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Program Description, Equations, Variables This program calculates borisontial

distances and elevations from the three stadia wire readings;

using any vertical angle mode ( director inverted )e

It incoroperatesaslope distance

check

by

comparing

halfstadia

_to full stadia, Calculates tape

topo,

X-sectiona,

in

degreesor

percent andverticalamgleprofiles,

_

Equations:

HE,D_=interval

x

100x

ccsvert.

¥

Flavation

sH.

I.elevation

«(

H.D.

xtan

vart&)e. .

rod,

 

 

-—

f=

ATAN

 

 

 

 

Necessary Accessories. BONE

Operating Limits and WarningsVoT.tical angles are calculated assuminghorizontal

is zero .

Cc,

andK,stadiafactors

caan

be

changed

whenmecassary
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#

1.

w
o
e

2. ©

Kote: 

Sample Problem (Sketch# Desired)

Ground elevation 8166.8
HI rod 8

ROD READINGS VERTICAL ANGLE

°:3 95.38
8.62 ‘

0.00 88.12

Angles are input DMS

TAPED DISTANCE

55.1

Rod readings are read and input to bundreths of a foot  
 

 

of shor stadia or



 

 

 

 

v

702¢C PROGRAM DESCRIPTION II sie 306

ampie Problem (Sketch if Deswed) } LT a RP

3

STATION ELEV, Rod «0 0 .0

14 00 8166.8 Percent 42

ove ° c

!

|
|
|

|

LUTION:

input Function Display Comments

XEQ TOPO TOPO PT. BL ? Ground El. at center point

8166.8 R/S BI= 1?

5.0 R/S 8171.8. Height of insturment
R/S VER?& , % 7

«10 (GG) STD , TAPE ?
8 ) SD= ?

75 R/S . Th.6 Horizontal distance

5.0 R/S - 8174.3 Ground shot
R/S VERT & ,FE Next shot same HI

«60 CHS (G) STD , TAPE ?

125 ps 307.22 R/S 0
R/S ROD= ? |

3.0 R/S -8104.5 i
{
|

 dsom ——&ow me
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he +005

STEP INSTRUCTIONS INPUT FUNCTION DISPLAY

3 |Ioadprogram

2 1Mxmimherofdecimalplaces

desired,

3 Initiltxeprogram, XEQTOPO|TOPOPT.EL

ii|

Rlavationof

insturmentpoint,

1

Kl R/S HI = %

5

|

Height

of

insturment .

_

HI R/S HI IElevatio

6 R/S VERT , % L]

7

|

Zenith or transit type, VERT.& R/S

~~

ISTD,TAPE

%|

If transit type and - (CHS) °% (G) _

If percent and - (CBS)

If stadia. __ (A)1TACPABI?

|

9 Enter topbair reading, T __ENTER

Enter

centerhairreading.

Bottom

hair

raading,

B R/S 8.D, CKs

10

|

Evaluateslope distancecheck. R/s EDs (

R/S +{

Newshot. R/S VERTH, £ 2 |

7 R/S STD, TAPE

9|

8 If

tapsd

same

HIKI

1B) SS.D2

1

st.

R/S

|EDy

(|

9 ®/s

|

RODz® __. |

ho | ROD —R/S EL*  (

If

new

insturmentstation

re-initialise

J NOTES: Angles are input DMS

Rod readings are read and Hnput to hundredths of] a foot
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7 Der MC

XEY CODE

of KEY ENTRY EToa) COMMENTS Te KEY ENTRY ($7797 only) COMMENTS

~o.

LBL

"TOPO
"
_

Og ARpd

——1PRO
c

IBNTER #__ AVIEM|_|
“1m=1 |eROMPT]

—iPROMPT
RCL Off§

—l=
cos

___1 STO 00 (fo _|{_-— Calculates

10 = ®'X RCL DO) horizontal

1ARCLX.
distance

1STOP _
ARCL

X

|

—+}LBL 01 ||AVIEW__4 Caleulates

___1180I STOP _ vertical

—| ENTER RCL-O4{——-—— diff and
|VERT « a.) TAN —- t- elevation

—.PROMPT,
*

_

XX?
RCL 00

xCHS
n + ..

nm oe Changes - 02 Bn

—p-R TT vertical T= I

—1xezytr.| oneles RCL X_|

XY
AVIEW _

2Re?P|
STOP

_TwRox _i_ GT0014|]
{LBL v2 — LBL_B J] If taped

——gTSTO Olt2 —— -—5Tack.

lw EY _.®ENTs ee]

—

21$E8hps — TER a

LBLA ] X45

—rf Cf B=?| Stadia hair ___lcos Calculstes

PROMPT__| readings 8b=_%4__ borisontal

STO V1
: PROMPT

|

__ distance

RIK
lo

JE 0 02
HD=

=H x
ei ari

- |
2

100
RCL vO

} _. _ +

0d
ROD= 2

RCL 03
PEOMPT Cal

hecks slope - culstes

RCL02 aa ® = vert aifr

200 | ARCL.X and sisvation

I —_
|AVIKM

wl 2 00; STOP |
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STEP/ KEY CODE STEP KEY CODE

UNE KEY ENTRY 747 enly) COMMENTS LINE KEYENTRY (S747 only) COMMENTS

LOIGT0.0) 8
—LBLG6. _ _ Changes #£ ——

-ATAN— to degrees

GT0 02
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REGISTERS, STATUS, FLAGS, ASSIGNMENTS

 

 

 

 

 

 

DATA REGISTERS STATUS

0 HI of instrument sze VVD> vor. REG USER MODE

1 Bottom Hair eng X fix sa on X OFF

& Slope Dist oe X aap *  amap

2 Center Line
r FLAGS

: ABtiote ¥ ¢ oe SET INDICATES CLEAR INDICATES

ASSIGNMENTS

FUNCTION KEY FUNCTIONKEY

|
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XEXHP4 ICEEX

EER (—ED
 

 

 

 

 

KEYBOARD  

 

 

       
SYSTEM

CONFIGURATION

CARD
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PROGRAM NUMBER: 01702C OF 1

PROGRAM REGISTERS NEEDED: 30
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PROGRAM DESCRIPTION I ewer a

ogram Tle Circular Curve Layout For Baseline or Offset Line

> emo emp CEUS:

sntributor's Name Lawrence D. Pierce, P.E. - — -

daress 6953 Mewall Drive .._... ee —

#y San Diego. ._ . ..-... . SwteCountry Calif. _.. ZipCode 92119 ~.

 

rogram Description, Equations, Variables This program provides calculations for

sireular curve field layout. The program will provide the following:

s? deltas, right deflections, left deflections and chord

Data is computed on
station

{istances for either baseline or offset line.

pither a interval or point solution with the end station computed also.

Equations used in program: . ._..—.— . —

Length) (180

Delta =(1r) (Radius of Baseline) ; Lenght = Difference in baseline

stations. - - © “peyga TTT Co Delta )

2  & left Deflections = 360.f 2
Right Deflection =

Chord Distance = (2) (Radius of.Baseline or Offset) SIN pe

Memory module, card reader and printer (optional)

om .either
Necessary Accessories 1.

Calculations proceed up station only fr
Operating Limits and Warnings

assumesDEGmode
beginning of curveor point of curve, TFrogram

is set and status of flag 21 matches that of flag 55. ___.._. _

 

Reference(s) . -

 

NEITRER =P NOR THE CONTRIBUTOR MAKES ANY ETPRESS OR WPL £0 WARRANTY CF ANY a AS a= KE SARD 10 Tris PROGRAM MATERIAL INCLLESG BUT NOT LAMTED YO TE

APLED WARRANTIES OF ME RCHANTABRITY AND FITNESS FOR & PARTICULAR PURPOSE NEITHER nf SOR Tui CONTRIBUTOR SHALL BE LASE SOR aCOENTAL OR CONSEQUENTIAL

1 OF THE FURNISHING USE OR PLASORMANCE OF ToS PROGAAM MATERIAL
DAMAGES Nv CONNECTION WIT OR ANSWG OV  
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The following are two sketchs to show definations for program:

A. For beginning of surve to end of curve,

 

 

 

] Lerr/RweurDEFLECTION~~K

lS
   

 
i-- EE

mmm Rmmr mA
Xii=0

\ vy
—— 9, ee KP

mm em eee 33 - 2 £3

TNR -
Xn ee

ETRTION BEAN CVC

OFFSET LINE ——
(MRYBE on ENED

S,08 oF  BASELWE) BASELINE

point on curve.
B. For point on curve to

LEFT,Kioi™ TEFLEC7-

. »

~
~

 

—13
TTR SIN
ee .—. N+ a -

__.¥R I

SE ST
—mm = mm ——— ~~

TFET LIVE

(MAYBE on &I1T/er
SI0E oF ErAsELINVE)  
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Page? of 13

lampie Problem (Sketch it Desired) /

D Seve Fok 25° /NTEXVAL
oN BASELINE STETION XK

: ~

N Secve Fok TS INTERVAL ~

on BASEUNE STATION -

FoR OFFSET LINE. ~
~ Ne

Ss Ne

- TE
ST ~ao EN Ses BASELINE RADIOS F S002

= -— Les ~ \ OFFSET LINE RADIOS? £500

— NN- NN

=~ AS
~~

CC em mp —_————
TTRY -

B.C= [+0203

ofS s 0FFSET LINE
. @PSELINE = E/-

JOLUTION:

input Function Display
Comments

_ i} [USER]
Set user mode

[XEQI SIZE 012 Minimum size required

[4)
Starts program

BC STA = 7 Beginning of curve station

103.03 R/S)
CL > B/L RAD = 7 Baseline radius

500.00 [r/s)
R/S) 0/S RAD = 7 No input for baseline solu.

_
Prints B/L data

} INTERVAL/PT 7

SE [r/s) l- continue program for interval

a Co } : solution

ae] i END STA = 2% End of curve station

157.59 —| [rsd] )
eee =} _ _|EVEN STA = 7 First point of interval

qo500 ~~. Ts)}o—
con

=
i mERTAT, 1 prints first sta. data

CY - ~T77| INTERVAL B/L. Interval on baseline

“5500JTS) —A] ps Co

- en
ye “1 prints interval stations &

dee
ym —ena of curve station data

a
aeNEXT CURVE? m

or

—1 [seR).4
Set user mode

oo IxEQ EE 012 |... _.  ———]{Minimum size required

0atA) yA
 ._.} Starts program .

em ep 7) BC STA = 2 | Beginning of curve station

103.03 “r/s) oo
TT "71 B/LRAD = 7 Raseline radius

500.00 | Ts)
}

CT
0/S RAD = ? offset radius

‘ssp.00_ | [R/S] TT)
a . - Prints 0/S data   
 13
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Of; vw OFFSET LINE

Sample Problem (Sketch Hf Desired) /
® sowE For ToiINT STTION 7

_ 1437.89 oN BASELINE. ~
. NN

@ soLve Fox Po/NT StaTiow No
/1437.89 on BASELINE ~

STATION FLFoAK OFFSET ~
LINE. Sa >

RES Ce
- Ne

=~ 3s, p 3 >

‘gy
~

~~

~~

me —— BC sidos.08

r- BASELINE = E/:

BASELINE KEDIVS = 2.
4

OFFSET LINE Rrowge ©0020

 

 

 

 

 

    
 

 

 

SOLUTION:

input Function Display Comments

Continuation ¢f problem 2... _ _. Ce

Ce T7777 T°] INTERVAL/PT ?.

|

Continue program for interval

a 72:1 —— ._._. _.)l solution.

Ce iw. ——.| END .STA = 7 End. of curve station

157.59 R/S]. — CS ETT
ee. Co — EVENSTA =_7 ._ .|First point.of interval

125,00 _ [r/s] } |
- . ee — Prints first point sta. data

ee - ; — INTERVAL 3/1[Interval on baseline
725.00 v/s] TT

- - —— oe Prints interval stations

—— - Cl NEXT CURVE? . _. Jaend of curve station data

oo _ © 7 77] Set user mode

— pp? £8) 012 . —— Minimum size required

a — 1 23—= a — “Keginn program

— oo ape "1.B.C.STA =_? _PBeginning of curve station

103.03 | “Irrs)_ -. ] |
mm Jd.ABL.RAD»2] Baseline. radius-

500,00 -- — - _ eiTT] —_— SE

Gr. m————— — Raa) _0O/S.BAD =27___ °. input for vaselinesoltion

EeTTPrintsB/Ldata_ -

— — me]IaPT_2 J ;

—_ee = 1B] omm= Startpoint‘solution

__ | "STAPT =2_| Station of pointrequired

137.56 “BA— RE
_— - ee FE Prints point station data

— - —- Cem ‘STA PT »= oo ___] } ——

_ _— ie mem . - Will continue for an

_ - - | number of point. solutions

Page 4 of 13

 
 

H
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ample Problem (Sketch if Desired)

Contunued from problem no. 3 & 4 on page 4

Page 5 of 13

 
 

 

 

LUTION:

input Function Display Comments

— | [usER] .- -- {set user mode

IXEQ SIZE. 012 ~~._ Minimum size required

[a Co. 7 _.l starts program
Co . | BC STA.=.?_ |Beginning of curve station

103,03 BS) — —- | =o ann -

: - B/L RAD = 2  -| Baseline radius

500.00 R/S) IER I _
Lo. 0/S RAD.=_7 Offset lineradius

550,00 [rsg] -- | i - SEE
A T7777 ._ _lprint 0/sdata

INTERVAL / PT 7 {. - So

[8] - 7.77start point solution
- ~- STA PT = 7 Station on baseline .

137.56 [m/s] CT SR |
TT... lprints point sta 0/S data

- STA PT. = 7 . - 4 — . —

- ___. |wi1l continue for any

- - Ca _ } number of point solutions
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OUTPUT PROBLEM NO. 1

CURVE LAYOUT

B/L DATA
BC $TA=163.83
B/L RAD=506.06
SNELEHEERRREVEREERHERERS
$TA=125.80
DELTA=2.3163
RT. DEFL=1.1532
LT. BEFL=358.4426
B/L CH=21.9682
SEEETTEREETEETEREITERNC
STA=156. 88
DELTA=S. 2257
RT. DEFL=2.4128
LT. DEFL=357.1832
B/L CHe46,9527
EINREFCHERIIERRRRREESLE
§TA=157.59
DELTR=6. 156
RT. DEFL=3.8734
LT. DEFL=356.522¢
B/L CH=54.532 

OUTPUT PROBLEM NO.. 3

| CURVE LAYOUT

BL DRTA
BC STR=183.82
B/L RAD=526.67
IIIIIEERTEENRIESE
STR=137.56
DELTAR=3.5725
RT. DEFL=1.5842
LT. DEFL=356.0118
B/L CH=34.5231

 

Page 6 of 13

OUTPUT PROBLEM NO. 2

CURVE LAYOUT

0/8 DATA
BC STR=183.63
B/L RAB=500.60
0/5 RAD=556.08
SRHERTTRNIEEERIERRENNID)
STA=125.68
DELTA=2.3183
RT. DEFL=1.1532
LT. DEFL=358.4428
0/5 CH=24.1651
SEEESEFERENERERBSRRERRE
$7A=156.08
DELTR=5.2257
RT. DEFL=2.4126
LT. DEFL=357.183z
0/8 CH=51.6480
FEIRRRFRIRSLEIRERRNDIIEE
§TA=157.59
DELTR=6. 1583
RT. DEFL=3.8734
LT. DEFL=356.522¢
0/6 CH=59.9852

OUTPUT PROBLEM NO. 4

CURVE LRYOUT

0/8 BATA
BC STA=163.63
B/L RRD=586.80
0/8 RAD=550,66
BHIHRERIHBRIT
STR=137.5¢
PELTA=3.5725
RT. BEFL=1.5842
LT. BEFL=358.811R
0/8 CH=37.9755 

I



,701c USER INSTRUCTIONS —
 

 

 

eC) 012

FEP INSTRUCTIONS INPUT FUNCTION DISPLAY

's |Enter program, check status

_land set user mode . .0—

>, -|start program and print title. — [x] Curve layout

5, |Beginning B/Lcurve station Isc sta

|

[r/s) BC STA + 7

t. |Baseline radius ~~ |B/L RAD [r/s] B/L RAD = 7?

5. |0ffset radius (* No imput * [r/s] 0/S RAD 7

for baseline solution, 0/5 RAD -- OT==-

input for offset line solution) o/smap| [R/S)

6. |Program prints either BC STA =

B/L data or 0/S data B/L RAD=

0/S RAD =
B/L .

7. |Interval solution Interval [r/s) Interval /PT?

-=0T=- -=0T==

Point station solution [=]

Go to step 14

8. [End B/L curve station exp sta| [R/S] END STA = ?

9. [First interval station EVEN S74 [R/S] EVEN STA = 7?

10, [Program prints first

- interval station i

11, Baseline interval required Inter BJL [R/S] INTERVAL B/1L%

12,Program prints all } STA=

interval B/L stations and DELTA=

nd B/L curve station data RT. DEFL=

for either baseline or LT. DEFL=

pffset line
h/S or B/L CHs

13,

|

Return to step 2 to fA] NEXT CURVE?

start new calculation
       17



01 “T01C
USER INSTRUCTIONS PageS of 1

 

SIZE:
(HP-41C) 012
 
STEP INSTRUCTIONS FUNCTION DISPLAY

 

— — 

Station point solution__ a [rs]. _.

 

  

 

 

 

| _Returntostep 14to_

|_compukadditionalstation._.
 

Program printspoint _ = _____V_ ____1 __-

station.dataforeither_ -

baseline oroffset line leo

  

 

- - —— ere mo ——— —_—— —_— ——— -   
_points«= or-- return to __ _ _ _| I

_step2to_start new_ oo. ol

calculation. ____| oo _.

— —i = eerie - ————— ——— etaeee} _— _ cl — ——  

STA PT = 7

STA =

DELTA =

RT. DEFL

LT. DEFL

180/S or B/L CH]

STA PT = 7
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Page 0 of 13

per Dac

» KEY CODE
STEP

E XEYENTRY (67/797 only) COMMENTS VINE KEY ENTRY eTonly) COMMENTS

40 ARCL ¥

JoLvLEL CUR 41 AVIEMW

ezelLBL HR : 2z Pes
pzeLBl 2 43 FS? ©1

@3 FIx 2 44 GTO 12

es CF of ] 45 RCL ©3

es of oz i 46 “0S RAD
1 =

@7 FS? 21 '\ 47 ARCL ¥

28 XEQ “TIT i 48 AVIEMW
49 PSE

9° BC STR= spelLBL 12

7 PROMPT 51 ~INTERVR

19 f%o"es morro 1 “gilemomer
12 =B-/L RAD | 53 “END STA

“12 PROMPT ha Lo "24| 54 PROMPT

14 STO B62
) 55 ere a4 PROMPT FOR

1S SF 81 ! sc ~EVEN ST EXD AND

16 CF 22 a=2" EVEN STA'S

i 0-5 RAI : 57 PROMPT

18 PROMPT 0 by pa

19 FS?C 22 . 60 -

26 CF ©@1 ;

21 STO ©3 61 XEQ 65 COMPUTE CURV
STO

4 62 FS? ©B1 OMPUTE CURVE

22 2 0s Gem WE
: 64 RCL ©3

24 0S DAT 65 *

hs AvIEMW 66 STO ©8

26 PSE PRINT B/L ee RE og

27 GTO 11 AND O/S DATA 69eLBL ©1

+LBL 10
29 «g-L DAT 7e RCL oz
2 71 *

72 STO Bf

30 RylEw 73 XEQ ©@

2eLBL 11 Zi.Co0 oo
33 RCL @e 76 FS? 21

34 “BC STR= 77 XEQ@ “BAR

35 ARCL X ; 78eLBL ©8

36 AVIEMW I 79 FIX 2

REE ge nce!81 ~“STA="

39 -“B/L RAD 82 RARCL ¥

=
; 83 AVIEMW  
 

|

__H Beter 10 HP41C OWNERS HANDBOOK AND PROGRAMMING GUIDE™ for $08cHc sirmaton on LeySvoles The Funcson In2e1 © found at The very back Of The Handbook Rete © Appentis €

67 & 97 OWNERS HANDBOOK AND PROGRAMMING GUIDE for #30C: hOYSIORSS
19
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Der O97 Dac

STEP/ KEY CODE STEP/ KEY CODE

LINE KEY ENTRY (67/87 only) COMMENTS LINE KEY ENTRY (67/97 only) COMMENTS

84 PSE 126 -
85 FIX 4 129 STO 1@
86 RCL 85 130 2 COMPUTE
87 HMS 131 ~ INTERVAL

88 “DELTA=" 132 STO 11 DEFL.

89 RRCL X 133<¢LBL 063
99 AVIEW 134 FS?C ©2
91 PSE 135 GTO 15
92 RCL 8% 136 RCL ©9
93 HMS 137 ST+ O01
94 “RT. DEF 138 FS? ©3

L== 139 GTO 14
9S ARCL X 140 RCL ©1

96 AVIEW PRINT DATA 141 RCL ©9
97 PSE 142 +
98 RCL @7 143 RCL ©4
99 HMS 144 RLY?

1686 -LT. DEF 14S SF B82 INCREMENT

=" 146¢LBL 14 CURVE DATA

181 ARCL X 147 RCL 10

102 AVIEMW 148 ST+ 85
183 PSE 149 RCL 11
194 RCL e©s 156 ST+ 86
1905 FS? ©61 151 RCL ©7
186 GTO ©2 152 RCL 11
187 =0-S CH= 153 -
- 154 STO ©7
188 ARCL ¥X 155 RCL ©6
189 AVIEW 156 SIN
118 PSE 157 2 COMPUTE
111 RTHN 158 = INTERVAL

112eLBL ©2 159 FS? ©81 CHORDS
113 ~“B-L CH= 160 GTO 84
- 161 RCL 63
114 ARCL ¥ 162 =*
115 AVIEW 163 STO ©8
116 PSE 164 XEO ©@
117 RTH 165 FS? 83
118eLBL ©9 166 GTO 16
119 =INTERVA 167 GTO ©3

120 PROMPT : 169 RCL ©2
121 STO ©89 170 =
122eLBL 13 171 STO es
123 180 OERVAL 172 XEG@ ©@
124 = DELTA 173 FS? ©3
125 PI 174 GTO 16
126 - 175 GTO ©3
127 RCL ©2 176¢LBL B a

2
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Der DOacC

KEY CODE

KEY ENTRY (67/87 only) COMMENTS Hy KEY ENTRY Fonts) COMMENTS

I

cnninibh—

177 ~STA PT=
224 -NEXT CU

2?
RVE 2°

178 PROMPT
225 PROMPT

179 STO ©1
226eLBL "TIT

186 RCL ©0
LE"

181 -
227 ADV

182 XEG ©5 228 SF 12 PRINT TITLE

182 FS? ©1
229 FS? S55

184 GTO ©6 COMPUTE 230 "CURVE L

185 RCL ©3 STA. PT AYyouT*

186 = DATA 231 ASTO X

187 STO 68 ; 232 PRA

188 XEQ ©@ ; 233 CF 12

189 GTO B
234 ADV

190¢LBL 86 : 235 RTH

191 RCL ©2 } 236eLBL “BAR

192 = t -

193 STO ©8
237 .823

194 XEG B80
238 31

195 GTO B
239e«LBL ©7

196eLEBL B85
240 ACCHR PRINT BAR

197 18@
241 ISG ¥Y

198 =»
242 GTO OF

199 PI COMPUTE i 243 PRBUF

206 7 STA. PT. 244 RTH

291 RCL ©2 DELTA AND 245 END

202 7 DEFL.

283 STO @5 - -

204 2
80

205 ~ - -

206 STO @6é co TT

207 360
peor :

288 X<OY
TT TT ”

209 -
i

218 STO ©7 coo To

211 RCL @©6 A :

212 SIN COMPUTE -mm

213 2 STA, PT. mTTTT TT

214 = CHORD TeeT_Too

215 RTH mnTT

216eLBL 15 SEol

217 RCL ®@4 Ca 1

218 RCL @1 SS }

219 - —_ a

220 STO ©9 CoI

221 SF 03.
oh

222 GTO 13 -

223eLBL 16 ___. Th
SO ! ! ! 00

 
 

i»: Reter 10 WP41C OWNERS HANDBOOK AND PROGRAMMING GUIDE * for Spechc sdormaton on

6 & 37 OWNER S HANDBOOK AND PROGRAMMING GUIDE Of GLACE AEYSITORSS

hApyswoRES The Funceon Index © found 31 the very back of Te Handbook Rater © Appencs: E
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REGISTERS, STATUS,
Page 120f 13

FLAGS, ASSIGNMENTS

 
DATA REGISTERS

 

 

 

 

 

STATUS

00 B.C. STA sZE 012 TOLBEG 92 USER MODE

1 EN A/STA ENG FIX scl ON OFF
62 EVE RABA(E DEG RAD GRAD
03 0/S RADIUS
04 END CURVE STA.
05 DELTA NIT FLAGS

06 RT. DEFL. #* §/C SET INDICATES CLEAR INDICATES

07 17. DEFL 01 C B/L RAD USED 0/S RAD USED

08 0/S or B/L CHORD 02 C END STA NEXT INCREMENT STA

09 B/L INTERVAL 0% C STOP INCREMENT CONT. INCREMENT]
10 INCREMENT DELTA
11 INCREMENT DEFL. 12 C DOUBLE WIDE SINGLE WIE

21 S PRINTER NO PRINTER
22 C DIGIT ENTERED O0/S RAD ENTEREY}

55

ASSIGNMENTS

FUNCTION KEY FUNCTION KEY 

   
 

2



1 “0 1 C
KEYBOARD

Page! of 13

CARD LABELING

XXX HP YH ICKKX

|ON|]USER] [|PRGM|

]

ALPHA]

 

     
  
 

 

 

 

 

 

 

 

 

 

 

 

  

 

  
    
 

 

KEYBOARD

SYSTEM
CONFIGURATION Print T4CardRd

carp (4
zp

& START STA PT





CIRCULAR CURVE LAYOUT FOR

BASELINE OR OFFSET LINE

PROGRAM REGISTERS NEEDED: 81

Hon

OR JIN
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USERS’ LIBRARY PAGE 1

PROGRAM NUMBER: 01701C OF 3
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CIRCULAR CURVE LAYOUT FOR USERS' LIBRARY PAGE 2

BASELINE OR OFFSET LINE PROGRAM NUMBER: 01701C OF 3
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CIRCULAR CURVE LAYOUT FOR USERS’ LIBRARY PAGE 3

BASELINE OR OFFSET LINE PROGRAM NUMBER: 01701C OF 3
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(06 ¢ PROGRAM DESCRIPTION 1 Page [ of 11

 

rogram Title ~ SPIRALS

Bruce E. Thompson

185 Gregory Ln. S.E.
bontributor's Name

Address

Bly -- _ Salem_ State/Country Oregon

bei Msalicuawe v4A

2ip Code 97302

 

Program Description, Equations, Variables This program calculates field data for

 

 
 

Spirals and Offset Spirals.

Inputs:
$ Outputs:

"71. Q = Offset distance in $ 1. Current station

feet 3 2. X = Tangent offset

2. a = Degree of curve ¥ 3. Y = Tangent distance

Length of spiral I L., Deflection angle

3, PS/PT station 1 5. Chord distance

L. Transit station 1

5, Sight station 3

6. Start station (to begin I

chaining from) 1

». Desired station $

Equations:

1. a = 100 D/L where: D = Degree of central curve

L = Length of spiral in feet

2. S = Spiral angle = a12/2
wheres

(continued on page 2)

Length (in stations) from

PS/PT to current station

 

Necessary Accessories

Operating Limits and Warnings

__any practical application.

One memory module, (printer useful)

Calculations with this program are accurate for

 

Retorences) Standard Highway Spiral,

Technical Bulletin No. 20 - Revised 1973.

Oregon State Highway Division,  
 

 

 
1program has Been vere Oy wih respect 10 128 rumencal e18TDk gre 1 Program Dsscpes” User 50085 ANG USES The Program material AT HIS OWN RISK 1 FEEANCE SOIETy UPON Pug Cw

oevoapar mater! #7 wif 188478 GO 87) fOCrERSILINCR Of GReCTpeon COnCermng he Progam MEd!

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR WPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS PROGRAM MATERIAL INCLUDING BUT NOT LMITED TO THE

WPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE NETHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL

DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING USE OR PERFORMANCE OF THIS PROGRAM MATERIAL  
 3



01706C PROGRAM DESCRIPTION I Page 2 of |

(CONTINUATION PAGE)
 

 

 
 

(/S-90)p_n =
5 (TQ FR

€. X*'= X+Q+a

7. ¥'= Y+b

Equations: 3 5 2 9
Co 3. X = 1(8 _e , 8 _ _8 . e )
Zr Ti 3T Lz C1320 75600 6894720
yi 82.8% bE
ToT : ¥=10 "10* 718 "9360* 685540’

ee ....wheres © = S angle in radians

oT = xe

 

J| Base Spiral

. (i) Deflection or angle from backsight
(C) Chord distance

   

 

(a) y register
(b) x register / = 5-90

where: a is opposite sign of Q

INTERMEDIATE SETUP

Backsight toward P.S.

Y2  

   Yi 
 

 
 

  

 

9. X3 = X2-X1
10. Y3 =Y2-Y1 .

- 11. i1 = TaN"l(x1/¥1)
12. i2 = TANT(X3/Y3) 3

13. i3 = 12-i1 = Deflection from backsight

14, C = x324y32

Y3

 

 

(continued on page 3)  
 

3
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1706 C PROGRAM DESCRIPTION I Page 3 of | 7

(CONTINUATION PAGE)

Equations;
_ INTERMEDIATE SETUPS

er ~~ Backsight away from P.S.

ee Y1 ye 5
 

 

 

   
  
  

        

    

 

_— P.S.oo — Kx 7
em X1 |

15. X3 = X2-X1 ot { Fx
Transit-!

16. Y3 = Y2-Y1 x3

17. i1 = TAN1(Y3/X3)
i1

 

 

     

 

 

 

 

 

 
 

- Backsight

18. iz = TAN"1(Y1/X1)

19. i3 = i2-i1 = Deflection from backsight

20. C = V 3q24y42

Sighting on Tangent

i

Y2 —>

P.S

an

X1 |
YX

en
Transit X2

X3

(X1)o_p = (i1) y register |

21. (y1)R"F

*

(C1) x register
STA

_.. 22.32=8-i1 = Deflection from tangent

- toward P.S. -

26. il = i3-S = Deflection from tangent toward P.S.C.

# Transit could be on P.S.C. and sighting tangent.

oo
33

 



i706¢ PROGRAM DESCRIPTION II
 

Sample Problem (Sketch if Desired)

Transit set on P.S. of 20' outside offset.

Start chaining from P.S. and continue chaining from successive stations.

Calculate field data for 50' stations and P.S.C.

     

Sighting tangent.

140 spiral

 

 

 

    

: Q = +20' +

Ww a = 10.0 ln
D

SOLUTION:

input Function Display Comments

(XEQ) "SP" Q=7 Input offset distance

20 (R/S) a="? Input "a" value

10.0 (R/S) PS,PT STA=? Input PS or PT station

4.2569 (R/S) TRNST STA=? Transit station = P.S.
Press (R/S)

(R/S) L+25.69
SITE STA=? Sighting on tangent

Press (E/S)

(R/S) 4+25.69
START STA=? Start chaining from transit

station, Press (R/S)

(R/S) L+25.69
4+25,69-STA=? |Input station chaining to

L.5000 (R/S) L+50.00
oe X=0.04

- Yo iNaeh 0555 DeflectiD.MS5=0. eflection

- 1 (r/s)® C=24.41 Chord

50 . (1) 540.00 Auto increment by 50°
X=1.22
Y=75.26

By ® /D.Ms=0.5534
(R/S) C=50.8

(R/S)® 5450.00
X=5.76

— Y=126.77
® /D.MS=2.3609

(R/S) C=51.72

 

@ This (R/S) not required when the printer is used.

page § of |

 

 



PROGRAM DESCRIPTION II

 

 

    
 

70 6 C Program Continuation Form Page Sor 17

INPUT FUNTION DISPLAY COMMENTS

#(R/S) C=51.72 swhen printer is used Press
(R/S) immediately during
BEEP when the last chord is

displayed. Then Press (D)

(D) 5+50,00-STA=? Input P.S.C. station

5.6569 (R/S) 5+65.69
X=8.26

REI :
D.MS#3.1817

(r/s)® C=16.41

SAMPLEPRINTOUT

Printer set to NORM mode.

50.68 XEC |

EQ *SP° Seg. 0

=?
: x=1.2¢

26.88 RUN : ¥=75.26

a=?
| £D.15=8.5534

16.64 KUN £=5¢. §¢

PS,PT STR=?
4.2505 RUN 5456, 8C

TRHET STR="
%=5.76

RUN ¥=126.77

4425.69
<0. MS=2, 3609

SITE STR="
£51.72

RUN

4425, 65
XE9 D

STR=T STR=7 : 545¢.88-5Th="

RUK
$.6559 RUN

4455.69
5465, 69

4+25.69-STh=?
¥=£.20

4.5% RUN y=143.00

4450.80
&0.PS=3. 1817

X=6. 94
C=16.41

y=24.41

£D.15=9.8555

C=24.41

4450,00-STR=" 
® This (R/S) not required when the printer is used. 35



PROGRAM DESCRIPTION II

 

 

 

 

 

  

 

 

Ce Program Ccntinuation Form Page 6 of I
3

Oi “060 Example No.2

Transit set on PSC of 100' inside offset, sighting tangent.
Start chaining at PSC and move chaining station ahead to each even
station. Then move transit ahead to station 5+00, sighting on PSC.
Continue as before to the PS.

construction 8
:

© od
LV) + ? + ? ca

& Tt oy
tr 8&8 5 &

500*' spiral T
Q= -100"
as 0.6

INPUT FUNCTION DISPLAY COMMENTS

(XEQ) "Sp" Q=? Input offset distance

100 (CHS) (R/S) a="? Input "a" value

0.6 (R/S) PS,PT STA=? Input PS or PT station

2.1453 (R/S) TRNST STA=?

7.1453 (R/S) 7+14,.53 Transit on PSC
X=20.93
Y=486.09
SITE STA=?

(R/S) 7+14.53 Sighting on tangent
START STA=?

(R/S) 7+14.53 Starting at Transit
7+14.53-STA="

7 (R/S) 7+0.00
X=19.19
prying
D.MS=0.1257

(rR/s)® C=13.78

J)" ?7+0.00-STA=? Chaining from STA 7+00

50 (CHS) (I) 6+50.00 Auto decrement by 50°'
X=13.91
Yagil
D.MS=0.5539@

(R/S) C=47.59

@ This (R/S) not required when printer is used. }
# Press this key during BEEP when chord is displayed, when printer is used

¥



706C

INPUT

7.1453

50

@ This (R/S) not req

# Press this key dur

FUNCTION

aH?

(r/s)®

@)*

(R/S)®

a)*

(rR/S)®

a)”

(R/S)

(R/S)

(R/S)

(J)

(CHS) (I)

(r/s)?

3)?

(R/S)

Example No.2

DISPLAY

6+0.00
X=9.69
Y=377.46
/D.NS=1.3524
C=95.43

5+50,00
X=6.41
Y=329.46
/D.M5=2.1212
C=48.11

5+0,00
X=3.97
Y=281.15
/D.MS=2.4603
C=96.48

TRNST STA=?

540.00
X=3.97
Y=281.15
SITE STA=?

7+14.53
X=20.93

Y=486.09

START STA=?

5+0.00
5+0,00-STA=?

5+0,00-STA=?

4+50.00
X=2.2k
Y=232.55
/D.MS=2.4128
C=48.64

L+0.00
X=1.10
Y=183.66
/D.MS=3.0243
C=97.53

PROGRAM DESCRIPTION II

Program Continuation Form

COMMENTS

Falg O4 should be

Flag O4 should be

Flag O4 should be

Move ahead to new

station

Sighting on PSC

Start chaining at

Flag O4 should be

uired when printer is used.

ing BEEP when chord is displayed,

Page 7 of 17

clear

get

clear

Transit

Transit

set

when printer is used.

31



01706C

INPUT

2.1453

@ this (R/S
# Press this key during BEEP when chord is dis

FUNCTION

3)"

(r/s)®

a)

(r/s)®

H*

(r/S)®
(0)?
(R/S)
(r/s)®

Example No.2

DISPLAY

3450.00
X=0.43
Y=134.51
/D.MS=3.,2059
C=49.16

3+0.00
X=0.11
Y=85.09
/D.MS=3.3616
C=98.58

2+50.00
X=0.01
Y=35.40
/D.MS=3.4832
C=49.68

3+0.00-STA=?

2+14.53

/D.MS=3.5525
C=85.09

PROGRAM DESCRIPTION II

Program Continuation Form Page 8 of 7

COMMENTS

Flag O4 should be set

Flag O4 should be clear

Flag O4 should be set

Input PS station

) not required when printer is used.
played, when printer is uss



PROGRAM DESCRIPTION II

70 6 C Program Continuation Form Pace Gof |7

Example No.2

Sample Printout
%t9 R

YEQ °SP°
TRNST §TR=?

£=?

5.04 RUN

-100.66 RUN
549. 6

a=?
%=3.97

68 RUN
¥=281.15

PS.PT STA=?
SITE STR=?

2.1453 RIK
7.1452 RUM

TRNST STR=?
7414.53

7.1453 RUN
(220.93

7414.53

Y=48¢.09

226.93

START STR=?

Y=486.69

RUN

SITE STR=?
549.00

RUN
549. kg-STR=?

7414.53

»EQ J

START STR=?
5+9, 08-5TR=?

RUKH
-55.68 XE¢ 1

7414.53

4450.60

7+414.53-5TR="

%=2.24

7.6¢ KUN
¥=232.55

740.860

D.h5=2.4128

¥=19.19

(=48.64

Y=472.42

.16=6.1257

ste J

£=13.7¢

448,80
¥=1.18

REQ J
Y=183.6f

7+0.868-5TR=?

LU.M8=3. 6243

-5g.60 XQ 1
(=97.53

6450.00

¥=13.91

¥eQ J

Y=425.13

2458. BE

£D.%5=0,5539

X=0.43

C=47.39

Y=134.5!

LD. h5=3, 20885

XEQ J
{=49.16

6+8. 60

¥=9.69

XEQ J

¥=377.46

340.08

4D.M5=1.3524

%=0,11

£=95.42

y=05.89

£0.16=7.3616

Xee J
£=98.98

5458. 6C

X=t.4!

Xee J

¥:329.46

2456.00

O.Me=2.1212

¥=2.61

(=45.11

¥=25.40

4D. M5=3,4832

AEQ J
£249.68

5¢0, 68

X=3.97

Xe D

¥=221.1%

3+8,00-5TA="

JD.®6=2.7683

2.1453 RUN

£=96.48

2414.52

«D.M$=3,9525

=85.83
39
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USER INSTRUCTIONS page 10 of /}

SIZE:
(HP-41C) 022

STEP INSTRUCTIONS INPUT FUNCTION DISPLAY

Enter Spiral Programe

2 Begin Spiral Program. (XEQ) "SP" =?

3 Input Q (offset distance in feet, ¥Q (R/S) a="?
+ for outside, - for inside).

_ If Q=0 then press (R/S). Co

Input "a" value of spiral. a (R/S) PS,PT STA=?

Input PS or PT station. STA (R/S) TRNST STA=?

NOTE: ( 3+19.81 = 3.1981 )

6 Input Transit station as per STA (R/S) (STA)

above. If Transit station = *X=

PS,PT then press (R/S). *ys=
SITE STA=?

7 Input station sighting. If STA (R/S) (STA)
sighting on tangent then press *X=

(R/S), program displays *ys=
transit station. START STA=?

8 Input station to start chaining STA (R/S) (STA)
from. If start station = *X=

transit station then press *y=

(R/S). (STA) -STA=?

9 FOR CHAINING FROM SUCCESSIVE
STATIONS: Goto STEP 10

or

9 FOR CHAINING FROM ONE STATION:
Goto STEP 12

or

9 FOR AUTO-STATIONING: Goto
STEP 17

10 (flag O4 must be clear before STA (R/S) (STA)
proceeding). =

Input station chaining to. =
/D.M3=

(R/S)2 =
(R/S)~ (STA)-STA=?

1

11 Repeat STEP 10 for next station.  
 

4



[0 6 C USER INSTRUCTIONS

Program Continuation Form

Page i of IT

 

 

 

SIZE: 022 |

P INSTRUCTIONS INPUT FUNCTION DISPLAY

12

|

(flag O4 must be clear before (J) (STA) -STA=?

proceeding)
Press (J)

13

|

Input station chaining to. STA (R/S) (STA)
X=

Y=

(R/S) (STA)-STA=?

14

|

Repeat STEP 13 for next station.

or

14

|

TO MOVE JEAD to new chaining (J) (STA)-STA=?

press (J).

15

|

Input new chaining station. STA (R/S) (STA)
X=

Y=

(r/)2 £D.1S=

(R/S) (STA)-STA=?

16 Go to STEP 12

17

|

Input stationing interval in INT (1) (STA)

feet. (+ for ahead, - for
X=

back)
Y=

(r/s)2 4p.

18

|

For each succgeding station (rR/S)® (STA)

press (R/S)~ after chord is cons

displayed.

19

|

To input an odd station press (D) (STA) -STA=?

(D) after chord is displayed

and Go to STEP 10 or 13.

20 To review deflection and chord. (E) 2 /D.Ms=

press (E) and Go to STEP 10, (R/S) C=

13, or 18.

21 To input a new start station (c) START STA=?

press (C) and Go to STEP 8

22

|

To input a new sight station (B) SITE STA=?

press (B) and Go to STEP 7.

23

|

To input a new transit station (A) TRNST STA=?

press (A) and Go to STEP 6.
Bl     
 

41



. USER INSTRUCTIONS
Oj “06C Page |2 of |

Program Continuation Form
 

SIZE: 022

INSTRUCTIONS INPUT FUNCTION DISPLAYED
 

STEP
 

24

|

For a new spiral Go to STEP 2.

* If a station was input program

calculates and displays X &

Y.
e This (R/S) not required when

the printer is used.        



106C
ier 097 Bac

KEY CODE
KEY ENTRY (87/97only)

e1eLBL “SP”

02 DEG
83 SF 27
04 SF 29
e5 CF @o
e6 CLX
ev ~Q@=?"
e8 PROMPT
89 X=07?
16 SF 60
11 1
12 %
13 STO 13
14 -a=2"
15 PROMPT
16 STO 14
17 =“STR=7?"
18 ASTO 17
19 “PS,PT_*~
28 ARCL 17
21 PROMPT
22 STO 66

23 STO ©4
24eLBL RA

 
G6

26 STO 10

27 SF 65

28 ~“TRHNST ~

29 2
30 XEG ©1

321 RCL 16

32 STO ©4

33eLBL B

34 3F B85

35 SITE °

36 7
37 XEG @1

28 RCL 10

39 FS? 22

40 XEQ 12

41 FS? 22
42 %LOY
43 STO ©1

44e¢LBL C

45 SF 85

46 “START ~

47 S
48 XEG ©1

49eLBL D

 

COMMENTS

Input Offset

Input "a"
value

station

For new Trans.

station

For new Site

station

For new Start

station

 

i
|
i
i

"Input PS or PT

1
i

For new Desired

station

STEP/
LINE KEY ENTRY

So

PROGRAM LISTING

SF ©85
Si1eLBL ©2

S2
S3
S54

RCL 16
XEQ 20
&

s5S5eLBL 03
7?
XEQ ©1
XEQ@ 12
X<OY
X=a?
GTO 14
RCL ©1

RES
65¢LBL 14

STO 18
RCL ©7
ENTER?T
FS? ©4
RCL ©5
X<> 85
RCL ©8
FC? ©4
ENTERT
FS? ©64
RCL ©6
<> 86
XE@ 13
1 E2
x
STO 19

g2eLBL E
SF 21
CF 22
FIX 4
RCL 18
HMS
RND
HR
HMS
~£&D.MS="
ARCL X
AVIEW
FIX 2
“C="

ARCL 19
AVIEW
ADV

KEY CODE
(67/97 only)

Page 130 17

COMMENTS
 

Review Deflect.

and Chord

 
. hd

- y
los: Rotor 41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE for SPECI IECIMAtON ON hoysbThes The Funcaon Indes & found 51 The vary back of the Handbook fete © Anvones Eo 43
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STEP/ KEY CODE STEP/ KEY CODE
LINE KEY ENTRY (87/37 only) COMMENTS LINE KEY ENTRY (6797 only) COMMENTS

"99 FS? S55 148 FS? ©3
1ee BEEP 149 SF 22
1e1 FS? S55 158 FS? 863

| 182 PSE 151 RDN
183 FC? 03 152 RRCL 17
184 GTO D 153 FC? 83
185 G70 14 154 PROMPT Input station
166¢LBL I Auto-station 155 FC? 22
167 = INT=?2" routine 156 RCL ©4
188 FC?C 22 157 FC? ©4
189 PROMPT 158 STO 16
1186 SF 83 159 STO 21

! 111 1 166 XEQ 26
: 112 « 161 AVIEW View station

113 STO 260 162 RCL ©0
114 GTO 14 oo 163 -
115eLBL J Change chaining 164 X=07

116 FC?C ©4 mode 165 STO VY
117 SF 04 (Ioseles flag 166 X=87
118 FC? ©3 04 167 GTO 11
119 GTO B82 168 ABS -_—
120¢LBL 14 169 STO 15S calculate "S*"
121 RCL 21 170 X12 angle
122 RCL 28 171 RCL 14
123 + 172 = __ 42
124 GTO ©3 | 173 2 S=al“/2
125eLBL 12 174 ~
126 RCL ©7 175 STO 106

127 RCL ez 176 FS? 22
i 128 RCL es 177 GTO 14

129 RCL ©3 178 RCL 83
130¢LBL 13 179 RCL 82
131 - 180eLBL 11
132 HES 181 STO IND
133 RDN | 89
134 - 182 ISG ©9
13S ABS 183 DEG
136 R7t 184 X<>Y
137 R-P 185 STO IND
138 RTN . ] es
139e¢LBL 0O1 Main subroutine 186 RTN

148 FS? B85 187eLBL 14
141 CF ©3 188 SF ©1 Calculate X
142 FS?C @5 189 XEQ ©4

143 CF 64 | 190¢LBL ©4 Calculate Y
144 STO ©9 | 191 CF @2
145 FC? 55 192 3
146 CF 21 193 1

_147 CF 22 194 FC? 01

Site: Aoler 10 HP41C OWNERS HANDBOOK AND PROGRAMMING GUIDE” Ir oh on hey The F nen & found at The very back of the Handbook Meter © Append € in 

67 or 97 "OWNERS HANDBOOK AND PROGRAMMING GIDE ® ir exact keystrokes



1706C
jr O97 @4C

/B vom SN
[495 ©
196 982 E-S

197
198
199
200
201
202
09
203¢LBL
204 RCL

205 D-R

206 RCL 11

207 INT

288 STO 2

209 Y1TRX

218 X<>Y

211 FACT

212 RCL 12

213 Fs? B82

214 CHS
215 =
216
217
09
218
219
2206
221
222
223
: 224
. 225
99
226
227
228
229
2306
231
232
233
29
234
235
236
237
29
238eLBL O7

+

sTO 11
XLOY
STO
cLX
STO

12

IND

86
10

7

sT+ IND

4

ST+ 12
FC?C 82
SF 02

ISG 11
GTO 65

RCL 15S

ST» IND

 
86
87
10

FC?
GTO
RCL
1

RCL 13
FS? ©1

ST+ IND

P-R
FS?
XLOY
sT+ IND

e1

a: Mater © HP41C OWNER'S HANDBOOK AND PROGRAMMING GUIDEfor specic rlormason apysvohes VCROn

7 & 57 OWNERS HANDBOOK AND PROGRAMMING GUIOEfor exact neysrotes - mF

COMMENTS

PROGRAM LISTING

STEP) KEY CODE
UNE KEY ENTRY (67/97 only)
 

If no offset

239 RCL IND
99
240 1 E2
241 *
242 FIX 2
243 "X="
244 FC?C ©1
245 ~Y="
246 ARCL X
247 TONE 2
248 AVIEW
249 1
25@ ST+ ©9
251 RTH
252eLBL 20
253 CF 29
254
255
256
257
258
259
260 FRC
261 1 E2
262 *
263 FIX 2
264 ARCL X
265 1 E2
266 7
267 +
268 SF 29
269 END

FIX ©
INT
cLA
ARCL X
“+

LASTX

_— mmbemmmm

mms Reomemem men

a *geme mn

’

! 4

[osi

'
i

Page [Sot |7

COMMENTS

 

Display station
in standard

format

 
291 © IUD ot ie very back of Po HEndbook Aster © Agpereia En
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05706 KEYBOARD ree los I
CARD LABELING
 

¥XEHP-Y ID xxx

|ON[7]USER|IS [|PRGM[']ALPHA]

 

 

Eo

= SITE58,==,

RRAAE
AUTO

MODE

SEHEEE-d

—ye
ABR a8a8
AEA s
BBE a8 Ms

KEYBOARD
 

 

 

 

 

   
    
 

SYSTEM
CONFIGURATION Lh

SPIRALS 1,2/5
carD (4 zp

8 TRNST SITE START NEXT REVIEW
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REGISTERS, STATUS, FLAGS, ASSIGNMENTS

 

 

 

 

 

 

 

 

Input Trans (A)

1input Start (C)
Station
Input Next (D)
Station
Review Defl. (E) and Chord

Input STA (1)

DATA REGISTERS STATUS

Ww ISLET STA | sze 022 vor Rec. 90 USER MODE

SA or ENG x 4 sc on X off

8 ¥ {Transit -- 06 X RAD GRAD

REA rr FLAGS
0 -y|onainine Station # SIC SET INDICATES CLEAR INDICATES

07 X2 . x 00 . C Offset No Offset

0 {5y-Desired Station 01 '¢ Calculating X Calculating¥

09 IND Storage 02 C na na

10 S angle 0 C Auto Station Not

11 Loop counter 0 Cc Chaining from Chaining from

12 Used
One Station Successive

I: Q (offset)
Stations

bre value 5 C Clear flags Dont

~L in stations 3 &

it Chaining STA 21 * Stop on AVIEW Dont

17 "STA=?" 22 C Numeric input Not

18 Deflection 55 % Printer Not

19 Chord
attached

20 Stationing interval

21 Current Station

ee ASSIGNMENTS

oo _ FUNCTION KEY FUNCTION KEY

1 Station Interval
Input Sight (B) Switch Chain (J)
Station Mode  
 

47





SPIRALS USERS’ LIBRARY PAGE 1
PROGRAM NUMBER: 01706C OF 3

PROGRAM REGISTERS NEEDED: 68

ny
J
AA
LO
WS (24: 29)
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PROGRAM NUMBER: 01706C OF 3
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WwW 31 (222 : 229)
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USERS' LIBRARY PAGE 3
PROGRAM NUMBER: 01706C OF 3
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186C pROGRAM DESCRIPTION I ris:

pram Title .. . Contours

intributor's Name Jonathan N Junker . Ce

Kress _2517 South Dillon Stmeet - --—- ——

Aurora suw/County CO. ZipCode 800%
ys

 

'ogram Description, Equations, Variables This program is designed to find contours on a topo

_ map whether the elevation shots be on agrid or shot in by stadia. The equation

used is (high elevation =low elevation)+ distance = %%

(next contour - low elevation) gsdistance to the next contour

 

Necessary Accessories Rone  _.

Operating Limits and Warnings none

 

 
  
 

 
os program hs been versed Sry WIT resGRC) 0 Phe FUMercal SLAM ver Program Deepen ¢ User BC0WD B10 USS Tha DIOGram matens! AT HIS OWN RISK 1} TOAINCE SOY UPON hus Own

Teoe ogra mire! 0 wih AOR 16 87 TWPROTLAICN GF QRECTORON CNET he PIAME

APLIED WARRANTY OF ANY KIND WITH REGARD TO THIS PROGRAM MATERIAL INCLUDING. BUT NOT

NETHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR
A PARTICULAR PURPOSE NETHER HP NOR THE CONTRIB

MPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR  
DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING USE OR PERFORMANCE OF THIS PROGRAM MATERIAL

 95



00886C Page la

TO OUR CUSTOMERS:

The following information was supplied by our reviewer for your use

with this program. The comments are intended to be helpful in avoiding

any complications that may inadvertently arise.

THE BEWLETT PACKARD USERS' LIBRARY STAFF

This program does not consider the status of flag 21 in conjunction

with its use of VIEW/AVIEW,

o



1886L ppGRAM DESCRIPTION II
 

 

 

        
 

 

 

Page 2 of §

Sample Problem (Sketch if Desired)

le—s0—>|

¥ 39.7 40.4 40.9 4.3 42.6 “4.0

4 90.7 A 0 423 44./ q4./

483 49.9 50.0 sl? 49.7 47.46

SOLUTION:

input Function Display Comments

a [XEQ) SIZE 007 Minimum size

[XEQ] CON CON, INT,.=? Contour interval (i.e. 1,2,5,10 £t.)

1 R/S Di1s,.=? Distance between the two elevatidns

50 R/S LOW ELEV,.=? Low elevation

3:7 R/S BIGH ELEV.=? High elevation

$0.7 R/S CON, 40,0=15,0 Contour 40 18 feet from low elev
Tone 7 with display
Beep @ end of calculations

R/S DIS,.=?

50 R/S LOW ELEV,=?

0.7 R/S HIGH ELEV,=?
48.3 R/S CON. 41.0=2.0 Tone 7

CON,82,.0%8.2 ' !

—

CON, . = ° . ?

oo con:42: 8238: Vo

— CoTs ee steps omitted

SE me + — mm so -48.0=48.0 - Tone 7 » . . Beep

    
To changecontour interval

-- start program over,

 
 



USER INSTRUCTIONS
 

 

 

 

 

 

 

 

008860 Page 3 of §

HP410) 007
STEP INSTRUCTIONS INPUT FUNCTION DISPLAY

1. Enterthe program el)

2._| Initate program XEQ CON .___.. J CON, INT,s?

Keyin the contour_interval  JCON INT.{R/S BIS=?

—..] Key in the distance between the high3+ —.

{elevation and the low elevation, IDIS _ R/S LOW ELEV,=?

__ Key in the low elevation _____—.... {LOW ELEV |R/S HIGH ELEV.=?

__ | Key in the high elevation HIGH ELEV} R/S CON X.X=x,x(disg)

|__| Continue for new calculations oy R/S DIS=?

YY i} — DIS -JR/S LOW ELEYV.s?

— 1 - LOW ELEV JR/S HIGH ELEV,s?

ef - en {HIGH ELEV|R/S { con x.x=x.x(dig)

3, |For new contour interval press [R/S]

and go to step 2.

 

 

 

 

 

 

}——— 4
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1 Der ac

PROGRAM LISTING Page 4 of §

 

  

 

 

  

 
  

ne KEY CODE STEP! KEY CODE
KEY ENTRY  (§7/37 only) COMMENTS LINE KEY ENTRY (67/57 only) COMMENTS

Fem CON| __ 51 _ARCL 05
__r1x1| | = ;

ON, INT (52 ie_ARCL 06 ee

|____PROMPT _ AVIEW

STODOCTleontow interval o_oToey

Bs.— Ee
p— e= _— eeeo ea

[PROMPT

_

| —iIE
__BTO O01 _| _ Distance 85RCL OO __=

[10LOW ELEV,*7_ |__60sT+ 05i.

___PROMPT I RCLO3oo

|

ST002Low slevation XY? ___ _.._.. IS next contour<

| ___HIGH ELEV,=?__| Lo. d6TO 02. "high elevation?

... PROMPT & ____LBL 03 - :

STO 03 _.. __ __ _‘High elevation —- _.BEEP oo.

|ReLHL2 ...STOP .

CP— 100

pF 01___. END . me

|®sTOoO4Slope % 70.
RCL O02_ _

10 __

In
20
oo%

. 8T0 05 Trial contour
BP LBLOY
RCL 05 _. _

RCL O02. ,. 80
_ X=Y? ~ 'is trial contours.

GTO 02 _=. _ilow elevation?
__RCL OO __.  __ on bee =

| ST+ OS__'Next contour .

__BTO 01 :
LBL O02= Co

Rauos HE

RCLOZ SSO
XC=Y? | ——is trial contowrD=

4 ETO 03eh~high elevation? EE

  

 
 

 

 

  

RL OS__ I
cLo2 ; ee oo

{ 1 : !
. (DS oo

—ROLOH— A
7 HSS
|BTO 06  Wistance to contour ee

[__RcL 01 mee
L_K(=Y? deem is total distance . UU 
60 03de ee calculated distance?

|50CON,
   

0: Aier 10 “HP41C OWNER'S HANDBOOK AND PROGRAMMING GUIDEfor s0eciic niormaton on keysirokes The Funchon indiey @ found at The very back of Tw Handbook Rete 10 Apoencx € » £0

7 @ 57 OWNERS HANDBOOK AND PROGRAMMING GLADE LX"-K
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Page 5s of g

REGISTERS, STATUS, FLAGS, ASSIGNMENTS

 

DATA REGISTERS STATUS

 
00_Contowr interval
 

 

02 {Low elevation 
03 jHigh slevation

SZE 007_ TOT.REG. 035 __.

ENG ___ FXJ1 _8C.

DEG MAD .__ GRAD __ ..

USER MODE

 

 

ET

04 {Slope % -- 
05; Trial Contour 
06_ Distance to next

FLAGS

SET INDICATES CLEAR INDICATES
   —|ontour 

mh—— a. md+

)
i

amee ee —

! :

mm = eam — re —- J —

— Ll — —

beeeeemn — — — -

}

—_— - — a ———.— — —

a— —_

—_—— i re -

t
a a mm emi

:
— —_—

i
—————— _

—_— — - -

———

,
CO. —-

 

 

  
 

 

 

 

 

 
 
 

 

 

 

 
  
   
 

     

I ]
i | ~ —

el
— ET

ASSIGNMENTS

- FUNCTION KEY FUNCTION KEY

il

iT
1 i

—- ee —]—
pter eeded—— i me —

i ‘

—— { - -
i } J — 4

1 :  
 



CONTOURS
USERS’ LIBRARY

PAGE 1

PROGRAM NUMBER! 00886C OF 1

PROGRAM REGISTERS NEEDED: 20

FnJAE

ATH
I
AAA
i AAA
AA
CR
AAA
AAA
mn I)
ii,

(65 © |

Nim
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Media Manutactured In 0SA.

0241%C Somwars, Podet of OQ A |

PROGRAM DESCRIPTIONI ru:
 

gram Tite HORIZONTAL CURVE - SPIRALLED OR SIMPLE

nributor's Neme MichaelShrout -.

goss _ .. . .. ___200 N.35th.Ave.#98._..oo oes

yoo.Greeleysuwcountry—CO.ZipCode 80631

 

ogram Description, Equations, Variables _. This programsolves horizontal curves, either

liralled or simple. Curve based on arc definition, ie: _

radius of 1 degreecurve = 729,578feet~~ _ . _ Co

1 degree curve subtends100 feet of arc for each degree of central angle.

F the length of spiral isentered as 0, program will compute the elements of a

imple curve. If Dc, the degree of curvature, is input as 0, the program will

rompt for radius, and proceed to compute the elements of 2 simple curve.

Ix format is changed by the program several times during output. Any degree output

s shown in FIX 4 (rounded to the nearest second). Other output is in FIX 2.

ote that the program sets DEG mode.

OTE: By setting Flag 00 for spiralled curve, or Flag 04 for simple curve, this

rogram can use "PCURSTA", User's Library No. 01945C, to print out curve stations.

(4 documentation for "pCURSTA" for further details.

lecessary Accessories 1 Memory Module. Printer recommended.

This program does not test for spiral overlaps. It must be

Jperating Limits and Warnings

are proper for
the responsibility of the user to ascertain thatspiral lengths

the deflection and degree of curvature.~~_

 

Mefersnce(s) Colorado Department of Highways Design Manual, CDOH Survey Manual

Transition Curves for Highways, by Joseph Barnett

(Federal Works Agency, Public Roads Administration)

 
umencaSLT grven in Program Descrpson § User 8com08 Bnd Uses Tvs Program Mmamna! AT HIS OWN RiSK oN FERRNCE SO0IBYy UPON Fag CBN

PON By FEpEISMSon OF GBECTERON CONCEINg Ths JIODTam MAN!

APLIED WARRANTY OF ANY IUND WITH REGARD TO THIS PROGRAM MATERIAL INCLUDING BUT NOT LINETED TO TE

PARTICULAR PURPOSE NETHER MP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL

18 $7008 Nas DRED verdes Orly wih rEEpect 10 Te

Peceon of he program Malone! Bnd SAGA rekence

THER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR  PLED WARRANTIES OF MERCHANTABILITY AND FITNESS FORA

MAGES Iv CONNECTION WITH OR ARISING OUT OF THE FURNISHING USE OR PERFORMANCE OF THIS PROGRAM MATERNAL
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02417C Page 2 of 11

PROGRAM DESCRIPTION 1
(continuation page)

 
Transition Symbols

P.1.

T.S.

S.C.

c.S.

S.T.

a

Ts

Es

Ac

Tc

Ec

Point of intersection of the two main tangents

Tangent to Spiral, common point of tangent and near transition

Spiral to Curve, common point of near transition and circular curve

Curve to Spiral, common point of circular curve and far transition

Spiral to Tangent, common point of far transition and tangent

Deflection angle between two main tangents

Tangent distance to the entire curve (S.T. to P.I. or P.I. to S.T.)

External distance (P.I. to midpoint of circular curve)

Deflection angle between tangents of circular curve portion. Is also the

central angle of the circular curve portion.

Tangent distance to the circular curve portion

External distance of the circular curve portion (from P.I. of the

circular curve to the midpoint of the circular curve)



92417 L

Dc

Lc

Re

8s

Ls

LT

ST

X,Y

Page 3 of 11

PROGRAM DESCRIPTION I
(continuation page)

Degree of curvature of the circular curve (same as degree of curvature of

the spirals at the S.C. or C.S.) (arc definition)

Length of arc of the circular curve portion

Radius of the circular curve portion

Spiral angle - the intersection angle between the tangent of the complete

curve and the tangent at the S.C. or C.S. (called SA for this program)

Length of spiral between T.S. and S.C or C.S. and S.T.

Long tangent distance of spiral only

Short tangent distance of spiral only

Offset distance from the tangent to P.C. of circular curve produced

Distance from T.S. to point on tangent opposite the P.C. of the

circular curve produced

Coordinates of S.C from T.S. relative to main tangent

(also of C.S. from S.T.)

65



02417 C Page 4 of 11

PROGRAM DESCRIPTION I
(continuation page)

FORMULAE :
n order use

a
Dc Given
Ls

5729.578
c

Dcls
8s —60

Ac = - 28s

Tc = Rc tan £

Rc =

 

 

= ocLc 100 —¢

Re
Ec - Rc

cos 4

 

+= ( 100 - 0.30461741980s2(10)~2 + 0.429591539us%(10)"’

- 0.3019870760s6(10)~12 + 0.1357218s8(10)-17 )

> n

Y= + ( 0.58177641730s -0.12658516503(10)%

+ 0.1226910576s5(10)~% - 0.65255907(10)-15 )

P=Y-Rc (1 - cos 8s)

K=X- Rc sin 6s

Ts = (Rc + P) tan 4 + K

Es = Ret? « Rc

cos =~

ST = —¥
sin Os

LT = X - ——
tan Os

NOTE: If Ls=0, then Ts=Tc, Es=Ec, DELTA=DELTAc, @s=0, P=0, K=0, X=0,Y=0.

LT and ST are not calculated, forcing LT=0 and ST=0, and thus
defaulting to the parameters of a simple curve.

66
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PROGRAM DESCRIPTION Il Page 5 of 11
 

pmple Problem (Sketch if Desired)

1. Solve the following horizontal curve:
A = 30°00
Dc = 5°00'
Ls = 300'

2. Solve the following horizontal curve:

4 = 30°00
Dc = 5°00'
(Ls = 0)

3. Solve the following horizontal curve:

 

 

 

 

a = 30°00'
Rc = 150'
(Ls = 0)

IUTION: Printed samples of output are shown

Input Function Display Comments

[XEQ] "HC" DELTA?

30 [R/S] DEGREE? Enter deflection in D.MS ~

5 [R/S] L (SP)? Enter degree of curvature in D.MS

300 [R/S] Enter length of spiral. Machine
beeps when done. Read output.

SAMPLE OF OUTPUT
DELTA=38. 8082

oo T (SP)=457.84
— E (SP)=43.81

sem ererereerrr DELTAc=15. 0880 een
mm Dc=5.0008 --
orae Tc=158.86 -
Comme Lc=380.00
EE Ree1145.92 =
=mm rm Ec=9.89 SE

TTTTTT P=3.27 —
CT K=143.91 =

¥=299. 49 CTT
¥=13.67 —

SA=7, 3868 oo
L (SP)=386.88 .
L1=20C.18 _— aa
ST=18¢. 16 --      

67
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PROGRAM DESCRIPTION II
Page 6 of |

(CONTINUATION PAGE)
 

 

   

Input Function Display Comments

Coo.77 lixeq) "mc"| pELTA? TTT

30 [R/S] DEGREE? Enter deflection in D.MS

} 5 B [R/S] L (SP)? Enter degree of curvature in D.MS

) 0 [R/S] Enter length of spiral as O.
Machine beeps when done. Read

output.

SAMPLE OF OUTPUT

DELTAc=38. 808%
De=5. 08080
T¢=387.05
Lc=606.96
Rc=1145.92
Ec=d0.42

[XEQ] "HC" DELTA?

30 [R/S] DEGREE? Enter deflection in D.MS

0 [R/S] RADIUS? Curve defined by radius, so enter 0

See prompt for radius

150 [R/S] Enter radius. Machine beeps when _

done. Read output. Co
SAMPLE OF OUTPUT oe

DELTHC=36. 86h
Dc=38.1156 o-
Tc=48.19 ————
Le=78.54 - ees
Re=156.80
Ec=5.29 “y——— c-

   



 

y241%C
USER INSTRUCTIONS

 

 

 

Page 7 of 11

SIZE:
(HP-41C) 018

TP INSTRUCTIONS INPUT FUNCTION DISPLAY

Lh] Load the program

ll] Initialize [XEQ] "HC" DELTA?

| Enter deflection in D.MS defl [R/S] DEGREE?

ia] CURVE DEFINED BY DEGREE OF CURVATURE

Enter degree of curvature in D.MS deg [R/S] L (SP)?

ib] CURVE DEFINED BY RADIUS

Enter © 0 [R/S] RADIUS?

Enter radius rad [R/S]

pa.!| Enter length of spiral len [R/S]

1f curve is non-spiraled, enter O 0 [R/S]

6.

|

Machine beeps when done. Samples of

(7.)

output are shown elsewhere.

NOTE: If printer is connected, all

data print out automatically without

using [R/S] between each item.

OPTIONAL FOR USE WITH PRINTER ONLY

By manually setting either Flag 00 or

04, this program can use "PCURSTA",

User's Library No. 01945C, to print curve stations. See note on p.1.     
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STEP/
LINE

 

Page 8 of 11

Der De? @aC

KEY CODE STEP/ KEY CODE
KEY ENTRY (67/97 only) COMMENTS LINE KEY ENTRY (67/87 only) COMMENTS

Ol1eLBL "HC" 49 -
82 SF 21 S86 RCL ©8
83 DEG S51 x
84 "DELTA?" ; S52 STO ©5 Find Ec
85 PROMPT Enter def]. i $3 RCL ©63
06 HR S4 HMS Change Ac, Dc
87 STO 63 S55 STO 63 from decimal to
88 S5729.578 S56 RCL ©66 D.MS
09 “DEGREE? S7 HMS

S58 STO @6
186 PROMPT Enter degree 59 XEQ evr
11 X=07? 66 GTO ©6
12 GTO @1 61¢LBL 03
12 HE 62 STO 14 Store Ls
14 STO @é €3 RCL 63

15 64 STO ©6
16 STO eg Find Rc 65S RCL 14
17 ~L <SP>? 66 RCL ©¢

* { 67 x

18 PROMPT Enter Ls 68 .S5
12 ¥=0? : 6% %
206 GTO B82 786 STO 15 Find 8s
21 GTO B23 i 71 2
22eLBL 01 ! 72 *
23 S5729.57¢ ! 73 CHS
24 "RADIUS? i 74 RCL ©06

: 7S +
25 PROMPT Enter Rc . 76 STO B83 Find Ac
26 STO @2 77 2
27 7 78 7
28 STO B66 Find Dc 79 TAN
29<L.BL 62 80 RCL ©8
386 RCL ©2 81 =»
31 RCL ©6232 €2 STO ©64 Find Tc
32 2 83 RCL 63
33 84 RCL ©6
34 TAN 85
3S = 86 100
36 STO 84 Find Tc 87 =
37 100 88 STO ©7 Find Lc
38 RCL 63 89 RCL 63
39 =* S86 2
48 RCL ©6 91
41 92 COS
42 STO 67 Find Lc 93 1/¥%
43 RCL 63 94 1
44 2 95 -
45 96 RCL ©8
46 COS 97 x
47 1X 98 STO 8S Find Ec

48 1 99 100

fom. Rotor 1 HP41C OWNERS HANDBOOK AND PROGRAMMING GUIDE for S08CHC miormaton On keystronss The Funceon Indes 8 un 81 he very DACk Of the Handbook Rete: 10 AppendEn

67 or 97 "OWNER'S HANDBOOK AND PROGRAMMING GUIDE or exact heystrokes
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j@ Ds? Msc

 

  

IX KEY CODE STEP/ KEY CODE

KEY ENTRY (67/97 only) COMMENTS LUNE XEY ENTRY (67/97 only) COMMENTS

180 RCL 15 } 144 7
101 X12 . 145 YX
182 .3046174 : 146 .652559

198 E-2 E-15
163 = 147 =
104 - 148 -
18S RCL 15 149 RCL 14

1866 4 : 150 =
187 YX 151 1
168 .4295915 152 %
39 E-7 153 STO 13 Find Y

109 =* : 154 RCL ©8
110 + 155 1
111 RCL 15 : 156 RCL 15
112 6 157 COS
113 Y1¥ 1s -
114 .3019876 159 =*
76 E-12 166 -
115 =* 161 STO 10 Find P
116 - 162 RCL 12

117 RCL 15 163 RCL ©8

118 © 164 RCL 15

119 Y1¥ 165 SIN
1286 .135721 166 *

E-17 167 -
121 =» 168 STO 11 Find K

122 + 169 RCL ©0

123 RCL 14 170 2

124 * 171 ~

125 1 172 TAN

126 % 173 RCL ©8

127 STO 12 Find X : 174 RCL 10

128 RCL 15 : 175 +

129 .S5817764 : 176 =

173 : 177 RCL 11

130 = { 178 +
131 RCL 15 179 STO ©1 Find Ts

132 3 : 180 RCL ©0

133 YX } 181 2
134 .1265851 : 182 ~

6S E-4 | 183 COS

135 = ! 184 1X

136 - 185 RCL ©8

137 RCL 15 186 RCL 10

138 5 : 187 +
139 YX 188 =

1490 .1226910 i 189 RCL ©8

57 E-9 ! 190 -
141 = 191 STO @2 Find Es
142 + 192 RCL 15
143 RCL 15S 193 X=07?

Pom: Aster 10 WP41C OWNERS HANDBOOK AND PROGRAMMING GUIDE for 5080 MNIOMBNON ON ASYSITORes The Funceor IN3es § 1OUNG 3! Ihe very back Of the HaNdbOok Rete © Agden: En

7 or 87 "OWNER S HANDBOOK AND PROGRAMMING GUIDE or sua seysirores Nn
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Page 10 o ll

Der D997 ®@arc

P! KEY CODE
TE KEY ENTRY 77ory) COMMENTS TRE KEY ENTRY (67797 only) COMMENTS

194 GTO ©64 244 RRCL 11
195 SIN 245 AYIEW
196 RCL 13 246 “X=-
197 ~ 247 ARCL 12
198 1% 248 RAVIEMW
199 STO 17 "Find ST 249 -yY=-
200 RCL 1S 250 ARCL13
201 TAN
202 RCL 13 252 FIX 4
203 ~
204 1X 254 -SA=~"
285 CHS 255 ARCL 15
206 RCL 12 256 VIEW
2067 «+

208 STO 16 Find LT 258 ~L <SP>=
209 GTO aS -
210e¢LBL 94 259 ARCL14
211 © 26
212 STO 17 261 ~LT="
213 STO 16 262 RRCL 16
214¢LBL ©5 263 AVIEW
215 RCL @@ | 264 -ST="
216 HMS ! 265 ARCL 17
217 S10 0 Convert A, Ac, | 266 AVIEW
219 HnS decimal oD.Hs | 268eLBL 07 Display simple
2286 STO ©3 j 269 FIX 4 curve output
221 RCL ©6¢ ; 278 ADV
222 HMS ; 271 =DELTRAc=
223 STO B86 ; -
224 RCL 15 272 ARCL ©3
225 HMS i 273 AYIEW
226 STO 15 i 274 “Dc="
227 BEEP | 275 RRCL @6
228 FIX 4 i 276 AVIEMW
229 “DELTA=" Display output | 277 FIX 2
2320 ARCL ©0 | 278 ~Tc=-
231 RAVIEMW 279 RARCL ©4
232 FIX 2 : 280 AVIEW

lila er
234 ARCL ©1 283 AVIEW

226 TE cons I ake
237 ARCL ©2 ! 287 “Ec="
238 AVIEMW i 288 ARCL ©5S
239 XEQ 87 289 RVIEM
240 -P=- 298 ADY
241 ARCL 10 291 RTN
242 AVIEW 292eLBL ©¢
243 =K=~ 293 END

Sow: Rotor 10 WP-41C OWNER § HANDBOOK AND PROGRAMMING GUIDE itr speck mirmation On keystrokes. The Funcean Indes found at ve very bic of he Handbook Reier 10 Append: € nn
67 & 87 "OWNERS HANDBOOK AND PROGRAMMING GUIDE 10 e2aCt heysirokas I
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Page 11of 11

IEGISTERS, STATUS, FLAGS, ASSIGNMENTS

 

DATA REGISTERS STATUS
545 bytes
 

ROG= &
RO1= Ts .
Re2= Es BE

RB3= &c

sze 018
.. §ENG.

| ogc X

TOT. REG. 96
Fix auto sci
RAD GRAD

USER

ON.

MODE

OFF ..

 

Ro4= Tc

R8S= Ec

FLAGS
SET INDICATES

INIT
# SIC CLEAR INDICATES
 RB6= Dc

  
 

 

 

 

   

 

ROG= Fe ~—-= |21""§" print enable” f—
ROS= — -
R1O= © ET
R11= * - oo CTT -

Rig= 1 04 C See note on p.1. =
-— 1

Rid4= I=
R15= d=
Ri16= LT

Riv= ET _

a — eq ASSIGNMENTS
ee— FUNCTION KEY FUNCTION KEY

——— = —— eeeeee i eenm —_—

 E— ——— me — emt om— rremee ee ee———— _ — —

NOTE: REC. § IS WOT USEL ~~ ~~~ ~~
ARRANGEMENT IS TO WAKE oo
THIS PROGRAN CONPATABLE : al
WITH OTHEP PROGRAXZ.  
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HORIZONTAL CURVE - SPIRALLED USERS’ LIBRARY PAGE 1

OR SIMPLE PROGRAM NUMBER: 02417C OF 3

PROGRAM REGISTERS NEEDED: 78
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CREE
IE
A
IT

6 (23:28)
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HORIZONTAL CURVE - SPIRALLED USERS’ LIBRARY PAGE 2

OR SIMPLE
PROGRAM NUMBER: 02417C OF 3
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iD
AAA
AAA
iL
AAA
AAR
AAA
ALL I
TE
ATA
Wl IL
lA
AAA
I
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HORIZONTAL CURVE - SPIRALLED
USERS’ LIBRAR PAGE 3

OR SIMPLE
PROGRAM NUMBER: 02417C OF 3
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JIA AAA Hn

A
LA

|
na
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02796C

PROGRAM DESCRIPTION IT rue a

womTie__Stadia

Reduction

and Elevation Adjusiment.

dntributor’s Name Michoel Quinlan

sarees _4_Thorne Place

New Monmouth suateiCountry

News

TOrSey2g cose01TIE

 

 

rogram Description, Equations, Variables Program calculates V, the vertical

distance from center of instrument do rod reading , HD, the

horizontal distance from center of instrument Jo rod, DE, the

dillerence in elevation between transit ctation and rod

station, and the elevation of he red station. (See next

30ae for disgram.)

Adjusted Desond elevations can be caleolated, after

the reduction proaram has Deen fon, regoiring the end

elevation as npot (only if traverse is open, Otherwise, NO
 

numerical input is Peguired)

Adustmen! proqram ean be used for any +raverse for

which HDS ard DE ere known.

( continued on next page )

Necessary Accessories One _memoty modole Additonal modules regoired as

number of troyerse points increases Cu

Dperating Limits and Warnings
fearfam does not tet

for onfacceptable error. Vote. entered incor rectley cannot

be corrected.

 

netoconces)_M1oEE 144, Francis 0. and Bovchord | Hatry , Surveying,

seventh edition, Harper + Row Publishers, Inc.

New York | 1a¢2

 

 

herogram has, bees varied ory wiih respec! 10 150 FLTeNCal ELD gen <n Arogram Deecroton I User 8CODTS And USES ha Drogrem matens! AT HIS OWN RISK 1 FOASNCE BOY UPON Mes Own

oaroon © he program Maser 8G wIROMA (EABCE UDO SY IFSSTIANCY OF GRCTERON CONCATING Ne BTUAT MEKEnd!

OF ANY KIND WITH REGARD TO THIS PROGRAM MATERIAL INCLUDING BUT NOT LIMITED TO. THE

EITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY
BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL

FPLED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE NETHER HP NOR THE CONTRIBUTOR SMALL

MAGES Sv CONNECTION WITH OR ARISING OUT OF THE FURNISHING. USE OR PERFORMANCE OF THIS PROGRAM MATERIAL  
 81
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vertical angle  

I .
HI - hieght of instrument above ground

HD = horizontal distance

N= veftical distance

xX = vertical angle

R= rod reading

K= <tedia interval factor

C~ oradia constant
S = Stadia 1nteryal

Eq vations

HD= Ko cos + C

N= KS cox sin

PeE= HI +V -R

ELEV, = ELEN,, + DE, 4

Adjusted VEp= HDhy eng

ZH)
I€ closed +ravere

ecltor = g be

15 open

ertof= $NDE — Nd ELEV + BEG ELEY

(-error) + DE,



02736C

PROGRAM DESCRIPTION II
 

imple Problem (Sketch if Desired)

Il. Given, k=100 c= 1.\ and date. in the +able below, what

ate the unedjusted and adjusted elevations of +e

 
 

 

 

points UT oudpot display: Fix a

COLRSE &tadia intervol vertical anale

[| = 2 17°03

>=3 2.53 - 2°47’

2 = oq. 37 dq® 30

ELEN | = 103.50 ELEN d= |72.00

HI=R

MUTION:

Display input Function Comments

[xe a] 'sTapiA
NO. PTS =? H R/S

beT S12€ al [xeQ) SI17€ O21] 14 ©1Z€ 2 21, these two steps

Li Rs moy be skipped.

Ix v,a? o Rls

wl 100 R[S

be? Ly Ris
I? Nt N RIS

15? Wb? nN Rls

8? pe’? N RIS

%% eLeN? Y L313 sets flag oY

Jee ELEN? 103.5 RS

INTs? 2.71 gS INPUT STADIA INTERVAL

(ERT. & = 7.03% Rls

ATs? Ris

ode? RS

ELEY 2 = (H4§.e9 182 oo
INT? 2.53 RIS
VERT, %= 7 2.417 [ews] RIS

p=? _IRlS

Rove? RIS

ELEV 3+ 136.4 RJs

INT=? 4.37 kl

ERT. £=7 “4.3 R)S .

Hes? |

rods? hy

ELEV Y= 170.60 [tea] 'Av3
ATA INT? XY R[S

EHD = 1,055.42 Rls

¢DE = 1. \O Rls

BREN? Y RIS

IND ELEN =? Ma RS

BRROR= =1.40 Be

JP Ate De? N els

DIVEST 148    
 

Page 3 of ||

83



--r

 

J
 

7 Ceomtmued)

VISPLAY INPLT FONCTION COMMENTS

ELEY 3* 131.24 R/S
ELEV {= 72.060     
 

 

COURSE Nd Ye

{>a 350.0 21.3

X=»5 a12.3 19.7

3-24 117.4 =~i18.9

GH =~ | 180.0 1.9

€HWD=913.7 ¢DEs -0.5

2, Given +he following dota Ler a level ron:

ELEV I= \S1. a

What are the adjusted De’ and Elevations of He points?

 

 

 

    

In a closed [evel ron, €DE = esfor

DISPLAY INPOT FUNCTION COMMENTS

[xeq] size ost minimum size reguirement
ea] ‘Avy

Fix 1,2? | Rls same as date
PATA IN? N Rls
EHD? 914.1 RIS
ERROR: 7? 0.5 [ews] R/S
BEG ELEN=T 187.2 RIS
bsPADY DE? Y R|S sets {lag ©2
ADT LST Rls
HD |-227 380 rls
DE 1-2=7? 27.3 R)S
ADI DE= 21.5 tls
ELEV 2a 184.7 RIS
HD 2-37 {212.3 2]
PDER-3:=7 19.7 Cems] RIS

AVJT DE= - 19.6 Els
ELEY 3+ 165.1 lS
HD B-Y«? n.d els
bE 3-4-1 15.3 Lens)  &fs
ADT DE -1S.7 RJS
ELEV d= 149.3 Rls
HD Y-Se7? 180 R[S tnpot HD 4-]
DE 4-5=7 2.9 4 tapot DE Y-)
ADT de» 1.9 R|S
ELEV S * 157.2 ELEY & = ELEN |  
 

84
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USER INSTRUCTIO
NS Page 5 of ||

 

SIZE
(HP41C) ZN +13
 

EP INSTRUCTIONS INPUT FUNCTION DISPLAY

 

|_| Enterprogram. \{ HDand DE®

are known go to step 18, if net

qo to step RX.

|IxeQ] 'sTADIA

|

No. PTS =?
R

|

Beqin program. oo]

3}

|

Input nomber of draverse points n |IRIS] SET SIZE bbb

|

Set e¢i1ze and continue  |(xea) size wy

[Rls]

5 \nput number of decimal places

results <hoold be displayed to. o  |[R]s] k="

6

|

\npot stadia interval factor K ris] C="?

T \nput stadia constant c rig) psp Vv!

laa

|

Choose +o display N oc not +o [Yee N |LR]S) DSP HD?

display VV.

Ib] Choose +o display HD of not [Yer N {Ris DSP DE?

to display HD.

le

|

Choose +0 display DE or not Yorn |IRIS) DP ELENT

Yo display DE.

id Choose to display elevation ary ern |(RIS) BEG ELEV=T

not +o display elevation.

9

|

\Apot beginning elevation J ELEV | tris) INT=7

10

|

Input stadia interval 2]. S Tris) NERT. 4=7

h

|

inpot vertical angle oo x [IRIS] N=

12

|

Display HD So eld} HD =

13

|

Centinve rig] Hr ="

M| Input hieght of instrument (i$

|

WI (ris) rRov=7?

Hi. HI, or cod reading,

no input is necessary.)
I
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USER INSTRUCTIONS
(continued)

Step INSTRUCTIONS INPUT

|

FUNCTION DISPLAY

S| lapet cod reading (if ganz, no| ® [IN DE =

input 15 necessary)

\b_| Display elevation (kei) (ris) ELEV xd =

17

|

Go +o step 10 for successive cooled [RI] INT =?

||Godo step 19 +o adjustDeandesy|. ee

19 Beqin adjustment program ~ |[xeq] ‘ars DATA IN?

9a|(K reduction program has been Y ris) SHD=

__leon) Go fo step a0. —

19% (14 reduction program Nas not N [rls] Fix 1,27

been ron) Go +0 otep 28

20

|

Continue [Ris] £DE=

a)

|

Continue [ris] OVEN

L2al (14 traverse closed) Go to <tep N rls) ERROR =

225 (\f +conerse open) No |Tris] END ELEV*?

23 Input elevation of ending point ELEV n (r1g) ERROR =

24 Continue (wis) DSP ADI DE?

as

|

Choose to display of net +o

|

Yor N |[RIS) ADTUST

i display adjosted diSferences

| in elevations. |

26

|

Display adjosted DE" (Ris) ADS DE =

1 Display adjusted elevations . Goto (ris) ELEV (u) =

step 26 +0 continue.

28 Inpot number of decimak places| o  |LRIS) THD?

| results should be displayed 4o.

29 Input total horizental distance ZHD IRIS) ERROR=7

30 (npot error of closure BEG eLEV®?

31

|

Input beainnmina elevation eLev) |LRis) DSP AvT DE?      
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paqe T ef {i

USER INSTRUCTIONS
Ceontinued)

INSTRUCTIONS INPUT FU NCIION DISPLAY

Choose *o display of not display Yor N [ris] ADILST

odjosied d\iference in elevation

Continue Co [kis] HD k-lea) <?

Inpot horizontal distance Crom. oo]

point ¥ +e point (ke). _ Wp |[®]<] DE Kk-(ked) =?

input df{erence in elevation }

from point K +o point (xa) ~ Ve (RIS) ADT DE=

Disploy.. € leyaton of point (k) Leis) ELEV (1) =

Yo continue qoto otep 33.

Note: Entries In +he display _

colomn moy very, depending

on the jnpot in steps Ba- 84,

and steps 25 and 32.

* Size Cequirement Lor ADT|

(when dato net ind 1s oll.

in the 'STADIA' program, Whe

site tegurement is compoted.

IF +he reaster allocation is

iN sofficient he site requirement

is displayed.

(# reqisters required = Ane 12)

N= # of points

For point K +o point (kr)

HD reqister address = k+l

DE Ceqicter dddress = AK +12    
 

 



027950 pROGRAM LISTING
Der D971 RaC

STEP/ KEY CODE STEP/ KEY CODEUNE KEY ENTRY (67/87 only) COMMENTS UNE KEY ENTRY (67/97 only)

1 TSTADI 51
«epee omPT

X initialize 4TO0 02

CF
TAS 4s

NO. om

PROM Cle aa

©

©

Test size

if size not large
enouvghaview.

input stadia
interval factor.

(apot stadia
constant

 

Page § of Il

COMMENTS

npot stadia
interyol

inpot vertical
angie , if = 0, NO
input required.

Sin (A y-req.
Cos In x-feq,

Calculate
register address
for HD and store.

\€ new HT, save
i§ not, vse old

RZ

ote: Aster © HP4I1C OWNERS HANDBOOK AND PROGRAMMING GUIDE fr specrhc siormation on keystrokes The Funchon inde& 1OUNG at the very back of the Handbook Refer 10 ADDenc: En

7 or 87 "OWNERS HANDBOOK AND PROGRAMMING GUIDE for exact keysvores
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PROGRA

M LISTING Page § of |}

Der D971 B4C

STEP! KEY CODE STEP/ KEY CODE

UNE KEY ENTRY (67/87 only) COMMENTS UNE KEY ENTRY (67/87 only) COMMENTS

01 51 i
     

 

        

Re nT,
© input needed

 

alcolate
register add

of DE and

  

H 4rayerse oren
ond dota (nn,
prempt for
ending elevation

1 dato not in,

skip display of

ertof.

Adjust ment
progam

initialization

Ad} ostment
toutine beans.

i$ data net:
prompt fof \

horizontal d

ence in elevation Increase counter

© ent,

 

ote. Aster 10 HP41C OWNERS HANDBOOK AND PROGRAMMING GUIDE for specrhe formahon On keysirokes The Funceon Index © TUNG 8 The very Deck of the Handbook Rete: © Appencs: En

67 or 97 OWNER'S HANDBOOK AND PROGRAMMING GUIDE for @xaC! KOYSWORSS
89
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STEP/ KEY CODE STEP/ KEY CODE
UNE KEY ENTRY (67/97 only) COMMENTS LINE KEY ENTRY (67/87 only) COMMENTS

[R01 THD 25111
tcioo ¥ dato nn, uve sT+ 01

4

pesos Mored value, if CEL %
L .

fet iD 29 lore For Ree©] Subroutine For

Zeke0 \ HD and DE
-— 4 ,

RL©% ACL Y promp7s
« Te =

FL 260] ArcL01
ST+ 09 The?

RON PromyT
TPE ern
F300 . LeL IR .
WTO09 If dod InfUse Theda Subroutine +o

xea of stored value, 6 PROMPT prompt for Cry

X<>Y not promyt for 370 IO notadion .
RON value of DE. FIXINDJO|
GTO10 SFE2% |

220 [LBL 09 270; RTN
LBL Ce .

Bova os } Bs Initio ization

+ | cro | ]
>t 29 CFO |
FIXIND (O CFO | !

TADIDE LF O3 !
ARCL_X CF OY i

Esl02 iRTN | !

4ANIEW LBLIB |

0eFay| 280 sto Of i
FIX© Tr? : |
T+Ob AoN__1|
TELEX PROMPT | !

F100 AoFF | ]
GTO 14! ASTO X

ARCL OT Ty _
TO13 ASTO XY
ceed XX? )
RCL 0% SE INDOF J

240110 Calculate 29 TN 5
-— ee Let
2 number of por BE CEV=? Prompt foc

; en besining
es END elevation.
® pe -

SFR9

EX IND 1
ARLLOb

A50i AYIEW 00'         
 

Not: Rete Io “HPAIC OWNERS HANDBOOK AND PROGRAMMING GLADE for s0echc Information on keystrokes The Funchon index i found at the very back of the Handboox Rete 1o Appendix E in

67 or 97 "OWNER'S HANDBOOK AND PROGRAMMING GUIDE for exact heysirokes 9%
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REGISTERS, STATUS, FLAGS, ASSIGNMENTS

 

 

 

 

DATA REGISTERS STATUS

"STADIA —_____. _ _ |szEZnviS TOT.REG./C4r2Zn USER MODE

50 Stodia intefval factor ENG FIX scl ON OFF

61 Stadia constent . Joe V RAD GRAD

02 Current atadia interval
063 Current yeftical angle . FLAGS

od Tote! horizontal distance INIT
05 Total differerce in elevation oo # SIC SET INDICATES CLEAR INDICATES

06 Beginning elevation | "STAVIA
en Cotrent Rieght of ingirument or C Oisplay V Not disylay V

0% indirect flag wrtd in 62 C Display HO Ned display HD

©q Counter fof ud andbe storage (indie) 03 C  Disylay OE Not display DE

16 Indirect dioplay control | ou C Display ELEY

It Current elevation dl S Printef Enabled Printer Disabled

2s S Site \afae anouth Size net large ensogh
23 C Digit sepetatets Plait seperntors

present omitted

‘ADS! a2 CG Nomeerty No nomerc entry

od Totel hetizontal distance

08 Total difference in elevation ‘ADT
06 Coutrertt elevation 60 ¢ Dota in Doda. net in

01 Counter fof ud and DE prompts QZ C Display adj. DE'® Not display

0% \ndirect Flog settin Oo4 C Troverse open Traverse closed

0 Counter for HD and ve recall (indirect)

|

2Y S Printer € nabled Printer Visobled

10 \ndirect displon control

Odd numbered teqisters 213 for HDS

Evan numbered reqisters 14 for DEY

 

ASSIGNMENTS

FUNCTION KEY FUNCTION KEY 
     





STADIA ADJUSTMENT

PROGRAM NUMBER: 02786

ROW 1: LINES 1-2

ROW 2: LINES 3-5

A |
ROW 3: LINES 6-11

MITA TmmmA EA
ROW 4: LINES 11-17

fl I TTT
ROW 5: LINES 18-27

Tee TA
ROW 6: LINES 27-33% err

HIT | TTR
ROW 7: LINES 33-36

TOT
ROW 8: LINES 36-38

NA
ROW OG: LINES 40-42

MITT
ROW 10: LINES 43-50

ERA
ROW 11: LINES S0-54

TTY nm
ROW 12: LINES 54-6

TTT TTI,
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s
e
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STADIA ADJUSTMENT
PROGRAM NUMBER: 02786

ROW 13: LINES 63-71

[ TRAD
ROW 14: LINES 72-83

 

       

ROW 15: LINES 84-81

ET
OL
TT
ee
TTMI TI
0
MET
WE
ET
TE

 

 
 

          

 

 

           

        
              

 
                       

                                                            
 

 

NES 120-1
 

                                                                      
 
 

 
 

            

 
 

 

         

ROW 24: LINES 140-144
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STADIA ADJUSTMENT

PROGRAM NUMBER: 02796

ROW 25: LINES 144-148

mmm;
 

 

      TCR RT    JAAR  
 

 

             
 

     

 

 
                                        

 
                                         

   
             
 

 

 

               

                    

 
                                            

 

                                                
 

 

 

 

 
 

                                        

 

               

 

                  

 

   

Tlee
TT
TE
I
META TI

i mm

TLA
TE
EL
RT
ne                                                                  
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STADIA ADJUSTMENT
PROGRAM NUMBER: 02786

ROW 37: LINES 213-219

TE
W 38: NES 220-22

EE
I
ER

W 41: LINES 236-245 |

IUMEDA
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