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Contrutors Neme . RAYMOND VAN DYKE -
Address —P.0. BOX 2567
cay _PRESNO Srte/Country_CALTPORKIA— 29 Code —§374S————

Program Description, Equations, Veriables This program calculates borisontial

distances and elevations from the three stadia wire readings ;

using any vertical angle mode ( direct or inverted ).

It incoroperates a slope distamece check by comparing half stadia
_to full stadia., Calculates tape tope, X-gections, in degrees or

_percent and vertical amgle profilea,
— Bouationa: H, D = dnterval x 100 x ecs? vert ¥

Fleavation c E. I. elevation - ( H.D. x tan vart &) e .
l'gg.
_ £ = ATAN

Necessary Accsssories. BONB

Mnmm“wwm,_!grtical angles are calculated n;';gm_u;_pm_gnm
s zero .

C, and K, stadia factors eca mhmmmw:
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O 1 70 2 C PROGRAM DESCRIPTION II Page 2 o |

Sampis Problem (Sketch i Desired)
Ground elevation 8166.8

E rod 5.85

# ROD READINGS VERTICAL ANGLE TAPED DISTANCE
T 9.38

1. C 9.00 95.38
B 8.62

2. € 0.00 88.12 55.1

Note: Angles are input DMS
Rod readings are read and input to bundreths of a foot

SOLUTION:
nput Function Olsplay Comments
IUSER _saet uaer mode
FIX 1 fix decimal plice -1
XEQ SIZE 00S
L XEQ_TQRO TOPO PT. _EL?
| Bl66. s %
5.& %}s 172.7 El. height of insturmeht |
R/S VERT4 , %2
—$5.38 _R/S ] STD Tu.P= ? _ _ltype of shor stadia or-tape |
14) TACPR: ?

9.3 EXNTER top hair reading
‘.__g.-.QQ___.EKTER center hair reading |
b2 R/S S.D, CK = 0.00 bottom hair reading,

evaluate slope distance |
check
3 horisontal distance |
R/S EL slevation of shot
% EZB% 2 —next -shot—
BR.12 S STD, K
{B) SD- 2 alope distance
£5.1 R/S HEhs 5.1 horizontal distance
J,,Ls b 4 cantar hair reading |
—R/S. ELe8174 .4 | elevation of ahot




\ v
702C PROGRAM DESCRIPTION II s 306
ampie Problem (Sketch of Deswed) ) LT a RP
X
STATION ELEV. Rod 0 o0 .0
14 00 8166.8 Percent -1_‘%20
ove . c
|
i
[}
i
WUTION:
input Function Drisplay Comments |
XEQ TOPO TOPO PT. KL ? 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 ({ G ) STD , TAPE ?
8 ) Sh= ?
75 R/S . 714.6 Horizontal distance
5.0 R/S - 8174.3 Ground shot
R/S VERT &, FE Next shot same HI
bV CHS (G) STD , TAPE ?
125 it 307.2
2 R/S 07 .
3/3 ROD= ? |
3.0 R/S -8104.5 ;
{
|

S




0y702¢c USER INSTRUCTIONS Page I, of B

f,gﬂ,c) 005
STEP INSTRUCTIONS INPUT FUNCTION DISPLAY
3 | Ioad program
2 1 Mz mimher of decimal places
deaired,
3 ! Initiltxe program, XEQ TOPO 1TOPO PT.EL T
ii| Rlavation of insturment point, | Kl R/S HI = %
S | Height of insturment . _HI R/S HI IElevatio
6 R/S VERTE , ¥ ﬁ
7 | Zenith or transit type, VERT. & R/S _ ISTD, TAPE % |
If transit type and - (CHS) :rL (G) _
If percent and - (CBS)
If stadia. _ . _ . _ (A) | TACAB 2% |
9 Enter top bair reading, T __ENTER
Enter center hair reading.
Bottom halr raading, : B R/S S.D, CKs
10 | Evaluate slope distance check. R/s EDe ( )
- R/s {
New shot. é/s VERTH, £ 2 |
1 R/S STD, TAPE 9 |
8 If tapsd same HI KL 1B) S D32
1 st. R/S | EDy (5
9 ®/s | RODz T __ ..
ho _| ROD —R/S. BL*  (
1f new insturment -station
re-initialise
I NOTES: Angles are input DMS
Rod readings are read and Hnput to hundredths of a foot




702C

7 D1 ®BAC

g

XEY COOE
KEY ENTRY (67737 enly)

PROGRAM LISTING

Paze 5 of §

COMMENTS

BL _"TOPOT _ |
DEG

Y ————— - ——

- P0PO PP. ELY

| PROMPT.|
BNITER_

== ————— - —

| HI=?
—PROMPT

| STO 00

sHI!IH e

CHI=
_ARCL X
__AVIEW

|_STOP _
LBL 01

180 | _.

HIUHI

T VERT <, %7

 ENTER ——

]

Changes
vertical
angles

Stadia halir
readings

Checks slope
distance

Calculates
borigontal

- ————

b c—— o o——

distance

Caleulates
vertical
diff and
elevation

If taped

Calculstes
borisontal
distance

Calculstes
vert difr
and olovatioT
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Qe 0O pacC

STEP/ XEY CODE 1 141 KEY CODE
LINE XEY ENTRY  S777 enly) COMMENTS LINE KEYENTRY (S7%7 enly) COMMENTS
9 G6T0. 01 . _| SN P
— JLIBL G gngsu 4 )
_ATAN o degrees [
L GTO. Q2 -
_L’b._—_———.-
A - —
10 B 0
_T.
20 i 70
% — .
40 90
80 00,
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Page Tof 8

REGISTERS, STATUS, FLAGS, ASSIGNMENTS

DATA REGISTERS STATUS
0 HI of instrmument sze VVD> vor.REG USER MODE
1 Bottom Halr evg X fix s on X OFf
& Slope Dist ot X aaD ¥ amap
2 g::tor Line
r FLAGS
a 5‘3%’; P 4 ¢ zc" SET INDICATES CLEAR INDICATES
ASSIGNMENTS
FUNCTION KEY FUNCTION KEY
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PROGRAM NUMBER: 01702C OF 1

PROGRAM REGISTERS NEEDED: 30
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017OIU Sohware, Pt or (j § A
PROGRAM DESCRIPTION I euet a

Circular Curve Layout For Baseline or Offset Line

ogram Title

> oo ey CEUS.

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

garess 6953 Mewall Drive ... . e -
#y San Diego. ._ . .. -... . Swte/Country Calif. _. . ZipCode 92119

vogram Description, Equations, Variables This program provides calculations for

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

s? deltas, right deflectionms, 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:. . ... . — e

Length) (180
Delta =(1r) (Radius of Baseiine) ; Lenght = Difference in baseline
stations. - - - “peyga T - Delta)
2 & left Deflections = 360-( 2

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

=

Necessary Accessories 1, Memory module, card reader and printer _(optional)

Calculations proceed up station only from.either .

Operating Limits and Warnings
assumes DEG mode

dYeginning of curve or point of curve, TFrogram
is set and  status of flag 21 matches that of {135 55. __.._. .

Reference(s) . -

REITRER sP NOR THE CONTRIBUTOR MARES ANY [IPAESS OR n €0 WARRANTY CF ANY & NS A= K€ SARD YO Twi§ PROGRAM MATERIAL WCLLCHG BT WOT (AMTED YO T™E
IWPLIED WARRANTIES OF MERCHANTABILITY ANO FITNESS FOR & PARTICULAR PURPOSE MEITRER m® NOR THE CONTABUTOR Srals BE LA E SO C OENTAL OR CONSEDUENTIAL
T OF THE FURMSING USE OR PEAFORMANCE OF TS PROGAAM MATERAL

DAMAGES v CONNECTICN Wit OR ANSWG OV




0 1 '7 0 1 C (CONTINUATION PAGE)

Page 2

of 13

The following are two sketchs to show definations for program:

2. For beginning of surve to end of curve,

) Lsn-/xoen/r,_béctecrpuig L

-
'

ETRTION BE&IAN CRVE

 OFFSET emE ———]
(MAYBE o EIEL

S/08 oF  BASELWE) BASE LINE

B. For point on curve to point on curve.

LEFT, Kusi'™ TEFLEC 7107 R

'
’
”—

_ _T_"iw” |
N & S - g
Y i S _ __,1
—— X% A\
__.___——__.__-___ __-\'..

_';l/-arF:er Ve
(MAYEBE on &I1T/Er
SI0E oF ErAsELINE)

12
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Page3 of 13

jomple Problem (Sketch it Desired)

D Socve Fok 25° /WNTERVAL /
oN BASELINE STOTION X
N Socve Fok TS INTER/AL N

oN BASEUNE STATION
FoR OFFSET &L/NE.

OfS s 0FFSET LINE

~
~
~
~
<~ N
S~ N
\’v L
€o\ \/.,) '
~ . 198 F SaC.o
NS BASELINE RED!IDS :
= - Y N\ OFFSET LINE RADVDE # gL0.0
Ldes N
~ - §
=~ - N
-~ _ S
________ oA

.. BRSELINE = e/

JOLUTION:
input Function Display Comments
_ _ [USER] Set user mode
[XEQI SIZE 012 Minimum size required
[4) Starts program
1 B C STA =7 Beginning of curve station
103,03 - [R/S)
S - B/L RAD = 7 Baseline radius
500,00 [r/s)
/) 0/S RAD = 7 No input for baseline solu.
- . Prints B/L data
o ] INTERVAL/PT 7 |
e [r/s) ! - lcontinue program for interval
S . : solution
e o END STA = 2% End of curve station
157,59 — 1 [r/s) | .
TR _ _|EVEN STA = 7 First point of interval
9500~ .1 s} }—— A I
e Ry rERTAT, 1 Prints first sta. data
e - "7 7| INTERVAL B/L. Interval on baseline
5500 1 TIS) - ] IR
) SN D "1 Prints interval stations &
) IR I — fnd of curve station data
. I ¥EXT CURVE? - o mmm
- . USER] S [ Set user mode
o IxEQ %IfE 0i2 | ... . - -——{Minimum size required
- 1 . LA R I—— ~ ___lstarts program .
J E—— "1 B c STA = 2? |Beginning of curve station
103.03 " Tr/s)
BEAONRSERE o B/L RAD = ? Raseline radius
‘s00.00 . | TSl - .
AR 0/S RAD = ? offset radius
‘550,00 ] - [r/s) R B
e e — . Prints 0/S data

13



1701¢c PROGRAM DESCRIPTION Il

Sampte Problem (Skeich if Desired) /
® SowE For TFOINT STETION

- 1437.89 on BRSELINE.

@ soLve Fox Po/NT StaTiow
I1437.89 o~ BASELINE
STRTON FoXK OFFSET
LINE.

~

Ofs v OFFSET LINE

nr_ - BASELINE = E/:

BASELINE KEDIVS = 2.

]

OFFSET LINE Rrowge L1720

SOLUTION:
input Function Display Comments
Continuation ¢f problem 2...| _._. . e
e 777 T°T] INTERVAL/PT ?. | Continue program for interval
R .7/ ... _ .1l solution.
_ m o ———.)END.STA = 7 End.of curve station
_157.59 S 1:7/5) I R
e - o — EVEN STA =_7 . .|First point.of interval
125,00 _ - [r/s] : |
- . e — Prints first point sta, data
R - ) - INTERYAL B/_Lz_._lnterval on baseline
725,00 Tr/s] T
- - —— ...Prints interval stations
—— - - R NEXT CURVE? . _. . Ja end of curve station data
- : - " 7 771 Set user mode
— i\xgé ER‘.&E 012 . — Minimum size required
e — R .tj — = — - _#BStarts program
— o g - 1. B.C..STA =_? _PBeginning of curve station
103,03 | ) - B ,
e ) __J,-‘______.. B/L RAD = 2 _ Baseline radius— -
500,00 -- — - - . . 4
e - — :EER J "O/S BAD = 27 o. input -for baseline soltion
S [ A | Prints B/L.data _
- S _INTERVAL./ PT_ 2 .
—_ e o ___] I com Start point ‘solution
e | " STA PT = 2_ | Station of point required
13756 .. __[a/s]-_ - R
o - e e Prints point station data
— - - e STA ,PT = ?-.-.-__. ) ——
- —_— e e . - R Will continue for an
_ - - number of point solutions

Page 4 o 13

H



'01¢c PROGRAM DESCRIPTION II

Page 5 of 13

ample Problem (Sketch it Desired)

Contunued from problem no. 3 & 4 on page 4

ALUTION:
input Function Displiay Comments
- | [usER] .- .. {set user mode
IXEQ SIZE-012 ~_ __ _ lMinimum size required
[ . 7 _.lstarts program .
. | BC STA.=?_ |Beginning of curve station
103,03 BS) — - | - s e -
: : - B/L RAD = 2 . -|Baseline radius
500,00 [R/S) R I .
. 0/S RAD.=_7 Offset line radius
.550,00 Irsgl - | - S
. . .77 .. _lprint 0/s_data
INTERVAL / PT 7 { . - o
8] - T 177 ]lstart point solution
- ~- STA PT = 7 Station on baseline .
137.56 - [m/sl - T - |
_ T ... lprints point sta 0/S data
- STA PT.= 7 . - 4 — - —
. C—— will continue for any .
- - - _ )} number of point solutions

18
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OUTPUT PROBLEM NO. 1

CURVE LRAYOUT

B/L DATA

BC $TA=163.83

B/L RAD=506.06
BNELEHEEERREVEREERHERERS
$TA=125.60

DELTA=2.3163

RT. DEFL=1.1532

LT, BEFL=358.4426

B/L CH=21.9682
SEEETTEREETEETEREITERNC
$TA=156. 88

DELTA=S. 2257

RT. DEFL=2.4128

LT, DEFL=357,1832

B/L CHe46,9527
EINREFCHERMIERRRRNEEELE
§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

B/L DRTA

BC STR=183.82

B/L RAD=526.67

I EREERRERTRRNRIERE
STR=137.56

DELTR=3.5725

RT. DEFL=1.5842

LT. DEFL=356.0118

B/L CH=34.5231

Page 6 of 13

QUTPUT PROBLEM NO. 2

CURVE LAYOUT

6/5 DATA

BC STR=183.63

B/L RAB=5080.60

0/5 RAD=556.08
SRHERTTRRIERERIERRENNID)
STA=125.68

DELTA=2.3183

RT. DEFL=1.1532

LT, DEFL=358.4428

0/5 CH=24.1651
 1iitiidiiititiditiiitig
$70=156.00

DELTR=5.2257

RT. DEFL=2.4126

LT. DEFL=357.1832

0/8 CH=51.6480
FEIRRRFRERSLRTRERRNDLIEE
§TA=157.59

DELTR=6.1563

RT. DEFL=3.8734

LT, DEFL=356.5226

0/% CH=59.9852

OUTPUT PROBLEM NO. 4

CURVE LRYOUT

0/8 BRTR

BC STA=163.63

B/L RRD=586,80

(/5 RAD=550, 68
BHIRRERHHBRIT
STR=137.5¢

PELTA=3.5725

RT. BEFL=1.5842

LT. BEFL=358.8118

078 CH=37.9755

[



,701c USER INSTRUCTIONS R

(sr-luZDEm) 012
rEP INSTRUCTIONS INPUT FUNCTION DISPLAY
' |Enter program, check status
__land set user mode . . . - —
2, -|start program and print title . - [x] Curve layout
5, |Beginning B/L curve station BC sta | [R/S) BC STA + 7
t. |Baseline radius ~ |B/LRAD [r/s]) B/L RAD = 7
5. |0ffset radius (* No imput * {r/s] 0/S RAD 7
for baseline solution, 0/S RAD -- OT==-
input for offset line solution) 0/s rap| [R/S)
6. |Program prints either BC STA =
B/L data or O/S data B/L RAT=
0/S RAD =
B/L .
7. |Interval solution Interval [R/SJ Interval /PT?
-=0T=- -=0T==
Point station solution [S]
Go to step 14 .
8. |[End B/L curve station exp sta|  [r/s] END STh = ?
9. [Pirst interval station EVEN sT4 [R/S] EVEN STA = 7
10, [Program prints first
..... interval station i
11, [Baseline interval required Inter BJL [R/S] INTERVAL 3/L%
1giﬂP;ogram 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 /S or B/L CHs
13, | Return to step 2 to fA] NEXT CURVE?
start new calculation

17
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USER INSTRUCTIONS

PageS of V'

SIZE:

(HP-41C) 012

STEP INSTRUCTIONS

FUNCTION

DISPLAY

Station _point soluwtion ___

-

[r/s]) . _.

—16] Return to_step 14 1o

— ] _compue additicnal station..

A5) Program prints point _ . __ . ___V_ ___V . __ i,
.-} station data_ for either _ N -
baseline or offset line o

-——_{ _points == or-- return to _ _ _ _ _] R
___]_step 2 to_start new _ o N

| calculation. _ ] - .
—_— pu— — - - - — —— P — - -— el - —— — -

STA PT = 7

STA =
DELTA =

RT. DEFL
1T. DEFL

L

0/S or B/L CH

STA PT = 7

18
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PROGRAM LISTING

Qo1 Dac
» KEY CODE STEP/ KEY CODE
E KEYENTRY (6797 only) COMMENTS LINE KEY ENTRY  (67/97 only)
40 ARCL X
@1eLBL "CUF 41 AVIEW
VE*" 42 PSE
ezeLBL R ; 43 FS? ©1
02 FIX 2 § 44 GTO 12
@4 CF ©1 \ 45 RCL ©3
@S CF @z , 46 ~0-S RAD
96 CF ©3 : =
67 FS? 21 ] 47 RARCL X
98 XEQ "TIT : 48 AVIEMW
LE" 49 PSE
@S -BC STR= sgeLBL 12
?;9 bROMPT 51 =“INTERVR
L/PT2"
11 STO ©@ PROMPT FOR 52 PROMPT
12 "B-L RAD BC STA AND 53 ~END STA
=2 RAD. -
13 PROMPT 54 PROMPT
14 STO ©2 s5 SsTO 64
1S SF @1 4 s6 "EVEN ST
17 "0sS RAT : 57 PROMPT
=2 . 5 STO ©1
18 PROMPT ; s9 RCL ©06
19 FS?C 22 . 60 -
20 CF ©61 ; 61 XEG 85
21 €70 B3 ! 62 FS? ©1
22 Fs? @1l ] 63 GTQ ©1
23 GTO 1@ . 64 RCL ©3
24 =-0-S DAT ‘ 65 *
= 66 STO B8
25 AVIEW 67 XEQ ©@a
26 PSE PRINT B/L 68 GTO ©9
27 GTO 11 AND O/S DATA 69eLBL ©1
281 BL 10 76 RCL ©2
29 *B-L DRT 71 *
- 72 STO B%
39 AVIEW 732 XEQ ©e@
31 PSE 74 GTO ©9
32eLBL 11 7SeLBL ©8
323 RCL @@ 76 FS? 21
34 ~BC STAR= 77 XEQ@ =BRR
35 ARCL X : 78eLBL ©8
36 AVIEMW i 79 FIX 2
37 PSE 8@ RCL ©1
38 RCL 2 g1 “STA="
39 ~B-L RAD 82 ARCL ¥
=" i 83 AVIEW

Page 9§

COMMENTS

PROMPT FOR
EXD AND
EVEN STA'S

COMPUTE CURVE
LENGTHS

Mote: Aot v WPAIC

n-nmﬂ«smmmwm K @38C hOYSFORSS

Mnsmmwm“bmmvnm The Funceon Indes & found at

e vory back Of T8 HandDook Mnm-e-19

of13



0i701C PROGRAM LISTING Page 10 of13
D67 DO97 Daic
STEP/ KEY CODE STEP/ KEY CODE
LINE KEY ENTRY (6787 only) COMMENTS LINE KEY ENTRY (67/97 only) COMMENTS
84 PSE 128 -
85 FIX 4 129 STO 1@
86 RCL 85 130 2 COMPUTE
87 HMS 131 - INTERVAL
88 “DELTA=" 132 STO 11 DEFL.
89 RARCL X 133¢LBL 63
96 RAVIEHW 134 FS?C @2
91 PSE 135 GTO 15
92 RCL 8% 136 RCL ©9
93 HMS 137 ST+ ©1
94 ~RT. DEF 138 FS? 03
L== 139 GTO 14
95 ARCL X 148 RCL ©1
96 RAVIEHW PRINT DATA 141 RCL ©9
97 PSE 142 +
98 RCL @7 143 RCL ©4
99 HMS 144 R<VY?
1886 ~LT. DEF 145 SF ©2 INCREMENT
= 146+LBL 14 CURVE DATA
181 ARCL X 147 RCL 10
102 AVIEMW 148 ST+ @5
183 PSE 149 RCL 11
194 RCL ©g 156 ST+ ©6
105 FS? 61 151 RCL ©7
186 GTO ©2 152 RCL 11
187 ~0-S CH= 153 -
- 154 STO ©7
188 ARCL ¥ 155 RCL @6
189 AVIEW 156 SIN
118 PSE 157 2 CONPUTE
111 RTHN 158 = INTERVAL
112eLBL ©2 159 FS? ©81 CHCRDS
113 “B-L CH= 160 GTO 84
- 161 RCL 83
114 ARCL ¥ 162 »
115 AVIEW 163 STO ©8
116 PSE 164 XEQ 6@
117 RTHN 165 FS? 03
118eLBL ©9 166 GTO 16
119 = INTERVA 167 GTO ©3
120 PROMPT ' 169 RCL 82
121 STO ©9 170 =
122eLBL 13 171 STO es
123 180 §§¥§§$§L 172 XE@ ©@
124 = DELTA 173 FS? ©3
125 P1 174 GTO 16
126 - 175 GTO ©3
127 RCL ©2 176eLBL B

Sote: Moter 10 “HP4IC OWNER'S HANDBOOK AND PROGRAMMING GUIDE  for s0echc miormaton On keyirokes The Funceon Inde: & 1OUND 8! 1he vary Dtk of e NI

§7 o 97 “OWNER 'S HANDBOOK AND PROGRAMMING GUIDE o emac aeyswrokas

Retet © AgDe

2
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PROGRAM LISTING

Page 11 of13

De7r QOaC
XEY CODE

KEY ENTRY  (67/87 only) COMMENTS 'LTIEN:I KEY ENTRY ('257970235) COMMENTS
177 ~STA PT= 224 -NEXT CU
2 RVE 2~

178 PROMPT 225 PROMPT

179 STO ©1 226eLBL "TIT
180 RCL ©0 LE"

181 - 227 ADV

182 XEO ©5 228 SF 12 PRINT TITLE
183 FS? ©61 229 FS? S5

184 GTO ©6 COMPUTE 230 "CURVE L
185 RCL ©3 STA. PT AYOUT"

186 * DATA 231 ASTO X

187 STO ©8 ; 232 PRRA

188 XEQ ©@ 233 CF 12

189 GTO B : 234 ADV

190¢LBL 86 . 235 RTHN

191 RCL ©2 ; 236eLBL "BARR
192 = t -

193 STO ©8 237 .823

194 XEO ©8© 238 31

195 GTO B 239eLBL 87
196¢LEBL B85 24@ ACCHR PRINT BAR
197 18@ 241 I1SG Y

198 =* g 242 GTQ 67

199 PI COMPUTE ; 243 PRBUF
206 - STA. PT. 244 RTH
201 RCL 82 DELTA AND 245 END
202 7 DEFL. | ,
203 STO @S - -
2084 2 . 80

285 - - -
206 STO @6 com T
207 360 proc et T -
288 X<>V T T T
209 - z T
218 STO ©7 ! . -
211 RCL @6 5 T T
212 SIN COMPUTE -l
213 2 sTA. PT. G T T
214 = CHORD T o0 R 1
215 RTN T N I
216eLBL 15 b _ i
217 RCL ©4 L1 1
218 RCL @1 Sy |
219 - f_ i S
220 STO @9 RS PR
221 SF ©3. " R N —
222 GTO 13 D
223eLBL 16 ___. A S M
50 ! k ! 00’

»: ME”J1CMNSWMWW"VMWU
n-ovmsmwmwmm 0 GLACY AEYSITORSS

ApysWORES mme--Munmmuum Rater © Appercs: E
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REGISTERS, STATUS

Page 120f 13

, FLAGS, ASSIGNMENTS

DATA REGISTERS

STATUS
00 B.C. STA 8ZE 012 TOLBEG 92 use)? MODE
1 EN A/STA ENG FIX sCl ON OFF
|82 %‘} Pj% Gg DEG RAD GRAD
03 D0/S RADIUS
04 END CURVE STA.
05 DELTA NIT FLAGS
06 RT. DEFL. * §/C SET INDICATES CLEAR INDICATES
07 m & DEFL 01 C B/L RAD USED 0/S RAD USEZ
08 r B/1L CHORD 02 C END STA NEXT INCREMENT STA
09 B/L INTEAVAT 0% C STOP INCREMENT CONT. INCREMEN]
10 INCREMENT DELTA
11 INCREMENT DEFL. 12 C DOUBLE WIDE SINGLE WITE
21 S PRINTER NO PRINTER
22 C DIGIT ENTERED O0/S RAD ENTEREY}
55
ASSIGNMENTS
FUNCTION KEY FUNCTION KEY

2
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CIRCULAR CURVE LAYOUT FOR USERS' LIBRARY PAGE 1
BASELINE OR OFFSET LINE PROGRAM NUMBER: 01701C OF 3

PROGRAM REGISTERS NEEDED: 81
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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
BASELINE OR OFFSET LINE
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v6c PROGRAM DESCRIPTIONT w17

'ogram Title ~ SPIRALS

, b Maassuaee 44
sontributor's Name  Bruce E. Thompson , Bohonre, MOGKS ¢ é{jsﬂﬂ
Mdress .. 185 Gregory Ln. S.E.
My - _Salem _ .. State/Country Oregon 2ip Code 97302

Program Description, Equations, Variables This program calculates field data for
Spirals and Offset Spirals.

Inputs: ﬁ Outputs:
"7 3. Q = Offset distance in ¢ 1. Current station
feet pS 2. X = Tangent offset
2. a = Degree of curve bt 3. Y = Tangent distance
Length of spiral I L, peflection angle
3, PS/PT station 1 5. Chord distance
L. Transit station b
5, Sight station p S
6. Start station (to begin I
chaining from) b4
7. Desired station %

Equations:
1. a = 100 D/L where: D = Degree of central curve
L = Length of spiral in feet
2. S = Spiral angle = alz/z

Length (in stations) from
PS/PT to current station

wheres

(continued on page 2)

Necessary Accessories ON€ MEmMOTy module, (printer useful)
Opersting Limits and Warnings Calculations with this program are accurate for

__any practical application.

Reterence(s) Standard Highway Spiral, Oregon State Highway Division,
__Technical Bulletin No. 20 - Revised 1973. ___.

Mywnmmmmmmwwumowwnmwuwmnmmm;muwalnnsommsxmmmmwmm
muummmuINWrmmwnyw , Or GESCTOLON CONCTING the Drogram malenal

NEITHER MP 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 NE(THER 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



017906C

PROGRAM DESCRIPTION I

(CONTINUATION PAGE)

Page 2 of 17

B 20 4

~ Equations:

3ox=18-8 .8 _ e e
Rl 3~ Lz 7 1320 T 75600 = 6894720
= 1(1 - =+ - + )
_ 10 ° 216 " 9360 " €B5H0
i ... .. ... .vheres © = S angle in radians
e Y -

Outside Offset

e [ - Y

41, Base Spiral

5. (7% = (3] ¥ ReEinhE
gister [ = $-90
€. X*'= X+Q+a
where: a is opposite sign of Q
7« Y'= Y+b
8. (X')R_P . (i) Deflection or angle from backsight

10,
11,
12,

13.
1“.

(C) Chord distance

INTERMEDIATE SETUP
Backsight toward P.S.

Y2 4#

P.S. Y1 Y3
B.S. X

X3 = X2-X1

Y3 = Y2-Y1 )

i1 = TAN"L(x1/¥1) _ | STA
i2 = TAN 1 (X3/Y3) 3

i3 = i2-i1 = Deflection from backsight

C = V 3324y

(continued on page 3)

K}



- )
17906C PROGRAM DESCRIPTION I Page 3 of |7
(CONTINUATION PAGE)
Equations;
T INTERMEDIATE SETUPS
'::j"f:" - "mBapksight away from P.S.
o < " _ Y2 -__:j
1 me— Y3
o POSQ Y K
L D i1 A
N B C i2 X1
_ . - .3 _
15, X3 = X2-X1 ; —*xz
- Transit- !
16. Y3 = Y2-Y1 ) X3
17. i1 = TAN"1(Y3/X3)
Backsight

18. i2 = TAN"!(Y1/x1)
19. i3 = i2-i1 = Deflection from backsight

20, C = vV 4124y12

Sighting on Tangent

!
Y2 —>

PQS [}
X1 T

-
*Transit T 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. i4 = i3-S = Deflection from tangent toward P.S.C.

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

3



i706¢ PROGRAM DESCRIPTION II

Sample Problem (Sketch if Desired)
Transit set on P.S. of 20' outside offset. Sighting tangent.
Start chaining from P.S. and continue chaining from successive stations.

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

140 spiral

" Q = +20' 5
bl a = 10.0 (%)
D
SOLUTION:
input Function Display Comments
(XEQ)"SP" Q=7 Input offset distance
20 (R/S) a=7? Input "a" value
10.0 (R/S) PS,PT STA=7? 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 (ﬁ/S)
(R/S) L4+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) L4+50.00
e X=0.04
- leﬁéb}) 0555 Deflecti
D.MS5=0. eflection
N (R/S)® C=24.41 Chord
50 . (1) 5+0.00 Auto increment by 50°
X=1.22
Y=75.26
3 ® /D.Ms=0.5534
(R/S) C=50.8
(R/s)® 5+50,00
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 I1I

70 6 C Program Continuation Form Fage Sor 17
INPUT FUNTION DISPLAY COMMENTS
#(R/S) C=51.72 #when 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
2#1&3.00 8
D.MS*3.1817
(r/s)® C=16.41
SAMPLE PRINTOUT
Printer set to NORM mode.
Sg.6e XEE 1
XEE *SP° S4¢. 26
=2 X=1.22
26.88  RUN ¥=75.26
=" <.#5=6.5534
16.64 kUN £=5¢, §¢
PS,PT STR=?
4.2565  RUN 5456, 86
TRHET STR=" %=5.76
RUN ¥=126.77
4425.69 &D.H5=2, 3609
SITE STR=? £=54.72
RUN
4425, €5 XE9 D
STR=T STR=7 545¢.88-5Th="
RUN 5.6559  RUN
445569 5465, 69
4+25.69-5TR=? ¥=£.20
4,54 RUN y=143.00
445¢,80 &0.PS=3. 1817
X=6. 94 C=16.41
y=24.41
£D.15=9.8555
£=24.41
4450,00-STh="

® This (R/S) not required

when the printer is used.

35



PROGRAM DESCRIPTION II

. Program Ccntinuation Form Page 6 of I
[ ]
01 Y060 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.
consteuction £ S
:
© o
U ) + ) & ) L‘:
L T B
t &8 s ¢
500*' spiral T
Q= -100' 4
a=s 0.6
INPUT FUNCTION DISPLAY COMMENTS
(XEQ) "sSp" Q=7 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
2f472.42
D.MS=0.1257
(rR/s)® C=13.78
()" ?7+0.00-STA=? Chaining from STA 7+00
50 (CHS) (1) 6+50.00 Auto decrement by 50°'
X=13.91
2=425.13
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
K



706C

INPUT FUNCTION

)t

(r/s)®
@)*

(rR/s)®
¥

(R/S)®
(a)*
5 (R/S)

7.1453 (R/S)

(R/S)

(J)
50 (CHS) (1)

(r/s)?
)

(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.NS=2.4603
C=96.48

TRNST STA=?

5+0.00
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=2.24
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

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

# Press this key during BEEP when chord is displayed,

Page 7 of 17

clear

gset

clear

Transit

Transit

set

when printer is used.

31



PROGRAM DESCRIPTION II

. Program Continuation Form Page 8 of /7
01 7060 Example No.2
INPUT FUNCTION DISPLAY COMMENTS
(J)# 3+50.00 Flag O4 should be set
X=0.43
Joase3+2059
(r/S)® C=49.16
(J)# 3+0.00 Flag O4 should be clear
X=0.11 '
«MS=3,.361
(r/s)® C=98.58
(J)# 2+50.00 Flag O4 should be set
X=0.01
.
D.MS=3.4832
(R/S)® C=49.68
(D)# 340.00-STA=? Input PS station
2.1453 (R/S) 2+14.53
) /D.MS=3.5525
(R/S)~ C=85.09

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



706C

YEQ °SP°
£=?
-188.60  RUN
a=?
.68  RUN
PS.PT STR=?
2.1453  RUN
TRNST STR=?
7.1453  RUN
7414.53
226.93
Y=486.69
SITE STA=?
RUN
7414.53
STRRT $TR=?
RUH
7+14.53
7414,53-3TR="
7.08 KN
740,08
¥=19.19
Y=472.42
D.M$=6.1257
£=13.7¢

$EQ J

7+46.08-5TR=?

-58.8c XEQ 1
645600
%=13.91
¥=425.13
£1.%5=0.5535
(=47.59

XEQ J
6+8. 60
¥=9.69
¥=377.46
£D.m5=1,3524
£=95.43

Xee J
5+5¢.¢C
X=6. 41
¥=329.46
.M5=2,1212
C=46.11

#EQ J
5¢0, 68
¥=3.97
y=2¢1.15
&D.%6=2,7663
£=96.48

PROGRAM DESCRIPTION II
Program Continuation Form

Example No.2
Sample Printout

TRHST STR=?
5.6

5+9. b
%=3.97
¥=281.15
SITE STR=?

7.1453
7414.53
(=28, 93
Y=48¢.69
START STR=?

$+0.80
5+9. ko-STH=?

5+8.88-STR=?
-50.08

4456, 60

¥=2.24

¥=232.5%

(D.h5=2.4128

C=48.64

440,66
%=1.1¢
Y=183.86
(1.M3=5. 6243
(=97.53

3458, B
X=0.43
Y=134.5!¢

LD h5=3, 20885
{=49.16

340,08
%=0.11
y=g5.89
£0.16=7.3616
£=98.98

2456.80
¥=0.6!
¥=35.48

4D, M3=3,4832
£=49.65

3+8,00-5TA=7
2.1453

2414.52

4D, M5=3.552%

£=85.83

Pare G of 17

&t9 R

RUN

RUN

RUN

aEe
Xee 1

Xee J

XEQ J

XEQ J

Xee D
RUN

39



01706C

USER INSTRUCTIONS Page 10 ot [}
SIZE:
(HP-41C) 022
STEP INSTRUCTIONS INPUT FUNCTION DISPLAY
Enter Spiral Program-
2 | Begin Spiral Program. A (XEQ) “SP" =7
3 | Input Q (offset distance in feet, ¥Q (R/S) a=7?
+ for outside, - for inside).
_ If Q=0 then press (R/S). o i
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 FRON_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



6C USER INSTRUC
[0 TRUCTIONS T

Program Continuation Form

—

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)a éE°MS-
(R/S) (STA)-STA=?
14 | Repeat STEP 13 for next station.
or
14 | TO MOVE AH§AD to new chaining (J) (STA)-STA=?
press (J).
15 | Input new chaining station. STA (R/S) (STA)
X:
Y:
(R/S)g ég.ms-
(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 éE‘MS=
18 | For each succgeding station (R/S)@ (STA)
press (R/S)~ after chord is coee
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) ? /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. _ﬂ

41



USER INSTRUCTIONS
O “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.




v 097

[~ 3

(06C

ei1eLBL
2 DEG
83 SF 27
@4 SF 29
es CF ee
6 CLX

e7 ~Q=?"~

PROGRAM LISTING

@ 41C

KEY CODE

KEY ENTRY  (§7/97 only)
nSP (1)

o8 PROMPT

89 X=07
1@ SF 060
11 1

12 %

13 STO 13

14 ~a=?"

15 PROMPT
16 STO 14
17 =~STRA=7?"

18 RSTO

17

19 -~psS,PT *©

28 ARCL

17

21 PROMPT
22 STO ©6
sSTO ©4

23
24+LBL R

27 SF 65

e
26 STO 10

28 ~“TRNST ~

29 2
20 XEQ ©

1

31 RCL 16
STO ©4

32
33eLBL B
34 3F 85
35 ~SITE
36 7

37 XEG @
38 RCL 1

1
e

39 FS? 22

40 XEQ 1

2

41 FS? 22

42 XLOY

3 STO 61

4
44eLBL C
45 SF ©5

46 =START *~

47 S

48 XEG ©1

49%eLBL D

Roter 10 “HP41C OWNER'S HANDBOOK AND PROGRAMMING GUIOE™ :
"'"WSMMWW-.,_;'”WGW The Funcaon INdex & UG 51 e very beck of e

COMMENTS

Input Offset

Input nan
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

So

KEY ENTRY

CODE

SF ©85

S1eLBL ©2

S2
S3
S4

RCL 16
XEQ 20
-’__u

5S5eLBL 03
g

XEQ ©1
XEQ@ 12
X<OY
X=e?
GTO 14
RCL ©1

RES

65¢LBL 14

sSTO 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

*
sSTO 19

g2eLBL E

SF 21
CF 22
FIX 4
RCL 18
HMS

RND

HR

HMS
~£&D.MS="
ARCL X
AVIEMW
FIX 2
ucgu
ARCL 19
AVIEW
ADV

KEY
(67797 only)

Page 13ct 17

COMMENTS

Review Deflect.
and Chord

mm.wg.43



0iv06¢(C PROGRAM LISTING Page 140t IT

De&r D97 @4iC

STEP/ KEY CODE STEP/ KEY CODE
LINE KEY ENTRY  (8§7/37 only) COMMENTS LINE KEYENTRY (6797 only) COMMENTS
T 99 FS? S5 148 FS7? ©3
1ee BEEP 149 SF 22
1e1 FS? S5 _ 158 FS? 83
| 182 PSE 151 RDN
! 183 FC? 03 f 152 RRCL 17
: 184 GT0 D 153 FC? 83
185 GT0 14 r 154 PROMPT Input station
166¢LBL 1 Auto-station 155 FC? 22
1867 = INT=?2" routine 156 RCL ©4
188 FC?C 22 ' 157 FC? ©4
1069 PROMPT _ 158 STO 16
. 1186 SF ©3 ' 159 STO 21
! 111 1 166 XEQ 26
: 112 % 161 AVIEMW View station
113 STO =26 162 RCL ©0
114 GTO 14 o 163 -
115eLBL J Change chaining 164 X=07
116 FC?C ©4 mode . 165 STO Y
117 SF @4 (to§gles flag 166 X=87?
118 FC? ©3 Ok ' 167 GTO 11
119 GTO B2 168 ABS
120¢LBL 14 169 STO 15 calculate "S*"
121 RCL 21 . 170 X12 angle
122 RCL 28 é 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 82 176 FS? 22
| 128 RCL @8 ' 177 GTO 14
129 RCL ©63 178 RCL 83
130eLBL 13 179 RCL 82
131 - 18PeLBL 11
132 HBS ‘ 181 STO IND
133 RDHN i 89
134 - 182 1SG ©9
135 ABS 183 DEG
136 Rt 184 X<>Y
137 R-P 185 STO IND
138 RTN . . o9
139+LBL ©1 Main subroutine 1g8¢ RTN
148 FS? ©S 187¢LBL 14
141 CF ©3 188 SF 01 Calculate X
142 FS?C @5 189 XEQ ©4
143 CF 04 : 190¢LBL ©4 Calculate Y
144 STO 69 ! 191 CF @2
145 FC? 55 192 3
146 CF 21 193 1
147 CF 22 194 FC? @1
Site: Aoler 10 WP 41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE ™ Ity o on hey The F nder & 10und 81 The very back of the Hendbook Meter ©© Agpena: €

67 or 97 TOWNER'S MANDBOCOK AND PROGRAMMING GIIDE " ir saact hoysrohes



1706C

D97 B 4C

”

J
E cvomv oo
r195 ©
196 982 E-5
197
198
199
200
201
202

09
203¢LBL
204 RCL
205 D-R
206 RCL
207 INT
208 STO
209 Y1TRX
218 X<>Y
211 FACT
212 RCL
213 FS?
214 CHS
215 =
216 7
217 ST+
09
218
219
2206
221
222
223
: 224
. 225
99
226
227
228
229
2306
231
232
233
29
234
235
236
237
29
238e¢LBL ©O7

-+

sTO 11
XLOY
STO
CcLX
STO

12
IND

86
10

11
p4

12
82

IND

4

ST+ 12
FC?C 82
SF ©2
I1sG 11
GTO 65
RCL 15
ST» IND

86
% )rg
10

FC?
GTO
RCL
-1

13
81
IND

RCL
FS?
ST+

P-R
FS?
XLOY
sT+ IND

e1

COMMENTS

PROGRAM LISTING

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

Page [S ot [T

COMMENTS

If no offset

239 RCL IND
29
240
241
242
243
244
245
246

1 E2

|

FIX 2
-xgu
FCc?C el
uYg"
ARCL X
247 TONE 2
248 AVIEM
249 1

250 ST+ 89
251 RTHN
252eLBL 20
253 CF 29
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269

FIX ©
INT
cLA
ARCL X
LASTX
FRC

1 E2

3

FIX 2
ARCL X
1 E2

7

<+

SF 29
END

- e b e - =

' i
.._._.T_.__ - — {'

S VR i
» t

I *
- e

Digplay statiow
in standard
format
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TRNST SITE % %‘ @EW
=Y=F=y-=yee]

AUTO
MODE
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KEYBOARD

m— e e
[ o o

e e
o e e

SYSTEM

CONFIGURATION -

SPIRALS 1,2/5
carD (¢ )
g TRNST SITE START NEXT REVIEW



D01706C

REGISTERS, STATUS,

page 17 ot §7

FLAGS, ASSIGNMENTS

DATA REGISTERS STATUS
°°;§§ZPT STA ___| - [ sze 022 vor ReG. 90 USER MODE
) S I ENG FiX sCl ON OFF
8§ § JaTransit - - DEG RAD GRAD
0 : -
-i%A o FLAGS
0 . ® . L. NIT
02 _' n-é-Chammg Station ¢ S/C  SETINDICATES CLEAR INDICATES
07 X2 . s 00 . C Offset No Offset
Og'xz_)_DQSIrEd Station 01 € Calculating X CalculatingY
09 IND Storage 02 C na na
10 S angle 0 C Auto Station Not
i1  Loop counter 0 c Chaining from Chaining from
12 Used One Station Successive
F? Q (offset) Stations
i._ia? va%ui. K5 C Cleaﬁ flags Dont
. L in stations 3 &
12 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
e ' — ASSIGNMENTS
o . FUNCTION KEY FUNCTION KEY
. - Input Trans (A) Input STA (1)
i . IR _ Station Interval
- . Input Sight (B) Switch Chain (J)
o 3 ] station  Mode
Input Start (C)
Station
Input Next (D)
. B Station
. Review Defl. (E)
and Chord

47






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

PROGRAM REGISTERS NEEDED: 68

Iy
L
LA

T O
T
T e T
0
i T e
0
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O
e
L
O
A
R
e
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SPIRALS USERS' LIBRARY PAGE 2
PROGRAM NUMBER: 01706C OF 3
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186C pROGRAM DESCRIPTIONT s

poram Title .. . Coptours .. .— ...
intributor's Name Jonathan N Junker . R

Jdress . .. 2517 South Dillon Stmeetl - co i =
Aurora = __ State/Country co . Zip Code 80014

by e

'ogram Description, Equations, Variables This program is designed to £ind contours on a topo
_ map whether the elewation shots be on a grid or shot in by stadia. The equation

used is (high elevation - low elevation)+distance = A

(next contour - low elevation) ¢ sdistance to the next contour

Necessary Accessories Rone . ...

Operating Limits and Warnings none

—— e

wnhwwwﬂ wmnmmmm-nnsmw 7 TOABNCE SOWYy UPON heb Own
SH0n O GESCTEHON CONCEITEN the program materl

ﬁMOW”MWMWES ANY SMSSSMI'LEDWMGMWW‘MTOMWMNWM. INCLUDING. BUT NOT LMITED TO THE

Muwmwwﬁmwnnmmm
wdnmwtwwmwww

MPLIED WARRANTIES OF WMERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE NETTHER NP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL
DAMAGES N CONNECTION WiTH OR ARISING OUT OF THE FURNISHING USE OR PERFORMANCE OF TS 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



1886¢ ppOGRAM DESCRIPTION II

To chﬁgweméontmm»interval
start program over,

Page 2 of §
Sample Problem (Sketch i Desired)
le—s0—>|
_f 29.7 40.4 40.9 4/ 3 4$2.6 “.c
_L 907 A 00 423 44./ q4.
483 499 S50.0 sL? 49.7 47.6
SOLUTION:
input Function Display Comments
S [XEQ) SIZE 007 Minimum size
, [XEQ] CON CON, INT,.=? Contour interval (i.e. 1,2,5,10 £t.)
1 R/S D1S,s? Distance between the two eievati ns
50 R/S LOW ELEV.=? Low elevation
38.7 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.=?
80,7 . R/S HIGH ELEV,.s?
48,3 R/S CON,41.0=2.0 Tone 7
CON,82,0%8,2 ' '
- CON. Y = Y ] ?
. _ SRR Voo
— ] o B o steps cmittoa
S e _———— g?g ‘4§00=4800 - Tone 7 » . . Beep




USER INSTRUCTIONS

OOSSGU Page 3 of §
HP410) 007
STEP INSTRUCTIONS INPUT FUNCTION DISPLAY
1. | Enter the program S [ R
2._| Initate program XEQ CON . ___ ..} CON, INT,s?
Key in the éontom‘_intmal CON INT J{R/S . __ BIS=?
.} Key in the distance between the high 1 -
____j elevation and the low elevation,_  IDIS _ R/S LOW ELEV,=?
_ §{ Key in the low elevation - . ... {LOW ELEV {R/S HIGH ELEV.=?
__ | Xey in the high elevation HIGH ELEV} R/S CON X.X=x,.x(disg)
| | Continue for new calculations S R/S DIS=?
S R i - DIS -JR/S LOW ELEYV.s?
— - LOW ELEV |R/S HIGH ELEV,s?
e - . JHIGH ELEV|R/S { coN x.x=x.x(dig)
3, | For new contour interval press [R/S]

~and go to step 2.

- —— 4

9



08860  HLROGRAM LISTING

Page 4 of s
17 D7 Jac
n KEY CODE STEP/ KEY CODE
LIE  XEYENTRY (S7/97 only) COMMENTS LINE KEYENTRY  (67/%7 only) COMMENTS
PO LRLCON . ! . S1_ARCL 05 .
D ¥ ¢ 35 U S — ; ________ o S
ON, INT,=? ..___ARCL O _ ..
L PROMPT __ - AVIEW — .
__STO 00 Contour interval (|  TONETZ7 . . .
g2 — e
p—— * J—
|__PROMPT ! | PSE _ ...
___BTO 01. Distance ‘ _.RCL OO . .=
| 10 LOW ELEV.=2_ | __60sT+ o5 i . .
| PROMPT  RCL 03— . e
| STO 02 : iLow elevation R & & S, _ . IS next contour<
| HIGH ELEV,.=? __ | . d6TO 02 . . "high elevation?
... PROMPT S ! & _ __LBL 03 . )
| _ST0O 03 . __ __ _:High elevation — _.BEEP -
__RCLO2._ . . . .STOP . .
O i GT0 00 . _
;,...__5@ 0l___. ,_._i 'f——' —__END . .
- - A . -
 20sTOO4 . Slope % S
| _RCL 02 . .. -
.10 __ .
}_ INT _
— 0
% :
. STO 85 Trial contour
B DBLoOl ,
| RCL 05 _. .. -
_RCL 02 .. ,.  ®o
. X=Y? 'is trial contourd= .
 GTO0O 02 . . _ilow elevation? i
~_RCL OO . . ___. i I
| ST+ 05 ___Next contour .
_Broor _ ... _ :
p_LBLO2 Lo
[ RCL 05 C
RCL 03 . N SU - N S
__¥(=Y? '1  ds trialcontowD= . . . .. _
| OETO 03 __ | . __high elevation? . %0 I
L ___RCL 05 ' ] e N
CL_02 5 ‘ e ;
| RCL_O4 A S, B
S—— NSNS
| ___BTO 06 distance to contour ) e
__RCL 01 e e
| K¢sY? | lis total distanced
| . BTO 03__,_ . calculated distance?
80 PON, i .

uwswmcmsmwmmhn‘*mnm The Funcher index @ found at e very back of T Handbook mw'a-n-!nsg

6 & 57 OWNER'S HANDBOOK AND PROGAAMMING GLADE  for ausct iwyssoies




008835C

Page s of g

REGISTERS, STATUS, FLAGS, ASSIGNMENTS

DATA REGISTERS STATUS

00 Contour interva SZE 007__  TOT.REG. 035 .  USER MODE
01 ;Distance ENG ____ FIX1l _S8CI. . ON _ OFF
02 |Low elevation DEG RAD .__ GRAD __ .
03 jHigh slevation
o4 |Slope % -
05 _; Trial Contour NTT FLAGS
06 _ Distance to next ¢ 8IC SET INDICATES CLEAR INDICATES
.__}contour ! — _i S
- — e e ——— e At i b | 1 — = — e — e — U ' —

— - ” i _ _ R - _
S S R )
——— — — —
_..AI —;,_—‘ ) B . T N i
— - e .

JR T - N R T
ASSIGNMENTS
B FUNCTION KEY FUNCTION KEY
I D
; % N _4




CONTOURS USERS' LIBRARY PAGE 1
PROGRAM NUMBER! 00886C OF 1

PROGRAM REGISTERS NEEDED: 20
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Modia Manutactured In 0SA.

0241%C Somwurs, Podect ol QA .

PROGRAM DESCRIPTIONI w10

gramTte  HORIZONTAL CURVE - SPIRALLED OR SIMPLE

mributor's Name . Michael Shrout _ . ____ ... -
goss . .. . .. ___ 200 N. 35th. Ave. #98 __ __ __ ._.. .o s
oo ——__ Greeley State/Country _CO. ______ _Zip Code . 80631

sgram Description, Equations, Varisbles _. This program solves horizontal curves, either

liralled or simple,”‘CurVe based on arc definition, ie:
_radius of 1 degree curve = 6§729,578 feet . _ L
1 degree curve subtends 100 feet of arc for each degree of central angle.

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

imple curve. If Dc, the degree of curvature, is input as O, 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

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

(33 docymentation 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»ascertaig_thqt‘spirqlvlengths

the deflection and degree of curvature. . . L

Mefersnce(s) Colorado Department of Highways_besign_‘ Manual, CDOH Survey Manual

Transition Curves for Highways, by Joseph Barnett

(Federal Works Agency, Public Roads Administration)

grven 1 Program Descrpson ¥ wmnunmnmumsmmsx N 1ASNCE SOIBYy PO Mg OB

hmmumwmmnnmw
o seecTy 9 S Program MEensl

mdnmnmnm‘mwm opr

MROWMMMSMEKNSN

MATERIAL INCLUDING BUT NOT LK TED TO ™€

WPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS PAOGRAM
BE LIABLE FOR INCIDENTAL OR CONSE OUENTIAL

PARTICULAR PURPOSE NETHER HP NOR THE CONTRIBUTOR SHALL

PLED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A

M&SNMW”NGMMUNWM USE OR PERFORMANCE OF THIS PROGRAM MATERNAL

63



024170 Page 2 of 11

PROGRAM DESCRIPTION 1

(continuation page)

Transition Symbols

P.1. Point of intersection of the two main tangents

T.S. Tangent to Spiral, common point of tangent and near transition
S.C. Spiral to Curve, common point of near transition and circular curve
c.S. Curve to Spiral, common point of circular curve and far transition
S.T. Spiral to Tangent, common point of far transition and tangent

a Deflection angle between two main tangents

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

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

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

Tc Tangent distance to the circular curve portion

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

circular curve to the midpoint of the circular curve)



9417V

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 S5.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 DESCRIPTIOH I

(continuation page)

FORMULAE :
{1n order used)

A
Dc Y Given
Ls

5729.578
c

Dcls
s = =50
aAc = - 28s

Tc = Rc tan ﬁf

Rc =

. oc
Lc = 100 —5¢

Ec ch - Rc
coS —2-

—1-% ( 100 - 0.304617419808s2(10)~2 + 0.429591539us%(10)"7
- 0.3019870760s6(10)~12 + 0.1357218s8(10)-17 )

>
n

Y = % ( 0.58177641730s -0.12658516503(10)%
+ 0.1226910576s5(10)~% - 0.65255997(10)-15 )

P=Y-Rc (1 - cos @s)
K=X- Rc sin 6s
Ts = (Rc + P) tan—%— + K
Es:_.RL_+_: -Rc

COST
ST = — ¥

sin Os
LT = X - ——Y

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



PRaL¢V
PROGRAM DESCRIPTION II Page 5 of 11

pmple Probiem (Sketch if Desired)

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

2. Solve the following horizontal curve:
& = 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 C

5 [R/S] L (8P)? Enter degree of curvature in D.MS
300 [R/S] Enter length of spiral. Machine

beeps when done. Read output.

SAMPLE OF OUTPUT
DELTF=38. 8802

L T (SP)=457.84

— E (SP)=43.81

e » DELTAc=15. 8009 S
e Dc=5. 0609 .-
o e Tc=156.86 x
S Lc=380.00
S e Ree1145.92 -
= T T Ec=9.89 R

T T T P=3.27 —

T K=143.91 -
¥=299. 49 ST
¥=13.67 —
SA=7, 3868 o
L <SP)=386.88 ..

L1=20C.18 _— -
ST=18¢. 16 -

67



02417C

PROGRAM DESCRIPTION 11

Page 6 of |

(CONTINUATION PAGE)

Input Function Display Comments
.77 lixeq) "mc" | DpELTA? .
30 [R/S] DEGREE? Enter deflection in D.MS
. S [R/S] ) L (SP)? Enter degree of curvature in D.MS
) Y [R/S] . Enter length of spiral as O.
_ Machine beeps when done. Read
output.
SAMPLE OF OUTPUT
DELTRc=38. 8088
De=5. 08080
T¢=387.05
Le=606.96
Rc=1145.92
Ec=40.42
[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. o

SAMPLE OF OUTPUT o
BELTAc=30. B6AE
Dc=38.1156 .-
Tc=48.19 e
Le=78.54 S
Rc=158. 86

Ec=5.29

“y———— -




)2417C

USER INSTRUCTIONS

Page 7 of 11
SIZE:
(HP-41C) 018
TP INSTRUCTIONS INPUT FUNCTION DISPLAY
L] Load the program
l.] Initialize [XEQ] "HC" DELTA?
.| Enter deflection in D.MS defl [R/S] DEGREE?
@] CURVE DEFINED BY DEGREE OF CURVATURE
Enter degree of curvature in D.MS deg [R/S] L (SP)?
bl CURVE DEFINED BY RADIUS
Enter O 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 1]
Der7 D97 @aC
KEY CODE STEP/ KEY CODE

KEY ENTRY  (67/97 only) COMMENTS LINE KEY ENTRY  (§7/87 only) COMMENTS
01eLBL “"HC*" 49 -
82 SF 21 S0 RCL 88
83 DEG 51 =%
84 “DELTA?" ; 52 STO 65 Find Ec
8S PROMPT Enter defl. a S3 RCL ©3
86 HR S4 HMS Change ac, Dc
87 STO @3 55 STO ©63 from decimal to
88 S729.578 S6 RCL ©6 D.MS
09 “DEGREE~? 57 HMS

58 STO @6
186 PROMPT Enter degree 59 XEQ o7
11 X=07? 66 GTO ©6
12 GCTO @1 6lelLBL 03
12 HE 62 STO 14 Store Ls
14 STO Q& 63 RCL @3
1S - 64 STO BOG
16 STO 68 Find Rc 65 RCL 14
17 “L <K<SP>? 66 RCL B¢
* { 67 *x
18 PROMPT Enter Ls ; 68 .5
19 x=@7? : 69 %
286 GTO B2 ; 78 STO 1S Find Os
21 GTO B3 ! 71 2
22el BL 01 i 72 *
23 5729.57¢ % 73 CHS
24 "RRARDIUS? i 74 RCL 8@
. j 7?5 +
25 PROMPT Enter Rc 76 STO B3 Find Ac
26 STO @z : 77 2
27 7 e -
28 STO B6 Find Dc 79 TAN
29«1 BL 62 86 RCL 68
386 RCL @2 81 =
31 RCL @63 €2 STO 64 Find Tc
32 2 83 RCL 63
33 7 84 RCL 86
34 TAN 85 -
3S = 86 1@a
36 STO 84 Find Tc 87 =
37 1006 88 STO ©67 Find Lc
38 RCL 63 89 RCL 63
39 % 96 2
48 RCL 86 91 -
41 - 92 COs
42 ST70 67 Find Lc 93 1/X
43 RCL ©3 4 1
44 2 S5 -
45 - 96 RCL ©8
46 COS 97 *
47 1% 98 STO ©5 Find Ec
48 1 99 189

o Roter 1 TP 410 OWNER'S HMANDBOOK AND PROGRAMMING GUIDE  for S08CHC eiormaton On keystronss The Funceon indes & 1unG 81 1 very DACk Of e Handbook Rete: 10 Appenais £
67 or 97 "OWNER'S HANDBOOK AND PROGRAMMING GUIDE 1o #xact heystrokes

PROGRAM UISTING

!



102417C PROGRAM LISTING

Page 9 of 11
)@ D9s7 MWMsC
m/ 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 Y1X
182 .3046174 ; 146 .652559
198 E-2 E-15
163 = 147 =
104 - 148 -
185 RCL 15 149 RCL 14
1866 4 150 =
187 Y1X 151 1
188 .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 158 -
114 .3019876 159 =*
76 E-12 168 -
115 =* 161 STO 10 Find P
116 - 162 RCL 12
117 RCL 15 163 RCL @8
118 € 164 RCL 15
119 Y1¥ 165 SIHN
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 .5817764 176 =
173 : 177 RCL 11
130 = { 178 +
131 RCL 15 ! 179 STO ©1 Find Ts
132 3 : 180 RCL ©0
133 Y1¥ ' 181 2
134 .1265851 : 182 -
€S E-4 ; 183 COS
135 = ! 184 1%
136 - } 185 RCL ©8
137 RCL 15 : 186 RCL 10
138 S : 187 +
139 Y*TX § 188 =
1490 .1226910 i 189 RCL ©8
57 E-9 ¢ 190 -
141 = 191 STO @2 Find Es
142 + 192 RCL 15
143 RCL 15 1932 X=07

Pom: Aoter 10 WP 410 OWNER'S HANDBOOK AND PROGRAMMING GUIDE for 5080 MNIOMBNON ON ASYSITokes The Funceor INJes 1§ 1OUNG 3! e very back Of e HaNdbOok Rete 0 Appens: E n
7 o 87 "OWNER S HANDBOOK AND PROGRAMMING GUIDE o sxa seysirores 71



02417C PROGRAM LISTING

Page 10 o -l
Os7r De7 @atC
P/ KEY CODE
'JN!EI KEY ENTRY &7‘%%) COMMENTS ‘LTIE!E KEY ENTRY  (§7797 only) COMMENTS

194 GTO ©4 244 ARCL 11
195 SIN 245 Q;IEN
196 RCL 13 246 ~X=-
197 -~ 247 ARCL 12
198 1% 248 RAVIEW
199 STO 17 "Find ST 249 -y=-
200 RCL 15 gg? 2$$EN13
201 TAN
202 RCL 13 ggg 255 4
203 -
204 1-X 254 ~SA=*~
285 CHS 255 ARCL 15
206 RCL 12 ggg ggisg
2867 «+
208 STO 16 Find LT 258 ~L <SP>=
209 GTO @5 -
218eLBL ©4 253 2$?Eu14
211 © 26
212 STO 17 261 -LT="
213 STO 16 262 RARCL 16
214¢LBL 95 ; 263 n;;eu
215 RCL @@ . 264 -ST="
216 HMS 1 265 ARCL 17
217 ST0 @0 Convert &, Ac, | 266 AVIEW
219 HNMS ggéig;f:gmo.ms ‘ 268eLBL 07 Display simple
2286 STO ©3 i 269 FIX 4 curve output
221 RCL ®©¢ ; 278 ADV
222 HMS ; 271 “DELTRc=
223 STO 86 : -
224 RCL 15 272 ARCL ©3
225 HMS 273 AVIEW
226 STO 15 | 274 -Dc="
227 BEEP | 275 ARCL @6
228 FIX 4 i 276 AVIEW
229 ~“DELTA=" Display output 27?7 FIX 2
230 RRCL ©0 278 ~Tc="
231 RAVIEW 279 RRCL ©4
232 FIX 2 : 280 REIEN
233 °T <sr>- |28l Llet,,
234 ARCL ©1 ; 283 nzlsu
36 TE csPo= 266 AVIEW ©
237 ARCL ©2 g 287 ~Ec="
238 AVIEMW : 288 ARCL ©5
239 XEQ @7 289 RVIEM
248 -pP=- 298 ADY
241 RRCL 1@ 291 RTN
242 AVIEM 292¢LBL 8¢
243 ~K=-~ 293 END

Sotw: Roter 10 WP-41C OWNER § HANDBOOK AND PROGRAMMING GUIDE it spechc nirmaton On heystrakes. The Funcean indes % found at e very bac of he Handbook Reter 10 Agpencs € o
S7 o 57 "OWNER'S HANDBOOK AND PROGRAMMING GLUIDE 107 8280 heySvORSS
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02417C

Page 11 of 11

IEGISTERS, STATUS, FLAGS, ASSIGNMENTS

DATA REGISTERS

STATUS

545 bytes

ROG= &
Re1= Ts .
Re2= Es e
RB3= &c A

sze 018
o less
loes X

TOT. REG. 96
Fix auto sci
RAD GRAD

ON ..

USER MODE
.. OFF ...

Ro4= TcC
R8S= Ec

FLAGS
SET INDICATES

INTT

# SIC

CLEAR INDICATES

rRB86= DcC e
RO7= Lc .
R88= Fc

RO9=
R10O=
Rii=
R12
R13
Ri4=
R1S=
R16=
R17v=

Ll |
|

L L Wl e

B s BLLUN L

217

00
04

"$ Print enable . .

¢ T

¢~ ~See note on p.l.

B . ma—— - — ——————————— ——— -

Bl s e e — - — - —_—— ———— — P
i e i e — — - —_— ——— ~ —_———
o o 4mn © W—— - et _— e m——— e o e ——— —_— et A mn  map = i ia i e o

ASSIGNMENTS

e - "__'““"'""““'_>_ FUNCTION KEY FUNCTION KEY
- —— . —— - — et s e e o e e i e ._j e e m—————— _ - —

NOTE: REG, 9 IS NOT USEL S
RRRANGEMENT IS TO MRKE
THIS PROGRA® COMPRTRBLE
HITH OTHEP PROGRAM:.
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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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02796C

PROGRAM DESCRIPTIONT  rue 1w

ogram Title D Y adio Reduction end Efevation Adjusiment.
stributor's Name___Michoel Quoinlan

sress_4_Thorne Place

yNews Monmouth sutacountry N ews Tersey 2 code 01148

rogram Description, Equations, Varisbles Pe oqram calculates V, the yertical
distance from center of insttument do rod reading , HD,k the
horizondal distance from center of nstrument 4o rod, DE, the
dillerence in elevation between transit station and rod

station, and the elevaton of +he red station. (See next

3oae for clfa%rcxm.)
Ad'gus'\‘ecb De’s ond elexations can be caleoloted, afder

the re.clovl»(on proaroam has been ftun, tegoiring the e-nd
eleyation as npot (enly if draverse iy epen, Othefwise, NO

numerical tnypot i re%u{red\'
Ad ustmend proaram ean be used for any +raverse for

which HD'S ard DE' ore known.
( continoved on next Page )

Necessary Accessories One_memoty modoule . Adc\i'\'l.ono.( MOA\J‘GS re&gy'f(tl as

number of troyerse points increases gv,%»n
Dperating Limits and Warnings VOQJ\‘CLIT\ does not tet

for  onfacceptable error. Vote. entered mcorred'leu; cannot

Le corrected.

netoconces)_M1oEE 144, Francis 0. and Bovchord  Hatry . Soryeying,
seyenth edition, Warper + Row , Poblishers, Inc.,

New York | 1a¢2

hmmmmmwmmnmmenMwmﬂ wmuuummmuuusmnsx 1 FOABNCE DOl LUPON Mes Own
munmmanmmwmywnmawmnmmml

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

PLUED WARRANTIES OF MERCHANTABILITY ANO EITNESS FOR A PARTICULAR PURPOSE NETHER HP NOR THE CONTRIBUTOR SMALL
AMAGES v CONNECTION WIT OR ARISING OUT OF THE FURNISHING. USE OR PERFORMANCE OF TWIS PROGRAM MATERIAL
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U2¢cost L

vertical angle

Page &

-T—- ________________________
H1
.

ed 11

HI ~ h'\ey\*\' of instruoment abeve 3rom\c§
HD = horizentsl cdistance
\= vertical eistance

K = \lef'h.co.\ ou’\cs\e
R = rod recu&fns
K= c_,-‘ro.d'\cg 11\-{-&(‘\1&\ factor

€~ sradia constant
S = Stadia. 1nteryal

HD= Ko cos e 4 C
N= KScovax sinx
De= HI +V -R

ELEV,= ELEV,, + DE,, o4

ARdjosted DE,= WDy, g/
n —L_ALHD (-error) + DE,

I€ closed +raverne
ecfor = g dbe
15 oy en

ertof= $DE — &nNd ELEV + BEG ELEY

8
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PROGRAM DESCRIPTION II

lsmple Problem (Sketch it Desired)

l. Given, k=100 c= 1.\ and date. in the +able below, what
ate the unedjusted and adjusted elevations of +e

Doints T oudpot display: Fix 2
COLRSE «}adia jntervel vertical anale
[ = 2 17°0%
> =3 2.53 -°47'
3 —=d q.37 «° 30
eLev (= 103.50 ELEN Y= |72.060
HI=K
M.UTION:
Display input Function Comments
Lxe &] 'STADIA
NO. PTS =7 Y g/s
beT S12€ 2l [xeQ) S17€ ©21| 14 ©12€ 2 21, these two steps
P R)s moy be skipped.
% v,a? J 40
ol 100 RlS
be? LA RIS
o N N RIS
)3 ud? N R[S
8% ve? N Ris
%% eLeN? Y RS sets flag o4
Jee ELEN-T 103.S R’Js
INTs? 3.1 RiS INPLUT STADIA INTERVAL
(ERT. & =7 q.03% RS
AT ? RIS
todps? R[S
ELEV 2= |4§.e9 __?.)S o
INT=? 2.83 RIS ,
VERT, %= 7 a.417 fews) RIS
R LI ,
pov: 7 RIS
ELEV 3+ 136.4& RIS
INT=? 4.3 Kss
ERT. £ =7 9.3 RS .
Hzs=? ] ‘
povs? {-ls
ELEV Y= 170.60 jCea] 'AvT
AaTA INT? Y R[S
EWp = \,05S.42 RS
£0E = 1. \O R‘b
BPEN? Y RIS
IND ELEV=? 12 RS
ERROR= =1.40 kss
P Aty De? N el
DTV T 14

Page 3 of |\

83



-

I

- T Ceomtmued)

VISPLAY INPLT FONCTION COMMENTS
ELEY 3=* 1%1.24 RS
ELEV {= |72.060

COUVISE _ﬁg ._Ei

{-»2 350.0 21.3

X=»5 a12.3 -19.7

B3 1017.4 =~i18.9

Y = | 180.0 1.9
€RWD=913.7 ¢DEs -0.5

2., Given +he {ol\omins dota Ler o level ron:

ELEV I= \S1. &

What are +he adjusted De's and Elevahiens of He pofn‘)s?

In & elosed Jevel ron, €DE = esfor
DisPLAY INPOT FUNCTION COMMENTS

[xeq] size o3t | minimum size reguirement
[xea] 'Avy

Fix 1,a? | RS same as date

PATA N7 N %ls

EHDs? q14.1 Ris

ERROR:? 0.5 [cwus] RS

BEG ELEN=T 187.&2 RIS

bsPADY DE? Y R[S Sets {lag o2

ADTLLT RJs

HD j-227 380 rls

DE 1-2=? 21.3 R)S

ADI DE= 27.S tls

ELEV 2a 184.7 Rls

Hp 2-~3+7 . {272.3 S

DER-3:=7 19.7 Cems] RIS

AV DE= -1%.&6 418

ELEVY 3+ 165.! L AR

HD B~y ni.d (453

bE 3-4-1 15.9 Lens)  &fs

ADT DE> -1S.7 RJS

ELEV 4= 149.3 Rls

HD Y-S 7 180 R[5 tnpot HD 4-}

DE 4-5=7 2.9 gl 1npot DE Y-}

ADT de- 1.9 R]S

ELEV S = 157.2 ELEY § = €LeV |

84



02736V
USER INSTRUCTIONS Page 5 of ||

SIZE
(HP41C) Z2n+13

EP INSTRUCTIONS INPUT FUNCTION DISPLAY

| | Enter program. \{ HD' and DE®

are known go to step 18, if net

1q0 to step R.

|Ixe@] 'sTADIA | No. PTS =

R | Beqin progrom. ]

} [ Inpot nomber of 4raverse points n |IR[S] SET SIZE bbb

| Set e¢1ze oand continve - |xea) sizE vy

[ris]

5| \nput number of decimal places
resolds  <hoold be displayed o. o |[R]s] k=7

6 | \npot stadia nferval Lactor 'Y i) C="?

T | \npot stradia constant c i) psP V!

laa| Choose +o A\sp\m\{ N oc not 4o | Yee N |LR]S) DSP HD7
display V.

Ib] Choose +o display HD of not |Yer N fRis) PSP DE?
Yo e\\%p\o.\* HD.

le | Choose +0 display DE or not Yorn |LRIS) Dop ELENT
Yo display DE.

id | Choovse *o disp\m\l elevation ar|y ec n |(RIS) BEG ELEV=T
not 4o display clevation., o

9 | \Apot beginning elevation  JELEV | Lrisy INT=7

10 [ Inpot stadia interval I - Tris) NERT. 4 =7

h | inpot vertical angle o < |[RIS] Ve

12 | Display HD S Celdd HD =

13 | Coantinve trig] H1 ="

M | Inpot hieght of insirument (1§ | WI (i) rRov=7?

H1,.=HIn, or o0& reqd{ng‘
no_i1npot is necessary.)
I
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027960 Po.seeeg—l\
USER  INSTRUCTIONS
(continved)
STEP INSTRUCTIONS INPLT FUNCTION D1sPLAY
1S | lapet cod reading (i€ eeuz,no| ®  [IN DE=
inpot 15 necessaf\l\
\6_| Display elevation (ke (ris) ELEV kD=
17| Go 4o step 10 for succesive coufses [r1] INT =2
|| Go 4o step 19 4o adjust DeBandesy | L I
19 [ Beqin adustment program - |[xeq] ‘A’ DATA IN?
9a| (K redoction program has been Y ris) S HD=
__|eon) Go fo step a0 - -
19% | (14 ceduction program Nas not N [rls] Fix 1,27
been rur\\ Go 40 otep 28
20 | Centinve [rls) £DE=
&l | Continve (is) OYEN?
L2al (1§ troverse closed) Go +o <tep N Lrls) ERROR=
225 (1§ +conerse open) N |Tris] END ELEV*?
23 | Input elevadion of ending point | ELEV n (rig) ERROR =
24| Continve () DSP ADS DE?
as | Choeose to display of net o | Yor N |[RIS) ADTUST
_ d{s?\ax\ adjosted diSferences
| (n eleyeFions - '
26 | Display adjosted DE" [RIs) ADS DE =
&1 Dis?\u\l quwy\»ed elevations . Godo (RIS} ELEV (u) =
step 6 +0 continve.
28 | Inpot nomber of decimak places| o  |LRIS) THD=?
| results Sheold be A\s?lo.s.’e& 4o.
29 | lnpot total horizental distance | ZHD IRIS) ERROR=7
30 ln?d‘]' error of closute BEG ELEV*7?
31 | Input beainnmina elevation eLevi |[Ris) DSP AdT DE?
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pPage T ef 1|
USER INSTRVUCTIONS
Ceontinued)

INSTRUCLTIONS INPUT FUNCION DISPLAY
_C-‘\Qose %o Jis'y\o«‘ of not ,dis?lu‘ Yor N LK\S‘I ADILST
oAios-\e& d\i{erence in Q‘QVOJ'.MT\

Continve o o LKris) HD K- (k) <7
Inpot \\or\um*cx\ d\s-\-o.nce From R

point ¥ 4o point (ke . _ WD . [[®]<] DE Kk-(kel) =Y
input d.'-gerenc.-c in _eleyation )

£rom 'pom‘\’ L 4o point (xa) . - Ve (RIs) ADT DE=
Disploy.. € leyaton of point (k) [els) ELEV (1)) =

Yo continue 3040 otep 33.
Note: Entries 1n +he dlsplcu{ _
colomn Moy very, deye‘r\d{nj
on the jnpot in steps Ba- 84,
and steps 25 and 32.

¥ Size (‘e%u.'rcmerﬁ Lor 'ADT' .
(when deato net inY s oIl
\n the 'STADIA' program, e
sie tegurement s compoted.
IE +he reqster allocation is
lf\SO‘C’CI‘CI'QfTr Hhe Sl:lc re‘u:'rcmmf
is Jls?lau(eco
(# reqisters regured = An+ 12)
Nn= # of points
For point K 4o point (ki)
WD reqister address = Lk+1l
DE reaicter dddress= K+ 12




027260

PROGRAM LISTING

Page ¢ of Il
De7 097 RaC
STEP/ KEY CODE STEP/ KEY CODE
UNE  KEY ENTRY (67787 only) COMMENTS UNE  KEY ENTRY  (67/87 only) COMMENTS

01 {LBLYSTADIA . 51| PROMPT \npot stadia
XEQ 1S initalize ST0 o2 intecyal
Oe6 CFaa ‘oot 4ica
SERAS TYERTLs? ::\P?e :‘l;r-o ‘no
TNO. PTS = PROMPT a Sm 're%u':rc'd.
PROMPT FCiC a2 1y
2 )

4 HR
12 870 03 .

10 i+ 60! | Sin (A y-Teq.
SET ﬂi P-R Loy In x-fﬁs.
Fix © *

CF asg ) RCL 04
STO IND X Test size &

1 gL ©0
+ x

ARCL X . Tys=
Fclc as If site not large AZCL X
AYIEW enouak,cwew. £8? O

210 70 AVIEW
STO 04 RLL O3
9T ©% c0s
$TO 66 X142
sTe 07 RelL 02
sTo o9 e J
XEQ 12 [Ty
7‘37 y &

s inpot stedia
PROMPT . ReL O
<o S5 interval factor. >

30 (Tes? (Ap ot stadia 80, 9T+ oy
PRomprT constant get o9 Calevlate
1?::: OV‘ i reg'\sur add ress
1 n for WD and store.
XEQ e +
Dos?P HD X<?Y
2 STO IND Y
XEQR 1 & ey
PSSt vE RDN

403 90 TP =
X&EG & ARCL X
PSP EL2Y £ 02
Y AYIEW
YE&A \b xe>Y
XEQ 17 XF
STO 1 THI=? 1€ Anew HT, save
T'L ©2 ::?3‘; i not,vse eid
ST+ A sT0 ©1 LEs

S0{T\ NTse? 100, €C7¢ 22

Sote: Aster 1© HP4I1C OWNER'S HANDBOOK AND PROGRAMMING GUIDE v specrhc siormation on keystrokes The Funchon indes & 1OUNG 8t the very back of the Handbook Reter 10 ADDenc: € »n

7 or 87 "OWNER'S MANDBOOK AND PROGRAMMING GUIDE 1o exaci keyswores



02796C

PROGRAM LISTING

Page ‘1 of
De7 D97 B4C
STEP/ KEY CODE . STEP/ KEY CODE
UNE  KEY ENTRY  (67/87 only) COMMENTS UINE  KEY ENTRY  (67/87 only) COMMENTS
101 | REL O] BRI 13l
s gHD
ROD: | ¥ RewT, ARCL o4
T .
Fore 7 no input needed ibe e
R, 07 ARLL OF
— AYIEW
aT« 0S LBl.OS
v
110 reL o9 C&\CU\&*Q 160 .‘ORN
* reqister address £s! 600
12 Lor DE and store. 1EQ e
+ Ecloo
X<«»Y YEG 17T
TO N £c? ©
?a‘n 11\ P e10 oi K traverse _01"\
Tpes EC200 onrd dotoe tn,
ARCL X Y0 06 prempt for
Eslol TEND ELENxT ending elevation;
120  AVIEW 170 RCL Ob
TELEN PROMPT
ReL 09 XerY
3 -
+ RCL ©S
Fix © X >y
cF 2% -
ARLL X &TO o5
Tr= LBL O
Sf a9 i gc?700 N
130 [FI1%_IND 1D 180 oT0_oY \¢ ‘_1“’*“ Aot in,
AreL W TERLOR = skip display of
FS7 04 ARclL 09 ertol.
AVIEW AVIEW
&70 ©2 LBL ©OY
LBLTADT Adjost ment -\
:8 a\S pro%mﬂ\ STe
o’bTA IN \,\;*ig\%cq.'\'ion :rc X
Y68 16 Tos? ADY PE
\40 i ECLT 0O 150{ 2
YE&R (2 Yyl \e
Fs? 00 TADIOST Adj.us'lvmm‘_”
T . )
:_H_% .‘.|T £ data net G.YLL\N tovhine beqins
pPrOMPY prempt Fof totad 10 e9
sTD oY horreontal diy LB ©7
'ERROR:1 and total difter Fix O
PROMPT ence ;ﬂ L‘gva.‘.’fd’“ ce &9 4
4HTO OF \ tncreus e counter
(50 TO ©F Q00| T+ 09 by ene,

Yom: Mb”J\CMt‘RSMMWWI&' for SpecC formeton On keysokes The Funceon index

€7 o 97 OWNER'S HANDBOOK AND PROGRAMMING GUIDE for exaC! kOYSYORSS

% founG 8! The very back of the Handdook Reter ©© Appencs: € n

I

89



02796C pROGRAM LISTING pase 1001 |

Der D97 B4ar1C

STEP/ KEY CODE STEP/ KEY CODE
UNE  KEY ENTRY  (§7/97 only) COMMENTS LINE KEY ENTRY  (67/97 only) COMMENTS
[ 201 THD 25111 l
tclioo ¥ doto n, vy T+ 01
]
ﬁ?:‘: Stored value, it t;° g}

L .
gce 1D €3 3:&2?"“\:; For Ree 0] Subrovtine bor
Lot 04 ' \ HD and DE

- * ,
ReL oS ALY promp7s
[ Te =
2w\ 260 ArcL 01
ST+ 09 The?
RON PromyT
TDE ern
F3r 00 . LRl IR .
&TOo 09 \£ dodra InpUse TFBJx_LaZ S obroutine +o
xea of stored yalue, 14 PREMPT P"°m~p+ for L1y
X <>Y not promyt for 370 IO notadion .
£ON valoe of DE. EIXINDJO |
GTO 10 SE2% ]
220 [LBL 09 270 RTN
[ L . N . -
ﬁti(%‘ il ji 5%{:5 Initiod izatien
+ | XYY ]
5t 29 CFOL_ | ’
FIX_IND (O XXy !
TADI _DE S LFE O3 !
ARCL_ X CFOY i
| Y=Y i RTN | !
.__;,' ANIEW CBL 1B |
[ 230 1CF 29 280 yTo 08 | ?
FiX © Tr? : |
ST+ 06 AON | |
TELEN PROMPT | !
Fslo00 AoFF | x
GTO 14! ASTO X :
ARCL O] Ty -
&T0 13 ASTO XY r
(=3 YW X=X? )
ReL 0% SE IND OF J
240110 Calcvlade 29 TN 5
-— e e !
2 number of por BE CEV=? ?rm_v,*_ ‘Of
/ et besining
ﬁ;tLl.; END elevation.
", -
SF&9
Ei IND 1
ARLL Ob
A0 AYIEW 00'

Notn: Rete 1o P41 OWNER'S HANDBOOK AND PROGRAMMING GUDE for s0echc Information on keystroxes The Funchon index & 1ound at the very back of the Handboox Rete 1o Appenaix E in
€7 o 97 "OWNER'S HANDBOOK AND PROGRAMMING GUIDE  for exact heysirokes %
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Page (| ot (|

REGISTERS, STATUS, FLAGS, ASSIGNMENTS

DATA REGISTERS STATUS
"STADIA . _ _ |szEZnviS TOT.REG./C4r2Zn  USERMODE
50 Stodia intefval factor ENG FIX scl ON OFF
0l Sdodia constent . oeGc vV RAD GRAD
02 Curtent atradia interyal
63 Corrent yeftical angle FLAGS
o4 Totel horitontal distance INIT
05 Total differerce in elevation # S/IC SET INDICATES CLEAR INDICATES
p6 Beqinning elevation "STADIA'
o1 Curtw‘\'%iq\\* of ingirument or C Oisplay V Not disylay V
6% {ndireer £\ artd in 62 C Display WD Nod display HD
©q Counter forf " ud o.hd.%ﬁ storaqe (indiec)f 03 & Disylay IE Not display DE
16 \Indirect dicplay control roq C Display EcEV
It Current elevation a1 S Printef Enabled Printer Disabled
2s S Site \afae anouth Size net laree ensogh
23 € Digit sepetatets Piait seperntors
present omitted
‘ADS! A2 C Nometie ety  No nomerc mhs{
od Totel hetizontal distance
08 Total difference in eleyation ‘AT
06 Coutrertt elevation o0 ¢ Doata in Doda. net in
01 Coounter fof ud and DE prompts Q2 C Display adj. DE'® Not display
0% \ndirect Floq settin o4 C Troverse open Traverse closed
09 Coounter for H¥ and Deﬁ recall (indirect) |2V S Printes Em&\«l Printer Visobled
10 \ndicect displon control
Odd numbered teqishers =13 for HD
Even numbered reyisters ® 1y £for LEY
ASSIGNMENTS
FUNCTION KEY FUNCTION KEY
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STADIA ADJUSTMENT
PROGRAM NUMBER: 02786

ROW 1s LINES 1-2

il J. I
e m
T

D e

ROW S5: LINES 18-27

T TR

ROW 6: LINES 27-38 e

HII ll TR

ROW 7: LINES 33-36 1
TTATAR

T
[T AT T
(O

ROW 10: LINES 43-50

O T

ROW 11: LINES S0-54

T I

ROW 12: LINES S4-6

T AT,

[ ]

et mmman— |
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STADIA ADJUSTMENT

PROGRAM NUMBER:

ROW 13:

02796

LINES 63-71

ROW 14: LINES 72-83

M

ROW 15:

ROW
il
mr

LINES 84-81

L

81-97

Il

Il

ROW

ROW

ROW 22:

TR

ROW 23: LINES 1

ROW

l

ﬁf !

— ]

21: LINES

TN

LINES 13

2-136

36-139

T

[

40-144

T







STADIA ADJUSTMENT
PROGRAM NUMBER: 02796

ROW 25: LINES 144-148

L O
T e
e
T s,
S,
(A T
i T
L A
T e
T

ROW 35: LINES 189-204

T T
T T

i

ROW 36: LINE

(T

pe———————
e m—
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STADIA ADJUSTMENT
PROGRAM NUMBER: 02786

ROW 37: LINES 213-219

[ ————————

W 38: NES 220-226

AT

231

ROW 40: LINES 232-236

(T T ——

W 41: LINES 236-245 7
AR AT

I

"

ROW 44: LINES 261-265

I L

ROW 45: LINES 265-272 - }
T

ROW 46: LINES 272-279 .

MO TR

ROW 47: LINES 278-287

ROW 48: LINES 2B87-282

L —————————m;

I —————h
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STADIA ADJUSTMENT
PROGRAM NUMBER: 02786

ROW 49: LINES 282-295
|
|

T
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