keyed and the program wi l l  f l ash  the f o l lowi ng to 
the s cree n :  

SET INTO AN IRREGULAR MAS S  OF CONCRETE - (Meters/Km/Cm) 

M <cr> 1 .  1 <cr> 

and the program wi l l  comp lete the statement by pr inting the f o l lowing : 

SET INTO AN IRREGULAR MAS S  OF CONCRETE 1 . 1  METERS BELOW THE SURFACE . 

Th i s  comp l e te s  the fourth and la st  s e c t ion of  the az imuth parag raph . The 
f o l lowing l i nes show a l l  f our s e c t ions of a compl eted  "AZ IMUTH MARK" 
pa rag raph . The l i nes of text that ove rf lowed wh i l e  typi ng the th i r d  and 
fourth s e c t ions are i n d i cated by C++> . Tho s e  l i nes of text wh i ch made a 
comp lete s tatement were e nded  by typing a " , "  comma or a " " period , and then 
a carra i g e  return <cr> . 

AZ IMUTH MARK NO . 1 IS A STANDARD NGS D I SK 
STAMPED---BOLT AZ MK 1 98 0---- , 
SET INTO THE TOP OF A ROUND CONCRETE MONUMENT 
29  CM IN D IAMETER PROJECTING 1 3  CM ABOVE GROUND . LOCATED 
1 9 . 0  METERS (62 . 3FT)  SOUTH FROM A POWER POLE WITH TAG NUMBER 332 , < c r> 
9 . 6  METERS ( 32 FT )  WEST FROM THE CENTERLINE OF COUNTY ROAD 2 0 1 , AND<cr>  
0 . 1 METERS ( 0 . 3  Fr )  WEST  FROM THE NORTH-SOUTH FENCE L INE . <cr>  
TO  REACH THE AZ IMUTH FROM THE STATION ,  
GO EAST FOR 0 . 6  KM ( 0 . 4 MI ) ON U . S .  H IGHWAY 459 TO THE POINT OF c++ > 
REFERENCE AT COUNTY ROAD 201 , <C l'> 
GO SOUTH FOR 0 . 8  KM ( 0 . 5  Mr ) ON COUNTY ROAD 201  FROM THE POINT OF c++ > 
REFERENCE TO THE AZ IMUTH MARK ON THE R IGHT,  WEST S IDE , OF COUNTY c++> 
ROAD 20 1  NEXT TO THE FENCE LINE.  <cr> 
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THE UNDERGROUND MARK I S  A STANDARD NGS D I SK 
STAMPED---BOLT AZ MK 1 980--- , 
SET INTO AN IRREGULAR MASS OF CONCRETE 1 . 1  METERS BELOW THE SURFACE .  
S 

"ADDITIONAL TEXT" or "BM ADDITIONAL TEXT" parag raphs a r e  very s imu lar , 
as  they both are f re e  f orm ·text e ntry. Howeve r upon the f i r s t  entry i nto the 
hor izontal "ADDITIONAL TEXT" paragraph , the program w i l l  prompt the u s e r  
whe ther  or  n o t  a height  o f  l ight shown above the s tat ion  i s  t o  be  entered  by 
f la sh ing th i s  mes s age to the s creen : 

SKIP HEIGHT OF LIGHT ( yiN ) ?  N 

I f  the reply i s  "y" YES ,  the u s e r  i s  i n  free  f o rm tes t entry . The reply "N" 
NO wi l l  caus e the program to prompt the user  to  enter  a he ight of l ight shown 
above the s tat ion . The comp l e te d  s tatement i s  as fo l l ows : 

HEIGHT OF L IGHT SHOWN WAS 31 . 4  METERS ABOVE THE MARK . 

The user  i s  then asked i f  a new paragraph i s  to be s ta r ted  by : 

START A NEW PARAGRAPH ( yiN) ? Y 

I f  the reply i s  f l y" YES , the program w i l l  i n s e r t  the paragraph marker "+"  on  
the  s c reen to ind i cate  a break between  th i s  text and  the beg i n n i ng o f  the new 
parag raph . Af ter the e ntry of each l in e  of text , the u s e r  is a sked to s top o r  
con t i nue . When  the e ntry i s  s topped , the program wi l l  i n s e r t  a n  e nd-of-text 
term i nation  f lag "S$"  a f ter the l a s t  l in e  of text keye d .  A s amp le  parag raph , 
whe r e  both paragraph markers we re used i s  shown be low : 

HEIGHT OF LIGHT SHOWN WAS 3 1 . 4  METERS ABOVE THE MARK . 
+ 
DESCRIBED BY R . W . SMITH . 
$$ 
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7 . 4  Change Des c r ipt ive Text Created by GETTXT 

The MTEN COIrunand  i s  the same GETTXT . To enter the program type GETTXT 
<cr> . The s ame prompts  mus t  be entered  as i f  GETTXT were be i ng entered  the 
very f i rs t  t ime . However , when  a paragraph type has been s e l ected , s e e  F i gure 
( 7 . 05 ) , the s creen w i l l  appear as  s hown on F igure ( 7 . 07 ) . Not i ce the upper 
left  corner o f  the s c reen , i t  i s  i n  the a l te r s  or  "CHANGE" mode . The f i r st  
l ine o f  de sr ipt ive text wi l l  appear on  the s c reen  and the u ser  mus t  r e spond to 
the f o l lowing ques tion : 

CHANGE 
(yIN) ? 

N <cr>  

A s impl e  <cr> NO reply wi l l  s tep the prog ram to f l ash  the next or  s e cond l ine 
of text to the s creen . Th i s  procedure mus t  be cont inued unt i l  a l l  l i ne s  of 
text f o r  the paragraph have l i s t ing o n  the s creen . 

+---------------------------------------------------------------------------+ 
0 1  CHANGE 
02 (yIN ) ?  
03 
04 
05 
06 
07 
08 N 
09 N 
1 0  y 
1 1  
1 2  
1 3  D 
1 4  
1 5  ? 
1 6  

"ORIGINAL" DATA ENTRY ---- GETTXT HORIZONTAL STATION 

SURVEY POINT NUMBERlsTANDPOINT/sPN ( NNN) ? 82 
STATION NAME--- BOLT 

ENTER PARAGRAPH TEXT FOR GENERAL LOCATION (yIN ) ?  y 

THE STATION I S  LOCATED ABOUT 1 2  KM ( 7 . 5  M I )  NORTHWEST OF THE 
VI LLAGE OF GREENWICH , 
3 KM ( 1 . 9  MI ) NORTH OF THE TOWN OF WALLNUT R IDGE , 

(De l ete/Rep l ace/ In sert )a  character ( Create/Sc ratch ) a  l ine 

STOP (yIN ) ? 

23 1 24 CHANGE--SCREEN INFORMATION ( yIN) y 
+---------------------------------------------------------------------------+ 

F igure ( 7 . 07 )  ---- "CHANGE" S c reen  for GETTXT 

I f  however , the u ser  makes a "y" YES reply to the que s t i o n , the 
prog ram w i l l  prompt the fo l lowing s ta tement : 

? (De l e te/Rep l a c e / I ns e r t ) a  character  ( Create/ Scratch ) a  l ine 

The us e r  mus t  s e le c t  one of the options  --D , R ,  I ,  C ,  o r  S-- , key i t  
and type a c a r r i age r e turn <cr> . The opt ions  and what  the u ser  can  d o  are 
l i s te d  be low :  
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D - De lete  a s i ng l e  character  in  the cur rent  text l i ne , 
R - Repl ace  a s i ng le  character  in  the cur rent t ext l i ne , 
I - I n s e rt  a s i ng l e  character  in  the current text l i ne ,  
C - C reate a who le  new text l ine ( j us t  a f te r  the cur rent  l in e ) , and 
S - S c ratch ( remove from the paragraph text)  the current  text l ine . 

As s oon as  e i ther  a "D" , "R" , o r  " I "  and a <cr> has been typed ,  the prog r am 
wi l l  f l ash  to the s c reen  the marker '� ju s t  be low the f i r s t  character  i n  the 
current  l ine of  text . For an example , s ay a "D" was keyed as s hown by F i gure  
( 7 . 0 7 ) , then the prog ram w i l l  reprompt the us e r , i s  thi s  the character  to be 
d e l eted ?  

CHANGE 
(YIN ) ? 

N < c r> 

I f  i t  i s  the character  to be  de leted , then type "Y"  YES and i t  w i l l  be removed 
from the current  l ine of text on the s c reen , or  if not key a < c r> and the ' � ' 

marker wi l l  move r i ght one space to the next character . To con t i nue , mov i ng 
to the r ight , j u s t  touch carr iage return <cr> as  many t imes as n e e ded  to p l a c e  
the ' � ' marke r j u s t  b e low the  des i red character to  be  de l e ted . Then  touch the 
carr i age  return <cr> a s e cond t ime . See F igure ( 7 . 07 )  and the l ine  of text 
below ,  where  the '� marker is  located on l i ne 1 1  of the s c reen and j u s t  b e l ow 
the f i r s t  character "L"  o f  the wor d  "WALLNU1" :  

3 KM ( 1 . 9  MI ) NORTH OF THE TOWN OF WALLNUT R IDGE , 
A. 

Y STOP ( Y/� ) ?  

On ly a s ing le  charac ter de let ion i s  made by the "Y"  YES reply , i f  howeve r ,  
more characters  are to be de l e ted  to the r ight o f  the '�' marker , j u s t  
cont i nue touch i ng the carr i age re turn <c r> key and one-by-one a c haracter  a t  a 
t ime w i l l  be de l e ted . 

On ce  the text e d i t i ng for  th i s  l i ne has been completed , the prog ram 
wi l l  d i splay the cur rent s ta tus o f  the ed i ted l i ne . At thi s  po i n t ,  the u s e r  
wi l l  be returned to the i n i t i a l  prompt : 

CHANGE 
( yiN ) ? 

N <cr>  

I f  the l ine i s  now corre c t ,  touch carr i age return < c r> to cont i nue  t o  the next 
l ine  o f  the parag raph . To exi t  the program the u ser  mus t s tep  though e a ch 
l ine  of  text unt i l  the program f inds  an end-of-parag raph or  a n  e nd-of-text 
term i nat ion  marke r .  
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Computat ional  Commands 

B . l WRKAST I ntroduct ion 

The MTEN Command WRKAST (WoRK an ASTronomi c azimuth ) i s  the only 
me thod by wh i ch previous ly ente r e d  astronomi c a l  obse rvat ions  can be 
c a l cu lated .  Each a s tronomi c  az imuth "AST"  abs tract  (one obs e rver and 
i n s trument)  is entered  by us ing GETABS to record the S tandpo i n t  SPN 
informat ion about that date of  o c cupa t ion . The actua l obs e rva t ions , that i s , 
the po int ings on the mark s ta t ion , s tar , r ecorded t imes , and the bubb le  
read i ng s  or  i n s trument  d i s l eve lment , a re  entered  by  us ing the  two commands  
ABSAST + GETAST .  Before  the a c tua l c omputat ion s  of an  as tronom i c  az imuth can 
be performed , add i t ional  i nformat ion mus t be made ava i lable . Thi s  i n f o rmation 
is  data  dependent and thus , can  be c a l culated . The f o l lowing prog r ams wi l l  
have to be run i n  s e quence : 

1 .  ASTCHK -- Corrects  the ob s e rved t ime s ig na l  and l o ca l  chronometer 
observat ions . 

2 .  ASTTME Computes  local apparent  s idere a l  t ime ( LAST) . 

3 .  ASTRAD Computes r ight a s cens ion  and d e c l i nat ion  o f  s ta r  the for  
e a ch (n/R)  po i n t i ng · 

WRKAST can comb ine  up to s ix a s tronom i c  az imuth "AST"  abs tra c t s . The 
l im i t  f o r  a s ing l e  "AST "  abs tract  is no more than 25 observa t ions . Wh i l e the 
total  number of obs e rvat ions on a l l  s ix "AST "  abs tracts  can not  exceed  100  
meaned (n/R)  po i n t i ng s . The program wi l l  r ework a l l  the  "AST "  abs t r acts  and 
pr i nt the s tat i s t i c s for  e ach i n d ivi dua l group ( s ing l e  "AST" abs t ra c t )  and the 
s ta t i s t i cs for the grand mean ( a l l  g roups comb i ned ) . 

B . 1 . 1  ASTCHK 

The MTEN Command ASTCHK (ASTronomic az imuth CHecK) w i l l  u s e  the data 
entered  by GETAB S , ABSAST , and GETAST to  compute the correct ions to be appl i ed  
to the  obs erved t imes . The two cor r e c t ions wh i ch ASTCHK can app ly a r e , the 
( UTl-UTC ) corre c t ion to the s ig nal t ime ente red  by the user  and compute the 
propagat ion  de lay .  To enter the prog ram type ASTCHK < c r> .  The program wi l l  
load the ASTCHK entry to the s creen , s e e  Figure ( B . 0 1 ) .  The f i r s t  p rompt made 
by the prog ram i s  for  the user to s e l e c t  a S tandpo i nt  SPN . I n  the 
documentation  for  th i s  command , the S t andpo int  S PN=30 was s e l e c te d . 

Now that the SPN has been s e l ected , the program wi l l  f l a s h  to the 
s creen  a l l  "AST"  abs tra c ts that are ava i lable . I n  th i s  examp l e  ther e  are  four 
abs tracts whi ch are  ava i l able  and  can be  worked .  The u ser  is then prompted to 
s e le c t  wh i ch one of  the abs tacts i s  to be computed or r eworked by the 
f o l l ow ing mes sage : 

SET NUMBER/ABS/  ( NN ) ? 4 

The fourth abs tract , "AST- 4 " ,  wi l l  be u sed  as an examp l e  for  the 
computat i ons s hown in th i s  command . A r i gorous as tronomi c  az imuth c omputat ion  
requ i re s  that the  bias  i n  the  radio  c lock t ime be corrected by app l i ng the 
( UTl-UTC ) cor r e c t ion and the propagation  delay of the t ime s i gnal . Once  the 
rad io  c lock t ime compar i sons h ave bee n  corre c t e d ,  the ind iv idua l obs e rvation 
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t ime s made wi th the chronometer  can be  corre c ted for this  b i as and the 
chronomete r ' s  d r i f t  rate . I n  genera l , the (UT 1-UTC ) correc t i o n  i s  not known 
at the t ime of observat ion so i t  i s  not appl ied ; but i t  can be app l ied ea s i ly ,  
at  a l ater date , when i t  be come s avai lab l e . The program wi l l  p rompt the u ser  
to  enter  a value for  the (UT 1-UTC ) corr e c t ion by : 

? UTC CORRN FOR S I GNAL TIME /SECONDS/ ( SN . NNNN) 

0 1  
02 
03 
04 
05 
06 
07 
08 
09 
1 0  
1 1  
1 2  

1 6  
1 7  
1 8  
1 9  
20  
2 1  

+---------------------------------------------------------------------------+ 
ENTRY 

STANDPOINT NUMBER /SPN/ ( NNN) ? 
STATION NAME---

ASTCHK 

30 
WHITES 

ABSTRACT( S )  FOR THI S  STATION SET NUMBER/ABS/ (NN) ? 4 

Y 

N 

N 

ABS SET 
AST- 1 
AST- 2 
AST- 3 
AST- 4 

VOL II 
V 28 
V 28 
V 28 
V 28 

UTC CORRN FOR S IGNAL TIME /SECONDS/ ( SN . NNNN) 

S IGNAL PROPAGATION DELAY /SECONDS/  ( SN . NNNN ) 

CHANGE THE STAR FROM " POLARIS"  ( Y/N) ? 

-0 . 2 1 980 

0 . 0 10 15  

N 

24 1 COMPUTE ANOTHER T IME CHECK ( Y/N ) ?  N 
+---------------------------------------------------------------------------+ 

F igure ( 8 . 0 1 )  ---- ASTCHK Screen 

Da i ly Values of  CIO Po le and (UT1 -UTC ) 

YEAR MM DD 

1 9 79 1 1  07 
1 9 79 1 1  08 
1 9 79 1 1  09 
1 9 79 1 1  1 0  
1 9 79 1 1 1 1  

MJD 

2444 184  
2444 185  
2444 1 86  
2444 1 8 7  
2444 1 88 

x 

0 . 1 45 
0 . 1 46 
0 . 1 4 7  
0 . 1 48 
0 . 1 4 9  

Y 

0 . 365  
0 . 3 63  
0 . 36 1  
0 . 359 
0 . 356  

(UT1-UTC ) 

-0 . 2 1 45 
-0 . 2 1 72 
-0 . 2 198  
-0 . 2225 
-0 . 225 1 

F igure ( 8 . 02 )  ---- 1 9 79 Po lar  Motion  (X , Y ) and (UT 1 -UTC ) C o r r e c t ions  

A re sponse o f  "N"  NO to the prompt wi l l  s et  the  va lue of  the c orrect ion  to 
zero . However ,  i f  a r e sponse  of " y "  YES is keyed , the u ser  mus t e nter a va lue 
for the (UT1-UTC ) corre c t ion i n  s e conds o f  t ime . The correct ion  i s  appl i e d  by 
add i ng i t  to the radio t ime , s e e  the l i s t ing g iven by F igure ( 8 . 03 ) . 

On the o ther hand , the propagat ion de lay cor r e c t ion w i l l  be computed  
by the  program on ly once  ( the f i r s t  t ime the ASTCHK command is  e ntere d )  f o r  
each "AST" abs tract . A n  internal  f l ag i s  s et wi thin the as tronomi c  data s o  i t  
wi l l  not b e  computed aga i n  the next t ime ASTCHK 1 S  ente r e d  un les s the 
fo l l owing prompt i s  answered  wi  th a "Y" YES . I f  the fo l low i n g  prompt i s  
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answered by "N" NO , the program w i l l  f lash  to the s creen  the current value of 
the propagat ion de l ay to the s c reen and con t i nue . 

N S I GNAL PROPAGATION DELAY /SECONDS/  ( SN . NNNN) 

The computat i on o f  the propagat ion  d e l ay cor r e c t ion i s  computed and 
then app l i ed by add i ng it to the radio t ime . The computat ion for  the de lay i s  
g iven by Mue l ler i n  the book " Sphe r i c a l  and Pract i ca l  A s tronomy a s  App l i ed to 
Geodesy" , page 372 . 

DT D I S T  / VOS 
where , 

DT Propagat ion de lay Correct ion  for the T ime S igna l  
D I ST D i s tance between  Transm i t t i ng s tat ion  a nd  the Chronometer  
VOS Ve loc i ty of  the  Transm i t t i ng S ignal 

The VOS is  computed by the formu l a :  

VOS ( 290 . 0  -. A / (G + B »  km/ms 
where , 

A 1 39 . 4 1 
B 2 . 9  
G (D I ST  i n  km) / 1 000 
S Inve r s e  d i s tance  between s tat ions ( i n  Meters ) 

Thus the propagat ion de lay correct ion ( in Dec ima l Hours )  be come s : 

DT ( S / ( 290 . 0  - 1 39 . 4 1 / ( S / 1 000000 + 2 . 9 » ) /3600000000 . 0  
DT DT*3600 . 0  ( i n S econds o f  T ime ) 

As a SPEC IAL NOTE to the us e r ,  i f  any of  the observed bubb l e  read i ngs  
o r  the bubble  cons tant for  the in strument were  changed  or  cor r e c t ed  i n  the 
prog rams ABSAST , GETAST or STRJ S I , the user  mus t answer "Y" YES to the above 
prompt in order  to have the prog ram update the current "AST" abs t r a c t  records  
w i th the s e  change s .  The prog ram wi l l ,  at  thi s  po i n t , s tart  pr i n t i ng the 
S tandpo i n t  o c cupat ion  information ; and j u s t  in case  the s tar obs e rved  was not 
Po lar i s , the prog r am wi l l  a l l ow the u ser  to enter  the correct  s ta r  name and 
FK4 Numbe r  by the f o l low ing : 

N CHANGE THE STAR FROM "POLARI S "  ( Y/N ) ? 

I f  a d i f f e rent s tar  was obs e rve d ,  i t ' s  name can be  e ntered by a " Y" YES 
re spons e .  The prog ram wi l l  then prompt the f o l lowing mes s age : 

ENTER THE STAR AND "FK4" NUMBER ( 20A) ------------------ .- - ---- -

Howeve r ,  i f  a "N" NO response  i s  made , the program wi l l  comp l ete  the ASTCHK 
l i s t i ng o f  the Standpo i n t  o c cupation  i nformat ion as  s hown by F i gure  ( 8 . 03 ) . 
A l l  correct ions computed by the program or  e ntered by the us e r  i n  the ASTCHK 
prog ram wi l l  be res aved in the DAT F i l e  and wi l l  be u sed  late r by the commands 
ASTTME , ASTRAD and WRKAST .  When  the program ASTCHK is  f i n i shed the user w i l l  
s e e  the f o l lowing s ta tement  f l ash  to the s creen : 

TYPE THE COMMAND . • .  "ASTTME" 
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SPN 3 0  

AST 4 WRK 
AZIMUTH BY  DIRECTION 

OCCUPIED STATION : WHITES 
STATE : CT 

LATITUDE : 42 00 1 7 . 68 
LONGITUDE : 72 43 44 . 76 

CODE : 4 POS ITION 
INSTRUMENT HGT :  0 . 000 METERS 

ELEVATION : 1 73 . 630 METERS 
CODE : 4 HEIGHT 

GEOID HGT : 0 . 000 METERS 

MARK STATION : TAINTOR 
STATE : CT  

TARGET HGT : 30 . 5 1 2  METERS 
ELEVATION : 56 . 130  METERS 

CODE : 4 HEIGHT 
GEOID HGT : 0 . 000 METERS 

STAR : POLARIS  ( FK4 - 907 ) 

DATE : 79 1 108 
SOURCE : V 28 

OB SERVER : RLR 
FREQUENCY : 1 0 . 0  

SIGNAL STATION : WWV 
CHRONOMETER ( lS I ) : 95 1 

INSTRUMENT SERIAL NO : 74708 
INSTRUMENT ( lSI ) : 1 2 1  

INSTRUMENT CODE : 1 2 3  
BUBBLE VALUE : 7 . 32 1  

GREENWICH C IVIL  DATE : 7 9 1 108 
S IGNAL PROPAGATION DELAY : 0 . 0 1 02 

U .  T .  CORRECTION :  -0 . 2 198 

COMPARI SON OF RAD IO S IGNAL & CHRONOMETER T IME ---

TIC RADIO + (DELAY+UT l ) S IGNAL CHRONOMETER CLOCK CORRN DRIFT  RATE 
H M S ( SEC ) ( SEC ) H M S H M S H M S ( SEC/HR ) 

1 22  50  0 0 . 00  . 0 1 0  - . 220 22 49 59 . 79 1  22 49 59 . 90 1  - 00  00 0 0 . 1 1  0 . 000 

2 23  5 1  00 . 00 . 0 lD  - . 220 = 23 50 5 9 . 79 1  23 50 59 . 90 1  - 00  00 0 0 . 1 1  0 . 000 

3 24 46 00 . 00  . 0 1 0  - . 220 = 24 45 59 . 79 1  24 45 59 . 90 1  - 00 00 00 . 1 1 0 . 000 

F igure ( 8 . 03 )  ---- Az imuth Obs e rvat ion ( T ime & Chronomet e r  Compar i son ) 
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8 . 1 . 2  ASTTME 

The MTEN Command ASTTME (ASTronomic TiME computation) w i l l  use the 
data ent ered by GETABS , ABSAST , and GETAST to compute the Local Apparent 
S idereal Time ( LAST) . The program will then , compute the correct radio times 
by app l ing the corrections entered by ASTCHK , compute the chronome ter drift 
rate , and app ly i t  to each obs e rved time for all the obs e rvat i ons contained in 
the current "AST" abs trac t . To enter the program type ASTTME <cr> . The 
program w i l l  load the ASTTME entry to the screen . The first promp t made by 
the program is for the user to select a S tandpo int S PN ,  e . g .  the S tandpo int 
S PN�3 0  was s e l e c te d .  However ,  before the program w i l l  cont inue , the fo l l owing 
promp t mus t be answered : 

HAS . . .  "ASTCHK" BEEN COMPLETED (YjN ) ? Y 

Now that the S PN has been se lec ted and ASTCHK comple ted , the program 
w i l l  flash to the s creen all "AST" ab s tracts that are ava i l ab l e . In thi s  
exampl e  there a r e  four abs tracts which a r e  avai l able and can be worke d .  The 
user is then prompted to select which one of the abs tacts is to be c omputed o r  
reworked by the fol l owing mes s age : 

S ET NUMBERjABSj ( NN ) ?  4 

The "AST" abs tract s e lec tion ( S ET NUMBER) i s  also an entry p o int to 
the program . After the abs tract has been comp l e ted the us er w i l l  be p rompted 
to s e le c t  ano ther ASTTME abs tract for thi s  S tandpo int S PN ,  if s o  s e l e c te d , the 
user w i l l  be al lowed to reenter the program at the current S tandp o in t  S PN 
location and t o  cont inue to execute computat i ons for o ther "AS T "  abs trac ts by 
s e l e c t ing a new " S ET NUMBER" .  

The fourth abs trac t , "AST- 4 "  s e e  Figure ( 8 . 0 1 ) , w i l l  be used as an 
exampl e  for the computations shown in thi s  command . At thi s  t ime the program 
w i l l  r e ad the records for the DAT File in order to get the c o rre c tions to be 
app l ied to the radio t imes and flash these corre c t i ons to the screen for a few 
s econds . 

UTC CORRN FOR S IGNAL TIME jSECONDSj ( SN . NNNN) - 0 . 2 1 9 8 0  

S IGNAL PROPAGATION DELAY jSECONDSj ( SN . NNNN) 0 . 0 1 0 1 5  

After the two corrections have been flashed to the s creen , the us er i s  
prompted to s e l ec t  which s tar was used b y  the fo l lowing me s s age : 

N CHANGE THE S TAR FROM " POLARI S "  (YjN ) ? 

The normal reply i s  " N "  NO or <cr> , which w i l l  a l l ow the program to continue 
by us ing the defaul t parame ters AO ( Right Ascens ion) and DO ( De c l ina t i on )  for 
the s tar " POLARI S "  for the 1 9 5 0 . 0  Epoch as fol lows : 

AO 1 Hour 48 Minutes 48 . 784 S econds ( 19 5 0 . 0  Epoch) 
DO 89 Degree s  1 Minute 4 3 . 74 S econds ( 19 5 0 . 0  Epoch ) 

W i th the fol l owing proper mot i on values (MU and MU ' )  used for AO and DO : 

UO (MU) +18 . 10 7  S econds o f  Time j Century 
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Ul (MU ' )  - - 0 . 4 3 Seconds of Arc / Century 

However , if POLARIS the default s tar is not s e l e c ted , the following 

promp ts w i l l  flash to the screen : 

ENTER " FK4 STAR PARAMETERS " FOR EPOCH 1 9 5 0 . 0  
STAR RIGHT ASCENS ION/HMS/ (NN , NN , NN . NNN) 
STAR DECLINATION /DMS/ (NN , NN , NN . NNN ) 

PROPER MOTION COMPONENTS 
MU ( R . A . ) /S ECONDS , HMS/ ( S NN . NNN) 
MU '  ( DEC . ) /SECONDS , DMS/ ( SNN . NNN) 

To which the user mus t enter the FK4 S tar Parame ters of the s tar s e l ec t e d  for 
the Epoch 1 9 5 0 . 0 .  

Now that the s tar has been selecte d ,  the program will enter a 
rep e t i t ive process , by which , all po intings both D/R are computed one -by-one 
unt i l  the "AST" abs tract is completed . The first computation made for e ach 
po int ing , i s  to correct the observed chronome ter t ime for the clock o ffs e t  
( BIAS ) and then chronometer drift between two cons ecutive c lock compari s ons . 
The Radio S ignals o f  the transmitting s tation have b een corrected for (UT1-
UTC ) and p ropagation delay , therefore the Greemwich C ivil Time ( GCT) is 
ava i l ab l e  and a Clock BIAS can be computed by : 

BIAS GCT ( l )  - CHT ( l )  ( in Hours ) 

Where 
GCT ( l )  Corrected Radio S ignal for the Firs t Time Check 
CHT ( l )  Obs e rved ( Chronometer)  Time at  the firs t Radio Time Check 

and 
B IAS The Chronometer Offs e t  

Then the drift for the chronometer ( DRI FT )  can b e  computed by : 

DRIFT (GCT ( 2 )  - CHT ( 2 )  ) - B IAS ( in Hours ) 

where , 
GCT ( 2 )  Corre c ted Radio � i gnal for the Next Time Check 
CHT ( 2 )  Observed ( Chronometer)  Time at the Next Radio Time Check 

and 
DRIFT Total Drift of the Chronome ter 

and the di fference in t ime ( DELT )  b e tween t ime checks i s  computed by : 

D ELT GCT ( 2 )  - GCT ( 1 ) ( in Hours ) 

Now the c lock dri ft rate ( CLKRTE) ,  b e tween the two t ime checks , can be 
computed by th fo llowing : 

CLKRTE DRI FT / DELT ( in Hours ) 

A correc tion ( CORRN) to b e  applied to each D/R po inting ob s e rved t ime ( T )  c an 
b e  computed by finding the length of t ime b e tween the beginning t ime check and 
the t ime of obs e rvation , and then applying the c l ock dri ft rate to i t :  
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CORRN CLKRTE* ( T - CHT ( l » ( i n  Hour s ) 

Thus the Unive r s a l  T ime ( UTDR ) for  each po int i ng i s  as  f o l lows : 

UTDR T + B IAS + CORRN 

The prog ram wi l l  cont inue to loop back to the beg i nn i ng of thi s  repe t i t ive 
proces s  unt i l  a l l  the po i n t i ngs  on  th i s  "AST"  abs tract are comp leted . Dur i ng 
th i s  proces s the fo l l ow ing mes s age wi l l  f l ash to the s creen  as  the 
computat ions are executed :  

WAIT COMPUTING "APPARENT S IDEREAL TIME " DIRECT I REVERSE 

Along w i th the DIR mes s age , the program wi l l  a l so  f lash  to the s c reen  the 
pos i t ion  numbe r  be i ng computed . At the complet ion of th i s  repe t i t ive proces s ,  
the f o l l owing prompt wi l l  f lash to the s c reen : 

COMPUTE ANOTHER "ASTTME" IASTI (YIN ) ? Y 

A reply of "N"  NO wi l l  end the program for  the current S tandpo i n t  SPN .  
However ,  a reply o f  " Y "  YES w i l l  return the program to the entry po int  
mentioned  above and  force the u ser  to  answer the  fol l ow ing prompt : 

S TOP ( yIN ) ? y 

A "N" NO answer wi l l  ree nter  the program at the locat ion  of  the cur rent  SPN ,  
wh i le a "Y" YES reply w i l l  prompt the user  the fol l ow ing me s s ag e  whe ther  o r  
n o t  the ASTTME Command i s  to b e  repeated by : 

REPEAT THI S  ENTRY COMMAND (yIN ) ? N 

A "Y" YES answer w i l l  res tart the ASTTME Command at the very beg i nn i ng 
o f  the prog ram ( not the e n t ry po int ) and a "N" NO rep ly  w i l l  s top the prog ram 
w i th the fo l lowing me s s age f l ashed to the s c reen : 

TYPE THE COMMAND . . .  "ASTRAD" 
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8 . 1 . 3  ASTRAD 

The MTEN Command ASTRAD (ASTronom i c  Right As cens ion & Dec l inat ion  
computat ion)  wi l l  u s e  the data entered by  GETABS , AB SAST , GETAST and Apparent  
S idereal  T ime computed  by the program ASTTME . Then w i th th i s  i n fo rmat ion , the 
prog ram wi l l  compute  the r ight as cens ion and d e c l i nat ion of the s tar for the 
t ime of obse rvat ion  conta i ned in the cur rent "AST"  abs tract  and prin t  the 
azimuth to the mark s tation . To enter the prog ram type ASTRAD <cr> . The 
program wi l l  load the ASTRAD entry to the s cree n .  The f i r s t  prompt made by 
the program is for the user  to s e lect  a S tandpo int  SPN ,  e . g .  the Standpo int  
SPN=30 was s e lected . B e fore  the program wi l l  con t i nue , howeve r ,  the fo l l owing  
prompt mus t  be  answered : 

HAS . .  , "ASTTME" . . .  BEEN COMPLETED ( Y/N ) ?  y 

Now that the SPN has been s e l e c ted  and ASTTME complete d , the pro g ram 
wi l l  f l ash to the s creen a l l  "AST" abs tracts that are  ava i l ab l e .  In th i s  
examp le  there are f our  abs tra cts . The u ser  i s  then prompted t o  s e le c t  wh i ch 
one of  the abs tacts i s  to be computed or  reworked by the f o l low i ng mes s ag e : 

SET NUMBER/AB S/ ( NN ) ?  4 

The "AST" abs tract s e l ec tion  ( SET NUMBER ) i s  a l s o  an e n t ry po int  i n to 
the prog ram .  Once the prog ram has  comp l e ted  th i s  abs tract , the  user  wi l l  b e  
prompted t o  s e l e c t  another ASTRAD abs tract for  th i s  S tandpo i n t  SPN ,  i f  s o  
s e l ected , the u ser  w i l l  be  a l lowed t o  reenter the program a t  the cur rent  
S tandpo i n t  SPN locat i on and  cont inue to  execute computations  f o r  another "AST "  
abs tract  by  s e l ect i ng a new " SET NUMBER" .  

The fourL. abs trac t ,  "AST- 4 "  s e e  F igure ( 8 . 0 1 ) , w i l l  be  used as  a n  
examp l e  f o r  the computat ions shown in  thi s  command . A t  th i s  po i n t ,  same a s  i n  
ASTTME , the program wi l l  l ook up the corre c t ions to be app l i ed to the r ad i o  
t imes and f lash the s e  corre c t ions  t o  the s creen  for  a f ew s e cond s . 

Howeve r i f  Po lar i s ,  the defau l t  s ta r ,  i s  not s e l e cted  s e e  the ASTTME 
prog ram for  the prompts that wi l l  f lash to the s c reen  and the e n t r i e s  requ i red  
by  the us er . Now that the s tar  had been  s e lected , the prog ram comes to a 
repe t i t ive proces s where the po int ings , both D/R , are computed  one-by-one 
unt i l  the  "AST"  abs tract  i s  compl eted . The f i r s t  computation  made for e a ch 
po int ing , as  i n  the program ASTTME , i s  to correct  the observed  t ime for  the 
c lock o f f s e t  ( B IAS ) and chronometer  d r i f t  (CLKRTE ) between  two t ime 
compar i sons . The reason each observed t ime mus t  be recomputed , i s  becau s e  
on ly  the obs erved chronometer t imes a r e  s aved i n  the DAT F i l e  and n o t  the 
obs e rvat i onal t imes corrected  to the Un ive r sa l  T ime of  obs e rva t i on (UTDR ) .  To 
s e e  the computation  of UTDR f o r  each po i n t i ng s ee the ASTTME prog ram .  

I n  order t o  compute the "Right Ascens ion and Dec l i nat i on "  of  the s tar  
for  each UTDR , the AG4APD Subrout ine  was  used . The program AG4APD is  a 
general  purpo s e  prog ram wh i ch r i gorous ly computes the apparent  p l ace o f  a 
s tar . I t  was o r i g i n a l ly part of  USATOPOCCM ' s  Geode t i c  Memorandum No . 1 6 4 7  
( dated  November 1 9 7 0 )  wh i ch has been mod i f i ed  f o r  u s e  i n  th i s  az imuth 
computat ion . The AG4APD Subrout ine was used by the MTEN prog rams has been  
broken up  i nto two s ubrout ines  AST00 1 and  AST002 due to  the s ize o f  the AG4 APD 
Subrout ine and numbe r  of doub le  pre c i s ion  computations requ i red in i t ' s  
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execution . The subrout ine  ASTOOI computes the To tal Nutat ion in Long i tude and 
the Apparent S i de real  T ime . Wh i l e  subrout ine  AST002 computes the Tota l  
Nutation  i n  Ob l i qu i ty a n d  computes both the RA  (Right  As cens ion )  a n d  DEC 
(Dec l ination )  of the s tar  for the g iven UTDR . 

Dur ing thi s  proce s s  the f o l lowing mes s ag e  wi l l  f l ash o f f-and-on to the 
s c reen as the computations are executed : 

WAIT  COMPUTING STAR "R . A .  AND DEC " DIRECT /REVERSE 

A long w i th the D/R mes s ages  the prog ram wi l l  a l s o  f la sh  of f-and-on to the 
s c reen the pos i t ion  numbe r  be i ng computed . At  the s ame t ime , the computed 
azimuth to the s tar , the d i rect ion to the mark s tation , the d i r e c t i o n  to the 
s tar , and the bubb le / d i s l eve 1ment correc t i on for e ach po int ing  w i l l  be 
pr inted . A printed l i s t ing  i s  shown by F igure ( 8 . 04) . 

However ,  before th i s  l i ne of  informat ion and  the az imuth can be  
p r i nted , i t  mus t f i r s t  be  computed . The next  f ew s teps wi l l  d e s c r i be the 
me thod of computat ion  used  to compute a s i ng le  D/R po i n ti ng . The c o n s tant for  
the ins trument ( the  BUBBLE value ) i s  taken f rom the INX F i l e  for  the  g iven 
i n s t rument  JSI number . Next the az imuth to the s ta r  i s  computed u s i ng the 
formu la  i n  the "Manual o f  Geode t i c  As tronomy" , SPEC IAL PUBLICATION NO . 23 7 ,  
page 90 g iven by : 

-Tangent (A)  = S i n e ( h )  / ( S ine (P l ) *Cos i n e ( h )  - Co s ine ( P l ) *Tangent (DEC » 

whe re 
ELAT c Lat i tude Stat ion  ( f rorJ GPN F i l e )  
P I  ELA!>" ( P I/  180 . 0 ) ( in Rad i an Measure )  
LAST c Local  Apparent S idereal  T ime ( f rom ASTTME program)  
RA c Apparent  P lace  o f  Star (R . A . ) ( f rom ASTRAD p rogram)  
DEC = Apparent P la ce of Star  (De c l ination ) ( f rom ASTRAD program)  
h = Local  Hour Ang le  

and 
A = Az imuth of the Star  form No r th ( in Rad i an Measure )  

The Loc a l  Hour Ang l e  (h )  computed by : 

h = ( LAST - RA) ( in Rad ian Measure )  

The  azimuth to  the s tar ( AZ )  computed by  taking  the a r c tangent thus : 

AZ = -Arctangent (A )  / DEGRAD Un Deg ree s ) 

Sample  computations  for each  D/R po inting  are g iven be l ow under the head ing o f  
"AZIMUTH TO STAR" 0 
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1 3  D+ 
R+ 

1 4  D+ 
R+ 

1 5  D+ 
R+ 

1 6  D+ 
R+ 

I AZ IMUTH I TO STAR 

o 54  2 1 . 05 
o 54  1 1 .  6 1  

o 5 3  18 . 00 
o 53  32 . 55 

o 5 1  44 . 42 
o 5 1  1 3 . 70 

o 50 1 7 . 25 
o 50 35 . 1 4 

F i gure 

I DIRECTION I + TO MARK 

269 49 3 4 . 70 
89 49 27 . 5 0 

280 49 56 . 00 
1 00 49 5 3 . 1 0  

29 1  50  1 2 . 00 
1 1 1  50 07 . 80 

102 50 47 . 40 
1 22 50 43 . 60 

I D IRECTION CORRN I TO STAR + ( SEC ) 

1 2 3  05 28 . 40 1 0 . 7 4  
3 0 3  05 06 . 1 0 1 0 .  74  

134  04 52 . 40 1 1 . 08 
3 1 4  04 52 . 30  1 1 . 08 

1 45 03 33 . 00 1 0 . 08 
3 25 02 48 . 00 1 0 . 08 

156  02  4 1 . 60 1 1 .  6 0  
336 02  46 . 00 1 1 . 60 

SPN 30  
AST 4 WRK 

I AZ IMUTH I TO MARK 

1 4 7  3 8  1 6 . 62 
1 4 7  3 8  2 2 . 27 

1 4 7  3 8  1 0 . 52 
1 4 7  38 22 . 27 

1 4 7  3 8  1 3 . 34 
1 4 7  38 23 . 42 

1 47 38 1 1 . 45 
1 4 7  38 2 1 . 1 4 

( 8 . 04 )  ---- L i s t i ng of Az imuth Computat ion 

However be fore  the "AZIMUTH TO MARK" c an be computed , a s tep mus t be  
adde d  to apply the l evel correct ion ( CORRN) to the obs e rved "DIRECTION TO 
STAR " . The corre c t ion  computed by the ASTRAD program u s e d  the f o rmu la i n  SP  
237 , page 92 . 

CORRN ( d  / 4 ) *Tangen t ( a ) * (WEST - EAST )  ( in Seconds  o f  Arc )  

whe r e  
d I n s t rument  Cons tant ( f rom INX F i l e )  
a Obs e rved Al t i tude of  the  S tar  
W E Bubb le Read i ngs  Before Revers a l  ( f rom DAT F i le )  
W '  E '  � Bubble  Read i ngs  Af ter  Reve r s a l  t f rom DAT F i l e )  

WEST Abs o lute Va lue W I - w '  
EAST Abso lute Va lue E - E '  

and 
CORRN Correct ion  t o  the D/R Po

I 
int i ng o n  the S tar 

CORRN CORRN / 3600 . 0  ( in Deg r ee s )  

The computed va lue f o r  the a l t i tude o f  the s tar ( ALTD) , i s  computed  by the 
ASTRAD prog ram us ing the fo l lowing formu l a  for each pos i t i o n  by : 

ALTD ( P I  / 2 . 0 ) - Arcs ine ( -Cos ine (DEC ) *S ine ( h )  / S in e (A) ) 

However ,  i n  order  to get  the obs e rved a l t i tude o f  the s ta r  ( a ) , the computed  
a l t i tude ( ALTD )  mus t  be corrected by add i ng an approximate  r e f ract ion  
cor r e c t i on ( REF) to it .  An approximate r e f ract ion  corre c t ion  can be  
de t e rmined f rom a s e r i e s  expans ion , i n  terms o f  the zen i th d i s tance , by the 
fo rmu la  g iven in J . E .  W i l l i s , "A Dete rm i nation  of As tronomi ca l  Re fract ion  f rom 
Phys i ca l  Data" , Tran s a c t ions of the Amer i can Geophys i ca l  Un ion , 1 94 1 , page 328 . 
The observed a l t i tude o f  the s tar then becomes : 
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a ALTD + ( REF I 3600 . 0 ) "'DEGRAD ( in Rad ian Measure ) 

where the zen i th d i s tance ( Z )  i s  computed by the fo l l owing : 

Z (P I  I 2 . 0  - ALTD) ( in Rad ian  Measure )  

The re f ract ion corre c t ion  ( REF)  i s  computed by  a power ser ies  expans ion in  
terms o f  Zen i th D i s tance ( Z ) . 

REF ( S i ne ( z ) /Cos i n e ( Z » *SERIES ( in Se conds  of Arc )  

The SERIES i s  computed i n  terms o f  ( S )  by us i ng , 

S 0 . 0 1 * ( Secant ( Z » **2 

and where  S2 , S 3 , etc . are s econd , th i rd ,  etc . powers  of S :  

SERIES (+58 . 1 605 - 6 . 692l*S  + 2 . 1 528*S2 - 1 . 1 034*s3 + 0 . 7783*S4 
- 0 . 70 l4*S5 + 0 . 766 1 *S6 - 0 . 9 73 1 *S 7  + 1 . 3905*S8 )  

Wi th the obs erved a l t i tude of  the s tar ( a ) , the co r re c t ion ( CORRN) to the 
"DIRECTION TO STAR" can be computed as  shown above and the d i f f erence  (DIFF)  
between the "D IRECTION TO MARK" and the "DI RECTION TO STAR + CORRN" can be  
computed by : 

D IFF MARK - ( S TAR + CORRN) 
where 

CORRN I See Above I 
MARK Obs e rved D i re c t ion to the Mark Stat ion  ( f rom DAT F i le )  
STAR Obs e rved D i r e c t ion to  the S tar ( f rom DAT F i l e )  

and 
D IFF D i f f e rence  between the Mark and Correc ted S tar  D i re c t ions 

The las t s tep , to compute the "AZ IMUTH TO MARK" , is  computed by add i ng 
the computed d i f fe rence (DIFF )  to the computed azimuth to the s tar  ( AZ )  by : 

AZ IM AZ + D IFF 

where  
AZ I See Above 
D IFF 

and 
I 

AZ IM The "AZ IMUTH TO MARK" for th i s  DIR P o i nt i ng 

The prog ram wi l l  con t i nue to loop back to the beg i nn i ng o f  thi s  
repe t i t ive pro c e s s  un t i l  th i s  abs tract  i s  completed . At comp l e t i o n  o f  thi s  
abs trac t ,  the f o l lowing prompt w i l l  f lash to the s creen : 

COMPUTE ANOTHER "ASTRAD" IASTI (yiN ) ? y 

A rep ly  of  "N"  NO w i l l  end the program f o r  the current S tandpo i nt SPN .  
However ,  a reply o f  " Y "  YES w i l l  return the program to the e n t ry po i n t  
men t ioned  above a n d  force  the u ser  t o  answe r the f o l l ow ing prompt : 

STOP ( yiN ) ?  y 
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A "N"  NO answer wi l l  al low the u ser  to reenter  the  program at  the curr ent  
Standpoint  SPN locat i o n  and to s e l e c t  ano ther abs tract  for thi s  S PN ,  wh i l e  a 
"y" YES rep ly w i l l  p rompt the user  the fol lowing mes s ag e  whether o r  not the 
ASTRAD Command  i s  to b e  repeated by : 

REPEAT THIS  ENTRY COMMAND (yiN) ?  N 

A "Y" YES answer wi l l  r e s tart  the ASTTME Command at  the v e ry beg i n n ing  
of the program ( not the entry po i n t )  and  a "N"  NO rep ly w i l l  s top  the pro g r am 
wi th the fol low ing me s s age f l ashed to the s c reen : 

TYPE THE COMMAND . .  , "WRKAST" 
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8 . 1 . 4 WRKAST 

The MTEN Command WRKAST (WoRK an ASTronomic  az imuth) w i l l  u s e ,  the 
data e nte red by GETABS , ABSAS T ,  GETAST ,  and  the i nformat i o n  computed  by 
ASTCHK , ASTTME , and ASTRAD to compute the group and g rand mean s tat i s t i cs for  
each "AST"  abstra c t ,  and then  pr int  the  resu l ts . To  enter  the program type 
WRKAST <cr> . The program wi l l  load the WRKAST e ntry to the s c re en .  The  f i r s t  
prompt made by the program i s  f o r  the user to s e lect  a Standpo int  S PN ,  e . g .  
the Standpo int  SPN=30 was s e le cted . 

Now that the SPN has been s e l e cted , the program wi l l  f lash  to the 
s c reen a l l  "AST" abs tracts . There a r e  four abs tracts  in thi s  examp l e . At 
th i s  po i n t  in the az imuth computation , abs trac ts 1 ,  2 ,  and 3 have a l l  been 
completed  us i ng WRKAST . The user  is  then  prompted to s e l e c t  one of the 
abstacts  to be computed or  reworked by the f o l l owing mes s age  ( fo r  th i s  example  
o n ly "AST- 4"  has  not  been worke d ) : 

SET NUMBER/ABS/ ( NN ) ?  4 

Af ter each abs tract  has been completed  the us e r  wi l l  be prompted to 
s e lect  another WRKAST abs tract  for  th i s  S tandpo int SPN , i f  s o  s e l e c t e d , the 
u s e r  wi l l  be a l lowed to reente r the program at the current S tandpo i n t  SPN 
location  and cont i nue to exe cute computations for another "AST "  abs t ra ct  by 
s e l e ct i ng  a new " SET NUMBER" . 

0 1  
02 
03 
04 
05 
06 
07  

1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
2 0  
2 1  

+---------------------------------------------------------------------------+ 
ENTRY 

STANDPOINT NUMBER /SPN/ (NNN ) ?  
STATION NAME---

WRKAST 

3 0  
WHI TES 

ABSTRACT ( S )  FOR THI S  STATION SET NUMBER/ABS/ ( NN ) ? 4 

Y POLAR MOTION "X" COMPONENT /SECONDS/ ( SN . NNNN) + 0 . 147 
Y POLAR MOTION " y "  COMPONENT /SECONDS/  ( SN . NNNN ) + 0 . 36 1  

UTC CORRN FOR S IGNAL TIME / SECONDS/ -0 . 2 1980  
N ECCENTRIC STATION CORRN / SECONDS/ ( SN . NNNN) 

S IGNAL PROPAGATION DELAY /SECONDS/ 0 . 0 1 0 1 5  
Y POS ITION REJECTION LIMIT /SECONDS/ (NN . NN )  5 . 0  

24 1 COMB INE ANOTHER SET /AB STRACT/ (Y/N ) ? N 
+---------------------------------------------------------------------------+ 

F i gure ( 8 . 05 )  ---- WRKAST S c reen 

After  the "AST" abs tract  has been s e l e c ted , the prog r am wi l l  f l a sh to 
the s creen  s ix correct ion mes s age s , s ee Figure (8 . 05 ) . The f i r s t  two value s , 
X and Y ,  are for  the po lar  mot ion correct ion ( PMCOR) . The va lues  f o r  X and Y 
were taken f rom the table  g iven by F i gure (8 . 0 2 )  and e ntered  a s  X= + 0 . 1 4 7  and 
Y= +0 . 3 6 1  to answer the program prompts .  The th i rd and f i f th c o r r e c tion  
me s s age s  are  just  d i s p layed for  the us e r ,  s i n c e  they have a l re ady bee n  entered  
o r  computed . The  fourth mes s age , e c c entr ic  s tat ion correc t i o n  (ECCCOR ) , mus t  
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be computed by the u s e r  and e ntered here  before the correct ion w i l l  be app l i e d  
to the f i na l az imuth . The s ixth prompt i s  not a corre c t i on but rather  a 
prog ram defau l t  va lue . The WRKAST prog ram has a defau l t  re j e c t ion l im i t  
( STDERR) o f  5 . 0  s e conds o f  a r c , i f  thi s  l imit  mus t  b e  changed ,  i t  c a n  b e  r e s e t  
with thi �  prompt . 

Once a l l  the prompts have been  answered , the program w i l l  f lash the 
fo l lowing mes s ages to the s c reen  for the us e r : 

COMPUTING THE "DIRECT "  / "REVERSE" 

S ince  each D/R po i n t i ng is i ndependent  and has had an az imuth computed and 
resaved , a mean va lue can be  computed  for both the "DIRECT" and "REVERSE"  
s eparately .  I n  add i t ion  to the  s epa rate  D/R means , the s tandard dev iat ion and 
the s tandard deviation  of  the mean for each are  a l s o  computed . W i th the 
rej e ct ion l im i t  s e l e c ted  above , the two s e t s  (DIRECT/REVERSE) are tes ted to 
s ee if any of  the obs e rvations  wi l l  be  re jected  by the f o l lowing : 

TEST - STDERR*CONST / 3600 . 0  ( in Deg rees ) 

where  
STDERR Default  ( 5 . 0  s econd s ) or S e l ected  Rej e c t ion L im i t  
CONST S quare Roo t  o f  two ( 1 . 4 1 42  . . .  ) 

and 
TEST Rej e ct ion L imit  Us e d  to Te s t  the D/R Re su lt s  

I f  a D/R az imuth value fa i l s  the tes t ,  i t  i s  f lagged by pr i nt ing  a "R"  ( fo r  
rej ec te d )  t o  the r ight of that pr i n ted  res i dual . When both the re j e c t ion  
tes ts are  completed , a summary of  resu l ts wi l l  be pr i nted by  the  prog ram .  A 
s amp l e  l i s t ing for the "AST- 4 "  abs tract  i s  g iven by F igure ( 8 . 06 ) .  

The next s tep  in the az imuth computat ion  i s  to mean both the D IRECT 
and REVERSE va lues f o r  the az imuth . Once don e ,  the prog ram r e computes  the 
meaned "D/R" va lue s for a n ew mean azimuth . The new value for the mean 
az imuth is then  used to tes t a l l  meaned "D/R" values us i ng the re J e c t ion l im i t  
( STDERR ) s e l e cted  above . I f  a value f a i l s  the tes t ,  i t  i s  f l agged  by pr i n t i ng 
a "R"  ( f or rej e c ted ) to the r ight of  that pr inted  res i dua l .  A s amp le  l i s t i ng 
of the meaned "D/R" r e sults  i s  g iven by Figure ( 8 . 07 ) . Dur ing the computat ion  
of  the  meaned "D/R" va lues , the prog ram wi l l  f lash the f o l l ow ing me s s age to 
the s cree n .  

COMPUTING THE "MEAN D/R" 
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SPN 3 0  
AST 4 WRK 

------------------------------- *RESULTS* - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -----

POS DIRECT V REVERSE V 

1 3  1 47  38  1 6 . 62 -3 . 63 1 47 38 2 2 . 27 0 . 0 1  

1 4  1 4 7  38 1 0 . 52 2 . 46 1 47 38 22 . 27 0 . 00 

1 5  1 4 7  38 1 3 . 34 -0 . 36 1 4 7  38 2 3 . 42 -1 . 1 4 

1 6  1 47  38  1 1 . 45 1 . 53 1 47 38 2 1 . 1 4 1 . 1 3 

MEAN OF DIRECT 1 4 7  38 1 2 . 98 MEAN OF REVERSE 1 4 7  3 8  2 2 . 28 

S . E . e  2 . 69 1  S . E . MN= 1 . 345 S . E . =  0 . 928 S . E . MN= 0 . 464 

NO(ACC ) =  4 ( REJ )=  0 NO(ACC )= 4 ( REJ ) =  0 
MAX . INC . = 6 . 90 MAX . INC . ..  6 . 90 
MEAN INC . .. 6 . 47 MEAN INC . = 6 . 47 

Figure  ( 8 . 06 ) -- - - Az imuth Obs e rvat ion ( D i r e ct/Reve r s e  Mean Res u l t s )  

------------------------------- *RESULTS* ----------------------------------

POS 

1 3  

1 4  

1 5  

1 6  

DIRECT REVERSE MEAN OF D/R 

147 38 1 6 . 62 147 38 22 . 27 1 4 7  38 1 9 . 44 

1 47  38 1 0 . 52 1 4 7  38 22 . 27 1 4 7  38 1 6 . 40 

1 4 7  38 1 3 . 34 1 4 7  38 23 . 42 1 4 7  38 18 . 38 

1 4 7  38 1 1 . 45 1 4 7  38 2 1 . 1 4 1 4 7  38 1 6 . 30 

1 47 38 1 7 . 629  
0 . 323  

V 

- 1 . 8 1  

1 . 23 

-0 . 75 

1 . 33 

MEAN OBSERVED AZ IMUTH 
D IURNAL ABERRATION 
ELEVATION OF MARK ( 86 . 645 ) 
ECCENTRICITIES /SECONDS/ 
VARIATION OF POLE 

-0 . 005 (NOT INCLUDED ) 
0 . 000 

(X= 0 . 147  Y= 0 . 36 1 ) 

ASTRONOMICAL AZ IMUTH 

NO(ACC )=  4 ( REJ )=  0 
SUM V SQUARED 
S INGLE OB S .  S . E .  = 
MEAN S . E .  � 

7 . 1 373 
1 . 542 
0 . 77 1  

0 . 045 

147 38 1 7 . 996  

P . E  . ..  
P . E  . .. 

1 . 040 
0 . 520  

F igure ( 8 . 07 ) -
- -- Az imuth Obs e rvat ion  (Mean D/R Resu l ts )  
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The l a s t  s tep in  the computat ion  of  a n  obs e rved az imuth f o r  e ach "AST "  
abs tract  i s  t o  app ly the f o l lowing cor r e c t ions to the "MEAN OB SERVED AZIMUTH" :  

1 )  D IUABE D IURNAL ABERRATION 
2 )  SKCOR ELEVATION OF MARK 
3 )  ECCCOR ECCENTRIC ITIES ( o f  the Stat ion  and or Mark) 
4 )  PMCOR VARIATION OF POLE 

Thes e  cor r e c t ions are  app l i e d  to the f ina l  mean obs e rved az imuth 
acco r d ing to A . J .  Hosk i nson and J . A . Due rksen , "Manua l o f  Geod e t i c  As tronomy" , 
Spec i a l  Pub l i cation  No . 237 ,  pages  92 and  1 06 .  

Howeve r ,  the Skew Norma l Correc t ion ( SKCOR ) i s  not appl i e d  to the mean 
obs e rved az imuth because  thi s  correction  i s  app l i e d  automa t i ca l ly later dur i ng 
the format ion  o f  observat ion equat ions  i n  a f i na l adjus tmen t  prog ram. 
The re fore , the mes s age  (NOT INCLUDED ) w i l l  appea r  next to thi s  corre c t ion on 
the pr inted l i s t ing shown by F igure (8 . 07 ) . 

Eccentr i c i t i e s  Correct ion (ECCCOR)  is a c o r r e ction  appl i e d  to the mean 
obse rved az imuth in order to correct for any e c centr i c i t i e s at  the s tat ion  
occup ied  o r  the mark s tation  that was observe d .  The program w i l l  take thi s  
cor r e c t ion and add i t  to the mean obs e rved  az imuth by the f o l low i ng : 

Var i at ion o f  po le or  the Po lar  Mot ion Cor re ct ion ( PMCOR) i s  added to 
the mean obs e rved az imuth . The corr e c t ion ( PMCOR ) is  computed by the formu l a  
g iven i n  the book by I .  Mue l l e r ,  " Spher i ca l  and P ra ct i ca l  As tronomy a s  Appl i ed 
to Geode sy" , pages  86-88 and 429 . 

The f i nal  mean obs e rved az imuth (AZMK) for  th i s  "AST" abs tract  then 
becomes the s um of  the mean obs erved az imuth (AZ IM)  and a l l  the c o r r e c t ions . 

AZMK AZIM + DIUABE + SKCOR + ECCCOR + PMCOR 

At th i s  po i n t  the program w i l l  pr i n t  a l i s t i ng f o r  t h i s  "AST "  
abs tract , s e e  F igure ( 8 . 07 ) . The prog ram wi l l  then f la sh  t o  th e  s c reen the 
f o l l owing mes s ag e :  

COMB INE ANOTHER SET IABSTRACTI ( yiN ) ?  y 

A r ep ly o f  "N" NO w i l l  end  the i nput o f  "AST" abs tracts  for  the current  
Standpo int SPN . Howeve r ,  a reply o f  "Y"  YES w i l l  return the program to the 
entry po int  mentioned  above and  force  the user  to answer the f o l l ow i ng prompt : 

STOP (yiN ) ? Y 

A "N"  NO answer w i l l  a l low the user  to  reente r the prog ram a t  the current  
Standpo int S PN locat ion  and  to s e lect  another abs tract  for  th i s  S PN , whi le a 
"y" YES reply w i l l  e n d  the i nput of "AST "  abs tract s  for  the cur rent  S tandpo i n t  
SPN .  
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SPN 30 
AST 4 WRK 

GROUP AND GRAND MEAN STATISTICS  

GROUP NO 4 

NAME - WHITES 
DATE 79 1 1 08 
INSTR NO - 74708 
BUB VAL 7 . 32 1  
OBSERVED - RLR 

MEAN OBSERVED AZIMUTH 
--CORRECTIONS-

D IURNAL ABERRATION 
ELEVATION OF MARK 
ECCENTRIC ITIES /SECONDS/ 
VARIATION OF POLE 

SUM OF CORRECTIONS ( CORRN) 

ASTRONOMICAL AZ IMUTH 

--GROUP-------OBSERVED-----COMPUTED ABOUT 
SET AZIMUTH GROUP MEAN 
NBR (DEG MN SEC ) V vv 

4 147  38  1 9 . 44 - 1 .  8 1  3 . 29 
4 147  38  1 6 . 40 1 .  23 1 . 52 
4 147  38  18 . 38 -0 . 75 0 . 56 
4 147 38 1 6 . 30 1 .  33 1 . 77 

NO(ACC ) =  4 e REJ ) :  0 
SUM V SQUARED 7 . 1 3 73 
S INGLE OBS . S . E .  = 1 . 542 
MEAN S . E .  0 . 77 1  
S INGLE OB S .  P . E .  = 1 . 040 
MEAN P . E .  = 0 . 520  

GROUP MEAN GRAND MEAN 

1 4 7  38 1 7 . 629 

0 . 323 
-0 . 005 (NOT INCLUDED) 

0 . 000 
0 . 045 

0 . 367  

1 47 38 1 7 . 996 1 47 38  1 7 . 738 

AZ IMUTH COMPUTED ABOUT GOOD 
CORRN GRAND MEAN OBS 
( SEC ) V VV NBR 

0 . 37 -2 . 07 4 . 29 1 3  
0 . 3 7 0 . 98 0 . 95 1 4  
0 . 37 - 1 .  0 1  1 .  0 2.  1 5  
0 . 37 1 . 07 1 .  1 5  1 6  

NO(ACC ) = 1 6  ( REJ ) =  0 
48 . 3624  

1 . 79 6  
0 . 449 
1 . 2 1 1  
0 . 303  

F igure ( 8 . 08 )  ---- Az imuth Obs e rvation ( Group & Grand Mean  Stat i s t i c s )  

The f ina l  WRKAST program computation  i s  t o  comb ine a l l  "AST"  abs tracts  
s e lected  by the  u ser  and compute  a "Grand Mean"  az imuth us i ng a l l  obs erved 
az imuths (AZIM) on  a l l  abs t racts . No r e j e c t ions are  pos s ib l e  at th i s  po int , 
however i f  an obs e rvat ion  was rej e cted  i n  one o f  the "AST" abs tracts  above , i t  
w i l l  b e  shown a s  rej e c ted i n  the "Grand Mean" azimuth computat ion . The 
pr inted l i s t i ng shows both the "Group" and "Grand Mean" s ta t i s t i cs whi ch are  
pr inted abs tract  by  abs tract . A s amp le  l i s t i ng for  the "AST- 4 "  abs tract  i s  
g iven b y  F igure ( 8 . 08 ) . 

When the "Group" and "Grand  Mean "  Stat i s t i c s  abs tract  l i s t i ng s  have 
completed  pr int i ng . the  prog ram wi l l  prompt the  u ser  w i th the f o l lowing  
mes s ag e : 
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REPEAT TH I S  ENTRY COMMAND (yiN ) ? N 

A " Y "  YES answer wi l l  restart  the WRKAST Command at the very beg inn ing o f  the 
program ( not the entry po int ) and a "N" NO reply wi l l  s top the prog ram .  
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8 . 2  WRKCHK 

The MTEN Command WRKCHK (WoRK a CHecK) program w i l l  a l low the u s e r  to 
s e lect  a method of  computat ion and  enter  a l i s t  of s e l e c ted tr i ang l e  numbers . 
The progr am wi l l  then make the computat ion  and pr int  the re sults . There  are  
three  pos s ib le  opt ions f o r  the me thod of  computat ion , n ame ly , a c entra l  po i nt  
( po l e  che ck or  s i de  equat ion )  c a l led  a S IDECK , a braced quadrang le  che ck  (po l e  
at  d iagonal i nter sect ion  and a l l  four corne r s )  c a l l e d  a QUADCK , o r  a 
compa i r s o n  of  two l engths (measured  bas e l ine s ) c a l led  a BASECK.  To enter  the 
program type WRKCHK <cr> . The program w i l l  prompt the u s e r  to s e l e c t  a me thod 
of  computat ion by f lashing  the f o l lowing to the s c reen : 

+--------------- - - ----- -- - - - - - - -------------- - - -------- - -------- - - - - -------- + 

0 1  
02 
03 
04 
05 
06 
07  
08  
09 
1 0  
1 1  
1 2  
1 3  

24 1 

ENTRY WRKCHK 
- - - - - - - - - - - -�� - - - - - - - - --------

S IDE EQUATION " TEST" FOR A CENTRAL POLE 

S IDE EQUATION " TEST" FOR A QUADRILATERAL 

LENGTH EQUATION " TEST" BETWEEN TWO BASES 

SELECT THE DES I RED TYPE OF "TEST" (N ) ? 

SELECT E ITHER ( OB SERVED , PLANE) /0 , 1 / ANGLES 

( S IDECK) 1 

( QUADCK) 2 

(BASECK) 3 

1 

( N ) ?  0 

+---- - - - --------------------------------------------- ------------- - - - - ------+ 

F igure ( 8 . 09 )  ---- WRKCHK S e l e c t ion S c reen  

Us i ng the  above s creen a s  an example  the des i r e d  "TEST" s e l e c t ed  was 
S IDECK ( 1  <cr» and the ang le opt ion s e l e c ted was OBSERVED (0 <cr» . However 
e i ther opt ion for the ang l e s  (OB SERVED/PLANE ) cou ld  have been s e l e c t e d  for any 
one of  the three  methods of computation . The o n ly d i f f e rence be twee n  a PLANE 
ang le  and  an OBSERVED ang le  is that the PLANE angles  have been cor r e c te d  for  
t r i ang l e  c losure and sphe r i cal  e xces s .  Each method o f  computation  ( S IDECK
QUADCK-BASECK) w i l l  be f u l ly de s c r ibed s eperate ly .  The spe c i f i ed  l im i ts for  
e ach method are  set  f o r th in " C l as s i f i cation , S tandards  of  Accuracy ,  and 
General  Spe c i f i cat ions  of  G eodet i c  Contro l Surveys " ,  NOAA -- SiT 8 1-29 , pages  
3-7 . A s amp le  S IDECK or  QUADCK computat ion i s  g iven by an  examp l e  i n  the 
"Spe c i f i ca t ions  to Suppor t  C las s i f i cat ion , S tandards of Accuracy,  and General  
Spe c i f i ca t ions  of  Geode t i c  Contro l Surveys " ,  NOAA -- SiT  80-98 , page s  1 0-1 1 .  

The S IDECK me thod of computat ion  i s  u s e d  to compute a value for  the 
average correct ion  to an observed d i re ct ion .  W i th the va lue f o r  the ave rage 
co rrect ion  the user can check to see  if the s pe c i f i cat ion  l im i t s  have been  
me t .  The  a c tua l computat ion i s  done  by s ta r ting f rom a common leng th , 
comput ing through a cha i n  of t r i ang l e s , and then c l o s i ng back on  the s ame 
common l e ng th .  

At  thi s  po i nt  the program w i l l  c l ear the s creen a n d  re load i t  w i th the 
S IDECK prompts . The prog ram wi l l  prompt the u s e r  to s e l e c t  the c e n t ra l  po l e  
by f lash i ng th i s  me s s age to  the s creen : 
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CENTRAL POLE STANDPOINT NUMBER /SPN/ (NNN ) ? 

The fol lowing examp le  S IDECK computation i s  for a geometr i c  f igure  wh i ch has  
s even t r iangles  around the centra l po l e  S tandpoint  S PN=85 . F igure ( 8 . 1 0 ) i s  
the S PN conf igurat ion  for the ver t i c i e s  o f  the s even tr i ang les . 

o 
/ \ 

/ \ 
/ \ 

/ \ 
/ \ 

84  

/ \ 
/ \ 

/ B A \ 
+ --------------- + 

8 1  

7 87  

83  

F igure ( 8 . 1 0 ) ---- S IDECK Tr i ang l e  & SPN Conf igurat ion  

Now that the  central  po l e  has b een  s e l ected , the  us e r  mus t  e nter  a 
cha i n  of t r iang l e s  f o r  the geome t r i c  f igure to be t e s te d . The program wi l l  
prompt the fo l lowing mes sage : 

TRIANGLE NUMBER (NNN ) ? ---

Each tr iang le  numbe r  i s  entered  one at a t ime cons e cut ive ly around the 
geomet r i c  f igure unt i l  it is comp l e ted . The method of e ntry for the cha i n  of 
t r i ang les  can be  e i ther  c lockwi s e  or  counte rc lockw i s e .  However for  
cons i s tency w i th in  a proj e c t  area , a l l  S IDECKs shou l d  be the  s ame , that i s  f o r  
examp l e , a l l  c lockw i s e .  The S IDECK s c reen  fo r  the above con f iguration i s  
g iven o n  F igure ( 8 . 1 1 ) and a pr i n ted l i s t ing of the me thod of c omputat ion i s  
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g iven on  F igure ( 8 . 1 2 ) . 

+--- - - - -- ---- ----------------- ----------------- ------------- - - - - - - - - - ------ -+ 

0 1  
0 2  
0 3  
04 
05 
06 
07 

ENTRY ---- S IDECK ANGLES=OBSERVED 

CENTRAL POLE STANDPOINT NUMBER /SPN/ ( NNN ) ?  85 

H 54 NY CHANGE ( Y/N ) ?  N 

1 4  
1 5  ENTER LIST  OF TRIANGLE NUMBERS FOR THI S  GEOMETRIC FIGURE 
1 6  MAXIMUM OF 28  TRIANGLE NUMBERS 
1 7  ENTER A ZERO TO S TOP TRIANGLE NUMBER ( NNN ) ?  0 
1 8  
1 9  TRI L I S T  5 1 8  1 6  7 1 0  20 2 2  
2 0  
2 1  
22  
23 
24 REPEAT THI S  ENTRY COMMAND (Y/N) N 

+---- - - ------- --- -- ---- - --- -------- -- ------ - - - - - - - - -- - -- ---- -- -- - -- - - - ------+ 

F igure ( 8 . 1 1 )  ---- SIDECK S c reen  

S IDECK 

STATION : H 54 NY S PN 85 

-TEST WITH OBSERVED ANGLES-

----------- LEFT 
TRI STA ( "A" ANGLE) 
NBR NBR DEG MN SEC 

S IDE ------------ ----------- RIGHT S IDE - - - - - - -----

STA ( "B "  ANGLE) 
S IN (P ) COTCA)  NBR DEG MN SEC S IN ( B )  COT ( B )  

5 
1 8  
1 6  
7 

1 0  
2 0  
22  

- -- - ---------- - --- - - - - - -- - --------- ------- - - - - - - - - - - - � - - - - - - - - - - - - - - - - -

8 3  1 05 09 29 . 00 . 965208 18 -0 . 27 1  70 46 05 40 . 00 . 72 048388 0 . 963  
70  20  32  4 1 . 24  . 35 093949 2 . 668 78 1 5 1  1 3  3 1 . 40 . 48 1 36532  - 1 . 82 1  
78  43 25  28 . 22 . 68 739822 1 . 05 7  84 1 1 1  28 32 . 66 . 9305 7267  -0 . 393 
84 40 05 2 2 . 1 2 . 643983 15  1 . 1 88 86 1 0 7  56  55 . 3 7 . 95 1 33 2 74  -0 . 324 
86  69 40  2 7 . 1 3  . 93 7 73263 0 . 3 70  8 1  3 7  0 8  55 . 64 . 6038869 4  1 .  320 
8 1  9 1 9  22 . 98 . 1 6 200084 6 . 09 1  87  1 5 0  1 5  22 . 52 . 496 1 2 1 70 - 1 . 75 0  
8 7  6 07  2 1 . 65 . 1 0665768 9 . 322  83  1 30  52 . 85 . 02643308 3 7 . 8 1 8  

� - - - - -------�----- - - - - - - - - - - - � -------

S IN PRODUCT = . 00242954 20 . 968 SIN PRODUCT "" . 00243 1 5 0  

RHO* « LEFT/RIGHT) -ONE) 
COT (A) + COT ( B )  
C LOSURE / SUM 

CLOSURE -
SUM -= 

AVE CORRN/ANGLE 
AVE CORRN/DIRECTION -= 

- 165 . 66 
65 . 36 
-2 . 53 
- 1 . 27 

SEC 

SEC 
SEC 

F i gure  ( 8 . 1 2 ) ---- L i s t i ng of a S IDECK Computat ion  

44 . 389 
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The QUADCK me thod of  computat ion  i s  used  to  compute a va lue for  the 
average corre ct ion to an obs e rved d i re c t ion for a braced quad r i l a t e ra l .  W i th 
the value for  the average corre c t ion for  the g eometr i c  f igure the u ser  c an 
check to s ee  i f  the spe c i f i cat ion l imits  have been me t .  The a c tua l 
computation i s  done by s tart i ng f rom a common length ,  comput i ng through a 
cha i n  o f  t r i ang l e s , and then c l o s ing back on the s ame common l e ng th . I n  the 
g eome t r i c  s t ructure of a braced quadr i l atera l , the computation  through a cha i n  
o f  t r i ang les  c a n  b e  d o n e  by f ive d if ference cha i n s . That  i s  t o  s ay ,  the po l e s  
for  thi s  method of  computat i on can b e  s e l ected  a t  f ive d i f ferent  locat ions . 
The f i r s t  location  i s  a lways taken as  the inte r s e c t ion o f  the two d i agona l s . 
The o ther four locat ions  are taken as  the four corners  of  the quad r i late ra l .  

The program ,  f o r  th i s  me thod o f  computat ion , h a s  a f ixed format f o r  
the entry o f  the tr i ang l e  number s  used i n  the geometr i c  f i gure l ayout . F i r s t  
a s  a po int  of  reference , o n e  corner of  the quadr i latera l  i s  s e l e cted  b y  the 
us e r .  Thi s  corner , c a l l ed the "QUAD" Po int , w i  1 1  become the guide  to the 
entry of tr iang l e  numbers  late r ,  s ee  the QUADCK quad r i lateral  be low .  The 
prog r am wi l l  prompt the user to s e l ect  a "QUAD" Po int  by : 

QUAD STANDPOINT NUMBER /SPN/ (NNN ) ? 

85 
+ 

/ \ 
/ \ 

/ \ 
/ \ 

/ \ / \ 
/ \ 

/ \, 
84 + - - - - - - - -0- - - - - - - - + 83 

\ / 
\ / 

\ / 
\ / 

\ / 
\ / 

\ / 
\ / 

\ / 
+ 

"QUAD" Po i nt  ( SPN=70)  

70  

Then  the cha i n  o f  t r i angles  ( only  four c an be  e ntered ) wi l l  be  prompted w i th 
the f o l lowing prompt , s ee QUADCK S c reen F igure ( 8 . 1 3 ) : 

TRIANGLE NUMBER ( NNN ) ? ---

The t r i ang l e  numbers  mus t  be entered  i n  the f o l lowing order  exa c t ly .  F i r s t ,  
the t r iang l e  number  wh ich contains  the "QUAD" P o i n t  a n d  h a s  i ts d iagonal  
oppos i te the "QUAD" Po int . S econd , enter  the tr iang l e  number whi ch is  
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oppos i t e  to the f i rs t t r iang l e  such that i t ' s  d iagona l  i s  a d j a cent  to the 
d i agona l of the f i r s t  t r i ang le . The third  tr i ang le  number  entered  mus t  be the 
t r i ang l e , such that one t r i ang l e  s ide contains  the s e cond d i agonal  conne c t i ng 
the "QUAD" Po int  and the quadr i l atera l corner oppos ite  to i t  and i s  on  the 
r ight s i de of the geometr i c  f igure as  s een f rom the "QUAD" Po i n t .  The l a s t  
t r i ag l e  numbe r  t o  b e  e nte red i s  the t r i ang l e  oppos i te t o  the th i r d  t r i ang l e  
such that i t ' s  d i agona l  i s  adj acent t o  the d i agonal o f  the thi r d  t r iang l e .  
The t r i angle cha in order-of-entry for  the f igure above i s ; f i r s t  t r iang l e  
number  3 ,  then 4 ,  5 ,  and t r i ang l e  6 las t .  

85 
+ 

/ \  
/ \ 

/ \ 
/ \ 

/ \ / \ / 4
\ / 

\ / 
\ / \ 

84+ ------------------- +83 
\ / 

\ / 
\ / 

\ 3 / 
\ / 

\ / 
\ / 

\ / 
\ / 

\ / 
+ 

"QUAD" Po i n t  ( SPN=70)  

/ 
/ 

/ 
84+ 

\ 
\ 

\ 

/ 
/ 

/ 

6 

\ 
\ 

\ 

/ 

/ 
/ 

/ 

\ 
\ 

\ 

85 
+ 

\ 

\ 
+ 

/ 

\ 

/ 

\ 
\ 

\ 
\ 

5 

\ 
\ 

\ 
\ +83  
/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 

"QUAD" Po int  ( SPN=7 0 )  

Once the t r i ang l e  numbe r s e l e c t ion h a s  been comp l e te d , the program 
wi l l  compute the f ive pos s ib le  QUADCKs . The f i r s t  l i s t i ng , F i gure ( 8 . 1 4 ) ,  i s  
for  a po le computed a t  the inte r s e c t ion of  the d iagona l s . Whi le the s e cond 
F igure ( 8 . 1 5 ) , i s  located a t  only one of  the four pos s ib l e  quad r i latera l  
corner s . The quad r i latera l  corner  shown , s tandpo i nt  SPN=70 , i s  the  "QUAD" 
Po int . 
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01  
02 
03 
04 
05 
06 
07 

1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
20 
2 1  
2 2  
2 3  
2 4  

+---------------------------------------------------------------------------+ 
ENTRY ---- QUADCK ANGLES=OBSERVED 

QUAD STANDPOINT NUMBER ISPNI ( NNN ) ?  70 

BORa HALL 1 9 3 1  CHANGE (yiN ) ?  N 

ENTER L I ST  OF TRIANGLE NUMBERS FOR THI S  GEOMETRI C  FIGURE 
MAXIMUM OF 28 TRIANGLE NUMBERS 
ENTER A ZERO TO STOP 

TRI L IST  3 4 5 6 

REPEAT THI S  ENTRY COMMAND (yiN) N 

TRIANGLE NUMBER ( NNN) ? 0 

+---------------------------------------------------------------------------+ 
F igure ( 8 . 1 3 )  ---- QUADCK S c reen 
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QUADCK 

TRI 3 4 5 6 

POLE AT THE INTERSECTION OF THE DIAGONALS 

-TEST WITH OBSERVED ANGLES-

----------- LEFT 
TRI . STA ( "A"  ANGLE) 
NBR NBR DEG MN SEC 

S IDE ------------ ----------- RIGHT S IDE - - - - - - - - - - - 

STA ( "B "  ANGLE) 
S IN (A) COT (A) NBR DEG MN SEC S IN ( B )  COT ( B )  

3 
5 
4 
6 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - --- - - - - - - - - -- - - - - -

7 0  4 6  05 40 . 00 . 72 048388 0 . 963 83  6 1  1 4  55 . 74 . 8 767 1682  
83 43 54 33 . 26 . 6935 1801  1 . 039 85 28 44 5 6 . 88 . 48097550 
85 3 3  1 9  46 . 50 . 54945430 1 .  5 2 1  84  74 00 40 . 50 . 96 1 3 1580  
84  44 22 5 1 . 76 . 69 942692 1 . 022 70  28  16  34 . 62 . 47372370  

S IN PRODUCT = . 1 92024 19  4 . 544 S IN PRODUCT = . 1 9203 1 95 

CLOSURE � SEC 
SUM = 

RHO* ( ( LEFT/RIGHT)-ONE) 
COT (A)  + COT ( B )  
CLOSURE / SUM AVE CORRN/ANGLE 

-8 . 34 
9 . 06 

-0 . 92 SEC 
SEC AVE CORRN/DIRECTION = -0 . 46 

F igure ( 8 . 1 4 )  ---- QUADCK . . .  Pole  at  Inters e c t ion  o f  D iagona l s  

0 . 549 
1 . 823 
0 . 287  
1 . 859 

4 . 5 1 7  

QUADCK 

TRI 3 4 5 6 

STATION : BORO HALL 1 9 3 1  S PN 70  

-TEST WITH OBSERVED ANGLES-

----------- LEFT 
TRI STA ( "A" ANGLE ) 
NBR NBR DEG MN SEC 

S IDE ------------ ----------- RIGHT S IDE - - - - - - - - - - - 

STA ( l i B "  ANGLE) 
S IN(A) COT CA) NBR DEG MN SEC S IN ( B )  COT ( B )  

5 
6 
3 

- - - - - - - - - - - - - - - - - - - - - � - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

83 1 05 09 29 . 00 . 965208 1 8  -0 . 27 1  85 28 44 56 . 88 . 4809 7550 1 . 823  
85  33  1 9  46 . 5 0 . 5 4945430 1 .  52 1  84  1 1 8 23 32 . 26 . 8 797 1 25 3  -0 . 54 1  
84 44 2 2  5 1 .  7 6  . 69942692 1 . 022 83 6 1  1 4  55 . 74  . 8 767 1 682 0 . 549 

- - - - - - - - - - - - - ----- - - - - -- - - - - - - - - - � - - -

S IN PRODUCT c . 3 7 093253 2 . 8 1 3  S IN PRODUCT = . 37095658 

RHO" ( ( LEFT /RIGHT )-ONE) 
COT CA) + COT C B )  
CLOSURE / SUM 

CLOSURE = 

SUM = 

AVE CORRN/ANGLE 
AVE CORRN/DIRECTION = 

- 1 3 . 3 7 
5 . 73 

-2 . 34 
- 1 . 1 7  

SEC 

SEC 
SEC 

F i gure ( 8 . 1 5 )  ---- QUADCK . . .  Po le at Standpo i n t  SPN=70 

2 . 9 1 2  
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The BASECK method of computation i s  used to dete rmine the m i s c losure  
and  the  pre c i s ion between two bas e s . W ith these  va lues the  u ser  can check to 
s ee  i f  the s pe c i f icat ion l imi ts have been met .  The a ctua l computat ion i s  done 
by s tarting f rom a common l e ngth ( Beg i nn ing Bas e ) , c omput ing through a cha in  
of  t r i ang l es , and  then c los i ng on  a s e cond common l ength ( Ending  Ba s e )  o r  back 
on the s ame common l e ng th .  

Onc e  the BASECK opt ion  has been s e l e c ted the WRKCHK s creen  wi l l  c lear  
and  the BASECK s creen s hown by Figure ( 8 . 1 6 )  w i l l  appear . Next the  u ser  w i l l  
be prompted to enter  the S tandpo int  S PNs for  both the "BEGIN BASE" and "END 
BASE"and the correspond ing s tation name wi l l  f lash to the s creen . Thi s  s e t  o f  
prompts wi l l  b e  fo l lowed by  a s e t  of  prompts lor  the u ser  t o  enter  values  to 
be u s ed for the leng ths  of the two bas e s : 

BEG BASE LENGTH (NNNNN . NNN ) ?  - - - - - - - - - 

END BASE LENGTH (NNNNN . NNN) ? ----------

0 1  
02 
03 
04 
05 
06 
07 
08 
09 
1 0  
1 1  
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
2 0  
2 1  
22 
23 
24 

+---------------------------------------------------------------------------+ 
ENTRY BASECK 

SURVEY POINT NUMBERS /BEGIN BASEl ( NNN ) ?  
NAME : F T  WADSWORTH LH ECC 
NAME : H 52  NY 

SURVEY POINT NUMBERS lEND 
NAME : H 55 NY 
NAME : H 57 NY 

BASEl ( NNN ) ?  

LENGTH OF THE BEGINNING AND ENDING BASES 
BEG BASE LENGTH (NNNNN . NNN) ?  3976 . 795 
END BASE LENGTH (NNNNN . NNN) ?  286 1 . 635  

ANGLES=OBSERVED 

76 83  

86  88  

ENTER LIST OF  TRIANGLE NUMBERS FOR THIS GEOMETRIC FIGURE 
MAXIMUM OF 28 TRIANGLE NUMBERS 
ENTER A ZERO TO STOP TRIANGLE NUMBER ( NNN ) ?  0 

TRI L IST  2 3 4 7 8 9 

REPEAT THI S  ENTRY COMMAND ( yiN) N 
+---------------------------------------------------------------------------+ 

Figure �8 . 1 6 )  ---- BASECK S c reen  

Af t e r  the  l engths  h ave been  entered , the  program wi l l  reques t  the u s e r  to  
enter  a cha i n  of  t r iang l e s  between  to two bases . To  e nter  the cha i n  of  
tr i ang l e  numbers  the program wi l l  prompt the  f o l lowig  mes s age : 

TRIANGLE NUMBER (NNN ) ? 
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The order  of entry for the cha i n  of t r iang l es i s  to s tart w i th the tr i ang l e  
next t o  the "BEG BASE LENGTH" .  Then enter one-by-one  each t r i ang l e  numbe r 
consecut ive ly through the geome t r i c  f igure to be tes ted  to the l a s t  t r i ang l e .  
Make s ure  the l a s t  t r i ang le e n tered  conta i n s  the "END BASE LENGTH" .  The 
f igure ( 8 . 1 7 )  b e low has the S PN conf igurat ion  and t r i ang le  l ayout . For a 
BASECK example  and l i s t ing  of the actual  computat ions s e e  F i gure  ( 8 . 1 8 ) . 

3 

" END 
BASE 

76  

88  

82  

"BEG 
BASE 

LENGTH" 

F igure ( 8 . 1 7 )  - - - - BASECK Tr iang l e  & SPN Conf igura t ion  
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BASECK 

BEGINNING STATIONS ( 76 83 ) ENDING STATIONS ( 86 88 ) 
FT WADSWORTH LH ECC H 55 NY 
H 52  NY H 57 NY 
LENGTH BEG IN= 3976 . 7954 LENGTH END= 286 1 . 7 789 

-TEST  WITH OB SERVED ANGLES-

----------- LEFT S IDE ------------ - - - - - - - - - - - RIGHT S IDE ------------
TRI STA ( "A" ANGLE ) STA ( "B "  ANGLE ) 
NBR NBR DEG MN SEC S IN (A)  COT(A)  NBR DEG MN SEC S I N ( B )  COT ( B )  

- - - - - - - - - - - --- - - - - --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

2 76 43 44 22 . 50 . 69 1 3 8 1 7 1  1 . 045 70  59 49 02 . 88 . 864428 1 0  0 . 582 
3 70 74  22 1 4 . 62 . 96302505 0 . 280 84 44 2 2  5 1 . 7 6  . 69942692 1 . 022  
4 83 43 54 3 3 . 26  . 6935 1 801  1 .  039  85 62 04 43 . 38 . 88359 1 75 0 . 5 30 
7 85 3 1  57 39 . 3 7 . 52934095 1 . 603 86 1 07 56  55 . 37 . 95 1 3 3274 -0 . 324 
8 84 25 0 1  20 . 5 0 . 4229 7 194  2 . 1 42 82  32  1 6  14 . 00 . 5 339 1 790 1 . 584 
9 82 1 1 2 0 1  1 3 . 38 . 92705 053 -0 . 404 88 29 23 48 . 00 . 49085 3 06 1 . 7 75 

--- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --
SIN PRODUCT &: . 09584372 6 . 5 1 3 S IN PRODUCT &: . 1 3 3 1 9297 5 . 8 1 6 

RHO", ( (BEG/END ) "' (LEFT /RIGHT)-ONE) CLOSURE &: 0 . 63 SEC 

BEGIN LENGTH ( MEASURED ) 3976 . 7950  
END LENGTH (MEASURED ) 286 1 . 6350  
END LENGTH ( COMPUTED ) 286 1 . 6437  
DI FFERENCE ( COMP-MEAS ) 0 . 0087 
ONE SECOND CHANGE IN SMALLEST ANGLE 0 . 0297  

l :XXX OR XXX= (END LENGTH) / I D IFFERENCE I 327400 . 

F igure ( 8 . 18 ) - - - - L i s t i ng of a BASECK Computat ion  
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8 . 3  WRKEDM 

The MTEN Command WRKEDM (WoRK an E l e c tron i c  D i s tance  Measurement 
reduc t ion )  wi l l  take a s l ope d i s tance s e lected  by the user  and  redu c e  it  to 
the geode t i c  ( e l l ipsoida l )  d i s tance . Thi s  s lope d i s ance  mus t  h ave previous ly 
been entered w i th the Commands GETABS + ABSEDM . To enter  the prog r am type 
WRKEDM <cr> . The program w i l l  prompt the us e r  to s e l e c t  a Standpo i nt  S PN .  

Once thi s  SPN , for  example  SPN=85 , has  been entered  the prog r am wi l l  
f l ash to the s creen a l l  obs e rved abs tract  s e t ( s ) . The program w i l l  l i s t  every 
"EDM" abs tract  observed a t  S PN=85 in  order  of  s e t  number ,  s e e  1 - , 2- , and 3-
l i s ted be low . In  add i t ion to the s e t  number ,  the Forepo i n t  S PN i s  l i s ted  
a long w i th the s ource s ta tement or "LINEI/" . The proper s lope measurement 
s hou ld  be iden t i f iable  f rom th i s  g iven i nformation . See F igure  ( 8 . 1 9 )  for an 
examp le  reduct ion  s c reen  and the s e l e c t ion of an  abs tract  s e t .  Once the 
abs tract  s e ts have been f l ashed to the s cree n ,  the program w i l l  prompt the 
u ser  to s e l ect  one . I n  thi s  example  the "SET NUMBER /AB S/ " ,  the s e cond  was 
s e l e c ted . 

SET NUMBER /ABS/  ( NN ) ?  2 

+---------------------------------------------------------------------------+ 
0 1  
02  
03 
04 
05 
06 
07  
08  
09 
1 0  
1 1  
1 2  
1 3  
1 4  

24 / 

ENTRY WRKEDM 
------------------------------

STANDPOINT NUMBER /SPN/ 
STATION NAME---

FOREPOINT NUMBER /SPN/ 
STATION NAME---

ABSTRAC T ( S )  FOR THIS  STATION 

SET SPN 
1 - 86 
2- 84 
3- 83 

LINEII 
1 4  
1 5  
1 6  

( NNN) ? 
H 5 4  NY 

( NNN ) ?  
H 5 3  NY 

SET NUMBER /AB S /  ( NN ) ?  

CHANGE STANDPOINT /SPN/ STAT ION ( Y/N ) ? 

85 

8 4  

2 

Y 
+---------------------------------------------------------------------------+ 

F igure ( 8 . 1 9 )  ---- WRKEDM Sc reen 

The reduction o f  the measured s lope d i s tance  is done in three 
s e c t ions . The f i r s t  s e c t i on reads a l l  data requ i red to comp l e t e  the r educt ion  
computat i on f rom the proj e c t  data  f i le s . The s e cond s e c t ion does  the a c tua l 
reduc t ion computation  for  the s e l ected d i s tanc e . Wh i l e  s e c t ion  three  wi l l  
take the newly reduced geode t i c  d i s tance and r e s ave i t  a t  the curr ent  data  
record  locat ion i n  DAT F i le . 

The r e s aving o f  the current DAT F i l e  r ecord , w i l l  o c cur  on ly  i f  the 
computation was comp l e te d  w i thout a n  e rror . I f  an error  d i d  o c cur , the DAT 
F i l e  re cord is l e f t  w i th the geode t i c  d i s tance equa l to zero and th i s  w i l l  
produce the f o l lowing pr i n ted  mes s age  anyt ime the command LSTDST  i s  u s e d . The 
mes s age wi l l  i n d i cate  to the user  that the obs ervat ion has not ye t been 
reduced . See  F igure ( 1 0 . 08 )  whe re an example  s ummary i s  l i s t e d . 
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SLOPE < 2692 . 0000> 

However i f  no error  o c cures , the prog ram wi l l  pr int  a l i s t i ng o f  the 
reduct ion computat ion  as shown by F igure (8 . 20 ) . Next a f ter the l i s t i ng i s  
printe d ,  the prog ram w i l l  prompt the u s e r  the f o l low ing : 

CHANGE STANDPOINT ISPNI STATION ( yiN ) ?  N <cr>  

A "N"  NO r esponse  w i l l  reprompt the u s e r  for add i t i onal s e t s , i . e . , "EDM" 
abs tract  1 and 3 ,  to be reduced at the s ame S tandpo int  S PN .  Wh i l e  a "y"  YES 
response  wi l l  a l l ow the user to s e l e c t  a d i f f e rent S tandpo i n t  S PN .  

S PN 
NBR 

FR 85 
TO 84 

ELECTRONIC DI STANCE MEASUREMENT 
TASK LINE NUMBER 15 

STATION NAME STATE ELEVATION 
OF MARK 

(M) 
H 54 NY NY 4 . 546 
H 5 3  NY NJ 3 . 342 

DEG MN SEC 
MEAN LATITUDE 40 40 40 . 03 
AZ IMUTH OF LINE 262  36 3 7 . 96 

DATE INSTRUMENT SLOPE 
D I STANCE 

(M) 
( YYMMDD) NUMBER 

o 

GEOID 
HEIGHT 

(M) 
0 . 0  
0 . 0  

8 003 16  9 7 0 1 1  3437 . 7 150  MEAN 4 SHEETS 
------------------------------------------�y--------
MEAN SLOPE 
2ND VELOC ITY (K=O . 1 8 )  
MARK TO MARK ( CHORD ) 
SEA LEVEL ( GEOIDAL ) 
GEODETIC ( ELLIPSOIDAL) 

3437 . 7 150 
343 7 . 7 1 50  
3437 . 7 1 4 1  
3437 . 7 1 1 7  
3437 . 7 1 1 7  

SPN 85 
EDM 2 WRK 

HEIGHT 
INSTR .  

(M )  
1 . 648 
1 . 495 

F i gure ( 8 . 2 0 )  ---- A WRKEDM ( Reduction Computat ion )  L i s t i ng 
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8 . 4  WRKGPN 

The MTEN Command WRKGPN (WoRK a Geograph i c  Pos i t ioN)  wi l l  compute a 
geograph i c  pos i t ion for a n  unknown Forepo int  SPN f rom a S tandpo int  S PN g iven 
i t s  geog raph i c  pos i t ion , the az imuth and  d i s tance to the unknown Forepo int , 
and pr i n t  a l i s t ing of  the computation . To enter  the prog ram type WRKGPN 
<cr> . The program wi l l  prompt the u s e r  to s e l e c t  a mode of computat ion by 
f l ashing  the fo l lowing mes s age to the s c reen : 

COMPUTE AN APPROXIMATE POS ITION ( yiN) ? N 

A "N" NO respon s e  wi l l  e n ter the "Normal "  mode o f  the WRKGPN Command , 
whereas , an answer of  "Y"  YES w i l l  enter  the "Approximate "  mode . Both modes  
operate the s ame for  the f i r s t  two s teps o f  the computat ion . The SPN 
conf igura t ion mus t f i r s t  be e s tab l i shed . To do thi s  the prog ram prompts the 
u ser  to e nter three SPNs , name ly ,  the B ackpo i n t  ( S TATION 1 ) ,  the S tandpo int 
( S TATION 2 ) , and  the Forepo i n t  ( S TATION 3 )  in  that orde r .  Af ter  the three 
SPNs h ave been entered , the prog ram w i l l  e s tabl i s h  an  azimuth f rom the 
S tandpo int  SPN to the Forepo int S PN .  The only d i f ference  between the "Norma l "  
and "Approximate"  modes  at  t h i s  po i n t  i s  the type of  g eode t i c  i nverse  
permi tted  by the  program .  The i nverse  az imuth computat ion  i s  computed  between 
the Standpo int  SPN (85 or 83) and the B ackpo i n t  S PN (83 or 70 ) , s e e  F i gure 
( 8 . 2 1 )  for the conf igurat ion and F igure ( 8 . 22 )  f o r  the s ample WRKGPN S c reen . 

84 + 

FOREPOINT 

ANGLE--

STANDPOINT 
+ 85 

+ 83 
BACKPOINT 

BACKPOINT 
70 + 

ANGLE--

+ 7 1  
FOREPOINT 

STANDPOINT 

+ 83  

F igure ( 8 . 2 1 )  ---- WRKGPN Conf i gurat ion  for  S ta ndpo int  SPNs  

W i th the i nfomat ion  ava i l able f rom the f ir s t  s te p ,  the prog r am w i l l  
compute  a geodet i c  i nve r s e  az imuth between the S tandpo i n t  ano the B ackpo int  
for  the u ser  i n  the "No rma l "  mode  on ly  i f  the GPC s  ( Geograph i c  Pos i t i o n  Code )  
for  bo th SPN ' s are grea  t e r  than or  equal  to a va lue o f  4 .  Howeve r ,  1 n  the 
"Approximate " mode the s ame inve rse  az imuth computation  w i l l  be computed  by 
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the prog ram i f  both GPC va lues are  only e qual to 2 o r  g reate r .  

Once  the inve r s e  az imuth has been  e s tabl i shed  between  the S tandpo i n t  
and the Backpo int the prog ram wi l l  check t o  see  i f  a combined  "LST"  exi s t s  f o r  
the S tandpo int  SPN .  I f  a "LST" i s  n o t  avai lable , no computat ion  i s  pos s ib l e . 
I f  the "LST" for  the S PN does exi s t ,  the program wi l l  compute  the c lockwi s e  
ang le  f rom the Backpo int  SPN around to the Forepo int  S PN .  Th i s  ang l e  i s  then 
added to the " IN IT IAL AZIMUTH" o f  the Ba ckpo int in order to d e t e rmine the 
"FORWARD AZIMUTH" to the Forepo i n t .  

The next s tep , the user  mus t s e l ect  which  d i s tance ( s ) are  to be u s e d  
in the computat ion . I f  mo re than one d i s tance i s  ava i lab le , the program w i l l  
let  the user  s e l ect  any one o r  a l l  d i s tances . At thi s  po int  the fo l lowing 
mes sage  wi l l  f lash to the s creen : 

STANDPOINT-TO-FOREPOINT 

The program wi l l  f i r s t  s earch eve ry d i s tance record in the DAT F i l e  that wa s 
measured f rom the Standpo int  SPN in order  to f ind a l l  the d i s tances  measured  
to the Fo repo int SPN .  As each d i s tance  o r  abs tract i s  found i t  w i l l  f la sh  to 
the s creen . When the Standpo int  search is  comp l e te d ,  the program wi l l  f l a sh  
the f o l l owing mes s age t o  the s c reen : 

FOREPOINT-TO-STANDPOINT 

The program at th i s  po int  wi l l  beg in s e a r ch i ng every d i s tance r e cord  measured  
at the  Forepo i nt  SPN i n  orde r to  f ind a l l  d i s tances that were measured  back to  
the S tandpo int  SPN . Each d i s tance , a s  i t  i s  found , wi l l  a l so  be f lashed to 
the s creen  for  the u s e r  to review .  

0 1  
02 
03 
04 
05 
06 
07 
08 
09 
1 0  
1 1  
12  
1 3  
14  
15 

+---------------------------------------------------------------------------+ 
ENTRY WRKGPN 

c-
BACKPOINT NUMBER /SPN/ (NNN ) ? 70 BORO HALL 1 93 1 

STANDPOINT NUMBEF /SPN/ (NNN ) ? 83 H 5 2  NY 

FOREPOINT NUMBER /SPN/ ( NNN ) ? 7 1  POUCH 1 9 3 1  

ENTER<FOREPOINT> DISTANCE ( S ) ( Y/N ) ? Y ENTER /NBR/ ( NN ) ? 

STANDPOINT-TO-FOREPOINT FOREPOINT-TO-STANDPOINT 
NBR ABS-SOURCE 

1 EDM 2-2 

1 

24 1 REPEAT THI S  ENTRY COMMAND (Y/N ) N 
+---------------------------------------------------------------------------+ 

F igure ( 8 . 22 )  ---- WRKGPN S c reen  

The s e l e c t ion  o f  d i s tance s  c an  come from three  types o f  data . The r e  
can b e  "DST" , "LGH" , and "EDM" Abs tracts  f rom whi ch t o  choo s e . I f  the d a ta 
used  i s  f rom a "DST" Abs tra c t ,  i t  wi l l  be r educed to a geode t i c  d i s tance . I f  
a "LGH" Abs t ract  d i s tance i s  s e le c te d , the d i s tanc e  wi l l  b e  a geod e t i c  
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d i s tance  a l ready and no reduc tion  wi l l  be requ i r e d .  Howeve r ,  if  the  d i s tance  
s e lected  is f rom an "EDM" Abs tra c t ,  i t  mus t f i r s t  b e  reduced by t h e  prog ram 
WRKEDM . The WRKGPN prog ram wi l l  f l ag th is d i s tance as  not r edu c e d  and no 
computa t ion i s  pos s ib l e . 

This  is  the po i n t  where the two modes o f  computat ion become complete ly 
d i f feren t .  The "Norma l "  mode whi ch wi l l  be  d e s c r i bed here f i r s t  and the 
"Approximate " mode wi l l  be de s cr ibed l a te r .  I n  the "Norma l "  mode t h e  user i s  
prompted by the fo l l owing : 

ENTER <STANDPOINT> DISTANCE ( S ) ( Y/N) ? -

The us e r  can then enter  as  many s tandpo int measurements  as  are  l i s te d  under 
the " STANDPOINT-TQ-FOREPOINT" head ing one  at a t ime . The prog ram w i l l  f la sh  
to the s c reen the f o l lowing mes s age  f o r  the u ser : 

ENTER /NBR/ ( NN ) ? --

The u s e r  mus t  now s e l e c t  a numbe r  f rom the l i s t  unde r the head irig "NBR " , then 
the prog ram wi l l  reprompt if more  d i s tances  are  to be e ntered . If  not ,  the 
program w i l l  then prompt the user  the fo l l owing mes s age  and a d d i tional  
d i s tance s  can  be s e le c ted  f rom tho s e  d i s tances  l i s ted unde r  the head ing  
" FOREPOINT-TO-STANDPOINT" : 

ENTER <FOREPOINT> DI STANCE ( S ) ( Y/N ) ? Y 

The "Norma l "  mode us i ng the SPN conf igurat ion , the computed i nve r s e  az imuth , 
the d etermined forward  az imuth , and d i s tance ( s ) s e l ec ted , w i l l  now compute  
the g eog raphic  pos i t ion  f o r  the Forepo int  SPN . 

The g eograph i c  pos i t ion computed with the prog ram WRKGPN in the 
"Norma l "  mode wi l l  s e t  the GPC to a value of 5 .  When  the prog ram a t t empts to 
r e save the cur rently computed g eog raph i c  pos i t ion i n  the GPN F i l e , i t  w i l l  
replace  any previous ly c r ea ted  o r  s tored  pos i t ion who s e  GPC value i s  l e s s  than 
o r  equa l  to a 5 .  A s amp l e  pr inted  l i s t ing of a WRKGPN computation i s  g iven by 
F igure ( 8 . 23 ) . 

The "Approximate "  mode wi l l  compute two i tems . The f i r s t  i tem i s  an  
approximate g eog raph i c  pos i t ion  and the s e cond i t em i s  an  approximat e  
e l evat i o n  of  the Forepo i n t  SPN .  However in bo th cas e s , the i n f o rmat ion wi l l  
be  re s aved on ly i f  the GPC and E levat ion Code are l e s s  than o r  e qu a l  to a 
va lue o f  2 .  I f  e i ther  one o f  the codes  is g reater  than a 2 ,  tha t  i tem wi l l  
not  be resaved i n  the GPN F i l e .  The method o f  computat ion u s e d  in the 
"Approximate " mode is d i f f erent f rom that us ed  i n  the "Norma l "  mod e .  In  the 
"Norma l "  mode the user  cou l d  s e l e c t  one  or  more  d i s tance  abs tracts , howeve r i n  
the "Approximate"  mode the progr am wi l l  a l low the u ser  t o  s e l e c t  o n l y  one . 
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S PN 7 1  GPN 

------------- TRAVERSE COMPUTATION 

SPN S TATION NAME DEG MN SEC 

83 H 52 NY 200 31  53 . 6 1 INITIAL AZIMUTH 
85 H 54 NY 62  04 43 . 38 ANGLE 
84 H 53  NY  262 36  3 7 . 00 FORWARD AZ IMUTH 

S PN ABS SET LINE/VOLUME 
85 EDM 2 1 5  3437 . 7 1 1 7  
84  EDM 1 1 0  3437 . 7597 

DISTANCE USED 3437 . 7357  METERS <Geode t i c> 

GEOGRAPHIC  POS ITION 

STAT ION NAME H 53 NY 

DEG MN SECONDS 

LATITUDE 40 40 32 . 8448 NORTH 
LONGITUDE 74 03 34 . 8600 WEST 

------------------ --------------------------------

SPN NBR 
FROM TO 

85 84 

STATION NAME 

H 5 3  NY 

FWD AZ IMUTH BACK AZ IMUTH 
DEG MN SEC DEG MN SEC 

262 36 3 7 . 00 82 35 02 . 38 

F i gure ( 8 . 2 3 )  ---- WRKGPN � i s t i ng for  a "Norma l "  Computat ion 

If both the approximate geograph i c  pos i t ion and e l evat i o n  are needed  
for  a Forepo int  SPN , the best  us eab le  d i s tance i s  an "EDM" Abs tract whe r e  
ver t i ca l  ang l e  observations  have been obs e rved a n d  e ntered  w i th GETABS + 
ABSZEN . The program w i l l ,  g iven the S tandpo int  SPN g eograph i c  pos i t ion , 
compute the space  r e c tangu la r  coo rd i nates  (X2-Y2-Z2 )  for s tat i o n . The n the 
program wi l l  compute us ing , the « SLOPE» d i s tance f rom the " EDM" Abs trac t ,  
the determined  az imuth to the f orepo int (AZ23 ) ,  and the o b s e rved zen i th 
d i s tance , the space  re c tangu lar  coord inates  (X3-Y3-Z 3 )  for  the Forepo int  S PN . 
The geog raph i c  pos i t ion of  the Forepo int  SPN can be computed a l o ng with and 
e l l ipso i da l  he ight for  the s ta t ion f rom the space rectangu lar  coord inates . I f  
the only d i s tance ava i lab l e  i s  a "DST" Abs tra c t ,  that i s , a hor izonta l 
measurement , the prog ram wi l l  s e t  the zen i th d i s tance to a d e fau l t  value e qua l 
to 90 degrees  for  the compu tation . The s ame procedure i s  us e d  when a "LGH" 
Abs tract  i s  ava i l ab le  or  s e l e c ted . 

The f o l lowing me thod of  computation i s  used  for  the WRKGPN Command i n  
the "Approx imate "  mode , o n c e  the forward az imuth h a s  been d e t e rmined , the 
d i s tance s e le c ted , and the zen i th d i s tante ( s )  computed or foun d . The space  
rec tangu l a r  coo rd i nates  are f i r s t  computed for  the Standpo int  S PN ( STATION 2 ) . 
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The next s tep i s  to compute the three coord inate  o f f s e ts by c reat ing 
three t rans format ion e quations . Then  the three  of f s e ts (DX-DY-DZ ) can  be 
added to the S tandpo int  SPN coor d inates (X2-Y2-Z2 )  to obta i n  the coo r d inates 
(X3-Y3-Z3 )  o f  the Forepoint S PN .  Th i s  i s  done by conve r t i ng the zen i th 
d i s tance  to a vert i ca l  ang le ( above/be low) the p l ane o f  the hor i zonta l  surface  
and  us i ng the d i s tance to compute  the three o f f s e ts . 

At th i s  po int  i n  the "Approximate"  me thod of computation , the program 
wi l l  p r int  the fo l lowing informat ion about the Forepo i nt SPN o n  the l i s t i ng , 
the e l evation o f  mark , the Elevation Code , and the GPC , s ee F i gure ( 8 . 24 )  for  
an examp l e . 

--DATA C URRENTLY IN STORAGE--
ELEVAT ION CODE POS ITION 

(M) CODE 
29 . 96 7  2 9 

In  th i s  examp l e  the po s i t i on ' s  ( GPC) has  a value of  9 ,  the approximate 
computed  pos i t ion wi l l  not be updated on the G PN F i l e  r e cord . However , the 
E levat i on  Code for the Forepo i n t  SPN has a value  of  o n ly 2 ,  the re fore the 
newly computed mark e l evat ion  for  the Fo repo i n t  SPN wi l l  be entered  and 
r e saved on the GPN F i l e reco r d . In  add ition  to l i s t i ng of  the approximate 
computed  pos i t ion , the program wi l l  pr int for the use r ,  the obs e rved  zen i th 
d i s tance s , the ( T-O) values , the corre c t ions f o r  the r eduction  to l ine  j o i n ing 
s tat ion s , the corrected  zenith d i s tances , and the minute check . I f  the current 
e levat i on  ln the GPN F i l e  is  to  be replaced , the prog ram w i l l  p r i nt the 
f o l low i ng mes s ag e : 

REPLACED WITH 2 9 . 739 2 

Thi s  me s s age wi l l  l et  the user  know that the current va lue of  the e leva t ion  o f  
mark i n  the GPN F i l e  f o r  the Forepo int  SPN has been replaced  b y  29 . 739  meters  
and set the e l evation  code  to a va lue o f  2 .  The f inal  me s s ag e  p r i nted  for  the 
us er , i f  the current geograph i c  pos i tion  was�aved , is the f o l lowing : 

GEOGRAPHIC POS ITION WILL NOT BE  STORED 

The refore  in th i s  examp l e , s in c e  the GPC and E l evation Codes are  h i e ra ch i ca l , 
a GPC va lue o f  2 c an no t rep l a c e  the exis t i ng GPC value o f  9 ,  whi l e the 
exi s t i ng E leva t ion Code o f  2 i s  equal to the n ew value s e t ,  the prog r am wi l l  
a l low the new e l evation to be rep laced . 
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------------- TRAVERSE COMPUTATION 

S PN STATION NAME DEG MN SEC 

SPN 7 1  GPN 

70 BORO HALL 1 9 3 1 
83 H 5 2  NY 

275 2 1  3 7 . 99 INITIAL AZ IMUTH 
3 1 1  34 38 . 29 ANGLE 

71 POUCH 193 1 226 56 16 . 28 FORWARD AZ IMUTH 

SPN ABS SET L INE/VOLUME 
7 1  EDM 2 2 337 1 . 7890 

STATION NAME 

LATITUDE = 
LONG ITUDE = 

DI STANCE USED 

APPROXIMATE 
GEOGRAPHIC  POS ITION 

POUCH 193 1 

DEG MN SECONDS 

337 1 . 7890 METERS 

40 37 07 . 8968 NORTH 
74 04 05 . 6 1 47 WEST 

--DATA CURRENTLY IN  STORAGE--
ELEVAT ION CODE POSITION 

(M)  CODE 
29 . 967  2 9 

OBSERVED - - - - - - - - - - - - - - - - - - - CORRECTED 

<S lope> 

MINUTE 
POINT ZENITH ( T-O) CORRN ZENITH CHECK 

(DEG MIN SEC) METERS ( SEC ) (DEG MIN SEC )  (MIN)  

STAND ( Z l )= + 89 34  05 . 80 0 . 297 - 1 8 . 1 7  + 89 33 47 . 63 1 .  559 COMPUTED 
FORE (Z2 )=  + 90 27  38 . 50 -0 . 169 1 0 . 34 + 90  27  48 . 84 1 . 608 OB SERVED 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - -

REPLACED WITH 29 . 73 9  2 

GEOGRAPHIC  POS ITION WILL NOT BE STORED 

F igure ( 8 . 24 )  - - - - WRKGPN L i s t i ng for  an "Approximat e "  Computation  
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8 . 5  WRKTRI 

The MTEN Command WRKTRI ( reWoRK a TRIang le computation ) wi l l  take a 
l i s t  o f  tr i ang les  s e l e cted  by the us er , they mus t have previous ly been  c reated 
by GETTRI , compute  each tr i ang l e ,  and pr int  a working  copy o f  the tr i ang l e  
computation . I f  s tat ion l abe l ed  number  ( 1 )  was f l agge d  t o  b e  pos i t ioned , a 
geog raph i c  pos i t i on wi l l  a l s o  be  pri nted . To enter the program type WRKTRI 
< c r> . The program wi l l  prompt the user  to s e le c t  a range of t r i ang l e  numbers  
to  be computed by f la sh ing the f o l lowing mes s ag e  to  the  s creen : 

BEGIN AT TRIANGLE (NNN) ? 
END WITH TRIANGLE (NNN ) ? 

Once  the range has been s e l ecte d , the program w i l l  compute e ach t r i ang l e  i n  
the range one-by-one . A s ampl e  WRKTRI S c reen i s  shown on  Figure ( 8 . 25 )  a n d  a 
comp l e ted tr iang l e  computat ion i s  shown on F i gure (8 . 26 ) . 

+-------------------------------------------------- - - --------�- - - - ----------+ 

ENTRY WRKTRI 01  
02  
03 
04 CURRENT TRIANGLE NUMBER 

07 LOOK UP CURRENT TRIANGLE 
08 LOOK UP THE TRIANGLE LAYOUT 
09 LOOK UP STATION NAMES 
1 0  LOOK UP COMB INED L I STS 
1 1  
1 2  COMPUTE THE D IRECTIONS 
1 3  COMPUTE THE TRIANGLE 
1 4  COMPUTE INVERSE BETWEEN STATIONS 2 AND 3 
15  COMPUTE D I RECT FROM STATION 2 TO 1 
16  COMPUTE D I RECT FROM STATION 3 TO 1 
1 7  
1 8  STORE CURRENT TRIANGLE IN  FILE 
1 9  
20  PRINT THE CURRENT TRIANGLE 

24 / REPEAT THI S  ENTRY COMMAND ( YiN) ? 

4 

+---------------------------------------------------------------------------+ 

F igure ( 8 . 25 )  ---- WRKTRI Screen  
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)" *1t (  4 ) * "' * TRIANGLE NUMBER 

)hb� GPN COMPUTED FOR STATION ONE )� * ,� 

STATION DISTANCE 
NAME 

METERS 

2-3 4379 . 4 1 46 
1 H 54 NY 
2 H 52 NY 
3 H 53  NY  

1-3  343 7 . 3454 
1-2 476 4 . 6390 

OBSERVED 
ANGLE 

DEG MN SEC 

62 04 43 . 38 
43 54 3 3 . 26 
74 00 40 . 5 0 

1 79 59 5 7 . 14  

* ,'0'<"1,  GEOGRAPHIC POS I TION * ,"d, * ,� ;d, * * ,', * ,bb� * ,h� * ,� * 

* * * *  GPN OF SPN = ( 85 ) 
,� ,bh', STATION NAME : H 54 NY 

LATI TUDE : 
LONGI TUDE : 

SPN NBR 
FROM TO 

85 83 
85 84 

DEG MN 
40 40 
74 0 1  

STATION 

H 52  NY 
H 53  NY 

S ECONDS 
4 7 . 2043 
09 . 6998 

NAME 

NORTH 
WEST 

FWD AZ IMUTH 
DEG MN SEC 

200 31 53 . 6 1  
262 36 3 7 . 96 

TRI 4 

S PN 85 

CORRN SPHERICAL PLANE 
ANGLE EXCESS ANGLE 

SEC SEC SEC SEC 

0 . 97 4 4 . 35 0 . 0 1 44 . 33 
0 . 97 34 . 23 0 . 0 1 34 . 2 1 
0 . 97 4 1 . 47 0 . 0 1 4 1 . 45 

2 . 90 60 . 04 0 . 04 6 0 . 00  

BACK AZ IMUTH D I STANCE  
DEG MN SEC METERS 

20 3 1  07 . 28 4764 . 6390  
82  35 03 . 36 3437 . 3454 

Figure ( 8 . 26 )  ---- Pr i nted L i s  t i ng for  Computat ion o f  Tr iang le s  
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Adj us tment Commands 

9 . 1 ADJSTA + GETSTA + LSTSTA 

The MTEN Command ADJSTA (ADjus t a STAt ion )  comb ine s  one o r  up to a 
to ta l  of  ten ( 1 0 )  hor izontal  abs tracts ( AB SHZT )  i nto one un i que l i s t  " LST" for  
the  s tandpo int SPN .  To  enter  the prog ram type ADJSTA <cr> . The program wi l l  
prompt the user  for  the s tandpo i n t  SPN entry. After thi s  entry has  been 
completed , the prog ram wi l l  then s earch out and  co l le c t  a l l  hor izonta l  
abs tracts  ( ABSHZT)  for  the  SPN r equested . 

The ADJSTA program has s ome sys tem res tr i c t ions  f o r  the adj us tmen t .  
The total number  of  abs tracts cannot b e  g reater than ten ,  a n d  the tot a l  number  
o f  d i s t i n c t  po i nts obs erved canno t exceed  57  for  f our  (4 )  abs tracts  o r  5 1  for  
ten  ( 1 0 )  abs tracts . I f  only one  ( 1 )  abs tract exists  for  the  SPN ,  then the 
program wi  1 1  go d i re c t ly to the output 1 i s  t i ng fo:- the comb i ned l i s  t " LST" s e e  
F igure ( 9 . 0 1 ) .  An add i t ional  r e s t r i c t ion requ i res  that the three  programs 
ADJ STA , GETSTA ,  and LSTSTA be run one a fter  the other when  two or more  
abs tracts  exi s t .  

The MTEN Command  GETSTA (GET a STAt ion  ad justmen t )  wi l l  compute a 
l e a s t  s quares  s tat ion ad justment  for the SPN .  To enter  the progr am type 
GETSTA <cr> . The GETSTA prog ram wi l l  prompt the user  for  the d e fau l t  dr ive 
w i th the f o l lowing s tatement : 

CHANGE DEFAULT DRIVE=A TYPE "YES OR NO" 

the user  mus t  then reply w i th e i ther  a YES <cr> or NO <cr> to the prompt . The 
program w i l l  next prompt the us e r  for  the Jobcode w i th the f o l lowing : 

ENTER YOUR CODE/JC/ TYPE "JC= 7 7 "  WHERE 7 7  I S  THE JC 

GETSTA wi l l  also print a summary o f  the abstracts , and the adjus ted d i re c t i on 
for  each f orepo int  SPN ( by abs tract )  and i n  the order  they were comb ined . An 
example  l i s t ing i s  g iven by F igure ( 9 . 02 )  for the S tandpo i n t  SPN=5 0 .  

The MTEN Command  LSTSTA ( L i S T  a STAt ion  adjus tment )  re formats the 
data . To enter the prog ram type LSTSTA <cr> . The prog ram wi l l  prompt the 
us e r  the s tandpo int  S PN entry and a pr i n ted l i s t i ng is prov i ded . A s amp le  
l i s t ing o f  a comb ined  l i s t  "LST"  for  Standpo int  SPN=50 i s  g iven by  F igure 
( 9 . 0 1 ) . 
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COMBINED L I S T  
OF 

HOR IZONTAL D I RECT IONS 

S TANDP O I NT S TAT I ON NAME : 
ODRER-AND-TYPE : 
S TATE/COUNTRY CODE : 

PELLOW 1976 
1 1  
C T  

AB S TRAC T OCCUPAT I ON OB SERVER ' S  
NUMBER DATE ( S ) I N I T I ALS 

1 820630 D LM 
2 820630 DLM 
3 820630 MLB 
4 820706 CEG 
5 820706 C E G  

6 830926 XXX 
7 830926 XXX 
8 831205 RWS 
9 83 1 207 DDW 

VOLUME 
NUMBER ( S ) 

VOL 2 
VOL 2 
VOL 2 
VOL 3 
VOL 3 
VOL 4 
VOL 4 
BK 40 
VOL 3 

SPN 50 L S T  

------INSTRUMENT-----

J S I  & SERIAL NUMBER ( S ) 

15  1 1 62333 
15  1 162333 
15  1 1 62333 
15  1 1 62333 
15  1 1 62333 

142  34567 
142 34567 
142 34567  
15  1 1 62333 

--- FORE POINT --
OB S ERVED S TAT ION NAMES 

SPN VG -D I REC T I ON- NBR 
CODE DEG MN S EC POS 

R IDGE 1 976 54 V 0 0 0 . 00 5 7  
PELLOW 1 9 76 AZ MK 1 64 Z 0 0 0 . 03 5 
PELLOW 1 9 76 AZ MK 57 Z 3 1 2  45 . 78 4 
WIND F I E LD HUN TANK 58 V 20 04 56 . 80 4 
WIND F I E L D  LOT 59 V 41  34 05 . 49 4 
MT CARMEL 2 C TG S  1 940 55 57 07 1 4 . 37 56 
WALL I N G FORD SAN I TAR I UM TANK 53  V 106 38 0 1 . 06 4 
GAYLORD 1976 56  V 108 20 28 . 96 64 
PELLOW 1 976 RM 1 5 1  R 148 28 37 . 86 4 
PELLOW 1 976 RM 2 52  R 234 1 1  30 . 99 4 
WIND F I E LD LOT NO 2 6 1  V 239 03 34 . 99 4 
WIND F I E LD HUN TANK NO 3 62  V 282 28 44 . 40 4 
W INDF I ELD LOT NO 3 63  V 3 1 2  1 1  34 . 89 4 

F i g u r e  ( 9 . 0 1 )  Comb i n e d  L i s t  P r i n te d  by L S T STA 
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: * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

50 * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * *  COMPONENT 1 
= * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
T A T I ON OBSERVED GROUP ADJUS T E D  S I GMA WE I GHT RES I D ' L  R ES I D ' L/ RES I D ' L* S I GMA V RES I D ' L/ 
BSE RVE D D I RE CT I ON NUMB E R  D I RECT I ON ( S E C ) ( 1 /VAR ) ( SE C )  S I GMA WE I GHT S I GMA V 

54 00 00 00 . 00 00 00 00 . 000 0 . 6  2 . 7 7 8  0 . 037 0 . 06 2  0 . 1 03 0 . 6 4 2  0 . 058 
55 57 07 1 4 . 46 57 07 1 4 . 3 74 0 . 6  2 . 7 7 8  -0 . 049 -0 . 08 2  - 0 . 1 36 0 . 659 - 0 . 074 
56 1 08 20 2 8 . 99 1 08 20 2 8 . 9 62 0 . 6  2 . 7 78 0 . 009 0 . 0 1 5  0 . 025 0 . 659 0 . 0 1 4  

56 00 00 00 . 00  2 1 . 2  0 . 694 0 . 000 0 . 000 0 . 000 0 . 000 0 . 000 
5 1  40 08 08 . 90 2 1 48 28 3 7 . 862 1 . 2 0 . 694 0 . 000 0 . 000 0 . 000 0 . 000 0 . 000 
5 2  1 2 5  5 1  02 . 03 2 234 1 1  3 0 . 992 1 . 8  0 . 305 0 . 000 0 . 000 0 . 000 0 . 000 0 . 000 

56 00 00 00 . 00 3 1 . 2  0 . 694 0 . 000 0 . 000 0 . 000 0 . 000 0 . 000 
53 3 58 1 7  3 2 . 1 0  3 1 06 3 8  0 1 . 062 1 . 2  0 . 694 0 . 000 0 . 000 0 . 000 0 . 000 0 . 000 

56 00 00 00 . 00  4 0 . 6  2 . 7 78 0 . 584 0 . 9 7 3  1 . 62 2  0 . 659 0 . 8 8 6  
5 4  2 5 1  3 9  3 1 . 1 9 4 0 . 6  2 . 7 7 8  0 . 4 32 0 . 720 1 . 200 0 . 6 4 2  0 . 6 7 2  
5 5  308 4 6  4 7 . 0 1 4 0 . 6  2 . 7 7 8  - 1 . 0 1 4  - 1 . 690 - 2 . 8 1 7  0 . 659 - 1 . 53 8  

5 4  00 00 00 . 00 5 0 . 6  2 . 7 78 -0 . 468 -0 . 780 - 1 . 300 0 . 6 4 2  -0 . 7 2 8  
5 5  57 0 7  1 2 . 44 5 0 . 6  2 . 7 78 1 . 466 2 . 44 3  4 . 07 2  0 . 659 2 . 2 2 3  
5 6  1 08 20 29 . 49 5 0 . 6  2 . 7 78 - 0 . 996 - 1 . 660 - 2 . 767 0 . 659 - 1 . 5 1 0  

5 6  00 00 00 . 00 6 0 . 9  1 . 384 0 . 809 0 . 9 52 1 . 1 20 D . 8 9 4  0 . 905 
55 308 46 4 7 . 03 6 0 . 9  1 . 384 -0 . 809 -0 . 9 52 - 1 . 1 20 0 . 8 9 4  - 0 . 905 

54 00 00 00 . 00 7 1 . 2 0 . 694 0 . 000 0 . 000 0 . 000 0 . 000 0 . 000 
57 03 1 2  4 5 . 7 8 7 03 1 2  4 5 . 780 4 . 1 0 . 059 0 . 000 0 . 000 0 . 000 0 . 000 0 . 000 
5 8  20 0 4  56 . 80 7 20 04 5 6 . 800 1 . 2  0 . 69 4  0 . 000 0 . 000 0 . 000 0 . 000 0 . 000 
59 4 1  3 4  05 . 49 7 4 1  34 05 . 490 1 . 2 0 . 694 0 . 000 0 . 000 0 . 000 0 . 000 0 . 000 
6 1  239 03 3 4 . 99 7 239 03 3 4 . 990 1 . 2  0 . 694 0 . 000 0 . 000 0 . 000 0 . 000 0 . 000 
62 282 2 8  4 4 . 40 7 282 2 8  4 4 . 400 1 . 2 0 . 694 0 . 000 0 . 000 0 . 000 0 . 000 0 . 000 
63 3 1 2  1 1  34 . 89 7 3 1 2  1 1  3 4 . 890 1 . 2 0 . 69 4  0 . 000 0 . 000 0 . 000 0 . 000 0 . 000 

64 00 00 00 . 00 8 00 00 00 . 026 1 . 2  0 . 69 4  0 . 008 0 . 007 0 . 006 0 . 609 0 . 0 1 3  
54 359 59 59 . 99 8 1 . 2  0 . 69 4  -0 . 008 -0 . 007 -0 . 006 0 . 609 -0 . 0 1 3  

64 00 00 00 . 00  9 2 . 4  0 . 1 7 4 -0 . 03 2  -0 . 0 1 3  -·0 . 006 2 . 4 3 8  -0 . 0 1 3  
54 359 59 59 . 9 1  9 2 . 4  0 . 1 7 4 0 . 032 0 . 0 1 3  o . ooa 2 . 43 8  0 . 0 1 3  

EGREES OF FREEDOM 6 
AR IANCE OF UNI T  WEIGHT 2 . 5798 
OIAL NUMBER NON-S PUR OBS 15 

F i g u r e  ( 9 . 02 )  S amp l e  L i s  t i ng o f  the GETSTA Comb i n e d  " L S I "  
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Sect ion 9 Adjus tment  Commands 

9 . 2  ADJZEN 

No prog ram or  re ference  mate r i a l  ava i lable  due to the core  l im i tations  
of  the  operat ing sys tem of  the  Columbia  computer . 

9 . 3  ADJNET 

No program or re ference  mate r i a l  ava i lab l e  due to the core  l imi tations  
of the  operat ing sys tem o f  the  Columb i a .  

M i c ro-TENCOL R e f e r e n c e  M a n u a l P a g e  9-4 



S e c t ion 1 0  Report  and L i s t ing  Commands 

Report Generation and L i s t i ng Commands 

1 0 . 1 LSTABS 

The MTEN Command LSTABS ( L iST an ABStract )  wi l l  pr int  any one  o f  the 
s even type s  of  abs tracts  used to enter obs ervat ional  data . To enter  the 
prog ram type LSTABS <cr> . The program w i l l  prompt for  the s t andpo i n t  S PN for  
wh i ch the abs tract ( s )  a re  to  be  l i s ted . Af ter  th i s  i nformation  has  been 
entered , the program then  prompts the user to s e le c t  one o f  the s even pos s ib l e  
types o f  abs tracts  f o r  e a ch SPN a n d  then prints the abs tract before r e turning  
to the  next  s e l e c t ion . 

The s even types o f  abs tracts  pos s ib le  are  formated and shown by the 
l i s t  of f igures be low :  

F i gure ( 1 0 . 0 1 )  Abs tract  o f  an As tronomi c  Azimuth 
F igure ( 1 0 . 02 )  Abs tract  o f  Hor i zonta l Measurements to Reference Obj e c ts 
F i gure ( 1 0 . 03 )  Abs tract  of  E lec tron i c  D i stance Measurement 
F igure ( 1 0 . 04)  Abs tract  of  D i f f e renc e  of  E l evat ion 
F igure ( 1 0 . 05 )  Abs tract  of  Hor izonta l D i rec t i ons  
F i gure ( 1 0 . 06 )  Abs tract  of  Short  Traverse  or  Ba se  L i ne 
F igure ( 1 0 . 07 )  Abs tract  o f  Zen i th D i s tances 

1 0 . 2  LSTDST 

The MTEN Command LSTDST ( L i ST DSTances )  wi l l  p r i nt a summary l is t i ng 
o f  the one  or  a l l  thr e e  types o f  d i s tance abs tracts  (DST-EDM-LGH) for  the 
proj e c t .  In add i t ion LSTDST has two other opt i ons , the program LSTDST  w i l l  
p r i n t  the (EDM-LGH) abs tract  d i s tances i n  e i ther feet  o r  me ters  as  one  u s e r  
opt ion ; a n d  the other opt i on  wi l l  p r i n t  an  extended l i s t ing w i th the f o l lowing 
i tems : the ( l S I )  lob Spe c i f i c I n s t rument number , the equipment s e r i a l  number ,  
the occupat ion date , the i n i t i a l s  of the obs erve r ,  and the type o f  s ource  
document . To enter  the p rogram type LSTDST <cr> . The program wi l l  prompt the 
u s e r  for the SPN range to be pr inted . After thi s  entry has been comp l e ted , a 
p r i n ted l i s t ing wi l l  be  generated . F igure ( 1 0 . 08 )  shows the form o f  the 
s ummary tab l e .  

1 0 . 3  L STGPN 

The MTEN Command LSTGPN ( LiST  a Geograph i c  Pos i t ioN) wi l l  p r i n t  a 
l i s t ing o f  the geode t i c  pos i t ions  for  the pro j e c t .  LSTGPN has two o ther 
options . The program LSTGPN w i l l  a l so pr i nt  a l i s t ing o f  the proj e c t  
e l evation and g e o i d  he i ghts ; a n d  a l i s ting o f  S PN n ames w i th i ts year  
e s t ab l i shed , order-and-type , s tate , and plane coordinate zone . To  enter  the 
program type LSTGPN <cr> . The program wi l l  prompt the u ser  for  the S PN range 
to be  pr i nted . The l i s t ing pr i n ted wi l l  be i n  in numer i ca l  order  by S PN or 
a l phabe t i c a l  order  by s ta t ion name . The three  s amp le  l i s t i ng s  are g iven by 
F i gures ( 1 0 . 09 ) , ( 1 0 . 1 0 ) , and ( 1 0 . 1 1 ) . 
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Sect ion 1 0  Report and L i s t i ng Commands 

1 0 . 4  LSTJ S I  

The MTEN Command LSTJ S I  ( Li ST Job Spe c i f i c  Ins trument s )  w i l l  p r i n t  a 
s ummary l i s t ing of  equ ipment u s ed  for the proj e c t .  The prog ram LSTJS I wi l l  
f i r s t  pr int  a tab l e  o f  in struments  i n  nume r i ca l  order  o f  the a s s igned  JS I .  
Thi s  i s  f o l l owed by a s econd i n s trument table  l i s t i ng sorted  i n  the order  o f  
the equipment  codes s e t  forth i n  the " Input Formats and Spe c i f i c a t i ons o f  the 
NGSDB " ,  Annex F. To enter  the program type LSTJSI  <cr> . F igure s  ( 1 0 . 1 2 )  and  
( 1 0 . 1 3 )  s how the  two e quipment tables . 

1 0 . 5  LSTNET 

The MTEN Command LSTNET ( L i S T  a NETwork) wi l l  pr int  a l i s t i ng showi ng 
the d i f ference  between  the comb ined  l i s t  o f  d i re c t ion and the computed  i nve r s e  
for that forepo i n t .  To enter the program type LSTNET <cr> . The program wi l l  
prompt the u ser  for the S tandpo int  SPN .  A s ample  l i s t ing of  a LSTNET command 
for  s tandpo int  SPN=7 1  i s  g iven o n  F igure ( 1 0 . 1 4 ) . 

The a c tua l d i ff erence  between the comb i ned l i s t  d i re c t ion and tha t  
f rom the i nver s ed  az imuth computed d i re c t ion i s  596 . 35 s econds . Th i s  l arge  
d i f ference a t  SPN=79 between the two d i re c t ions appears to  be a b lunder o f  
about ten ( 1 0 )  minutes i n  the observed d i r e c t ion . The abs tract  on  wh i ch th i s  
d i re c t ion was entered s hould b e  checked and a new ADJSTA exe cuted f o r  th i s  S PN 
once  the correct ion has  been f ound and made . The f our  " ,'d, ,'o� " pr i nted  j u s t  to 
the r ight o f  the s e conds  i s  to b r i ng to the attent ion  of  the us e r  that the 
reco rded d i s tance and the computed d i s tance d i f f e r  by more than 2 . 5  meters and 
shou l d  be  checke d .  

1 0 . 6  LSTTRI 

The MTEN Command LSTTRI ( l iST  TRIang l e s )  wi l l  format and - p r i n t  the 
who l e  s e t  o r  any part i a l  set of t r i ang l e s  for  a g iven proj e c t .  To enter the 
program type LSTTRI "<cr> . The program wi l l  then prompt the u ser  for how many 
t r i ang les  are to be entered . The pr inted l i s t i ng wi l l  be in the f o rm of  thre e  
outputs : 

F igure ( 1 0 . 1 5 )  Tr i ang le  L i s t  & Conf igurat ion 
F i gure ( 1 0 . 1 6 )  Tr i ang l e  Stat i s t i c s  
F igure ( 1 0 . 1 7 )  Tr i ang le  Mi s c l osure H i s togram 
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Sect ion  1 0  Report  and L i s t ing Commands 

ABSTRACT 
OF 

ASTRONOMIC AZIMUTH 

S PN 30  

AST 3 
------------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - � -------- - - - - - - - - - - - - - - � - - - - - -

STANDPOINT STATION NAME : WHITES 
ORDER-AND-TYPE CODE : 1 1  
STATE/CONTRY CODE : CT 
OCCUPATION DATE ( YMD) : 79 1 1 08 
RECORD VOLUME : V 28  
OBSERVER ' S  INITIALS : RLR 
JOB SPECIFIC INSTRUMENT : 1 2 1  
INSTRUMENT SERIAL NUMBER : 74708 
HEIGHT OF INSTRUMENT : (M) METERS 
WEATHER : CLOUD COVER - PARTLY(20 TO 70k)  

WIND - MODERATE(8-24KM/HR) 

ZONE 
TIME 

--- FOREPOINT --
OBSERVED STATION NAME ( S )  

S PN VG --AZ IMUTH-- POS LIMIT ---OBJECT--

TAINTOR 3 1  

ETA COMPONENT 0 . 000 EAST 

LAPLACE AZ IMUTH 

( R )  HGT CODE 
DEG MN SEC SEC ' (M)  

147 38  1 7 . 96 4 5 . 0  30 . 5 1 2  1 

0 . 00 LAPLACE CORRECTION 

147  38  1 7 . 96 ( FROM NORTH) 

F i gure ( 1 0 . 0 1 ) ---- Abs trac t  of As t ronomic  Az imuth 

ABSTRACT  
OF 

S PN 7 1  

HORIZONTAL MEASUREMENTS TO REFERENCE OBJECTS DST  1 

STANDPOINT STATION NAME : 
ORDER-AND-TYPE CODE : 
STATE/CONTRY CODE : 
OCCUPATION DATE ( YMD ) : 
RECORD VOLUME : 
OBSERVER ' S  INITIALS : 
JOB S PECIFIC INSTRUMENT : 
INSTRUMENT SERIAL NUMBER : 

POUCH 1 9 3 1  
2 1  
NY 
8003 1 0  
1 
JGF 
55 
55 

HEIGHT OF INSTRUMENT : 
WEATHER : WIND 

(M) METERS 
- CALH(UNDER 8KM/HR) 

ZONE 
TIME 

--- FOREPOINT - - 

OBSERVED STATION NAME ( S )  
S PN VG -MEASUREMENT

METERS FEET 
(M)  ( FT )  

LIMIT ---OBJECT--
( R )  D I STANCE 
(MM) ( KM )  

POUCH 193 1 RM 1 
POUCH 193 1 RM 2 

7 2  R 2 . 63 9  8 . 658 3 . 0  
7 3  R 1 5 . 0 08 49 . 240 3 . 0  

F igure ( 1 0 . 02 )  ---- Abs tract  'of Hor izonta l  Measurements to Re f e rence Obj e c ts 
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Sect ion 1 0  Report a n d  L i s t i ng Commands 

AB STRACT 
OF 

ELECTRONIC D I STANCE MEASUREMENT 

STANDPOINT STATION NAME : H 54 NY 
3 1  ORDER-AND-TYPE CODE : 

STATE/CONTRY CODE : 
OCCUPATION DATE ( YMD ) : 
RECORD VOLUME : 
OBSERVER ' S  INI TIALS : 

NY 
8003 1 3  
1 4  

JOB SPEC IFIC  INSTRUMENT : 
JGF 
501  
970 1 1 INSTRUMENT SERIAL NUMBER : 

HEIGHT OF INSTRUMENT : 
WEATHER : TEMPERATURE 

CLOUD COVER 
WIND 

1 . 6 15 (M) METERS 
- COLD (BELOW OC ) 
- OVERCAST ( OVER 701.)  
- MODERATE ( 8-24KM/HR ) 

SPN 85 

EDM 1 

ZONE 
TIME 

--- FOREPOINT --
OBSERVED STATION NAME ( S )  

SPN VG -SLOPE
DISTANCE  

(M) 

NBR L IMIT ---OBJECT-
SHT ( R )  HGT CODE 

R 1 000 H 55 NY 86 2327 . l 1 8 0  1 

(MM) (M) 

1 . 546 

F i gure ( 1 0 . 03 )  ---- Abs tract of E l e c tronic  D i s tance Measu rement  

2 

AB STRACT 
OF 

D IFFERENCE OF ELEVATION 

STANDPOINT STATION NAME : STATION ONE 
ORDER-AND-TYPE CODE : 1 1  
STATE/CONTRY CODE : WA 
OCCUPATION DATE ( YMD ) : 830301  
RECORD VOLUME : HGT 3 
OBSERVER ' S  INITIALS : RWS 
JOB SPEC IFIC  INSTRUMENT : 401 
INSTRUMENT SERIAL NUMBER : NGS-82-002 
WEATHER : WIND - STRONG (OVER 24KM/HR) 

S PN 1 

HGT 3 

ZONE 
T IME 

--- FORE POINT - - 

OBSERVED STATION NAME ( S )  
SPN V G  -ELEVATION- REP L IMIT -SECTION---

W1 326 STATION TWO 

NUMBER OF SETUPS : 

AGENCY :  NGS 

2 

5 

DIFFERENCE ( R )  LENGTH 
(M) (MM) (KM )  

8 . 5 900 1 2 . 0  0 . 225 

THI S  ABSTRACT HAS LEVELING FOR A SHORT TRAVERSE MEASUREMENT 

F igure ( 1 0 . 04 )  ---- Abs tract  of D i f ference of E l evat ion 
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STANDPOINT STATION NAME : 
ORDER-AND-TYPE CODE : 
STATE/CONTRY CODE : 
OCCUPATION DATE ( YMD ) : 
RECORD VOLUME : 
OBSERVER ' S  INITIALS : 
JOB SPEC IFIC INSTRUMENT : 
INSTRUMENT SERIAL NUMBER : 
HEIGHT OF INSTRUMENT : 

ABSTRACT 
OF 

HORIZONTAL D IRECTIONS 

H 52  NY 
3 1  
NY 
8003 12 
1 
JGF 
203 
226362 

(M) METERS 

S PN 83  

HZT 1 

ZONE 
T IME 

--- FORE POINT --
OBSERVED STATION NAME ( S )  

S PN VG -DIRECTION- POS LIMIT ---OBJECT--
(R )  HGT  CODE 

DEG MN SEC SEC (M)  

FT WADSWORTH LH 75 V 0 0 O . OC 4 
POUCH 193 1 7 1  V 28 o 1 7 . 6 7  3 
BORO HALL 1 9 3 1  7 0  V 76  25 39 . 38 4 
H 5 3  NY 84  V 1 3 7  40  35 . 1 2 4 
STATUE OF L IBERTY 79  V 155  55 29 . 5 C  3 
WORLD TRADE CENTER ANTENNA 8 1  V 1 76 4 34 . 62 4 
H 5 4  NY 85 V 1 8 1  35 8 . 38 4 
FT WADSWORTH LH ECC 76 C 0 0 0 . 00 4 

ECCENTRICITY 

F igure ( 1 0 . 05 )  ---- Abs trac t  o f  Ho r izontal D i � ect ions  

1 
1 
1 
1 
3 
3 
1 
1 

-49 . 60 ( SEC)  

ABSTRACT 
OF 

SHORT TRAVERSE OR PRECISE  BASELINE 

STANDPOINT STATION NAME : STATION ONE 
ORDER-AND-TYPE CODE : 1 1  
STATE/CONTRY CODE : WA 
OCCUPATION DATE ( YMD ) : 830301  
RECORD VOLUME : LGH 3 
OBSERVER ' S  INITIALS : RWS 
JOB SPECIFIC INSTRUMENT : 400 
INSTRUMENT SERIAL NUMBER : NBS - 1 307  
WEATHER : WIND - STRONG (OVER 24KM!HR) 

ZONE 
T IME 

--- FOREPOINT --
OBSERVED STATION NAME( S )  

U 1 345 STATION TWO 

NUMBER OF BAYS : 

S PN VG --TAPED-
D I STANCE 

(M) 

2 1 72 . 00682 

5 

tEP LIMIT 
( R )  
(MM) 

1 

S PN 1 

LGH :3 

F igure ( 1 0 . 06 )  ---- Abs tract  of Short Traver s e  or P ' e c i s e B as e l i ne 
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ABSTRACT 
OF 

ZENITH DISTANCES 

STANDPOINT STATION NAME : H 54  NY 
3 1  ORDER-AND-TYPE CODE : 

STATE/CONTRY CODE : 
OCCUPATION DATE ( YMD ) : 
RECORD VOLUME : 
OBSERVER ' S  INITIALS : 

NY 
8003 1 3  
1 

JOB SPEC IFIC INSTRUMENT : 
JGF 
203 
226362 INSTRUMENT SERIAL NUMBER : 

HEIGHT OF INSTRUMENT : 
WEATHER : TEMPERATURE 

CLOUD COVER 
WIND 

1 . 5 75 (M) METERS 
- COLD( BELOW OC ) 
- OVERCAST (OVER 70%) 
- MODERATE (8-24KM/HR) 

SPN 85 

ZEN 1 

ZONE 
T IME 

--- FOREPOINT --

OBSERVED STATION NAME ( S )  
SPN V G  --ZENITH-- POS L IMIT  ---OBJECT--

R1 200 H 5 2  NY 83  
R 1 202 BORO HALL 1 9 3 1  70 
R 1 205 H 53  NY 84  

1 2 1 0  H 5 5  NY 86 
1 2 1 3  WORLD TRADE CENTER ANTENNA 8 1  V 
1 220 H 56 NY 87  

F i gure ( 1 0 . 07 )  ---- Abs trac t  

DISTANCE ( R )  HGT CODE 
DEG MN SEC SEC (M) 

90 2 1 4 . 20 2 1 . 465 1 
89 34 1 1 . 00 2 0 . 1 40  1 
90 2 2 1 . 00 2 1 .  637  1 
90 0 27 . 20 2 1 . 386 1 
8 1  4 4  5 7 . 50 2 0 . 000 3 
90 3 52 . 80 2 1 . 428 1 

of  Zen i th D i s tances 

( 1-0) 
(M) 

0 . 1 1 0 
1 . 435 
- . 062 
0 . 1 89  
1 . 5 75 
0 . 1 4 7  
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S e c t i o n  1 0  Repo r t  a n d  L i s t i ng Comma n d s  

SUMMARY OF MEASURED D I S TANC E S  
- - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - � - - - - - - - - - - - - - - - - - - - - - -

F R OM TO - -S E T - - HORI ZONTAL GEODE T I C  ( JS I ) J OB E Q U I PMENT DATE OBS VDLUI 
S P N  STAT I ON NAME S P N  ABS N B R  R E F E RE NCE MEASUREMENTS D I STANCE S P E C I F I C  S E R I A L Y Y MMDD SHEE 
N8R NBR METERS F E E T  K M  MET E RS I NS T R  N U M B E R  L I NE 
- - - - - - - - - - - - - � - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - � - - - - -- - -- - - - - - - - - - --- - - - - - - - - - - - - - - -

1 STAT I ON ONE 
S T A T I ON TWO 2 LGH 3 1 7 2 . 00 6 8  400 NBS - 1 307 8 30301 RWS L I NE 

2 S T A T I ON TWO 
STAT I ON ONE LGH 3 1 7 2 . 006 8  400 NBS - 1 307 8 3030 1 XXX L I NE 

7 1  POUCH 1 9 3 1  
P O U CH 1 9 3 1  R M  1 7 2  DST 1 2 . 639 8 . 66 55 55 8003 1 0  JGF 
POUCH 1 9 3 1 RM 2 7 3  1 1 5 . 008 4 9 . 2 4 
BORO HALL 1 9 3 1 70 EDM 1 SLOPE < 2692 . 0000> 50 1 9 7 0 1 1 8003 1 0  JGF 1 
H 52 NY 83 EDM 2 SLOPE < 3 37 1 . 0000> 50 1. 9 7 0 1 1 8003 1 0  JGF 2 

76 F T  WA DSWORTH LH ECC 
F T  WADSWORTH LH 75 DST 1 1 . 64 2  5 . 39 55 55 8 003 1 0  JGF 1 
BORO HALL 1 9 3 1 70 EDM 1 4472 . 3 3 4 4  S O l  9 7 0 1 1 8003 1 0  JGF 3 
H 5 2  NY 8 3  EDM 2 3976 . 79 5 4  SO l 9 7 0 1 1 8003 1 0  J G F  4 
H 5 NY 79 8 9  E D M  3 5403 . 59 3 2  SO l 9 70 1 1 8003 1 0  JGF 5 

e2 BOLT 
H 5 3  N Y  8 4  EDM 1 30 1 4 . 6 1 7 7 50 1 9 70 1 1 8003 1 6  JGF 19 
H 55 NY 8 6  E D M  2 1 5 1 5 . 3 9 7 6  SO l 9 70 1 1 8003 1 6  JGF 20 

8 3  H 5 2  NY 
BORO HALL 1 9 3 1 70 EDM 1 3 1 80 . 7 7 2 2  50 1 9 70 1 1 8003 1 2  JGF 7 
H 5 3  N Y  8 4  E D M  2 4 3 79 . 48 9 4  50 1 9 70 1 1 8003 1 2  JGF 8 
H 5 4  N Y  8 5  E D M  3 4 764 . 7 8 3 5  50 1 9 7 0 1 1 8003 1 2  JGF 9 

84 H 5 3  N Y  
H 54 NY 8 5  E D M  , 3437 . 7 5 9 7  50 1 9 7 0 1 1 8003 1 3  J G F  1 0  
B O L T  8 2  EDM 2 30 1 4 . 6406 50 1 9 7 0 1 1 8003 1 3  JGF 1 1  
H 55 NY 86 EDM 3 1 9 1 2 . 8 5 9 8  50 1 9 7 0 1 1 8003 1 3  J G F  1 2  
BORO HALL 1 9 3 1 70 E DM 4 3986 . 9 5 4 5  50 1 9 7 0 1 1 8003 1 7  JGF 1 3  

F I gu r e  ( 1 0 . 08 )  S umma r y  T a b l e  o f  Mea s u r e d  D I s t ances by LSTDST 
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L : ST OF SURVEY POINT NUMBERS 
**************** * * * * *** * * * : , * * * ** * * * * * * * * * * ******** * * * * * * * * * * * * * * * * * * * * * * * * ** 
S PN STATION NAME YEAR OT ST  PCZ PARENT SUFFIX 

* * * * * * * * * * * * * * * * * * * * * * * * * * , * * * * ***** ************* * * * * * * * * * * * * * * * * * * * * * ** * * * *  
82 BOLT 1 980 3 1  NY 3 1 04 
70 BORO HALL 1 93 1 1 9 3 1  2 1  NY 3 1 04 
77 CONEY I S  BKLYN GAS LG GAS TK 1930  4 7  NY 3 1 04 
74 CONEY ISLAND LIGHTHOm E 1 903 1903 2 1  NY 3 1 04 
80  EMPIRE STATE BUILDING 1 932 47 NY 3 1 0 1  
75 FT WADSWORTH LH 1903 47  NY 3 1 04 
83 H 52  NY  1 980 3 1  NY 3 1 0 1  
84 H 53  NY 1 980 3 1  NJ 2900 
85 H 54  �Y 1 980 3 1  NY 3 1 04 
86 H 55 NY 1 980 3 1  NY 3 1 04 
87  H 56 NY 1 980 3 1  NY 3 1 04 
88 H 5 7  NY 1 980 3 1  NY 3 1 04 
7 1  POUCH 1 9 3 1  1 9 3 1  2 1  NY 3 1 04 
72 POUCH 1 9 3 1  RM 1 43  NY 3 1 04 7 1  K 
73 POUCH 1 9 3 1  RM 2  43  NY 3 1 04 7 1  L 
78 ROBB INS REEF LIGHT USE 1930 47 NY 3 1 04 
79 STATUE OF LIBERTY 1 887 47  NY 3 1 04 

F igure ( l 0 . 0 1 ) S tation  SPN and  Name L i s t ing 

LIST OF GEOGRAPHIC POS ITIONS 
* * * * * * * * * * * * * * * * * * * * * * * * * * * : , * * * * * * * ** * * * * * ********** * * * * * * * * * * * * * * * * * * * * * * * * *  

SPN STATION NAME GPN CODE LATITUDE 
K DEG MN SEC 

LONG ITUDE 
DEG MN SEC 

* ** * * * * * * * * * * * * * * * * * * * * * * ** , * * * * * * * * ******* ******* * * * * * * * * * * * * * * * * * * * * * * * * * * *  
82 BOLT 
70 BORO HALL 1 9 3 1  
77  CONEY I S  BKLYN GAS L G  ( AS TK 
74 CONEY I SLAND L IGHTHOUS! 1 903 
80 EMPIRE STATE BUILD ING 
75 FT WADSWORTH LH 
83 H 52 NY 
84 H 53 NY 
85 H 54 NY 
86 H 55 NY 
87 H 56 NY 
88 H 57 NY 
71 POUCH 1 9 3 1  
72 POUCH 1 9 3 1  RM 1 
73 POUCH 1 9 3 1  RM 2 
78 ROBB INS REEF LIGHT USE 
79 STATUE OF LIBERTY 

4 
9 
9 
9 
9 
9 
4 
4 
4 
4 
4 
4 
9 
o 
o 
9 
9 

40 4 1  1 0 . 1 9900 
40 38 32 . 1 5600 
40 34  53 . 59500 
40 34 35 . 3 7300 
40 44 5 3 . 98400 
40 36 20 . 55000 
40 38 22 . 5 4453 
40 40 3 2 . 84694 
40 40 47 . 20434 
40 41 1 8 . 56258 
40 41 20 . 92844 
40 42 03 . 2 1 999 
40 37  07 . 89800 

40 39 26 . 1 4500 
40 41 2 0 . 65500 

F igure ( 1 0 . 1 0 )  Geograph i c  Pos i t ion L i s t i ng 

74 0 1  36 . 23553 
74 04 35 . 58500 
73  58  5 0 . 50300 
74  00 4 3 . 82700 
73 59  09 . 84200 
74 03 1 5 . 7 1800 
74 02 20 . 8 1 4 1 0  
7 4  0 3  34 . 84360 
74 01 09 . 69976 
74  02 39 . 8201 1 
74  00 45 . 97662 
74  00 52 . 99004 
74 04 05 . 6 1 200 

74 03 56 . 7 7700 
74 02 4 1 . 86300 

G-NBR 

2477  
2477  
2 003 
4 1 23  
1 228 

2477  

2 4 7 7  
2 4 7 7  
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Sect ion 1 0  Repor . and L i s  t i ng Conunands 

LIST OF ELEVATIONS & GEOID HEIGHTS 
* * ** * * * * * * ************ * * * * * * * * * * * * * * * * * * * * ** * * * * * * * ***** * * * * * * * * * * * * * * * * * * * *  
SPN STATION NAME HGT CODE 

K 
ELEVATION 

(M) 
GEOID HGT 

(M) 
* * ****** * * ** * ** * **** * * * * * * ** * * * * * * * ** * * * * ******* * ***** ** ****** * * * * * * * * * * * * * *  

82 BOLT 9 3 . 06 1 0  
7 0  BORO HALL 1 9 3 1  4 5 6 . 5 150 
77 CONEY IS BKLYN GAS LG GAS TK 0 
74 CONEY I SLAND LIGHTHOUSE 1 903 0 
80  EMPIRE STATE BUILDING 0 
75 FT WADSWORTH LH 2 2 0 . 5 1 00 
83 H 52 NY 4 3 . 2500 
84 H 53  NY 5 3 . 3420 
85 H 54  NY 5 4 . 5460 
86 H 55 NY 5 4 . 8 1 60 
87 H 56 NY 5 3 . 4850 
88 H 5 7  NY 5 1 5 . 1 180 
7 1  POUCH 193 1  4 29 . 8 1 20 
72 POUCH 193 1  RM 1 0 
73 POUCH 193 1 RM 2  0 
78 ROBB INS REEF LIGHT USE 0 
79 STATUE OF L IBERTY 2 3 6 . 5734 

Figure ( 1 0 . 1 1 )  E levation  & Geo i d  He igh1 L i s t i ng 
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Sect ion 1 0  Repo rt  and L i s t i ng Commands 

BLUEBK SERIAL 
NUMBER NUMBER 

BLUEBK - BLUEBOOK CODE ( ANNEX F ) 
C CONSTANT FOR INSTRUMENT 

CU - CONSTANT UNITS 
FT FEET 

JSI  JOB SPEC IFIC  INSTRUMENT 
MA - MINUTES OF ARC 
MF - MILLIFEET 
MM - MILLIMETERS 
MT - METERS 

NBR - NUMBER 
R RESOLUTION 

RU - RESOLUTION UNITS 
SA - SECONDS OF ARC/TIME 

PROJECT INSTRUMENT INVENTORY 

NUMBER 

NODEL MANUFACTURER ----INSTRUMENT----
CLASS TYPE OF EQUIPMENT R RU C CU 

JS I  
NBR 

- - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
- - -

9 1 1  PEE WEE LIGHT 0 . 000 1 
9 1 2  TARGET (WITH HEIGHT ) 0 . 000 2 
9 1 3  OBJECT (NO HEIGHT ) 0 . 000 3 
9 1 4  TOP OF A MARK (D I SK ) 0 . 000 4 
9 15 TOP OF A BENCHOVER 0 . 000 5 
9 1 6  TOP OF A STAND 0 . 000 6 
9 1 7  TOP OF A TRIPOD 0 . 000 7 
9 1 8  TOP OF A WELDED SECTION 0 . 000 8 
9 1 9  TOP OF THE LIGHT PLATE 0 . 000 9 
1 23  1 1 62333 T-3 WILD 0 . 200 SA 7 . 888 SA 1 5  
46 1 55 30-MT K+E 1 . 000 MM 55 
25 1 345 K+E 1 . 000 SA 202 
142 226362 T-2 WILD 1 . 000 SA 203 
422 NBS - 1 307 5 0-MT K+E 0 . 200 MM 400 
534 970 1 1  LSE K+E 2 . 000 MM -0 . 322  MT 5 0 1  
701  NGS  - 234  3-PRISM 0 . 000 +0 . 3 1 5  MT 70 1  
95 1 84 1 3  CLOCK CHRONOMETER 0 . 25 0  SA 95 1 

F i gure 0 0 . 1 2 ) ---- JSI  Table (Numer i c  Order ) 
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Sect ion 1 0  Report and L i s t i ng Commands 

BLUEBK SERIAL 
NUMBER NUMBER 

000-099 

1 00-199 

1 23 
1 42 

200-299 

25 1 

300-399 

400-499 

1 162333  
226362 

345 

PROJECT INSTRUMENT INVENTORY 

NODEL 
CLASS 

MANUFACTURER ----INSTRUMENT---- J S I  
TYPE OF EQUIPMENT R RU  C CU NBR 

SPEC IAL INSTRUMENTATION 

THEODOLITES  & TRANS ITS 

T-3 
T-2 

WILD 
WILD 

LEVELING INSTRUMENTS 

K+E 

LEVEL ING RODS & STAVES 

STEEL & INVAR TAPES 

0 . 200 SA 7 . 888 SA 1 5  
1 .  000 SA 203 

1 .  000 SA 2 02 

422 
46 1  

NBS  - 1 307 50-MT 
55 30-MT 

K+E 
K+E 

0 . 200 MM 
1 .  000 MM 

400 
55 

500-599 D I STANCE MEASURING-LIGHTWAVE 

534  9701 1 LSE K+E 2 . 000 MM -0 . 322  MT 5 0 1  

6 00-699 D I STANCE MEASURING-INFRARED 

700-799 RETRO-REFLECTORS 

70 1  NGS - 234  3-PRI SM 0 . 000 +0 . 3 1 5 MT 70 1  

800-899 D I STANCE MEASURING-MICROWAVE 

900-999 SPEC IAL TARGETS & MI SCELLANEOUS EQUIPMENT 

9 1 1  PEE WEE LIGHT 0 . 000 1 
9 1 2  TARGET (WITH HEI GHT ) 0 . 000 2 
9 1 3  OB JECT ( NO HEIGHT ) 0 . 000 3 
9 1 4  TOP OF A MARK ( D I SK) 0 . 000 4 
9 15 TOP OF A BENCHOVER 0 . 000 5 
9 1 6  TOP OF A STAND 0 . 000 6 
9 1 7  TOP OF A TRIPOD 0 . 000 7 
9 1 8  TOP OF A WELDED SECTION 0 . 000 8 
9 1 9  TOP OF THE LIGHT PLATE 0 . 000 9 
95 1 84 1 3  CLOCK CHRONOMETER 0 . 250 SA 95 1 

F igure ( 1 0 . 1 3 ) ---- JSI Tab le ( B luebook Equ ipment  Code Order ) 
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Sect ion 1 0  Report  and L i s t ing Command s  

COMPARI SON OF COMB INED L I ST  DIRECTIONS 
TO 

SPN 7 1  LSTNET 

DIRECTIONS COMPUTED FROM INVERSED AZIMUTHS 

STANDPOINT STATION NAME : 
ORDER-AND-TYPE CODE : 
STATE/COUNTRY CODE : 

- - - F O R E P O I NT 
O B S E R V E D  STAT I ON NAME ( S )  

BORO HALL 1 9 3 1 
S T A T U E  OF L I B E R T Y  
POUCH 1 9 3 1  RM 2 
H 52 NY 
POUCH 1 9 3 1 RM 1 

POUCH 1 9 3 1  
2 1  
NY 

COMB I NED L I S T  I NV E R S E  COMP U T A T I ON 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - COMP U T E D  

S P N  VG P O S  RECORDED D I R E C T I ON D I RECT I ON I NV E R S E  D I F F E R E NC E 
D I ST A NCE ( DE G  M I N  S E C ) ( DE G  M I N  S E C )  D I S T ANCE ( S EC ) 

70 V 4 269 2 . 8 1 9 00 00 00 . 00  00 00 00 . 00 2 69 2 . 7 7 4  00 . 00 
79 V 4 1 2552 . 908 29 29 00 . 52 29 19 04 . 1 7 8040 . 962 596 . 35 
73 R 1 1 5 . 008 53 44 29 . 52 
83 V 4 337 1 . 67 7  62 04 48 . 7 7 62 04 49 . 8 2 3 3 7 1 . £ 20 - 1 . 05 
7 2  R 1 2 . 639 1 46 4 1  1 5 . 52 

F i gu r e  ( 1 0 . 1 4 ) - - - - L S T N E T  L i s t i ng 

* * * *  
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Sect ion 1 0  Repo rt and L i s t i ng Commands 

L I S T  OF TRIANGLES IN STORAGE 

TRIANGLE STATION NUMBERS MI SCLOSURE EXCESS  
NUMBER ( 1 )  ( 2 )  ( 3 )  ( SEC ) ( SEC ) 

1 83  7 1  70 -3 . 16 0 . 020 
2 76  70 83 -5 . 67 0 . 03 1  
3 8 4  8 3  70 2 . 09 0 . 03 1  
4 85 83 84 -2 . 90 0 . 03 7  
5 85 83 70 5 . 84 0 . 03 7  
6 84  85 70 -6 . 65 0 . 03 1  
7 86  85 84 -3 . 15 0 . 0 1 1  
8 NOT INCLUDED 
9 NOT INCLUDED 

F igure ( 1 0 . 1 5 )  ---- Tr i ang l e  L i s t  & Conf igura t ion  

--- STATI STICS ---

NUMBER OF TRIANGLES 
NUMBER OF POS ITIVE MISCLOSURES 
NUMBER OF NEGATIVE MISCLOSURES 
NUMBER OF ZERO CLOSURES 

LARGEST ( + )  MISCLOSURE 
LARGEST ( - ) MISCLOSURE 

ABSOLUTE AVERAGE TRIANGLE M I SCLOSURE 
MED IAN TRIANGLE MISCLOSURE 
MEAN TRIANGLE MISCLOSURE 

TRIANGLE MISCLOSURE VARIANCE 
S . E .  OF A S INGLE TRIANGLE MI SCLOSURE 
S . E . OF THE MEAN TRIANGLE MI SCLOSURE 

F igure ( 1 0 . 1 6 )  ---- Tr i ang le  S tat i s t i c s  

7 
2 
5 
o 

5 . 84 
-6 . 65 

4 . 2 1 
-3 . 15 
- 1 . 94 

1 9 . 46 
4 . 4 1 
1 . 6 7  
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Se ct ion 1 0  Report  and L i s t i ng Commands 

o 0 
o 0 0 0 0 

1 - - 1 - 1 - 1 - 1 - 1 - 1 - 1 - 1 - 1 - 1 - 1 - 1 - 1 - 1 - 1 - 1 - 1 - - I  
5 4 3 2  1 0 1 2 3 4 5 

--NEGATIVE-- --POS ITIVE--

---TRIANGLE MISCLOSURE HISTOGRAM---

F igure ( 1 0 . 1 7 )  --- - Tr i ang l e  Mi s c losure  H i s tog r am 
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Sect ion 1 1  B l uebook Data Set  

B luebook Data  S e t  Genera t i on Commands 

1 1 . 1  BBKDES 

The MTEN Command  BBKDES (B lue BooK DES c r ipt ion )  wi l l  take text f rom 
any of the DES F i l e s  and  print  a s ing l e  SPN d e s c r iption  or the program wi l l  
take a l l  the de s c r ipt ive text a nd create a B lue Book Dataset  i n  the formats  
whi ch are set  forth i n  the  "Input Formats and Spec i f i ca t ions o f  the NGSDB " ,  
Chapter 3 ,  Hor izontal  Des c r ipt ive (HZTL DESC )  Data . To enter  the prog ram type 
B BKDES < c r> . The progr am wi l l  prompt the u s e r  for the default  d r ive , and the 
two-letter  proj e c t  Jobecode . After  the entry has been completed , the program 
prompts the us e r  to s e le c t  one o f  the four types of  d e s c r iptive text . 

HORIZONTAL DESCRIPTION ( Y/N) Y P rog ram w i l l  u s e  a 
GPS/DOPPLER DESCRIPTION ( Y/N) Hor izontal  Fo rmat  

BENCH MARK DESCRIPTION ( Y/N) Prog ram wi l l  u s e  a 
GRAVITY DESCRIPTION ( Y/N) Ver t i c a l  Format 

Once  the type of  des c r ipt ive text has been  s e l e c ted , the prog ram w i l l  prompt  
the  us e r  to  s e l e c t  one o f  two opt ions . 

CREATE A "BLUE BOOK" DESCRIPTION DATASET ( Y/N) N 

I f  the r espons e  i s  "N" NO , the prog ram wi l l  execute option one  a s  shown by 
F i gure ( 1 1 . 0 1 )  to p r i nt a s ing l e  d e s c r iption . Howeve r ,  i f  the r esponse  is " y "  
YES , the program wi l l  execute s econd opt ion as ' shown by Figure ( 1 1 . 03 )  to  
create a "B lue Book" Datas e t .  

0 1  
02 
03  
04 
05 
06 
07  
08 
09 
1 0  
1 1  
1 2  

22  
23  
24  

+------ -------- - ------ - ------ - - - ------------- ------- - - - - -------- ------------+ 

DATA ENTRY ---- BBKDES 

SURVEY POINT NUMBER/STANDPOINT/SPN ( NNN ) ? 

SPN ---DESCRIPTION--- DISK STATION 
NBR TYPE FILE DRIVE NAME 

50 ORIG INAL FILEDESX B PELLOW 1976 

PRINT ANOTHER DESCRIPTION (Y/N ) ? N 
REPEAT THI S  ENTRY COMMAND (Y/N) ? 

5 0  

+----- ---------------------- - - ------------------------------ - - - - - -----------+ 

Figure ( 1 1 . 0 1 )  ---- BBKDES D e s c r ipt ion L i s t i ng Screen  

When option  one  i s  in e f f e ct , the next prompt made by the prog ram i s  
to have the u s e r  s e l e c t  a Sandpoint S PN f o r  wh ich a des c r ipt ion  wi l l  be  
pr inted . As an  examp l e  a par t i a l  hcr izonta l d e s cr ipt ion  l i s t ing , S tandpo int  
SPN=50 i s  shown by  Figure ( 1 1 . 02 ) . 
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Sect ion 1 1  B luebook Data Set  

OBSERVER = DLM SPN 5 0  DES 
VOL/SHEET = 

********** S T A T  I O N D E S  C R I P  T I O N 

QUAD-- N4 1 072341  QSN--
DES IGNATION-- PELLOW 1 976 S T/COUNTY-- CT/NEW HAVEN 

YEAR COP 
MONUMENT BY-- NGS 1 976 JLC MARK TYPE-- HZTL DISK 

PACK TIME 
REACHED BY-- 4-WHEEL DRIVE ( HHMM) INSTRUMENT HEIGHT-- 1 9 . 7  METERS 

CODE MARK TYPE----- SETTING CODE----------------------- MAGNETIC  CODE 
SURFACE-- D08 SURVEY DISK IN TOP OF A ROUND CONCRETE MONUMENT N 
UNDERGRD- D04 SURVEY DISK IN AN IRREGULAR MAS S  OF CONCRETE N 

APPROXIHATE-- ( LATITUDE = 4 1 2458N LONGITUDE = 0724935W) --POSITION 

MARK REFERENCE COMPAS S ------DI STANCES------ DIRECTION 
CODE OBJECTS HEADING METERS FEET APPROX . DDD MM S S S  

D08NRIDGE 1 976 W V A 1 2 . 09 KM 000 00 000 
D08NPELLOW 1976 AZ MK W AO . 800 KM 003 1 2  458 
L53 WINDFIELD HUN TANK WNW A5 . 600 KJ1 020 04 5 68 
D08NPELLOW 1 976 RM 1 NW H 20 . 749 68 . 07 040 07 5 7  
D08NPELLOW 1 9 76 RM 2 NE H 42 . 848 1 40 . 5 7 1 25 50  47  

PELLOW 1 976 RM 1 
-TO-PELLOW 1 976 RM 2 H 1 5 1 .  55 

THE STATION I S  ABOUT 4 . 8  KM (3 MI ) SOUTH OF WALLINGFORD , 4 KM ( 2 . 5  MI ) NORTHEAST 
OF NORTH HAVEN . OWNERSHIP--STATE HIGHWAY RIGHT-OF-WAY . 

TO REACH THE STATION FROM THE JUNCTION OF INTERSTATE 9 1  AND S TATE HIGHWAY 5 IN 
NORTH HAVEN , GO NORTH FOR 2 . 8  KM ( 1 . 8 MI ) ON STATE HIGHWAY 5 TO A S IDE ROAD ON 
THE RIGHT , TURN R IGHT AND GO EAST FOR 1 . 0 KM ( 0 . 6  MI ) ON SCRUB OAK ROAD TO A 
CROS SROAD , CONTINUE S TRAIGHT AHEAD EAST FOR 0 . 5  KM ( 0 . 3 M I )  ON SCRUB OAK ROAD 
TO A S IDE ROAD ON THE RIGHT , TURN RIGHT AND GO SOUTH FOR 0 . 4  KM ( 0 . 25 MI ) ON 
CLINTONVILLE ROAD TO A TRIANGULAR BLAZED TREE ON THE RIGHT , TURN RIGHT AND GO 
SOUTHWEST FOR 0 . 2  KM ( 0 . 1 MI ) ON AND ACROSS AN OPEN FIELD , UPHILL , TO THE 
HIGHEST POINT OF THE HILL AND THE STATION AS DESCRIBED . 

THE STATION I S  A STANDARD NGS DISK STAMPED---PELLOW 1 976--- , SET INTO THE TOP OF 
A ROUND CONCRETE MONUMENT 3 0  CM IN DIAMETER FLUSH WITH THE GROUND . I T  I S  
LOCATED 8 . 23 METERS ( 2 7 . 0  FT)  NORTHEAST FROM A 25 CM  TRIANGULAR BLAZED TREE , AND 
2 . 1 METERS ( 7  FT) WEST  FROM THE WEST EDGE OF OPEN FIELD . 

REFERENCE MARK NO . 1 IS  A STANDARD NGS DISK STAMPED---PELLOW NO 1 1 976--- ,  SET 
INTO THE TOP OF A ROUND CONCRETE MONUMENT 30 CM IN  DIAMETER PROJECT ING 2 eM 
ABOVE THE GROUND . I T  IS  LOCATED 9 . 8  METERS ( 32 . 0  FT)  EAST FROM A 4-TRUNKED GUM 
TREE , AND 0 . 9  METER ( 3  FT) SOUTH-SOUTHWEST FROM A WITNESS POS T . MARK I S  1 . 0 
METER BELOW THE STATION . 

F igure ( 1 1 . 02 )  ---- Partial  Standpo int  SPN=50 De s c r ipt ion  L i s t i ng 
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Sect ion 1 1  B luebook Data Set 

The s e cond opt ion , or  a "Y" YES respons e ,  wi l l  create a "B lue Book" 
Dataset  and the prog ram wi l l  prompt the u s e r  i f  th i s  new dataset  i s  to be 
created on the defau l t  d r ive or not?  If the answe r is "Y" YES then the 
created datas e t  wi l l  be s aved as  a f i l e on the defau l t  d r ive w i th BBKHZTLX as 
the f i le name and  the f i l e type equal to the pro j ect  Jobcode JC . 

CREATE A "DISK FILE "  . . .  ( YIN ) ?  Y 

I f  the answer i s  "N" NO , o n ly a paper l i s t ing i s  gente rated . 

Next the program prompts the us e r  i f  th i s  new datas e t  i s  a 
continuat ion o f  a previous BBKDES Datas e t .  I f  i t  i s  a cont i nuation  b e  sure 
the previous BBKDES Data s e t  has been  renamed before this  prog ram is  executed 
for  the next datas e t  generat ion . Each t ime BBKDES is  executed  and a f i le is  
c reated the program wi l l  name i t  "BBKHZTLX . JC " . 

I S  THI S  A CONTINUED DESCRIPTION FILE • . .  (yiN ) ? Y 

I f  the answer i s  "N" NO , the u ser  i s  prompted to enter  the current date  s o  the 
Data Set  Ident i f i cation Record can be generated , 

TODAYS DATEIYYYY MM DDI (NNNN NN NN) ? 

o the rwi s e  w ith an  answe r o f  "y"  YES the user  i s  prompted to enter  the re-s tart 
l ine number for  the beg i nn i ng record o f  th is  d atas e t .  

ENTER THE RE-START L INE NUMBER (NNNNN) ?  1 1 5 1  

Th i s  a l lows the data s e t  to b e  numbered  s o  that i t  i s  cons ecut ive to a 
previous data s e t  c reated . However i f , t h i s  i s  the f ir s t  record  o f  the 
De s c r ipt ive "B lue  Book" Data s e t ,  the program w i l l  prompt the u s e r  to e nter  the 
cur rent date so that the "Data Set  Ident i f  i cat ion Record" , *JC'� ,  can  be 
c reate d . Onc e  the record  has been completed  the program prompts the u s e r  for  
a range o f  s tandpo i n t  S PN ' s  to u s e  as  l im i t s  for  the  g enerated  d a ta s e t .  
F igure ( 1 1 . 03 )  s hows the s creen  f o r  a s e lected  range f rom SPN=50 t o  S PN=70 . 

+------------------------------------------ - ------ - -- -----------------------+ 

0 1  
02  
03 
04 
05 
06 
07 
08 
09 
1 0  
1 1  
1 2  

23 1 24 

DATA ENTRY ---- BBKDES 

CREATE A "BLUE BOOK" DESCRIPTION DATASET (yiN ) ?  

BEGINN ING ISPNI ( NNN) ? 
END WITH ISPNI ( NNN) ? 

SPN ---DESCRIPTION--- D I SK STATION 
NBR TYPE FILE DRIVE NAME 

50  ORIG INAL FILEDESX B PELLOW 1976 
70  RECOVERY F ILEDESX B BORO HALL 1 9 3 1 

THI S  THE "VERY LAST"  LINE OF DESCRIPTIVE TEXT (YIN ) ?  
REPEAT THIS  ENTRY COMMAND ( yiN) ? 

Y 

5 0  
7 0  

Y 

+-------------------- - - - - --------------- - - - - ----- - - - -------------- - - - -------+ 

Figure  ( 1 1 . 03 )  ---- BBKDES  "B lue Book" Data s et  S creen  
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Sec t i on 1 1  B luebook Data S e t  

I f  S tandpo int  SPN=70 i s  the very l a s t  des c r iption to  be  c reated on  the 
current  Des cr ipt ive "B lue Book" Datas et  and when i t  is comp lete d ,  the program 
wi l l  f l ash the us e r  i s  thi s  i s  the "VERY LAST"  l ine?  I f  s o ,  the Data S e t  
Term ination Record * JC*  wi l l  b e  put at the end  of the datas et . I f  the data s e t  
i s  t o  be cont inued w i th add i t ional  f i les , answe r  "N" NO and the program w i l l  
f l ash  to the s c reen the fo l lowing i nformat ion to b e  used o n  the next dat a s e t  
to be  created . 

THE LAST "RECORD NUMBER" WAS - 1 150  
EXIT & SAVE . . .  "BBKHZTLX . JC"  . . .  DESCRIPTION FILE I ! ! !  

? TOUCH <SPACE BAR + CR> WHEN YOU ARE READY 

Figure ( 1 1 . 04 )  shows the des c r ipt ive text record s f o r  Standpo i n t  
SPN=50 tha t wi l l  b e  conta ined  i n  the "B lue Book" Datas e t . 
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S e c t ion 1 1  B luebook Data Set 

OOOO l O*JC*HZTLDESCNGS NATIONAL GEODETIC SURVEY 1 9840328 
<--- Data Set Ident i f i cat ion  Record 

<--- Cont i nuat ion  Dataset  L i s t ing 

0 1 03 30'� 1 0'�050D * 1 1  i'N4 1 07234 1 ,'r 1 2 *D08N * 1 3 *D04N 
0 1 0340'� 1 4 '�PELLOW 1 9 76 * 1 5*CT/NEW HAVEN 
0 1  0350'�20'� l /NGS '�2 1  * 1 9 76JLC *22''rHX *23* 1 9 . 7  
0 1 0360*30*D08NRIDGE 1 9 76 W V A 12 . 09 KM 00000000 
0 1 0370'�30'�D08NPELLOW 1 9 76 AZ MK W AO . 800 KM 003 1 2458 
0 1 0380*30'�L53 WINDFIELD MUN TANK WNW A5 . 600 KM 02004568 
0 1 0390*30'�D08NPELLOW 1 9 76 RM 1 NW H 20 . 749 68 . 07 040075 7 
0 1 0400*30*D08NPELLOW 1 9 76 RM 2 NE H 42 . 848 1 40 . 57 1 255047 
0 1 0 4 1 0*30* PELLOW 1 9 76 RM 1 
0 1 0420�'30'� PELLOW 1 9 76 RM 2 H 1 5 1 . 55 
0 1 0430>�30'�$$ 
0 1 0440>�40'�THE STATION I S  ABOUT 4 . 8  KM (3 MI ) SOUTH OF WALLINGFORD , 4 KM ( 2 . 5  MI ) 
0 1 0450*40*NORTHEAST OF NORTH HAVEN . 
0 1 0460'�40'�OWNERSHIP--STATE HIGHWAY RIGHT-Of-WAY . 
0 1 0470'�40,'c$ 
0 1 0480'�40"'TO REACH THE STATION FROM THE JUNCT ION OF INTERSTATE 9 1  AND STATE 
0 1 0490"'40>'cHIGHWAY 5 IN NORTH HAVEN , GO NORTH FOR 2 . 8  KM ( 1 . 8  MI ) ON STATE 
0 1 0500'�40,'cHIGHWAY 5 TO A S IDE ROAD ON THE RIGHT , 
0 1 05 1 0"'40'�TURN RIGHT AND GO EAST  FOR 1 . 0  KM ( 0 . 6  MI ) ON SCRUB OAK ROAD TO A 
0 1  0520"'40 '�CROSSROAD , CONTINUE STRAIGHT AHEAD EAST FOR 0 . 5  KM ( 0 . 3 MI ) ON SCRUB 
0 1 05 30"'40'�OAK ROAD TO A S IDE ROAD ON THE RIGHT , 
0 1 05 40'�40'�TURN RIGHT AND GO SOUTH FOR 0 . 4  KM ( 0 . 25 MI ) ON CLINTONVILLE ROAD TO 
0 1 0550" 40�'A TRIANGULAR BLAZED TREE ON THE RIGHT , 
0 1 0560"'40''<TURN RIGHT AND GO SOUTHWEST FOR 0 . 2  KM ( 0 . 1 M I ) ON AND ACROSS AN 
0 1 05 70,'c40"'OPEN FIELD , UPHILL ,  TO THE HIGHEST POINT OF THE HILL AND THE S TATION 
0 1 0580*40*AS DESCRIBED . 
0 1 0590*40*$ 
0 1 0600>" 40*THE STATION I S  A STANDARD NGS DISK 
0 1 06 1 0''<40>''STAMPED---PELLOW 1976--- , 
0 1 0620'�40*SET INTO THE TOP OF A ROUND CONCRETE MONUMENT 
0 1 06 30*40'�30 CM IN D IAMETER FLUSH WITH THE GROUND . IT  I S  LOCATED 
0 1 0640," 40 ''<8 . 23 METERS ( 27 . 0  FT) NORTHEAST FROM A 25 CM TRIANGULAR B LAZED TREE 

. 0 1 0640*40*AND . 
0 1 0650''<40'�2 . 1  METERS ( 7  FT)  WEST  FROM THE WEST  EDGE OF THE OPEN F IELD . 
0 1 0660''< 40*$ 
0 1 06 70'�40�'REFERENCE MARK NO . 1 IS A S TANDARD NGS DISK 
0 1 0680"'40''<STAMPED---PELLOW NO 1 1 9 76--- , 
0 1 0690*40'�SET INTO THE TOP OF A ROUND CONCRETE MONUMENT 
0 1 0700''<40,'<30 CM IN DIAMETER PROJECTING 2 CM ABOVE THE GROUND . IT  I S  LOCATED 
0 1 0 7 1 0i'40>" 9 . 8  METERS ( 32 . 0  FT) EAST FROM A 4-TRUNKED GUM TREE , AND 
0 1 0720"'40'�0 . 9 METER ( 3  FT)  SOUTH-SOUTHWEST FROM A WITNES S  POST . 
0 1 0730"'40,'rMARK I S  1 .  0 METER BELOW THE STATION . 
0 1 0740''<40*$ 

0365 70*JC* <--- Date Set Termi nation  Record 

F igure ( 1 1 . 04 )  ---- A Samp l e  Des c r ipt ive "B lue Book" Data s e t  L i s t i ng 
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Sec t i o n  1 1  B luebook Data Set  

1 1 . 2  BBKOBS 

The MTEN Command BBKOBS (B lue BooK OB Servat ions ) wi l l  t ake data  f rom 
a l l  sys tem f i le s  and create an Obs e rvat ion B lue Book Dataset  in the formats 
set forth in  the " Input Formats and Spec i f i cat ions o f  the NGSDB " ,  Chapter  2 ,  
Hor i zonta l Obs ervat ion  (HZTL OBS )  Data . To enter  the program type BBKOBS 
<cr> . Af ter  the e nt ry has been completed , the program w i l l  prompt the u s e r  
whe ther  or  n o t  t o  s ave  the c r eated obs ervat ion data s e t .  

CREATE A "DISK  FILE" . . .  ( yiN ) ?  Y 

An answer o f  "Y" YES wi l l  c ause the prog ram to s ave a copy of  the c r eated 
data s e t  on the defau l t  dr ive with BBKOBSXX as  the f i lename and the proj e c t  
j obcode  JC a s  the f i le type . I f  "N" NO, the observation  dataset  w i l l  be l i s ted  
by the  pr inter  and  not  save d .  The program w i l l  then prompt the u ser  to  e nter  
the current date , 

TODAYS DATE/YYYY MM DDI (NNNN NN NN) ?  1 984  03 28 

Once th i s  e n t ry has  been completed  the prog ram w i l l  f lash  to the 
s c reen  the ove ra l l  r ange of  SPK ' s .  Where  the beg i nn ing SPN wi l l  be one ( 1 )  
and the end i ng SPN w i l l  b e  the las t (MAX va lue o r  h i ghe s t  SPN used  on the 
proj e c t ) .  

The f i r s t  pas s  made by the BBKOBS program i s  to remove a l l  b l ank S PN ' s  
that are  i n  the l im i t s  of  the SPN rang e .  The s tandpo int  n ames a n d  SPN ' s  w i l l  
f la s h  to the s c reen o ne-by-one as each record  i s  s ea r ched for data . When  the 
l im i t has been reached ,  the program beg i ns f l ashing e ach type of  r e cord foun d .  
The s et o f  re cords w i l l  be : 

*JC'� Data Set  I dent i f i cat ion Record 
" 1 0"  Proj e c t  T i t l e  Record 
," 1 2 ;' Proj e c t  In formation Record 
* 1 3 " Geo d e t i c  Datum and E l l ips o i d  Record 

and 
*JC* -- Data  Set Te rmina tion  Record 
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Sect ion 1 2  Uti l i ty Programs 

Ut i l i ty Programs 

1 2 . 1  LSTBBK 

The MTEN Command LSTBBK ( L i ST A B lueBooK data s e t )  wi l l  take e i ther a 
BBKOBS o r  BBKDES Data S e t  in 8 0-character records  a s  i nput and  p r i nt  a page 
formated l i s t ing .  To enter  the prog ram type LSTBBK <cr> . Af t e r  the entry has 
been completed  the prog ram wi l l  prompt the u ser  f i r s t  for the " /OLD/ "  i nput 
data s e t ' s  pr imary f i l ename ( SAMPLE) , f i l etype (AAA) ,  and  the d r ive a s s ig nment 
( B ) . ·  The prog ram wi l l  then prompt the user for the " /NEW/ " output data s et ' s  
pr imary f i lename ( BBKHZTLX) , f i l etype (DOC ) , and dr ive (A) s o  i t  can put the 
f i l e on the d i sk  dr ive w i th a l i ne feed  ( LF) and  a carr i age r e turn ( CR )  at the 
end of each record s o  i t  wi l l  be ava i l ab le  f o r  l i s t i ng w i th the " TYPE" 
command . Samp le  s creens  are g iven by F i gures ( 1 2 . 0 1 )  and ( 1 2 . 02 ) . 

0 1  
02 
03 
04 
05 
06 
07  
08 
09 
1 0  
1 1  
1 2  
1 3  
1 4  
1 5  

+----------- - - - ---------------------------------------------- - - - - - - - - - - -----+ 

ENTRY LSTBBK 

OLD DATA SET NAME--- SAMPLE . AAA DRIVE--- B 

NEW DATA SET NAME--- BBKHZ TLX . DOC DRIVE--- A 

ENTER YOUR FILE NAME ( 8A) ? /NEW/ BBKHZTLX 

ENTER YOUR JOBCODE /JC/  (AAA) ? DOC 

CHANGE YOUR DEFAULT DRIVE=A ( Y/N) ? N 

PROCESS THE F I LE /NEW/ ( Y/N) ? Y 

+---------------------- ------------------------------------------ - - - - - ------+ 

F igure ( 1 2 . 0 1 )  ---- LSTBBK I n i ti a l  S creen 

08 
09 
1 0  
1 1  
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  

+------------------------ ------------------------------------ - - - - - - - - - -------+ 

PRINT A LISTING OF THE DATA SET (Y/N ) ? Y 

PRINT LISTING ON THE SCREEN ( Y/N) ? Y 

START AT BEGINNING OF THE DATA SET ( Y/N) ? N 

ENTER THE START ING F ILE RECORD NUMBER (NNNNNN) ?  1 200  

STOP AT  THE END OF THE DATA SET  (Y/N ) ?  y 

23 1 24  REPEAT THI S  ENTRY CO��D (Y/N) ? 
+----- ------------------------------------------------------------ ---- ------+ 

F igure ( 12 . 02 )  ---- LSTBBK S e cond S c reen 
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S e c t i o n  1 2  U t i l i ty Prog r ams 

1 2 . 2  LSTDAT 

The MTEN Comma nd L S TDAT ( L i S T  a DATa f i l e ) w i l l  p r i n t  a l i s t i ng i n  
s e qu e n t i a l  o r d e r  f o r  a s e l e c t ed r a n g e  o f  r e c o r d s  f rom a n y  o f  th e f iv e  s y s t e m  
f i l e s . T o  e n t e r  t h e  prog r am type L STDAT < c r > . Next , t h e  f o l l ow i n g  s c r e e n  
appe a r s , s e e  F i gu r e  ( 1 2 . 03 ) : 

+---------------------------------------------------------------------------+ 

0 1  
0 2  
03 
04 
05 
06 
07 
08 
09 
1 0  
1 1  
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
2 0  
2 1  
22  
23 
24 

L I S T  ENTRY ---- L S TDAT 

- - F I LE-- NUMBER 

GPN 
NDX 
INX 
DAT 
DES 

SEL EC T A " F I LE NUMB ER" (N ) ? 

BEG I N  RECORD NUMBE R  (NNNN) ? 
END RECORD NUMB ER ( NNNN) ? 

CON T I NUE TH I S  F I LE L I S T ING ( yiN ) ? 
REPEAT TH I S  ENTRY COMMAND ( YIN ) ? 

6 
7 
B 
9 

1 0  

? 

? ? ? ?  
? ? ? ?  

+---------- -----------------------------------------------------------------+ 

F i g u r e  ( 1 2 . 03 )  ---- L S TDAT I n i t i a l  S c r e e n  

I f  a n y  f i l e  numbe r  o th e r  t h a n  t e n  ( 1 0 )  i s  s e l e c te d  t h e  p r o g r am w i l l  
p romp t f o r  the b e g i n n i ng a n d  e nd i ng r e c o r d  numbe r s  t o  be l i s te d . Howeve r ,  i f  
f i l e numb e r  t e n  ( 1 0 )  i s  s e l e c te d , t h e  u s e r  i s  p romp t e d  f o r  t h e  c o r r e c t  "DES " 
f i l e , s e e  s amp l e  s c r e e n  F i gu r e  ( 1 2 . 04 ) . A l l  r e c o r d s  l i s t e d  by L S TDAT have t h e  
f o l l ow i n g  he a d i ng 

LOCAT I ON F I LE ( ? ? ?  ) 

RECORD 
RECORD 
RECORD 

whe r e  ( ? ? ?  ) i s  the n ame of the d a t a  f i l e  f rom wh i ch the r e c o r d s  w i l l  b e  

l i s t e d  a n d  f o l l owe d b y  a l i n e-by- l i ne ( RECORD . . .  ) l i s t i ng o f  t h e  r e qu e s t e d  
r e c o r d  r ange . 
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Sect ion 1 2  Ut i l i ty P rograms 

+---------------------------------------------------------------------------+ 
0 1  
02 
03 

1 1  
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
2 0  
2 1  
2 1  
2 1  
2 1  
2 2  
2 3  
24 

LIST ENTRY ---- LSTDAT 

SELECT A "FILE NUMBER" (N) ?  

SELECT THI S  "DES FILE" 

BEGIN RECORD NUMBER (NNNN) ? 
END RECORD NUMBER ( NNNN) ? 

LABEL .. X 

EDIT ONE OF THE ABOVE RECORDS ( yiN ) ? 

ENTER THE RECORD NUMBER (NNNN) ? 
CHANGE THE DATA CODE ( yiN ) ? 
CHANGE THE "DES " TEXT ( yiN) ? 
CHANGE THE NEXT RECORD PONTER ( yiN) ? 

CONTINUE THI S  F I LE LIST ING (yIN) ? 
REPEAT THI S  ENTRY COMMAND (YIN) ? 

1 0  

( yiN)  ? 

? ? ? ?  
? ? ? ?  

? 

? ? ? ?  
? 
? 
? 

+---------------------------------------------------------------------------+ 
Figure ( 1 2 . 04 )  ---- LSTDAT . . .  DES or DAT F i le Screen  

1 2 . 3  LSTSUM 

The MTEN Command LSTSUM ( L iST  SUM) wi l l  f l ash o f f-and-on  to the s c reen 
for the user  the tota l s  f o r  a l l  f i l es of  the s pace  c reated and u s ed to  date . 
To ente r the prog ram type LSTSUM <cr> . After the entry has been comp l e te d  the 
program w i l l  f l ash  the f i r s t  s c reen  showi ng the s tatus o f  the GPN , INX ,  DAT , 
and NDX proj ect  f i le s , s e e  samp l e  s c reen F igure ( 12 . 05 ) .  On f i r s t  s c reen  the 
f i le DAT shows that 552 rec9rds  have been i n i t i a l ized but only  5 1 0  r e cords  
have been used to date by the u ser . The s e cond s creen , Figure ( 1 2 . 06 ) , shows 
the s ta tu s  of the twe lve DES F i l e s . To date the user h a s  created on ly two ( 2 )  
DE S  f i le s  o f  the pos s ib l e  twe lve ( 1 2 )  a l lowe d ;  a n d  with i n  the two 4000-record 
DES f i l e s  created , on ly 9 7 3  and 207  records to date have been u sed  i n  the two 
f i les  r e s pective ly .  
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Sect ion  1 2  Ut i l i ty Programs 

+---------------------------------------------------------------------------+ 
01 
02 
03 
04 
05 
06 
07 
08 
09 
1 0  
1 1  
1 2  

23 1 24 ? 

ENTRY 

RECORDS FOR FILE ( S ) : 

F ILE GPN X 
FILE INX X 
FILE DAT X 
FILE NDX X 

TOUCH <SPACE BAR + CR> 

LSTSUM 

MAXIMUM USED DRIVE 

1 46 1 2 7  A 
5 1  5 0  A 

552 5 1 0  A 
1 70 123  A 

WHEN YOU ARE READY 
+---------------------------------------------------------------------------+ 

F i gure ( 1 2 . 05 )  ---- LSTSUM F i r s t  S c reen 

+---------------------------------------------------------------------------+ 

07 
08 -NAME- -MAXIMmi- -USED- -DRIVE-
09 
1 0  FILE DES X 4000 973  B 
1 1  FILE DES 1 8 000 207  B 
12  FILE DES 2 
1 3  FILE DES 3 
1 4  FILE DES 4 
15  FILE DES 5 
16  FILE DES 6 
1 7  FILE DES 7 
1 8  FILE DES 8 
19  FILE DES 9 
20 FILE DES A 
21  F ILE DES B 
22 
23 
24 REPEAT THI S ENTRY COMMAND ( yiN ) ? 

+---------------------------------------------------------------------------+ 
F i gure ( 1 2 . 06 )  ---- LSTSUM Se cond S c reen  

1 2 . 4 LSTJOB 

The MTEN C ommand LSTJOB ( L i ST  a JOB ) wi l l  pr i n t  a l i s t i ng i n  
sequent ia l  o r d e r  for  a s e l e c ted  range o f  SPN ' s .  The pr inted  l i s t ing w i l l  g ive 
the s tatus of the f o l lowing types of  data : S PN ,  S tat ion Name , pos i t ion  and 
e l evat ion code , LST , TRI , DES , and the s even pos s ib l e  abstract  entr i e s  ( AST , 
DST , EDM , HGT , HZT ,  LGH , and ZEN ) . To enter  the program type LSTJOB <cr> . 
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Appendix  A 

MTEN BLUEBOOK PROGRAM SCHEMATIC 

DATE : 84 1 1 19 

BBKDOC 

ABSINX GETREC LSTSUM 

STRJS I LSTJS I 

STRNAM 
STRGPN 
STRHGT LSTGPN 

GETABS ABSAST GETAST . • . . . . . .  (ASTCHK) 
( ASTTME) 
(ASTRAD) . .  ( WRKAST)  

AB SDST 
ABSEDM (WRKEDM) LSTDST 

ABSHGT ( GETROD) 

ABSHZT ( ADJSTA) . . . . . . .  ( GETSTA)  LSTSTA 

ABSLGH ( GETBAY) 

AB SZEN 

Abs tract ( s )  LSTABS 

GETTRI . . . . . . . . . . . . . . . .  (WRKTR I )  . . . . . . .  ( WRKCHK) LSTTRI 
( WRKGPN ) 

GETDES GETTXT ( GETBOX) BBKDES 
BBKOBS 
LSTBBK 

( ADJZEN) • . .  ? 
(ADJNET) . . .  ? 

LSTNET 
LSTJOB 

LSTNDX 
LSTDAT 

( NAME ) -- Computat ional  Commands 
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MTEN 3 Up da t e s  App endix A 

MTEN 3 - - BLUEBOOK PROGRAM S CHEMAT I C  

DATE : 8 5 0 9 0 1  

BBKDOC 

ABS INX GETREC LSTSUM 

S TRJ S I  LSTJ S I  

S TRS PN /S TRNAM , S TRGPN , STRHGT/ LSTGPN 

ABSAST /GETABS/ GETAST . (ASTCTR /ASTCHK , AS TTME , AS TRAD/ ) . .  ( WRKAS T )  

AB S D S T  /GETABS/ 

ABS ELlM /GETAB S /  . . . . . . . . . . . . . . . . . . . . . . . . . .  ( W'RKEDM) LSTD ST 

ABS:{GT /GETAB S /  ( G ETRO D )  

ABS HZT /G ETAB S /  ( ADJ STA /GETSTA , LSTSTA/ ) LSTNET 

ABS LGH /GETAB S /  ( G ETBAY ) 

AB S ZEN /GETABS/ 

Ab s tract L i s t ing ( s )  LS TAB S 

G ETTRI . . . . . . . . . . . . . . . . . . . . . . . .  (WRKTRI ) . . . . . . .  ( W'RKCHK ) LSTTRI 

(W'RKGPN ) 

G ETDES /GETTXT/ ( GETBOX) BBKDES 

BBKOBS 

LSTBBK 

LSTNDX 

LSTDAT 

(ADJ ZEN )  ' "  ( ADJNET ) . . .  ADJUS T  

( NAME ) C o mputat i o na l  Commands 
/ NAME / S ub rout ine C a l l ab l e  P r o grams 
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MTEN (Mi cro TENco l )  ACRONYMS 

Acronym S tatement  o r  Mean i ng o f  the Acronym 

ABS an  ABStract  of  
ADJ a n  ADjus tment o f  
ANS an ANSwer 
APS the Apparent P la ce  o f  fundementa l Stars  
AST an  ASTronomica l  az imuth obs e rvat ion 
BAY BAY ( the  d i s tance  be tween two tap i ng s upport s ) 
BBK B lueBooK or re lated  output data s e t s  for  I F S  
BOX BOX s core  or  the r e f e rence  obj e c t  records  ( *3 01< codes ) 
CHG CHanGe or conver t  the entry 
CHK CHecK o r  recompute an  entry 
CON CONve rt an entry 
CPM Control  Program for  M i c roproces sor s  
DAT DATa 
DAY DAY or l o cal  date  (YYMMDD) 
DB Data Ba se  
DEC DECimal  o r  f loat ing po int  entry 
DEL DELete a po inter  o r  r e cord  entry 
DES DESc ription  
D IR D IRection  or DIRect  
DMS Degree s , Minutes , and Seconds 
DOC DOCumentation  o r  DOCument 
DST r eference  obj e c t  D i STance measurements /obs e rvat ions 
DZD Doub le Z en i th D i s tance 
EDM E l e c tron i c  D i s tance Measurements/obs e rvat ions  
END the END o r  las t entry/record 
FAC FACto r ,  s o lve ,  and  i nve rt a upper  t r i angu l a r  matrix 
FLD entry data  type o r  F ieLD 
FMT Fo rMaT 
GET GET or i nput an entry 
GPN a Geograph ic  Pos i t ioN 
HGT a He iGhT or an e l evat ion d i f f e rence  obs erva t i o n  
HRI He lme rt-Rains ford  g eodet i c  Inve r s e  
HTR HeaTeR ( a  conne c t ivity-graph mat r ix of warm ne ighobor s ) 
HZT Hor iZonTal  d i re c t ions 
I FS I nput Formats and Spe c i f i cations  o f  the NGS DB 
INS INSert a add r e s s  po inter  
INV I NVe rse  g eode t i c  computation 
INX survey proj e c t  INdeX 
JOB JOB/proj e c t  i n fo rmat ion 
JSI  Job Spe c i f i c  I n s trument record/table  
KEY a l imit  o r  KEY s e t  that i nput data mus t f a l l  w i th i n  
LGH LenGtH o r  short trave r s e  measurements /obs ervations  
LNE L iNE or defau l t  record  
LOC LOCation o r  LOCate  
LOR LOwer and modulo en try to g iven Range 
LST L i ST  or f o rmat a r eques ted pr inted  output 
MPM Mul t i -Prog ramming Mon i tor  for  m i croproc e s s o r s  
MTR MeTeR or Metr i c  Tab l e  Record 
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Appendix C 

IFS/NGSDB ( I )  - Input Formats and Specifications of the Nat ional Geode t i c  
Survey Data Base : Volume I - - Horizontal Control Data , 
by Pfe i fer , L . , 1 9 7 8 . 205 pp . 

- - - - - - - - - ERROR MES SAGES - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

001 - - - - FIELD OVER FLOW 
To many characters entered in this field . The dashes after the 

prompt indicate the s ize o f  the field to be input . The input 

charac ter i s  i gnored .  

002 - - - - EXTRANEOUS CONTROL CHARACTER I GNORED 
The only control characters allowed are carri age re turn ( CNTL- M ) , 

backspace ( CNTL- H ) , Rubout (De l ) , Escape ( Es c ) , and CNTL-A . Any 

o ther input control charac te r  is ignored . 

003 - - - - INVALID INPUT CHARACTER 
The charac ter keyed is inval i d  in the c ontext for which i t  was used .  
For example , a space was keyed within a number . The input i s  
ignore d .  

004 - - - - ONLY LETTERS ALLOWED 
A numb er or a punctuation character has b een entered in a field which 
al lows only the l etters (A- Z ) . The charac ter is i gnored .  

GETABS - I n  this program a blank ( space bar)  i s  c ons i dered as a 
le tter for entering observe r ' s  ini tials . 

005 - - - - FIRST CHARACTER MUST BE A LETTER 
The firs t character mus t be a le tter . The cursor is at the first 
p o s i t ion o f  the input field and some thing o ther than a l e t te r  was 
ente re d .  A le tter is required for the field . The input character is 
ignored .  

006 - - - - PLEAS E ANSWER Y OR N 

The only val id input for this field is Y ( ye s )  or N ( no ) . The i nput 
charac ter is ignore d .  

0 0 7  - - - - ONLY NUMBER ALLOWED 
The field accepts only numbers as input . The input character i s  
ignore d .  

0 0 8  - - - - ENTRY OUT O F  RANGE 
The keyed entry is outside preset l imits . Input i s  ignored .  

STRJ S I  - The l imit is ' "  - 100 . 0  < INSTR CONST < 100 . 0  . . .  

009 - - - - Bl ank 
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Appendix C 

010 - - - - CONVERSION ERROR 
An i l legal charac ter found by program GETFLD was to be converted . 
The program default changed i t  to a z ero ( 0 )  and continued p lus i t  
s ent a me ssage t o  the screen that the keyed character was i l legal . 

011 - - - - MANDATORY FIELD REQUIRES INPUT 
At least one charac ter mus t be entered for th is fie l d .  

GETABS The he i ght o f  target for z enith and edm obs rvations 
is mandatory input to the sys tem . Also the t ime o f  
obs e rvation is mandatory for both z enith and e dm 
ob s ervations as wel l . 

012 - - - - INVALID TIME OR ANGLE FORMAT 
The input field i s  required to be in the format ( D , M , I . F  ) ,  where 

D represents one to three numeric characters , 
M represents one or two numeric charac ters , 
I represents one or two numeric characters , and 
F mus t  be at l eas t one or more numeric characters . 

Both c ommas and the dec imal po int mus t be entered.  To  correct an 
entry error the ent ire field mus t be reentered .  

013 - 0 1 9  Blank 

020 - - - - INVALID UNITS CHARACTER 
The character keyed was an inval i d  respons e . The respons e character 
mus t be a le tter and only one o f  thos e  le tters l i s ted on the s creen 
by the promp t . Example ( C/F ) ? or (M/F ) ? the response mus t be a C ,  F ,  
M ,  or F .  

021  - - - - INVALID TIME (HHMM) 
The numbe r  of characters and format keyed was corre c t , however one o f  
the fo l lowing input items are wrong , 

(Time ) Hours ( 0<- HH <3 0 )  

M inutes ( 0<- MM <-5 9 )  

022 - - - - FROM & TO STATION HAVE THE SAME NUMBER 

The S PN for the s tandpo int was keyed and then the S PN for the 
forepo int was keyed as the same . Input is ignore d .  Reenter the 
correc t  S PN for the forepo int . 

023 - - - - INVALID NUMBER RANGE ( 1 - 9 9 9 )  
The number keyed for thi s  J ob Spec i fic Ins trument (J S I )  mus t  be 
wi thin the range ( 1  to 9 9 9 ) . The input is i gnore d .  Check the JSI 
numbe r  and reenter the data . 
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024 - - - - INVALID DDD -MM - S S . S S INPUT 
The number o f  characters and format keyed was correct ,  however one of 
the fo l l owing input i tems are wrong , 

STRGPN ( Lati tude ) Degree s  ( 0<- DDD <90 )  
ABSZEN (Vertical ) Minutes ( 0<- MM <60)  

Seconds ( 0<- SS . S S <-6 0 . 0 ) 

STRGPN ( Longitude ) Degrees ( 0<- DDD < 1 8 0 )  
Minute s  ( 0<- MM < 6 0 )  
S econds ( 0<- SS . S S <-6 0 . 0 ) 

ABSAST (Az imuth) Degrees ( 0<- DDD < 3 6 0 )  

GETAST (Direct ion) Minutes ( 0<- MM <6 0 )  

Seconds ( 0<- S S . S S <-60 . 0 ) 

025 - - - - INVALID NUMBER INPUT 
The number keyed was outs ide pre s e t  l imits for thi s  p rompt fie l d .  
The input is ignore d .  Check the type o f  field and reenter number . 

0 2 6  - - - - INVALID HH -MM- S S . S S INPUT 
The number of charac ters and format keyed was correct ,  however one of 
the fo l l owing i s  wrong , 

GETAST (Time ) Hours ( 0<- HH <30 )  
Minutes ( 0<- MM <60)  
Seconds ( 0<- S S . S S <-6 0 . 0 ) 

0 2 7  - 0 2 8  Blank 

0 2 9  - - - - INX FILE I S  FULL 
The datase t  named FILEINXX . JCode has used up a l l  ava i l ab l e  records . 
Exi t current program and then enlarge the INX file  by excut.ing the 
program GETREC to create additional records . 

030 - - - - S PN OUT OF RANGE OF GPN FILE 
The S PN keyed was l arger than the total number of records availab l e  
in the datas et named FILEGPNX . JCode . Exi t  the program and then 
enlarge the GPN file by excuting the program GETREC . 

0 3 1  - - - - GPN FILE I S  BLANK 
A reque s t  for a GPN record was made but at this t ime no information 
has ever been s tored for this SPN . Exi t  the program and execute the 
program STRNAM . Reenter the current program to c ont inue . 

0 3 2  - - - - NDX FILE I S  FULL 
The dataset named FILENDXX . J Code is ful l . Exi t  the current program 
and enlarge the NDX file by excut ing the program GETREC to create new 
records . Reenter the current program and c ont inue ente ring data . 
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0 3 3  - - - - ENTRY ALREADY EXI STS 
The sys tem while execut ing program NDXINS was trying to put records 

into the NDX file and found that the current record was already 

stored . Exit program and check the data careful ly . 

034 - - - - CHANGE THE PARENT STATION 
The wrong parent s tation was selected . Exi t  the program and reenter . 

0 3 5  - - - - MORE THAN 5 MATCHES WERE FOUND 
The system sub rout ine NDXSRC s earches informat ion in datase t  named 
FILENDXX . J Code . I f  more than five ( 5 )  "Hits " or locations are found 
where only one should be , an error condi tion occures . Exi t  the 
porgram and check the ob served data . 

0 3 6  - - - - NO INSTRUMENT RECORD FOUND 
Exi t  the current program and create a new ins trument record by 

excuting the program STRJ S I , then reenter the current program to 

c ontinue entering data . 

0 3 7  - - - - DAT FILE I S  FULL 
The dataset named FILEDATX . JCode is ful l .  Exi t  the current program 
and enlarge the DAT file by excuting the program GETREC to create new 
records . Reenter the current program and cont inue enter ing data . 

0 3 8  - - - - NO ABSTRACT FOUND . . . .  TYPE " GETABS " 
Before any obs e rvational data can be entered an abs tract mus t firs t 

be created . Exi t  the current program and create an abs tract by 
excuting the program GETABS then reenter the currect progr am and 
c ontinue to enter data . 

0 3 9  - - - - NO NDX FILE FOUND . . . .  ENTER AN ABSTRACT 
A program went to a S PN for obs e rvat ional data and found that the 
current S PN has no data available . Exi t  the current program and key 
the required observations into s torage firs t ,  then reenter the 
current program to cont inue . 

040 - - - - NO DES FILE FOUND . . . .  TYPE "GETREC" 
A program executed went to a S PN to enter descriptive text and found 
that the dataset named FILEDES ? JCode has no file ava i l ab l e . Exi t  
the current pro gram and key the required space into s torage firs t ,  by 
executing program GETREC . Then reenter the current program to 
c ontinue . 

041 - - - - DES FILE I S  FULL 
The current datase t  named FILEDES ? JCode i s  ful l . Exi t  the current 
program an execute the program GETREC to create a new file . There 
are twelve ( 12 )  files possib l e  and they are as fol ows : 
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X ( the firs t ) , 1 ,  2 ,  3 ,  4 ,  5 ,  6 ,  7 , 8 ,  9 ,  A ,  and B ( the l as t )  

and should be created i n  that order . 

042 - - - - BUFFER FILE I S  FULL 
Each datase t  named FILEDES ? JCode has 4000 records in i t  to s tore 
des criptive text . However ,  only the first 3 8 9 9  records can be used 
as input . The remaining records from 3 900 to 4000 are reserved as 
records to be used only for record inserts when the text i s  b e ing 
modifie d .  If the buffer is ful l  no more record inserts are p os s ib l e . 

043 - - - - NO NDX RECORD FOUND FOR THI S  S PN 
Thi s  S PN has on observational data in the DAT File . 

044 - 05 0  B l ank 

0 5 1  - - - - STATE CODE - NOT FOUND - I S  IT OK (YjN ) ? 
The abbreviation keyed did not find a match in the S tate Code Tab l e , 
i f  the abbreviation is correc t  and is for a fore ign c ountry or U . S .  
territories , to continue answer Y ( ye s ) . I f  the abbreviation i s  for 
a s tate within the United S tates , reenter the p rompt wi th the corre c t  
s tate abbreviation . 

0 5 2  - - - - aT CODE INCORRECT 
The order - and - type (aT )  keyed is no t one l i s te d  in I FSjNGSDB ( I )  , 
Annex E ,  S tation Order - and- Type (aT )  Codes . The input i s  i gnored . 
Reenter the correc t  ( aT)  code . 

0 5 3  - - - - MARK CODE INCORRECT 
The mark charac ter keyed is not one l is ted in I FSjNGSDB ( I )  , Annex I ,  
S ummary o f  Codes Used in S tation Descriptions , page I - I .  The input 
is i gnored reenter the correct mark code . 

MARK CODE - See chapter 3 pages ( 15 - 1 6 ) . 

054 - - - - S ETTING CODE INCORRECT 

The s e t t ing code keyed is no t one l is ted in I FS jNGSDB ( I )  , Annex I ,  
Summary o f  Codes Used in S tat ion Descriptions , pages 1 - 1 , 2 ,  and 3 .  
The input i s  ignored reenter the correc t  s e tt ing code . 

S ETTING CODE - See chap ter 3 pages ( 1 5 - 1 8 )  
LANDMARK CODE - S e e  chap ter 3 pages ( 16 , 1 8 - 1 9 )  

0 5 5  - - - - MAGNETIC CODE INCORRECT 
The magnet i c  code keyed is not one l is ted in I FSjNGSDB ( I ) , Annex I ,  
Summary of Codes Used in S tat ion Descrip t ions , page 1 - 4 .  The input 
is i gnored reenter the correct magne tic code . 

M - CODE - See chap ter 3 page ( 19 ) . 
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056  - - - - PC ZONE INCORRECT 
The firs t characters keyed do not match thos e  l is te d  in the 
I FS/NGSDB ( I ) , Annex B ,  S tate Plane Coordinates ( SPC)  Zone Codes , 
pages B - 1 ,  2 for the s tate abbreviation entered .  The input i s  
i gnore d .  The sys tem wi l l  flash o n  the s creen the proper s tate code , 
however the user will need to enter both the s tate code and the 
proper z one with in that s tate if one exists . 

05 7 - 05 9  Blank 

060 - - - - ELEVATI ON OUTS IDE LIMITS 
The e l evation entered mus t be between the fo l lwing l imits , i . e  . 

. . .  - 300 . 0  <- ELEV <- 8500 . 0  meters . . .  
The input i s  i gnored and the e l evation mus t  be reentered . 

0 6 1  - - - - GEOID HGT OUTS IDE LIMITS 
The abso lute geoid height entered mus t be l e s s  than 

. . .  I HGT I < 300 . 0  meters . . .  
The input height is ignored and the geo id height mus t b e  reentered . 

062 - - - - INVALID ENTRY . . .  USE "ABSHGT " 
I f  an e l evation difference exis ts between two S PN ' s  that information 
can only be entered by creating an abs tract to show this data . Then 
the sys tem w i l l  s e t  the proper codes to reflect this relat ionship . 

0 6 3  - - - - POS ITION REQUIRED FOR A BM 
To enter any information about D ifferences o f  Elevation b e tween two 
S PN ' s , both mus t have at least a s cal ed p o s i tion entered by STRGPN 
firs t b e fore any entry can be made . 

064 - - - - NAME REQUIRED BEFORE ENTRY 
Any attemp t to s tore information for a given S PN the GPN f i l e  is 
s e arched first to make sure a name exis ts before any data can be 
entered for the given S PN . Exi t  this program and enter the S PN name 
with the program STRNAM . Reenter the current program and s tore the 
S PN information . 

065  - - - - ENTER A POS ITION FOR STATION 
A p o s i t ion is requird before this program can c ontinue . Exi t  the 
current program and enter a posi tion by excut ing the program STRGPN . 
Then reenter the current program and continue entering data . 

0 6 6  - - - - GPN OF S PN ? ? ?  I S  TOO POOR 
In the execut ion of the program WRKGPN the SPN ' s  for the s tandpo int 
and the back az imuth po int are checked for a proper geographic 
p o s i tion b e fore an inverse az imuth is compute d .  I f  e i ther or both 
S PN geographi c  p o s i tions are poor , exit the current program and 
execute STRGPN to fixup the p o s i tion codes and/or the geographic 
p o s i t ions . Reenter the current program and continue . 
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In the execution of the program WRKEDM the S PN ' s  for the end po ints 
of the given distance are checked for proper geographi c  pos tion in 
order to de termine the mean latitude and az imuth for the obs e rvation 
before the distance reduc tion is c omputed . If e i ther i s  too poor the 
c omputation is not comp l e te d .  Exit the current program and execute 
the program STRGPN to fixup the pos ition code ( s )  and/or the georaphi c  
posi tion( s ) . Reenter the current program and c ont inue . 

0 6 7  - - - - HGT OF S PN ? ? ?  I S  TOO POOR 
In executing the program WRKGPN , in the approximate p o s i tion mode , an 
e l evation for the s tandpo int i s  required in order to c ompute the XYZ 
coordinates o f  the s tation from its lati tude , longitude , and h e i gh t . 

In the execution o f  the program WRKEDM the S PN ' s  for the end po ints 
of the given dis tance are checked for proper e l evations in order to 
to determine if the distance reduction can be computed . I f  e i ther i s  
t o o  poor , the computation i s  no t comp l e ted . Exi t  the current program 
and execute the program STRHGT to fixup the e l evation and/or codes to 
a value of 4 or greater . Reenter the current program and c ont inue . 

0 6 8  -- - - - GEOGRAPHIC POS ITION BLANK ( TOO POOR) FOR S PN 
In LSTNET , an inverse could no t be computed because the p o s i tion was 
too poor or b l ank . Change the p o s i tion c ode if too poor or enter a 
geographic p o s i t ion for the given S PN . 

0 6 9  - - - - GEOIDAL SLOPE EXCEEDS 10 S ECONDS 

In WRKEDM , whi le c omputing an EDM s lope reduct ion the program found 
that the difference be tween the geoid he ights at the end p o ints for 
the s lope dis tance c aus ed an angle of 10 s econds or more . Check the 
geoid he ights of the end po ints , they should be the s ame or very 
c l o s e  in value to e ach o ther . 

070 - 1 5 0  Blank 

1 5 1  � - - - INVALID FOOT MEASUREMENT 

The keyed entry for feet mus t be less than 5 5 0 . 0  fee t .  I f  the 
dis tance i s  greater than 5 5 0 . 0  fee t , enter the dis tance as 
approximate kilometers/mi les . Input is ignored . Reenter with the 
proper type o f  dis tance . 

1 5 2  - - - - INVALI D  METER MEASUREMENT 

The keyed entry for me ters mus t be less than 1 6 7 . 0  me ters . I f  the 
dis tance i s  greater than 1 6 7 . 0  me ters , enter the dis tance as an 
approximate kilometers/miles . The input i s  ignore d .  Reenter with 
the proper type o f  dis tance . 
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153  - - - - FEET & METERS CHECK I S  OFF 
The abs o lute value of I (METERS ) - ( FEET/3 . 2 808 3 3 3 3 3 3 ) I  was found to be 
greater than the l imit of 3 . 45 mi l l imeters . The input was i gnore d .  
Check the two measurements (METERS/FEET) and reenter the dis tances . 

154 - 200 Blank 

201 - - - - LEVEL SETUPS UNEQUAL TO NUMBER TAPE BAYS 
The number o f  l eve l ing s e tups observed doesno t  agree wi th the numbe r  
o f  tape bays keye d .  The input is i gnored . Check that the two 
numbers are the s ame and reenter the correct numbe r  of s etup/tap ing 
bays . 

202 - - - - INVALID ROD READING 
The rod reading keyed is greater than the p re s e t  l imit s e t  at 12 . 0  
fee t/meters . 

203 99 TAPING S ECTIONS MAX 

204 99 MAX FOR A BAY NUMBER 
The tap ing - s ection identification numb e r - mus t be within the l imits 
o f  (1 to 99) . 

205 - - - - INVALID NUMBER OF BAY SUPPORTS 
The numbe r  of supports keyed is not al lowed . The input i s  i gnored . 
Correct the numbe r  and reenter the data . 

206 - - - - INVALID DISTANCE MEASUREMENT 
The maj or taped dis tance mus t  b e  greater than 0 . 010 fee t/me te s , 
o therwis e  any shorter dis tance mus t be entered as a S ETUP/S ETBACK 
measurement . 

207 - - - - INVALID TAP E - CATENARY CORRECTION 

The correction keyed has exceeded the abs o lute l imit value of 0 . 100 
met ers/fe e t . The input is ignored . Correct the entry and reenter 
the correction . 

208  - - - - INVALID TEMPERATURE CORRECTION 
The correction keyed has exceeded the abs o lute l imit value of 0 . 100 
meters/fee t .  The input is ignored .  Correc t  the entry and reenter 
the correc tion . 

209 - - - - CHECK TEMPERATURE CORRECTI ON 

The sys tem c omputed the correction based on the tape length , tape 
metal and the given temperature ( s )  and found the keyed correction did 
not agree to within 1 m i l l ime ter . The input is i gno red . Check the 
correc t ion and reenter the data . 
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2 10 - - - - I NVALID S ETUP INPUT 
The keyed entry was outs ide preset l imits . The l imits for a S ETUP 
measurement are the fo l l owing : 0 . 0  <- S ETUP <- 10 . 0  me ters/fe e t  

2 1 1  - - - - I NVALID S ETBACK INPUT 
The keyed entry was outs ide preset l imits . The l imits for a S ETUP 
measurement are the fol lowing : 0 . 0  <- SETBACK <- 10 . 0  meters/fe e t  

2 1 2  - - - - 8 BAY LIMIT MAX 
The to tal numbe r  of tap ing bays that l eve l ing can be done over i s  
e i ght ( 8 ) . The input is i gnored .  

2 1 3  - - - - NO ENTRY FOUND . . .  TYPE "ABSLGH" 
The p rogram GETBAY was excuted before the records were s e tup by the 
program ABS LGH . Exi t  the current program and then excute the program 
ABSLGH to create the proper records . Reenter the current program and 
continue to enter data . 

2 14 - - - - END STATIONS NOT THE SAME 
Whi l e  proce s s ing the tap ing data the sys tem found that the beginning 
and ending S PN ' s  are no t the s ame . The input is ignore d .  Check the 
S PN ' s  and reenter the numbers . 

2 1 5  - - - - SURVEY EQUIPMENT CODE & METAL ARE INCONS I STENT 
lbe J S I  number keyed , when check against the ins trument codes shows 
that the J S I  is not cons is tent for the type of me tal for th i s  tape 
use d .  Check the J S I  and the type of tape/me tal that should be i n  the 
J S I  records . 

2 1 6  - - - - "ABSLGH " NOT CODED FOR A SHORT TRAVERS E 
The program ABSLGH mus t have the number of rep l icat ions s e t  to one . 

2 1 7 ·· 2 5 0  B l ank 

2 5 1  - - - - INVALID NUMBER OF EDM SHEETS 

The total number of sheets a llowed for an EDM dis tance measurement i s  
t e n  ( 10 ) . 

2 5 2  - - - - I NVALID DISTANCE GIVEN 
The keyed entry is greater than 1 5 0  KM ,  the l imit s e t  for a l l  EDM 
measurements . The input is i gnored .  

2 5 3 - 400 B l ank 

401 - - - - INVALID NUMBER INPUT ( 1 - 8 )  
The total number o f  s e tups keyed for th is short ·· traverse l eve l ing can 
no t exceed e i ght ( 8 ) . The input is ignored . 
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402 - - - - INVALID SECTION LENGTH 
The maximum length l imit o f  100 . 0  (KM/MI ) for a s ingl e  l eve l ing 
s e c t ion has been exceeded . The input is i gnored . 

403 - - - - INVALID ACCURACY INPUT 
The upper l imit of 0 . 500 meters has been exceeded . The input i s  
ignore d .  Reenter the e s t imate for the accuracy l e s s  than this l imi t . 

404 - - - - ESTIMATED ERROR I S  TOO LARGE 
The e s t imate as comparied to that computed based on the number o f  
s e tups and the distance between the end po ints b y  the sys tem was 
found to be too large . The input is ignored .  Recompute the e s t imate 
and the reenter . 

405 - - - - INVALID ELEVATI ON DIFFERENCE 
The abs oute value for the difference of e l evation i s  greater than the 
preset l imit . . . .  I DI FF OF ELEV I < 5 0 1 . 0  me ters . . .  

406 - - - - NO ENTRY FOUND . . .  TYPE "ABSHGT" 
The program GETROD was excuted before the records were s e tup by the 
program ABSHGT . Exi t  the current program and then excute the program 
ABSHGT to create the proper records . Reenter the current program and 
continue to enter data . 

The program GETBAY was excuted before the leve l ing was e s tab l i shed , 
i . e . , before any short - traverse tap ing obs e rvat ions can be entered 
the l eve l ing acro s s  the tap ing supports mus t have been entered firs t . 

407 - - - - "ABSHGT" NOT CODED FOR A SHORT TRAVERSE 
Whi le in the program ABSHGT the flag was not s e t  to show thi s  
l eve l ing would be used for a short - traverse . Exi t  the current 
program and excute the program ABSHGT to s e t  the proper flag . Then 
reenter the current program and cont inue to enter data . 

408 - - - - NO ENTRY FOUND . . .  TYPE " GETROD" 
The e l evat ions acro s s  the tap ing supports have not been e s tab l ishe d .  
Exi t  the current program and excute the program GETROD . Then reenter 
the current pro gram and continue to enter data . 

409 - - - - MUST HAVE AT LEAST A S CALED ELEVATI ON 
The program to execute mus t have a geographi c  pos ition that i s  at 
s omewhat close  to the true posi tion . 

410 - 4 5 0  Blank 

4 5 1  - - - - TIME NOT BETWEEN (BEG/END TIME CHECKS ) 
The t ime keyed doesno t fal l  between the beginning and the ending t ime 

checks . Input i s  ignored .  Reenter the t ime correc tly . 
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452  - - - - MAXIMUM 30 OBS ERVATIONS 
The total number of direct/reverse pairs mus t no t exceed the preset 
l imit of the program . 

4 5 3  - - - - NO ENTRY FOUND . . .  TYPE "ABSAST" 
The program GETAST was excuted before the program ABSAST created the 
proper records to s tore the data . Exi t  the current program and then 
excute the program ABSAST . Reenter the current program and continue 
to enter data . 

4 5 4 - 470 Blank 

4 7 1  - - - - STATIONS NOT FOUND AT END BASE 
When the program WRKCHK ( BASECK) i s  excuted , the las t triangl e  given 
in the chain - o f - c omputation to be computed mus t c ontain the proper 
S PN ' s  for the required base measurement . Reenter the chain - o f 
c omputation to b e  computed . 

4 7 2 - 500 Blank 

5 0 1  - - - - TRIANGLE ALREADY EXI STS 
In executing of program GETTRI the new triangle number r e quested is 
already in s torage . Check the triangle l i s t  for an unuse d  number . 

502 - - - - ANGLE OVER 1 8 0  DEGREES 

The sys tem found from the comb ined l i s t  that at l e a s t  one angl e  in 

the reque s ted triangle has a value over 1 8 0  degrees .  Check the 

triangle l ayout . 

503 - - - - D IRECTION NOT FOUND TO S PN ( ? ? ? )  OR SPN ( ? ? ? )  
In the proram WRKGPN the sys tem found a c omb ined l i s t  for the 
s tandpo int S PN , however it didnot find one or b o th S PN ' s  on the 
c omb ined l i s t  for the back az imuth s tation or the foreward direction 
az imuth s tation . 

In the program GETTRIjWRKTRI a comb ined l i s t  was found for the 
triangle vertex in ques tion , however , one or b o th direct ions to the 
o ther S PNs were not found on the l i s t . Exi t  the current program and 
then exe cute the program ADJ STA . Reenter the current program to 
c ontinue . 

504 - - - - POS ITION ( ? ? ? )  TOO POOR FOR AN INVERSE 
In the executing of program GETTRI or WRKTRI an inverse mus t be 
compute d ,  however the geographic pos i t ion of the l is ted S PN is b l ank . 
Exi t  the current program and execute STRGPN then reenter the current 
program to continue . 
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505 - - - - TRIANGLE CLOSURE I S  WRONG 
The absolute triangle closure for the current triangl e  i s  greater 
than five minutes ( 300 seconds ) . One or more direc t i ons on the 
comb ined l is ts are incorrect . Check observat ions for a 5 - minute or 
greater recording e rror . 

506  - - - - UNIQUE GPN EXI STS BY TRIANGLE ( ? ? ? )  
In the program GETTRI the " One " s tation was se lected t o  create a 
unique geographic pos ition , however , one already was s e l ected as 
l i s ted . The flag mus t e i ther be remove from the l i s ted unique 
triangle or this current triangle coded as NOT unique . 

507  - - - - NO TRIANGLE NUMBER ( ? ? ? )  
The sys tem was given a triangl e  chain - o f - computation l is t ,  o f  which , 
one triangle number in the l i s t  does not have an exist ing triangle . 
Exi t  the current program and create a triangle for this miss ing 
number in the triangle chain - o f - computation or correct the incorrect 
triangl e  number given . 

5 0 8  - - - - GPN POS ITION OUTS IDE LIMITS 
In the executing of program WRKTRI two geograph ic p o s i t ions are 
computed for s tation " One " , the firs t from s tation ( 2 )  to " One " and 
the second from s tation ( 3 )  to " One " , the VALUE for the differences 
b etween the two computations execced the sys tem ' s  l imit o f  0 . 00001 
degrees . The value i s  computed as fol l ows : 

DX ( P 2 l - P 3 l )  
DY ( E2 l - E3 l )  
VALUE SQRT ( DX*DX+DY*DY) 

Where P 2 l  and P3 l are the latitudes and E 2 l  and E3 l are the 
l ongi tudes computed for s tation " One " from s tation ' s  ( 2 )  and ( 3 )  o f  
the triangle . 

509  - - - - TRIANGLE ( ? ? ? )  LAYOUT I S  WRONG 

The sys tem found an incons is tence in the s tructure o f  thi s  tr iangl e  
or the wrong tr iangl e was given i n  the chain- of - computation . Reenter 
the chain- o f - computation or correct the incorrec t  triangl e .  

5 1 0  - - - - VERTEX NOT FOUND IN TRIANGLE ( ? ? ? )  
In the excution of program WRKCHK a reque s ted triangle had to be 
rotated , however after two rotations the S PN for a given computation 
was not found to be at e i ther vertex checked . Check the layout of 
triangle chain- o f - computation for an incorrect triangle number . 
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511  - - - - QUAD POINT I S  NOT IN THE FIRST TRIANGLE 
When the program WRKCHK (QUADCK) is excute d ,  the first triangl e  g iven 
in the quad to be computed mus t contain the proper S PN for the " Quad 
Point" to s tart the p roper quad triangl e l ayout . Reenter the quad to 
be conputed .  

5 12 - - - - THE SECOND "QUAD TRIANGLE " I S  WRONG 
The s econd triangle given for the quad trangl e  l ayout didno t find a 
s ide that was common to the s ide oppos i te the "Quad P o int " g iven in 
the firs t triangl e . Reenter the triangle chain - of - computation . 

5 1 3  - 5 1 9  B l ank 

520 - - - - NO COMPUTATION POSS IBLE 
In the execution of the program WRKGPN the S PN ' s  for the s tandpoint 
and the b ack az imuth po int are checked for a proper geographic 
posi tion before an inverse az imuth is compute d .  One or b o th o f  the 
geographic positions are poor , therefore the inverse b e tween them 
canno t be computed .  Exi t  the current program and execute the program 
STRGPN to fixup the p o s it ion code ( s )  and/or the geographic 
p o s i t ion ( s ) . Reenter the current program and continue . 

5 2 1  - - - - NO COMBINED LI ST FOUND 
The s tandpo int for thi s  computation does no t have a comb ined l i s t . 
Therefore , there i s  no way to de termine the foreward az imuth 
direction to compute the geographic p o s ition for the foreward S PN . 
Exi t  the current program and execute the program ADJ STA the reenter 
the current program to continue . 

5 2 2  - - - - NO DI STANCE ( S )  FOUND 
In executing the pro gram WRKGPN no dis tance was found to o r  from the 
s tandpo int S PN and the foreward az imuth direct ion s tation S PN .  
Therefore no computation i s  p os s ib l e  for the geographic p o s i t i o n .  
Exi t  the current program and enter the required dis tance into the 
sys tem then reenter the current program to continue . 

5 2 3  - - - - S LOPE DISTANCE NOT REDUCED 
In executing the program WRKGPN a dis tance was found to the foreward 
az imuth direction s tation S PN , however ,  the d i s tance is not yet 
properly reduced to a geode tic surface for use in computat ions . Exit 
the current program and execute the program WRKEDM in order to reduce 
the dis tance in que s tion . Reenter the current program to continue . 

524 - 5 5 0  Blank 

5 5 1  - - - - CANNOT DESCRIBE A " SUFFIX STATION "  
Thi s  S PN h a s  been coded as a suffix s tation , that i s , it i s  a 
p e ripheral to s ome parent s tation . 
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5 5 2  - - - - Blank 

5 5 3  - - - - HEIGHT TOO HIGH 
The height of ins trument keyed is out s i de o f  a preset l imi t . 

- 10 . 0 < HEIGHT < 4 5 . 8  meters . . .  
Correct the keyed he ight . 

5 54 - - - - NO DES FOUND . . . .  TYPE " GETDES " 
The program GETBOX/GETTXT was excuted before the records were s etup 
by the program GETDES . Exit the current program and then excute the 
program GETDES to create the proper records . Reenter the current 
program and continue to enter des criptive text or refe rence obj e c ts . 

5 5 5  - - - - INVALID TEXT ( BLANKED OUT ) 
In executing the program GETTXT one or more i llegal characters were 
keyed on a l ine of input . The i l l e ga l  character ( s )  were changed to 
b l ank ( s )  and the l ine s tored . 

5 5 6  - - - - NO LST FOUND . . . .  TYPE "ADJSTA" 
In the executing of the program GETBOX a comb ined l is t  is required 
but none was found . Exit the current program and execute the program 
ADJSTA . Reenter the current program to c ontinue to enter the box 
s core information . 

5 5 7  - - - - " INITIAL" STATION MUST HAVE A POS ITION 
In the execution of program GETBOX an inverse i s  c omputed to order 
the de termine the compass headings for the reference obj ects . E i ther 
s tore a geographic pos it ion for the init ial by executing the program 
STRGPN or s e l e c t  a different initial which wi l l  have a pos i t ion . 
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