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i.& .• 
JIElTA = 
212- 36' 18.e" 

L =1i8~314 
m.98> 

lIST 1=27.994 
0/5 1=28.571 

Hz 65.8388 
6=125.8219 

HB = 4J~. 
"RT="'"' 
54' 24' 55.1' 

, .g 2 l.ne 
~T= 
74° 51' 2.2' 

lIST 2=48.998 
OIS 2=29.998 

lIST 1=34.641 
OIS 1=38.888 

H= 69.3582 
E= 74.2885 

RADIUS POIHT: 
H= 54.8373 
E= 61.4327 

3 ... ____ R.=1ii28~8989 

.5644 

.1289 

1)111---~~ = 
H= 57.4628 271' 8' 9.8' 
E:: 111.8881 L =189.196 

HI = 46,145 
,,~ 

(S.,. 11' 39.7" 

If:; 47.7-6116 
5-111 "j 

BIST 1=29.683 
OIS 1=24.286 

H== 73.7562 

f=" lU' 

kHBiM Puiki 0 

H=54,8734 
E= 152.8275 

R = 38.H88 
DElTA = 

31 0 8' 9.8' 
L = 16.233 
T = 8.321 
CH = 16.836 

H= 59.2828 
E= 12l.2833 

lIST 2=36.856 
OIS 2=28.888 

DIST 1=28.551 
OIS 1=25.481 

H= 87.6958 
E= 632.5263 

HI: 45.588 
"RT: 
226° 11' 59.9' 

H= 1I'J.flltJ 
E: 619.8413 

HI : 67.5811 
"RT= 
226' 11' 58.9' 

R = 25.8888 
DElTA = 

42 0 12' 19,6' 
L = 18.416 
T = 9.648 
CH : 18.882 

, ¥~ 

2 2 ail NiAi.2-
M= 84,8724 It';'l5.94U ,.0, 

E= 636.5152 E=718.8642 

HD = 46.469 HI : 77 •• 
"RT= "itT: 
219 0 35' 28.4' 149- S' 1.9" 

2/3 R = 35 •• 
H= 79.5888 DELTA :: 
E= 639.5838 51- 43'51.5" , 

L = 31.681 
HD = 49.286 T = 16,969 
"RT= CH = 38,538 

214 0 I' 32.4' 

114 
M= 74.5132 H: 99.8783, 
E: 641.3129 E= 699.1556 

HB = 53.294 HB = 4&.862 
"RT= "RT: 
219' 5' 59.1" 148 0 55' 28.S' 

DIST 2=45.346 0 2/4 
OIS 2=19.888 H= 83.2945 

E= 681.7292 

273° 56' 11,1' 
"RT= 

156 0 7' 39.1" 
L =283.196 

<18.116) 3/4 
H= 76,1378 

DIST 1=33.367 
E= 686.8648 

OIS 1=32.323 HB = 56.255 

H= 96.1449 
E= 694.8475 

"RT= 
161 0 9' 52.1" 

H= 68.9711 
HB = 45.588 
"RT= 

E= 687.6329 

k 
E: 

HI" 
lilT 

31 

RAD 
M: I 

E: . 

HD' 
"RT: 

31, 

R = 
DEL" 
59 

L = 
T = 
CH' 

113 
H= : 
E= • 

HDo, 

2/3 
H= : 
E= j 

HB: 
"RT: 
29li 

H= 5 
E= 4 

VI ;; 



No express or implied warranty is made by D'Zi9n Land Survey & Development. 
or the author with regard to the procedures and program material offered 
or their merchantability or their fitness for any particular purpose. The 
keystroke procedures and program material are made available solely on an 
"as-is" basis. and the entire risk as to their quality and performance is with 
the user. Should the procedures or program material prove detective. the 
user (and not D'Zign Land Survey & Development nor any other party) shall 
bear any and all cost of all necessary correction and all incidental or 
consequential damages. D'Zi9n Land Survey & Development and/or the author 
shall not be liable for any incidental or consequential damages in connection·· 
with or arising out of the furnishing. use. or performance of the keystroke 

procedures or program material. 
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This is the second in a series of solutions books 
designed to aid the surveyor and engineer with 
calculations encountered on a day-to-day basis. 

Surveyors favor the Hewlett-Packard 41 series over 
other available hand-helds, but no new software for 
the 41 has been generally available since the first 
survey applications book, and most of those 
programs are outdated. 

These solution books are presented as an alternative 
to high-priced ROMs, most of which contain more 
traverse, inverse, intersection etc. programs. 
They have the added advantage that the user may 
customize them to his/ her needs, add to them, or 
modify the type of output. 

A printer is not a requirement, but a convenient 
option. If you have access to a card reader, having 
the programs on cards is the best way to assure 
error-free input of the program steps, and a mag 
card programming service is available through the 
publisher. 

The author has an aversion to typing in long 
program names, and has assigned simple keystrokes 
as global labels for the programs, but the user 
should feel free to assign any name to the programs, 
if it aids in remembering how to address the 
programs. 

Most of the sub-routines included in the utilities 
programs may be used in other programs besides 
those contained in this book. Or, they may act as 
guides when doing your own programming. It is 
hoped that other surveyors and engineers will write 
(and publish) new programs. 

If the programs in this book can provide a starting 
point or stepping stone for new software, it will 
have been well worth the writing. 
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CUL-DE-SAC 

This program can be used for rapid solution of cul-de-sacs 
which occur on tangent. Optional input allows calculation 
of cul-de-sacs when the center point is offset from the main 
alignment of the street. Output may be with or without 
coordinate values, and a full routine for layout is included. 

All of the programs which contain the layout option allow the 
user to select the offset distance to the hubs and the spacing 
of the hubs. The return curves are automatically divided 
into arc lengths which will not exceed the specified spacing, 
and inversed. 

CURVED CUL-DE-SAC 

BULBS 

KNUCKLES 

Allows calculation of cul-de-sacs which occur at the end of 
a curved alignment. This program contains the same options 
as the previous one, including the ability to calculate the 
cul-de-sac when the center point is offset, and the layout 
routine. 

1l~ 
This program calculates a cul-de-sac for the condition where 
the return lines are tangent to the line of the adjacent street. 
Output includes the length of the cul-de-sac tangent. 

Solves for the condition where the cul-de-sac returns are 
tangent to two streets at an intersection. Also calculates 
the curve data for the opposite side of the street, if the BC 
and EC are to be opposite the return pOints of the cul-de-sac. 

iv 



ilW11@IT§@@11n®ffi§ 
BOTH STREETS STRAIGHT 

This program calculates all of the data for the returns around 
a street intersection when both streets are on a straight 
alignment. Options include output with or without coordinates 
and a complete layout mode for field staking. 

ONE STREET CURVED 

Similar to the program above, except that the program 
calculates all of the data for the returns when one of the 
streets is curved. 

BOTH STREETS CURVED 

UTILITIES 2 

CUL-DE-SAC 

The returns are calculated for all of the corners of an 
intersection of two curved streets. Output with or without 
coordinates, and a complete layout mode are included in the 
options. 

CURVED CUL-DE-SAC 

4111 

41® 
@@ 
@® 
®11 
®7I 
7l~ 
7171 

BULBS AND KNUCKLES 

INTERSECTION - BOTH STRAIGHT 

INTERSECTION - ONE CURVED 

INTERSECTION - BOTH CURVED 

APPENDIX £ 
Some quick tips on storage of coordinates by point number, 
using the 41CV or CX. Extended memory is not required. 
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:;; 
;; 

This program solves cul-de-sac problems for design, plotting or layout, with 
the option of output with or without coordinates. The amount of input information 
depends on the requested output requirements. For instance, it isn't necessary 
to input any coordinate or bearing information unless you want the output to 
show the coordinates. It isn't necessary to input coordinate or backsight 
information unless the layout option is selected. 

In the latter case, the layout information can be assumed for field use; that 
is, when prompted for coordinate input of the center point, you can input N=100 
and E=O, and use N=O and E=O for the required back sight information. Then 
you just occupy the center point and sight back downstation. For the bearing 
input you would just use "north". 

This will also work for a cul-de-sac with a center point that is offset from the 
street centerline, just by setting the backsight on an offset equal to the centerline 
offset. 

In it's simplest form, this program furnishes the designer with a quick calculation 
of the cul-de-sac curve data using different trial return curves, or with the 
coordinate option, quick plotting information is obtained to check the different 
curves against the terrain shown on a topographic map of the area. 

In the field, the barest minimum of information is needed in order to calculate 
all of the information needed for layout of the curb and gutter offset hubs in 
just a few minutes. 

As shown, the layout mode calculates the 
radial inverses from the center point, 
directly to the offset hubs. The offset 
distance to be used and the maximum 
spacing between the curve points are 
pre-selected by response to the prompts 
which are called up by a "Y" response to 

H'I---- ---::::--!=.±. ----1ff--..I....-,\O--..... the LAYOUT? prompt. 

wi dtn 

I 

N The maximum spacing selected is the spacing 
:;; at the curb line. The distance between the 
;; offset hubs is automatically adjusted to use 

the selected maximum distance. 

If layout mode and coordinate mode are used 
together, the output distance along 

.. he ... • ffse.centerline and the output offset are to the 
.tst .. co actual curve return point, but the 

coordinates are those of the offset hub. 

For the main curve area, a chord for use in double-chaining of the points is 
calculated, rather than output of a lot of angles. Since the instrument is at 
the center of this curve the radially inversed distance to the hubs is always 
the same. 



This program has been designated as "CD". Size the calculator at 045 prior 
to running it, and initialize the program by keystroking W]] W!!!!l If] ill 
lALPHAI. The routines used are guided by prompts, beginning with: 

LAYOUT? 

OFFSET DIST?* 

MAX SPG?* 

4 SHOW COORDS? 

INTER-X NtE** 

6 BACKSITE?** 

If the calculated solutions are to include radial stakeout of 
the returns, answer [!] and the additional prompts (marked *) 
will appear. If layout is not desired, answer 00 and go to 
step number 4 C!ill 

Input the distance by which you wish to offset the stakes 
to be set 

At this point you can select the maximum spacing which you 
want between the offset hubs. Input the maximum distance 
between staked points at the curb line 

If the coordinates of the solution points are required, answer 
ill. If this option is selected, the coordinates of the radius 
point will also be calculated. 

When the option for LA YOUT has already been selected, the 
coordinates which are output at the B.C. and E.C. will be 
those of the offset hub location. If layout has not been 
selected, the coordinates output are the actual E.C. and B.C. 
locations. 

When the answer to this prompt is yes, the additional prompt 
(marked **) for beginning coordinates will appear. 

If the coordinates are not required, answer [!] and proceed 
at step 9 

This refers to the actual center point of the main radius for 
the cul-de-sac. Input the N-coordinate of the intersection 
point 

Input the E-coordinate of the intersection point 

Any point with known coordinates may be used. 
N-coordinate of the backsight point 

Input the E-coordinate of the backsight point 

2 

I EHTERt I 

I nput the 

I EHTERt I 



BRG=?** 

8 QD=? 

9 RADII? 

10 WIDTH? 

11 OFFSET? 

Input the bearing of the centerline of the street 

Input the quadrant code, using the direction toward the 
cul-de-sac 

Input the first radius, beginning on the left side and 
proceeding clockwise around the cul-de-sac. If the cul-de-sac 
is offset in such a way that the central radius is tangent 
to the outside line of the street at this point (there is no 
return curve) input 0 

Input the central radius 

Input the last return radius. 
point, input 0 

Input the width of the street 

I ENTERt I 

I ENTER+ I 
If there is no return at this 

input the amount of offset from the centerline of the street 
to the main radius point of the cul-de-sac. If the radius 
point is on the centerline of the street, input o. If the offset 
is to the left, ICHsl . 

Output is automatic, and will print out all of the required data in the same order 
that the radii were input. If you do not have a printer attached to the calculator, 
continue stroking the I!ZII key to obtain the output. 

We will use the cul-de-sac shown to the 
right for our first keystroke example, and 
use both the coordi nate output and layout 
modes. 

Assume that a hub offset of 3' is wanted, 
and use a maximum between points of 12' 
for the example problem. 

Use a coordinate value of N100/E300 for 
the backsight point, and follow the 
keystrokes shown in the example on the 
next page. 
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keystrokes: prompt: WIDTH? 

I AL PHA I [II oo W!!!!l keystrokes: 

prompt: LAYOUT? [!] oo [!IT] 
keystrokes: prompt: OFFSET? 

ill [!Zl) keystrokes: 

prompt: OFFSET DIST? 00 [!IT] 
keystrokes: 

I]] IRlsl 

output: DIST 1=2~.814 
OIS 1=26.667 

prompt: 

keystrokes: 

OJ ill [ill] 

MAX SPG? 

prompt: SHOW COORDS? 

keystrokes: 

ill [ffi] 
prompt: INTER-X NtE 

keystrokes: 

ill oo oo I EHTERt I 

OJ oo oo [!Zl) 
prompt: 

keystrokes: 
BACKSITE? 

OJOOOO IEHTERtl 

ill 00 ill [lli] 
prompt: 

keystrokes: 

OJ oo I RIS( 

prompt: 

keystrokes: 

OJ I:mJ 
prompt: 

keystrokes: 

illOO IENTERtl 

[!J!]] IENTERtl 

tIl ill I:mJ 

BRG=? 

QD=? 

RADII? 

4 

H= 73.4145 
E= 66.2834 

HD = 43.888 
~RT= 

141 0 48' 37,1" 

RADIUS POINT: 
H= 62.9848 
E= 52.841~ 

HD = 68.888 
.cRT= 

141 0 48' 37.1' 

R = 28.8888 
DELTA = 

48 0 11' 22.~" 
L = 16.821 
T = 8. ~44 
CH = 16.338 

112 
H= 67.8448 
E= 69.3381 

HD = 45.81~ 
.cRT= 

132 0 56' 31.~· 

H= 5~. 9528 
E= 6~. 5836 

HD = 58.28~ 
.cRT= 

127 0 12' 59.6" 

DIST 2=44.721 
OIS 2=28.888 

R =48.888 
DELTA = 
272 0 36' 18.8" 

L =198.314 
{15.~8) 

DIST 1=27.~'H 
OIS 1=28.571 

H= 65.8388 
E= 125.8219 

HD = 43.888 
.cRT= 
54° 24' 55.1' 

RADIUS POIHT: 
11= 43.8721 
E= 148.7334 

HD = 78.888 
.cRT= 
54 0 24' 55.1' 

R = 38.8888 
DELTA = 

44 0 24' 55. I" 
L = 23.256 
T = 12.247 
CH = 22.678 

112 
H= 57.4628 
E= 117.8881 

HD = 46.145 
.cRT= 
67° 11' 38.7' 

11= 47.7686 
E= 114.1436 

HD = 54.128 
.cRT= 

74 0 51' 2.2' 

DIST 2=48.998 
OIS 2=28.888 



prompt: LAYOUT? 

The cul-de-sac to the left has an offset 
center point which is 10' left of the 
centerline of the street. Other than that, 
it is the same as the previous example. 

The only difference in input for this one 
would be after the last prompt, OFFSET?, 
where you would enter -10 instead of O. 

For a keystroke example, we will calculate 
the cul-de-sac with just the coordinate 
output. The prompt for the coordinates 
of the center point will appear, but not the 
layout prompts for spacing, hub offset and 
backsight coordinates. ~n by stroking 
[ll]] [!hf]!) m ill lM.f.!W, and then: 

prompt: WIDTH? 

keystrokes: keystrokes: R =48.888 
DELTA = 

00 [!ill [!J @] @] 
prompt: SHOW COORDS? prompt: OFFSET? 

keystrokes: keystrokes 

ill @] IT] [[] [ill] [ffi] 
prompt: INTER-X NtE 

keystrokes: 

IT] ill ill I ENHRt I 

ill [[] [[] [ill] 
prompt: 

keystrokes: 

ill ill t:mJ 

BRG=? 

prompt: QD=? 

keystrokes: 

IT] IRlsl 

prompt: 

keystrokes: 

[II [[] I ENHRt I 

[!Jill IENHRtl 

rn [[] [ill] 

RADII? 

output: 

5 

DIST 1=34.641 
0/5 1=38.888 

H=69.3582 
E=74.2885 

RADIUS POINT: 
H=54.8373 
E=61. 4327 

R = 28.8888 
DELTA = 
68° 8' 8.8" 

L = 2@.944 
T = 11. 547 
CH = 28.888 

H=58.5644 
E=81.1289 

DIST 2=51. 962 
OIS 2=28.888 

271· 8' 9.S" 
L =189.196 

DIST 1=28.683 
OIS 1=24.286 

N=73. 7562 
E=!3Il.1871 

RAD illS PO I NT 
H=54.8734 
E=I52.8275 

R = 38.8888 
DELTA = 
31° 8' 9.S" 

L = 16.233 
T = 8.321 
CH = 16.836 

H=59.2828 
E=123.2833 

DIST 2=36.856 
OIS 2=28.888 
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This group of program routines is used to obtain solutions for cul-de-sacs which 
occur at the end of a curved centerline alignment, as shown below. The program 
is fully prompted and begins the prompt sequence as soon as the program CDC 
is executed. 

When used for designing 
the cul-de-sac, the 
routine solves for the 
offsets from centerline at 
the beginning and ending 
points, and outputs the 
centerline arc length for 
calculation of the stations 
opposite the return 
points. 

Using the coordinate 
option, the coordinates 
for these points are also 
output, along with the 
coordinates of the radius 
point at each return. 
Using this routine, the 
coordinates of the main 
center point and the 
centerline radius pOint 
must be known (or 
assumed) . 

218.8897 
449.2853 

As with the other programs, a layout routine is included to allow field calculations 
of the offset hubs for staking. Layout is inversed directly, with the center 
point used as the instrument setup position, and the coordinates of a backsight 
point are also input during the initial prompting sequence. The offset distance 
and the maximum spacing between the offset hubs is pre-selected by the user. 

As shown in the example above, the cul-de-sac return curves do not have to 
be symmetrical (and the center point of the cul-de-sac does not have to be on 
the centerline of the street). Use of the routine for a condition where the center 
is offset from the center of the street alignment will be shown in a second example. 

The keystroke procedures and detailed examples are on the following pages. 
It is suggested that a sketch of the cul-de-sac be available for reference while 
using the program, to insure that the radii are input in the correct order. 
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This program has been designated as "CDC". Size the calculator at 045 prior 
to running it, and initialize the program by keystroking [!IQ] IALPHAI ill []] m I ALPHAI. The routines used are guided by prompts, the first of which is: 

LAYOUT? 

2 OFFSET DIST?* 

3 MAX SPG?* 

.. SHOW COORDS? 

5 INTER-X NtE** 

6 BACKSITE?* 

If the calculated solutions are to include radial stakeout of 
the returns, answer m and the additional prompts (marked *) 
will appear. If layout is not desired, answer [!] and go to 
step number 4 []ZiJ 

Input the distance by which you wish to offset the stakes 
to be set 

At this point you can select the maximum spacing which you 
want between the offset hubs. I nput the maximum distance 
between staked points at the curb line 

If the coordinates of the solution points are required, answer 
ill. If this option is selected, the coordinates of the radius 
point will also be calculated. 

When the option for LAYOUT has already been selected, the 
coordinates which are output at the B.C. and E.C. will be 
those of the offset hub location. If layout has not been 
selected, the coordinates output are the actual E. C. and B. C. 
locations. 

When the answer to this prompt is yes, the additional prompt 
(marked **) for beginning coordinates will appear. 

If the coordinates are not required, answer m and proceed 
at step 7 

This refers to the actual center point of the main radius for 
the cul-de-sac. Input the N-coordinate of the intersection 
point 

Input the E-coordinate of the intersection pOint 

Any point with known coordinates may be used. 
N-coordinate of the backsight point 

Input the E-coordinate of the backsight point 

8 

IENTERtl 

Input the 

I ENTERt I 



7 RADIUS NtE?** 

8 RADII? 

9 WIDTH? 

10 OFFSET? 

Input the N-coordinate value of the main alignment radius 
point 

IENTERtl 

Input the E-coordinate 

Input the radii, beginning with the radius of the centerline 
alignment (if the curve is to the left, li:ill ) 

IENTERtl 

The radius of the outside return is input next. If the 
cul-de-sac is offset in such a way that the central radius 
is tangent to the outside line of the main alignment at this 
point (there is no return curve) input 0 I ENTERtl 

Input the central radius 

Input the radius of the last return. 
return curve at this point, input 0 

I ENTERtl 

Agai n, if there is no 

(ffi] 

Note that, after the input of the centerline radius for the 
main alignment, the input of the radii is clockwise for an 
alignment which curves to the right and counter-clockwise 
for a curve to the left. 

Input the width of the street 

Input the amount of offset. If the center point 
cul-de-sac is not offset from the centerline alignment, 
O. If the offset is to the left, ll!!IJ 

of the 
input 

IRlsl 

Output will begin with the curve data and arc length/offset data for the outside 
return and proceed in the same order as the input. When coordinate or layout 
routines were requested, the coordinates of the radius point for each return 
will also be output. In the layout mode the coordinates of the return points 
are those of the offset hubs, but the arc and offset are still to the actual curve 
point. 

In the layout mode the main curve is not divided into a series of angles for 
layout, but the chord distance from the last hub, for maintaining the required 
spacing of the hubs is given (shown <XX.xx> in the output) so that the hubs 
may be quickly double-chained using the last hub and the center point. 
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/"---'---'-----------------------

For a first example of the keystroke procedures which would be used in solving 
for the curve data and curve point locations for the cul-de-sac shown on page 
7.we begin with the calculator sized at least at size 045. 

keystrokes: OUJD 
~millmiAlPHAI 

prompt: 

keystrokes: 

LAYOUT? 

00 (lli] 
prompt: SHOW COORDS? 

keystrokes: 

00 [ill] 
prompt: 

keystrokes: 

[lHI) []] I ENTERtl 

ill []] I ENTERt I 
rn [!] I ENTERt I 

ill ill I RISI 

RADII? 

prompt: 

keystrokes: 

moo (lli] 

prompt: 

keystrokes: 

[]] [ill] 
output: 

WIDTH? 

OFFSET? 

R = 28.8888 
DELT~ = 
42° 5' 24.8-

L = 14.692 
T = 7.695 
CH = 14.364 

ARC 1= 26.865 
OIS 1= 25.485 

ARC 2= 39.836 
OIS 2= 28.88@ 

R = 38.8888 
DELT~ = 
268· 7' 8.9-

L = 177_823 

R = 38.888 
DELTR = 
48° 54' 46.4-

L = 25_611 
T = 13.644 
CH = 24.849 

ARC 1= 25.981 
OIS 1= 29.123 

ARC 2= 51.618 
OIS 2= 28. 888 

Next. as an examp Ie of the layout mode. we can use 
the same cul-de-sac. but assume that we are set up 
at the intersection point (center point of the main 
radius) and want to stake out the returns for curb 
and gutter. We will use a 3' offset line. and a 
maximum 12 feet between points. to ensure that the 
curbs will be smoothly curved. 

As shown to the left. the maximum spacing selected 
is the spacing at the actual curb line. The distance 
between the offset hubs is adjusted automatically to 
not exceed the selected distance at the curb. 

For the central portion the chord distance to pull 
between the offset hubs is given. and the hubs may 
be set by double-taping using the chord distance 
from the last hub and a distance from the center point 
that is equal to the radius + the offset. 

The keystroke procedures for obtaining the angles 
and distances for layout are shown on the next page. 
Assume a backsight coordinate of N=100 and E=200. 

10 



keystrokes: [!I[) 

I ALPHAI m [[J m I ALPHA I 

prompt: 

keystrokes: 

[!] [lli] 

LAYOUT? 

prompt: OFFSET DIST? 
keystrokes: 

m [lli] 

keystrokes: 

ill rn [Q] I~E~N T=E~R t~1 

m [[J I ENTERtl 

rn rn I ENTERtl 

m [Q] [!IT] 
prompt: 

keystrokes: 

[!] [Q] [!IT] 

WIDTH? 

prompt: MAX SPG? prompt: OFFSET? 
keystrokes: 

m ill [!IT) 
prompt: SHOW COORDS? 

keystrokes: 

00 [!IT] 
prompt: INTER-X NtE 

keystrokes: 

ill [[J ill I ENTERt I 
ill [Q] [Q] [!IT] 

prompt: 

keystrokes: 

BACKSITE? 

~~~ m [Q] [Q] I ENTERtl 

ill [Q] [Q] [lli] 

prompt: RADIUS NtE 
keystrokes: 

illmOOc:JOOrnmm 
IENTERtl 

rnrnm8mrnrnm 
rIm 

prompt: RADII? 

keystrokes: 

[Q] [!IT) 
output: R = 28.8998 

DEL T~ = 

11 

42° 5' 24.8" 
L = 14.692 
T = 7.695 
CH = 14.364 

ARC 1 = 26.865 
o/s 1= 25.485 

HD = 41.1188 
~P.T= 

34° 37' 49.2" 

RADIUS POIHT 
HD = 58.898 
.(RT= 
34° 37' 49.2" 

1!2 
HD = 42.574 
.RT= 
26° 23' 19.4" 

HD = 46.793 
.:RT= 
29° 32' 9.S" 

ARC 2= 39.836 
OIS 2= 28.888 

R = lB.9898 
DELTA = 
268· 7' 8.9' 

L = 177.823 
<16.m 

R = 38.118 
DELTA = 
48° 54' 46.4" 

L = 25.611 
T = 13.644 
CH = 24.848 

ARC 1= 25.981 
OIS 1= 29.123 

HD = 41.888 
.c:RT= 
382 0 44' 58.2" 

RADILIS POIHT 
HD = 68.898 
.RT= 

382 0 44' 58.2" 

113 
HD = 42,763 
.RT= 

312 0 57' 33.8" 

213 
HD = 47.537 
.RT= 
328 ° 34' 21. 3" 

HD = 54.219 
.RT= 

324 0 47' 39.3' 

ARC 2= 51. 618 
OIS 2= 29.880 



L .. 135'·-----+-_--d 

prompt: 

keystrokes: 

LAYOUT? prompt: 

keystrokes: 

RADII? 

ill []TI] rn rn ill Will lEN TE R t I 
prompt: SHOW COORDS? rn [Q] I ENTERt I 

keystrokes: rn ill I ENTERt I 

[!] [ill] ill [Q] I RIS I 
prompt: INTER-X NtE prompt: 

keystrokes: keystrokes: 

rn []] []] I ENTEUI 

m []] []] []TI] 
rn ill [!IT] 

prompt: 

prompt: RADIUS NtE keystrokes: 

keystrokes: rn [1] [!IT] 

WIDTH? 

OFFSET? 

ill []] [Q] I ENTERil 

rn m en []TI] 

output: R = 28.808e 
DEL TA = 

12 

Sso 14' 58.7' 
L = 28.333 
T=11.143 
CH = 19.469 

In addition to being an 
example of a cul-de-sac 
with an offset center 
point, we can also use 
the one shown to the left 
as an example of a 
cul-de-sac on an align­
ment with a curve to the 
left. 

In using this keystroke 
example we will assume 
that we are designing the 
cul-de-sac, and want to 
calculate the coordinates 
for plotting. 

With the calculator sized 
at 045 keystroke [ll2] 
C!TIii!l [f] [Q] [f] 00ll!l . 

Program execution is 
started and the first 
prompt appears: 

ARC 1= 31.758 
OIS 1= 24.386 

H= 462.8587 
E= 587.9958 

RADIUS POINT 
H= 443.2985 
E= 512.2841 

H= 458.8887 
E= 493.3634 

ARC 2= 46.198 
OIS 2= 14.8ee 

R = 38.8988 
DELT~ = 

288 0 42' 21.3' 
L = 186.171 



R = 48.888 
DELTR = 
44° 48' 49.5" 

L = 31.286 
T = 16.492 
CH = 38.495 

RRC 1= 17.689 
0/5 1= 22.849 

H=- 485.2423 
E=- 464.9827 

RRDIUS POIHT. 
H= 469.7878 
E= 428.1224 

H= 454.7487 
E= 465.2288 

RRC 2=- 51.145 
0/5 2= 14.888 

"0" ,,""' " ." ~ 
\l .. t!JO' 

As a last example of this routine, the cul-de-sac shown above is at the end 
of an alignment curve to the right and is offset to the left. In addition, this 
is an example of a "0" radius on one side. The curb line on the right side 
of this street forms a smooth line as it joins the curve of the cul-de-sac at a 
PRe opposite and radial to the center point of the main cul-de-sac radius. 

To demonstrate the output, we will solve for the coordinates, without the layout 
option. The calculator is sized at 045, and we begin with[!I[]IALPHAlill@)m 
IALPHAI. 

prompt: 

keystrokes: 

00 [ill] 

LAYOUT? rn @) I EHTERt I 
moo IEHTERtl 

@) [ill] 

prompt: SHOW COORDS? 
keystrokes: 

prompt: 

keystrokes: 

WIDTH? 

m [ill] rn @) [ill] 
prompt: INTER-X NtE prompt: OFFSET? 

keystrokes: 

ill @) @) I EHTERtl 

ill 00 m [ill] 
prompt: RADIUS NtE 

keystrokes: 

rn @) @) I EHTERt I 
[!] m @) [ill] 

prompt: 

keystrokes: 

m m @) I EHTERtl 

RADII? 

keystrokes: 

ill ill [fTI] [ill] 
output: R = 2V1880 

DELTR = 

13 

62' 17' 41.2" 
L=-21.745 
T = 12.887 
CH = 28.6ge 

RRC 1= 32.458 
OIS 1= 31.259 

H= 163.5949 
E= 171.1865 

RRD 1lI~, PO I NT . 
H= 144.4343 
E= 165.3731 

H= 148.2664 
E= 185.8826 

ARC 2= 48.288 
0/5 2= 28.88e 

R = 38.8888 
BELTR = 
253· 28' 28.7" 

L = 168.822 

R = 8.888 

RRC 1= 8.888 
0/5 1= 28.888 

H= 288.8888 
E= 228.8888 
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A cul-de-sac that is designed in such a way that the return curves are also 
tangent to the line of the adjacent street is called a "bulb". There are a number 
of variations of this used by different designers, but the most common type 
is one that has a "real" throat width. In other words, the only difference between 
this cul-de-sac and any other is that there is no tangent line between the return 
curves of the cul-de-sac and the return curves of the street going by it. 

The bulb shown to the left is typical of the type which 
may be resolved using this program. The program 
allows for the bulb occurring along the outside or 
inside of a curved street. 

The program has been designated as "88", and works 
a little differently than the programs for cul-de-sacs, 
in that after execution, it will halt and wait for you 
to select the option you want. The options are 
whether you want the output with or without having 
the coordinates output. 

If coordinates are not wanted, simply keystroke ill after the program halts 
(the display will show 360). For the option with coordinates, you will input 
the coordinates of the street centerline intersection with the centerline of the 
bulb, and then keystroke [[]. 

This program does not contain a 
layout option, it takes far more 
program steps. The layout may be 
done using the cul-de-sac program 
and one of the street intersection 
programs which follow. 

The two buttons used for this routine 
are shown in the sketch to the right. 
When coordinate output is requested, 
it will output the coordinates of the 
three radius points, along with the 
design information and curve data. 

If the bulb is on a curved street, the 
street centerline arc opposite the 
return points is also given. On a 
straight street the distance is half 
of the width of the bulb street plus 
the return radius. This allows the 
"street side" to be staked by offsets 
from centerline. 

Stroke l:ru to 
begin prompting 
for input --_~ 

OR 

I nput the north 
coordi na te. then 
stroke I ENTERt I 
Input the east 
coordinate and 
stroke [!] for 
the coordinates 
option----J 
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E3BBB 
~BBgg 

~BBf3B 

~BBf3 

8888 
B8Bg 
ggBE3 

BBBf3 



To make this program easy to access, it has been given a global lable of "BB". 
The calculator should be sized at least at 040 before beginning. Initialize the 
program by keystroking lli.9J \ALPHA! [[) [!] \ALPHA\. The program will clear 
the registers and reset the flag status, and then halt. 

or 

If coordinates are to be calculated, input the N-coordinate 
value of the intersection of the streets and stroke 

\ENTERt\ 

Input the E-coordinate value for the streets' intersection and 
stroke 

If coordinates are not wanted, stroke 

The prompts marked* will only appear if the coordinate calculation option 
has been chosen 

4 BRG=?* 

QD=?* 

6 CURVE? 

QUTSIDE?** 

8 RADII? 

9 or 

10 

11 1/2W A? 

12 WIDTH? 

Input the bearing of the cul-de-sac street 

Input the quadrant code in the direction toward the center 
of the cul-de-sac 

If the main street (the collector) is curving at the point where 
the bulb street intersects, answer [I) []1IJ. If the street 
is straight, answer [!J WIJ. When the Y answer is given, 
an additional prompt (marked**) will appear 

Answer this prompt [I) ~ if the bulb is on the side of 
the street away from the main alignment's radius point, or 
[!J [[ZfI if it is on the side toward the radius point 

If the bulb does occur at a curve in the main alignment, input 
the main-line radius first 

**1 ENTERt! 

Input the radius of the return 
1 ENTERt! 

Input the center radius of the cul-de-sac 

I nput the half-width of the street 

Input the width at the "throat" of the cul-de-sac 
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Output is automatic and will first print 
out the distance from the streets' 
intersection to the center of the 
cul-de-sac. 

If the bulb is on a curve, the centerline 
arc distance on the main alignment will 
be output next, followed by the data for 
the center curve, the distance and offset -i--_ 

to the PRe points and the curve data for 
the returns. 

If coordinate output was selected. the 
coordinates for the radius points will also 
be output. 

If you do not have a printer attached to 
the calculator, continue stroking the 
[ill] key for the output. 

As a first example we can calculate the data for the bulb shown above. We 
will assume that we do not need the coordinates. 

keystrokes: [TI9J output: D=89.721 followed by the additional 

iALPHA! [!) [!) iALPHA! prompts: BRG=? CENTER 
display: 360.0000 DEL TA = keystrokes: 

keystroke: 276· 22' 45.7" 
(]JlI] [ill] [!) L =168.736 

prompt: CURVE? prompt: QD=? 
RETURNS: 

keystrokes: DIST = 26.887 keystrokes: 

00 [ill] 
0/5 = 23.333 rn [ill] 

prompt: RADII? DELT~ = then: 

keystrokes: 
138 0 II' 22.9" prompt: CURVE? 

L = 68.297 

rnrn I ENTERt I T = 65.451 keystrokes: 

rnrn CH = 46.789 [!) [ill] [ill] If coordinates had been 
prompt: 1/2W A? wanted, the initial key- prompt: RADII? 

keystrokes: strokes would have been: keystrokes: 

rnrn [ill] keystrokes: rnrn IENTERfl 

prompt: WIDTH? rnrnrn I EHTERt I rnrn [ill] 

keystrokes: rnrn[]J [!J prompt: 1/2W A? 

rn[]J [ill] 
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keystrokes: 

rn [[J [!IT) 
prompt: WIDTH? 

keystrokes: 

rn []] [!IT) 
output: D = 89.721 

CENTER 
H= 504.6957 
E= 410.4816 
DELT~ = 
276 0 22' 45.7" 

L =168.736 

RETURNS: 
DIST = 24.667 
OIS = 24.831 

H= 462.4899 
E= 452.9682 

DELTA = 
138· 11' 22.9" 

L = 68.297 
T = 65.451 
CH = 46.789 

H= 542.3883 
E= 457.1551 

The bulb shown above 
is similar to the first one, 
with the exception that 
it occurs on a curved 
street. In this case, 
on the outside of the 
curve. 

The only difference in 
input will be that three 
radii are input instead 
of two. The main street 
al ignment radius (in this 
case, 500) is input first. 

The keystrokes are as 
shown to the right. 

keystrokes: [!I[J 

IALPHA/ 00 00 IALPHA/ 

display: 360.0000 

keystroke: 

prompt: 

keystrokes: 

ill [!ZI) 

[!] 

CURVE? 

prompt: OUTSIDE? 

keystrokes: 

ill [lli] 
prompt: 

keystrokes: 

ill []] []] I EHlERt I 

mill IEHlERtl 

!II ill (!ill 

RADII? 

prompt: 

keystrokes: 

1/2W A? 

rn []] [ill] 
prompt: 

keystrokes: 

rn []] [!ZI) 
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WIDTH? 

output: D = 88.251 
ARC = 36.738 

CEHTER: 
H= 686.8431 
E= 115.7838 
DELT~ = 
276· 22' 45.7" 

L =168.736 

RETURHS: 
DIST = 21. 519 
OIS = 27.683 

H= 649.9532 
E= 68.3843 

DELTA = 
133 0 58' 58.5" 

L = 58.468 
T = 58.869 
CH = 46.822 

H= 635.7177 
E= 147.1875 



A "knuckle" is sometimes added at the angle-point intersection of two streets 
in order to get a better lot pattern without actually building in a full cul-de-sac. 
As with anything else, different designers use different types of solutions. 
This routine solves for all of the needed data for the type where the return 
radii are equal. and the central angle of the main area is 1 BOo. 

The offset distance (D) from the main alignment intersection varies with the 
angle of intersection and the proportions of the main and return radii. If it 
occurs outside the angle point, it will be a positive number, if inside, negative. 
The main line tangent length (T) is the distance along the main alignment tangents 
which will be at a centerline point opposite the BC or EC of the returns. 

keys t ro ke [f] to beg; n the 
prompt sequence ; f you do not 
need coord; nate output 

if coordinate output is wanted 
input the coordi nates of the 

poi nt and stroke 

~BBgB 

~BBB 

BBE38 
r--""}q 

An additional feature of this routine is 
that it also designs a curve to fit the 
opposite side of the street (opposite the 
same tangent points). 

This allows layout by turning 90's at 
the tangent points to set the BC or EC 
offsets and radius points directly. 
Because of the type of knuckle, all of 
the radii and the PRC points are on a 
straight line. 

It is also convenient for layout that, 
with the instrument at the main 
alignment intersection, the angle to 
turn to the center radius point is equal 
to the central angle of the returns when 
the point is on the inside (D is nega­
tive), or 1 BOo minus the return central 
angle when it falls outside the inter­
section (D is positive). 

Because this program uses so many of 
the same program steps as are needed 
in solving for the bulbs, the two 
programs have been combined. The 
basic moves are the same, with the 
exception that we use the [£] and [[J 
keys to begin the prompt sequence. 

After keystroking l:!!]] ~ [!] [!] ~, and execution halts, you may 
either continue by stroking [I) or input the coordinates of the intersection and 
stroke [[J if you want coordinate output. Either key will begin the prompt 
sequence. The complete keystroke procedures are on page 20. 
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2 

3 

4 

5 

6 

Initialize the program by keystroking C!.IID IALPHA! ill ill IALPHA! The 
program will clear the registers and reset the flag status, and then halt. 

After the calculator has halted you may choose whether or not you want to 
have the coordinates calculated. The routine is fully prompted, and the 
following are the keystroke procedures: 

or 

If coordinates are to be calculated, input the N-coordinate 
value of the intersection of the streets and stroke I ENTERt I 

Input the E-coordinate value for the streets' intersection and 
stroke 

If coordinates are not wanted, stroke 

The prompts for the remainder of the input are the same regardless of which 
option was chosen. Bearing input should be in a clockwise direction. 

BRG=? 

QD=? 
Input the bearing of the first street [ffi] 
Input the quadrant code [Kill 

BRG=? 

QD=? 
Input the bearing of the second street 

[!Z1] 
Input the quadrant code 

l:!lll 
RADII? 

Input the radius of the return 
IENTERfl 

Input the center radius of the cul-de-sac [!Z1] 
8 1/2 .. ? 

Input the half -width of the street 
l:!lll 

Output is automatic and will first print out the tangent distance (T) along 
the main tangent, followed by the distance from the streets' intersection to 
the center of the knuck Ie (D). If coordinate output was selected, the 
coordinates for the radius points will also be output. 

As a first keystroke example, we will use the knuckle shown on the opposite 
page. Assume that the coordinates of the intersection are N=500 and E=500, 
and we will have it output the coordinates. If a printer is not attached, 
continue stroking [Kill to obtain the output. 
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keystrokes: [ll]] 

IALPHAI ill [!] IALPHAI 

display: 360.0000 
keystrokes: 

rn [[) [[) I ENTERt I 

rn [[) [[) [[) 
prompt: 

keystrokes: 

[!)[[)[!]ill [lli] 
prompt: 

keystrokes: 

ill [!IT] 
prompt: 

keystrokes: 

rnm[!]mmQ] 
prompt: 

keystrokes: 

m [lli] 

prompt: 

BRG=? 

QD=? 

BRG=? 

[ill] 
QD=? 

RADII? 

keystrokes: 

moo IENTERtl 

[!) rn [ffi) 
prompt: 

keystrokes: 

rn [!] [ffi] 

1/2W? 

output: T = 47.861 
D = -\.289 
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CEHTER 
N= 498.7186 
E= 590. mo 
DELTA = 
189° 0' 9.0' 

L =141.372 

RETURNS: 
N= 49\. 8867 
E= 435.5856 

DELTA = 
46° 16' 15,0' 

L = 16.152 
T = 8.545 
CH = 15.716 

N= 585.6384 
E= 564.7685 

OPPOSITE 
R = 26.9325 
DEL TA = 
87° 27' 30.0' 

L = 39.737 
T = 24.983 
CH = 35.998 

If we had stroked [I] 
without input of the 
coordinates, the output 
would be as shown below. 

T = 47,8688 
D = -1.289 

CENTER 
DELTA = 
188° 8' 8.9' 

L =141.372 

RETURNS: 
DELTA = 
46° 16' 15.0' 

L = 16,152 
T = 8.545 
CH = 15,716 

OPPOS!TE: 
R = 26.033 
DELTA = 
87° 27' 39,0' 

L = 39.737 
T = 24,983 
CH = 35.998 

The knuckle routine of 
this program may also 
be used for designing 
a cul-de-sac of the type 
shown on the next page 
by adding a distance to 
o which expands the 
knuckle and creates a 
cul-de-sac. 



Calculate the knuckle, 
using the street bearings 
and curve radii shown 
above, as follows: 

keystrokes: [!!]] 
iALPHAI oo oo iALPHAI 

display: 360.0000 
keystroke: 

ill 
prompt: BRG=? 

keystrokes: 

oom [ffi] 
prompt: QD=? 

keystrokes: 

rn [ill] 
prompt: BRG=? 

keystrokes: 

[!][]] [ill] 
prompt: QD=? 

keystrokes: 

rn [ill] 

prompt: RADII? 
keystrokes: 

[IJ[]] iEHTERtl 

moo l!m 
prompt: 1/2W? 

keystrokes: 

rnrn [lliJ 
output: T = 28.2749 

D = 16.188 

CEHTER 
DELTA = 
188· 8' 8.11' 

L =87.965 

RETURHS. 
DELTA = 
52° 39' 8.8' 

L = 18.326 
T = 9.863 
CH = 17.692 
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OPPOSITE: 
R = 14.849 
DELTA = 
75' 8' 8.8' 

L = 19.437 
T = 11.394 
CH = 18.879 

The angle is turned to 
the center point and D 
is set in the normal way 
(to become the radius 
point of the island nose 
at the centerline). 

Set another point at the 
desired distance from 
D. This point becomes 
both the radius point 
of the cul-de-sac and 
the radius point of the 
other end of the island. 

If the opposite radius 
which is calculated by 
the program is not long 
enough to meet minimum 
local ordinances, in this 
case 14.85', it can be 
recalculated with a new 
radius, or the return 
radii can be increased 
in length. Using 25' as 
the return radius would 
give: 

OPPOSITE: 
R = 18.862 
DELTA = 
75· O' 8.8' 

L = 23.643 
T = 13.859 
CH = 21.991 



This program can be used on those many occasions when the field crew is to 
stake out an intersection, but the site plan or subdivision map doesn't give 
all of the necessary information, or can be used to generate quick solutions 
when designing the intersection. 

In its simplest form, it calculates the distance along centerline to be opposite 
the E.C. or B.C. of the returns. If desired, the coordinates of the return 
points and the radius points may be generated, either for plotting or for radial 
layout from known coordinate points. 

A third option, using this program is direct radial layout of offset points to 
the curb returns from an instrument setup at the intersection. The angles 
and distances to the offset hubs are output, and the maximum spacing of the 
offset points around the curve, as well as the offset distance, can be pre-selected 
to meet the needs of the contractor. 

The intersection shown to the left will 
be used for the examples which follow. 

The required information is the bearing 
of the centerline of each street, the 
street widths, and the radi i at the curb 
returns. In order to avoid confusion 
with the output, the line which runs 
most nearly north-south is designated 
as line A, and the street runn ing most 
nearly east-west as line B. 

When input, the line A quadrant code 
should be given in the northerly 
direction, and the line B quadrant code 
in the easterly direction. The solutions 
will begin with the northeasterly return 
and go clockwise around the inter­
section. 

The output "Dist A" and "Dist 8" allow 
quick calculation of the station at the 
E. C. and B. C. of the returns and, of 
course, the offset from centerline is 
already known. 

When used for radial layout of the intersection, the program calculates the angle 
right to the solution point backsighting northerly along line A. 
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For easy access to this program, it has been designated as liNN ". With the 
calculator sized at 035, Initialize the program by keystroking [!I[] [!i;!]!] [!) 
[!) [!i;!]!]. All of the routines used are guided by prompts, and the first 
of these appears as 

LAYOUT? 

OFFSET DIST?* 

MAX SPG?* 

4 SHOW COORDS? 

5 INTER-X N+E** 

6 BRG=? 

QD=? 

If the calculated solutions are to include radial stakeout of 
the returns, answer m [!ill , and the additional prompts 
(marked *) will appear. If layout is not desired, answer 
ill [!ill and go to step number 4. 

Input the distance by which you wish to offset the stakes 
to be set 

At this point you can select the maximum spacing which you 
want to have between the offset hubs, in order to assure 
that the construction of the return is a curve instead of a 
series of chords. Input the maximum distance between points 
at the curb line 

If the coordinates of the solution points are required, answer 
[!] C!lIJ. If this option is selected, the coordinates of the 
radius point will also be calculated. When the option for 
LAYOUT has already been selected, the coordinates which 
are output at the B. C. and E. C. will be those of the offset 
hub location. 

If layout has not been selected, the coordinates output are 
the actual E. C. and B. C. locations. When the answer to this 
prompt is yes, the additional prompt (marked **) for beginning 
coordinates will appear. 

If the coordinates are not required, answer ill C!lIJ and 
proceed at step 6. 

Input the N-coordinate of the intersection point I ENTER+ I 
Input the E-coordinate of the intersection point 

[!ill 

Input the bearing of line A 
[!ill 

Input the quadrant code for line A, using the northerly 
direction of the bearing 

[ill] 
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8 BRG? 

9 QD=? 

10 1/2W A? 

11 1/2W B? 

12 R? 

Input the bearing for line B 

Input the quadrant code for the line B bearing, using the 
easterly direction 

r:m:J 
Input the half-width of street A 

[!ZIJ 

Input the half-width of street B 
[ill] 

Input the radius of the first return, beginning in the upper 
right-hand (northeasterly) corner of the intersection 

I::mJ 
Output will be the solutions requested for the return. If a printer is not 
attached, continue stroking !:B::rn after each output until the solution for 
this quadrant has been completed. At this point the program will again prompt 
R? . 

Return to step 12 for solution of the next return, working clockwise around 
the intersection. 

To begin with an easy example of the keystroke procedures, use the illustrated 
intersection to calculate solutions without layout or coordinates, as follows: 

keystrokes: [!!]] prompt: BRG=? prompt: R? 
[ill]!] 00 00 ~ keystrokes: keystrokes: 

prompt: LAYOUT? rnm !!1IJ rum [lli] 
keystrokes: prompt: QD=? output: R = 39.8888 

00 [ill] keystrokes: DELTA = 
69° 9' 8.9' 

prompt: SHOW COORDS? ill [!ill l = 31.416 

keystrokes: prompt: I/lW A? 
T = 17.321 
CH = 38.888 

[!] [lliJ keystrok es: 
BIST A = 34.641 

prompt: BRG=? illm [!ill BIST B = 25.981 
keystrokes: prompt: I/lW B? The di stances may be added or 

rnill ~ keystrokes: subtracted to the station at 
the intersection to obtain the 

prompt: QD=? ill ill [ffi] station at the return poi nts. 

keystrokes: 

ill [!ill 
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prompt: 

keystrokes: 

[lJ[!] I RIS I 
output: 

R = 28.8888 
DELTA = 

R? 

128 0 O' 8.8' 
L = 41.888 
T = 34.641 
CH = 34.641 

DIST A = 75.856 
DIST B = 72.169 

Using the same keystrokes. but 
wi th an answer of [!] ~ 
to the coordi nate prompt. the 
coordinates would have been 
input as m (Q] (Q] (Q] I ENTERt I. 
[!I @) @) @) ~. and the 
outputs would appear as shown 
to the ri ght. 

The coordinates shown after 
di stances A and B are the coord­
inates of the return points. 
at the half-width di stance from 
and opposite the centerline 
distance point. 

The radius point is also output. 
as a design aid. 

prompt: 

keystrokes: 

ill []J cmJ 
output: 

R = 38.8888 
DELTA = 
68· 8' 8.8' 

L = 31.416 
T = 17.321 
CH = 38.889 

R = 38.8999 
BELTR = 
68° 8' 8.8' 

L = 31.416 
T = 17.321 
CH = 38.888 

R? 

DIST A = 34.641 
DIST B = 25.981 

R = 28.8889 
DELTA = 

128 0 8' 8.8' 
l = 41.888 
T = 34.641 
CH = 34.641 

prompt: 

keystrokes: 

m []] cmJ 
output: 

iI = 38.8888 
DElTR = 
68° 8' 8.8' 

L = 31.416 
T = 17.321 
CH = 38.888 

R = 25.8888 
DElTR = 

R? 

128 0 8' 8.8' 
L = 52.368 
T = 43.381 
CH = 43.381 

DIST H = 83.716 
DIST B = 811.829 

R = 25.8888 
DELTR = 
128· 8' 8.8' 

L = 52.368 
T = 43.381 
CH = 43.381 

DIST A = 34.641 DIST A = 75.856 DIST R = 34.641 DIST R = 83.716 
11= 1,837.5877 11= 929.5577 H= 962.4123 H= 1,878.9718 
E= 5,813.6888 E= 5,832.7294 E= 4,986.3192 E= 4,965.7668 

RAD IllS PO HIT . 
H= 1,842.7972 
E= 5,843.2258 

RADIUS POIHT: 
11= 933.8387 
E= 5,852.4256 

RADIUS POIIIT 
11= 957.2828 
E = 4,'J56.7758 

RADIUS POIHT: 
11= 1,874.6298 
E= 4,941.1466 

lIST B = 25.981 DIST B = 72.169 DIST B = 25.981 DIST B = 88.829 
H= 1.814.6864 H= 951.8245 11= 985.3936 11= 1,851.1375 
E= 5,832.9644 E= 5,859.2668 E= ~,967.8356 E= 4,932.5961 

Next. as an example of the layout mode of this program. we can work the same 
example. assuming that we are setting the instrument up at the intersection 
of the centerlines of the two streets. and sighting northerly along line A. We 
will further assume that we want to set our offset stakes at an offset of 3 feet 
to the face of the curb. and that we do not want more than 16 feet between 
the points around the curve. 

keystrokes: prompt: OFFSET DIST? keystrokes: 

[!l;!]!] ill ill I ALPHA 1 keystrokes: ill ill [ffi] 
prompt: LAYOUT? ill [!Z!J prompt: SHOW COORDS? 

keystrokes: prompt: MAX SPG? keystrokes: 

[!] I!ffi (!) [ill] 
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ilffi~@IT§@@~fi®ffi 0 IID®'l1fu ~~ITff11i~fu~ 
prompt: BRG=? 112 prompt: R? 

keystrokes: 
HD = 33.992 

keystrokes: .cRT= 

III@J IRlsl 41 0 32' 28.9" rn@J [!Z1J 
prompt: QD=? DIST B = 25.981 output: R = 39.9898 

keystrokes: HD = 38.197 DELT~ = 
tRT= 68 0 e' 8.11" 

m WIJ 62 0 51' 27,9" L = 31.416 

BRG=? T = 17.321 prompt: 
CH = 311.888 

keystrokes: prompt: R? 

11J@J WIJ 
DIST R = 34.641 

keystrokes: HD = 41.581 
prompt: QD=? rn@J [!Z1J "RT= 

283 0 34' 56.2" 
keystrokes: output: R = 28.81188 

rn WIJ DELT~ = RADIlIS POINT 
1211 0 II' 8.8" HD = 68.828 

prompt: 1/2W A? L = 41.888 "RT= 
keystrokes: T = 34.641 225 0 17' 6.8" 

CH = 34.641 
rn@J WIJ 112 

prompt: 1/2W B? DIST R = 75.856 HD = 55.889 
HD = 78.581 "RT= 

keystrokes: "RT= 198 0 56' 18.8" 

mm WIJ 
152 0 57' 46.3" 

DIST B = 25.981 
prompt: R? RADIUS POI~T· HD = 38.197 

HD = 85.849 "RT= keystrokes: "RT= 242< 51' 27.9" 

rn@J WIJ 141 0 56' 42.4" prompt: R? 
output: R = 38.9888 113 keystrokes: 

DELTA = HD = 69.571 rnm l::!m 68 0 8' 8.8" "RT= 
L = 31.416 147 0 11' 4.6" output: R = 25.8888 
T = 17.321 DELTA = 
CH = 38.888 2/3 128 0 8' 8.8" 

HD = 69.887 L = 52.368 
DIST R = 34.641 "RT= T = 43.381 
HD = 41.581 137 0 34' 16.9" CH = 43.381 
"RT= 
23° 34' 56,2" DIST B = 72.169 DIST R = 83.716 

HD = 77.418 HD = 86. 818 
RADIUS POINT "RT= "RT= 
HD = 68.828 131 0 12' 18.8" 334· 38' 15.5" 
tRT= 
45° 17' 6.8" 
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ItADIUS POINT: 
HD = 95.844 
iRT= 

321 0 44' 25.8' 

1/4 
HD = 98.286 
.:RT= 
334 0 411' 46.8' 

2/4 
HD = 188.247 
.:RT= 
331· 41' 37.2' 

3/4 
HD = 114.895 
.:RT= 
326 0 56' 31.3' 

DIST 8 = 811.829 
HD = 85.541 
.:RT= 

3119 0 6' 23,8' 

I t may be noted that, for the 
last radius, the mid-point was 
labled as "2/4" instead of 1/2. 

Simi 1 ar output wi 11 occur as 
2/8, 4/8, 6/8, etc, because 
it was felt that the user would 
rather not have to punch in 
all of the extra steps which 
would be needed, just to reduce 
the fractional output to least 
common denominator. 

Answering YES to both the LAYOUT? and the SHOW 
COORDS? prompts would result in output as shown 
below. This type of output is convenient if the layout 
calculations are done at the same time as the design 
data is calculated. since it does not require additional 
work to obtain the field layout information at a later 
date. A partial printout is shown as an example 
of the output . 

R = 311.9898 
DELTA = 
68° 8' 8.Il' 

L = 31.416 
T = 17.321 
CH = 311.8811 

DIST A = 34.641 
N= 1.838.11186 
E= 5.1116.6352 

HD = 41.581 
'RT= 

23 0 34' 56.2' 

ItADIUS POINT: 
H= 1,842.7972 
E= 5,1143.2258 

HD = 611.828 
iRT= 

45 0 17' 6.8' 

112 
H= 1.1125.4419 
E= 5.822.5418 

HD = 33.992 
iRT= 

41 0 32' 28.9' 

DIST B = 25.981 
H= 1.1117.4254 
E= 5.833.9985 

HD = 38.197 
.:RT= 
62 0 51' 27.9' 

R = 28.81188 
DELTA = 

129 0 8' 8.8' 
L = 41.888 
T = 34.641 
CH = 34.641 

DIST A = 75.856 
H= 9311.8786 
E= 5.835,6838 

HD = 78.581 
.:RT= 

152 0 57' 46.3' 

ItADIUS POINT 
N= 933.8387 
E= 5.852.4256 

HI = 85.849 
iRT= 

141 0 56' 42.4' 

113 
N= 941. 5387 
E= 5.837.7831 

HD = 69.571 
.:RT= 

147 0 11' 4.6' 

When working in both layout and coordinate output 
modes. it should be remembered that coordinates of 
the offset points are output. rather than those of 
the return and curve points. 
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This program is similar to the previous one, with the exception that it calculates 
the intersection when one of the streets is straight and the other is curved. 

The required information is the bearing of the centerline of the straight street, 
the radial bearing, to the point of intersection, and radius of the curved street, 
the street widths, and the radii at the curb returns. 

TYPE "B"l 

The solutions begin with 
the return to the right 
of the line A direction, 
and go clock wise arou nd 
the intersection. 

The output distance, "A" 
and the arc. "B" allow 
calculation of the stations 
of the E.C. and B.C. 
points. 

The intersection shown 
to the right will be used 
as the example, and is 
a type Al intersection. 
All of the basic informa­
tion is the same as in 
the last progam, with the 
exception of the radial 
instead of the tangent 
bearing being used for 
the curved street. 

TYPE "B"2 

Select type A if the radial bearing is 
nort heast or southwest, and Type B 
when the radial bear ing is northwest 
or southeast. 

When input, the line A quadrant code 
should be given in the northerly or 
southerly direction which matches the 
northerly or southerly direction of the 
radial bearing of B, when the line B 
quadrant code is given as radial to the 
point of intersection. 

~---
1/ , I ' 60, 

I 
I 
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This program has been designated as "NO". With the calculator sized at 035, 
Initialize the program by keystroking [!ffi I ALPHA I [!] []] [!!;!!!!J. The calcul­
ator will clear and pause with a display of 0.0000. 

2 LAYOUT? 

OFFSET DIST?* 

4 MAX SPG?* 

SHOW COORDS? 

6 INTER-X NtE** 

BRG=? 

8 QD=? 

9 BRG=? 

10 QD=? 

Keystroke either [!] or ill ' to correspond with the type of 
intersection. 

[!] or ill 

If the calculated solutions are to include radial stakeout of 
the returns, answer ill [!ill and the additional prompts 
(marked *) will appear. If layout is not desired, answer 
ill [!ill and go to step number 5 

Input the offset distance for the hubs 

Input the maximum spacing which you want between the curve 
points on the returns 

If the coordinates of the solution points are required, answer rn [!li). If this option is selected, the coordinates of the 
radius point will also be calculated. 

When the answer to this prompt is yes, the additional prompt 
(marked .... ) for beginning coordinates will appear. 

If the coordinates are not required, answer ill []11] and 
proceed at step 7 

Input the N-coordinate of the intersection point I ENTERt I 
Input the E-coordinate of the intersection point 

Input the bearing of line A 

Input the quadrant code for line A that corresponds to the 
northerly or southerly direction of the radial bearing [!ffi 

I nput the radial bear ing of street B 

Input the quadrant code for the radial bearing of street B 
in the direction to the intersection 
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Input the radius of the centerline of street B 
[ill] 

11 R? 

Input the half-width of street A 
[ill] 

12 1/2., A? 

Input the half -width of street B 
[ill] 

13 1/2., B? 

14 R? Input the radius of the first return, beginning in the quadrant 
indicated for the type of intersection being calculated [ill] 

Output will be the solutions requested for the return. If a printer is not 
attached, continue stroking []ill after each output until the solution for 
this quadrant has been completed. At this point the program will again prompt 
R? 

Return to step 14 for solution of the next return, working clockwise around 
the intersection. 

To begin with an easy example of the keystroke procedures, use the illustrated 
intersection to calculate solutions without layout or coordinates, as follows: 

keystrokes: prompt: BRG=? 

[ALPHA! 00 [[] [!1!E!] keystrokes: 

display: 0.0000 m m GJ rn [ill] 

[!) prompt: LAYOUT? prompt: QD=? 

keystrokes: keystrok es: 

ill [lliJ m l!ZII 
prompt: SHOW COORDS? prompt: R? 

keystrokes: keystrokes: 

ill EmJ rn rn [[] Cilll 
prompt: 

keystrokes: 

m8m [!ill 
prompt: 

keystrokes: 

BRG=? prompt: 

keystrokes: 

m [[) [illJ 
QD=? prompt: 

keystrokes: 

m [!] [ffiJ 
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1/2., A? 

l/lW B? 

prompt: 

keystrokes: 

rn [[] [ill] 
output: A = 58.477 

R = 68.888 
DELTA = 

R? 

63· II' 46.1" 
L = 66.179 
T = 36.989 
CH = 62.875 
B = 41.563 

The stations of the E.C. and 
B.C. may be found using DIST 
A and ARC B. 

Add or subtract from the center­
line intersections. depending 
on the direction of the 
stationing. 



prompt: 

keys trokes: 

ill [[) [!IT] 

R? 

output: A = 183.231 
R = 48.888 
DELTR = 

A = 58.477 
N= !.857. 723e 
E= 5,818.5355 

RAD. POINT· 
N= L 855.1859 
E= 5,878.4784 

R = 68.888 
DELTR = 

63 0 11' 46. 1 " 
L = 66.179 
T = 36,989 
CH = 62.875 

B = 41.563 
N= L 882.7837 
E= 5,949.1119 

127 0 54' 19.6" 
L = 89.295 
T = 81.841 
CH = 71.875 
8 = 199.378 

A = 183.231 
N= 896.1692 
E= 5,811.4819 

RAD. POINT: 
N= 894.4245 
E= 5,851.4438 

R = 48.889 
DELTA = 

127° 54' 19.6" 
L = 89.295 
T = 81.841 
CH = 71. 875 

B = 199.378 
N= 924.8835 
E= 5,877.3715 

prompt: 

keystrokes: 

[]] [Q] [ill) 

R? 

output: A = 66.588 
R = 68.888 
DELTR = 

A = 66.588 
N= 934.2534 
E= 4.981.1142 

RAD. POINT· 
N= 936.8786 
E= 4,921.1?13 

R = 68.888 
DELTA = 
88· 32' 33.S" 

L = 84.344 
T = 59.832 
CH = 77.569 

B = 64.482 
N= 995.5687 
E= 4.933.6822 

88· 32' 33.S" 
L = 84.344 
T = 58.832 
CH = 77.569 
B = 64.482 

Ii = 182.981 
N= L 183.5911 
E= 4,988.5837 

RAD. POINT. 
N= L 186. 1183 
E= 4,928.5688 

R = 68.888 
DELTA = 
95° 46' 47.7" 

L = 188.388 
T = 66.388 
CH = 89.823 

B = 86.866 
H= L 846. 7437 
E= 4,919.9283 

prompt: 

keystrokes: 

[]] [Q] [ffi) 
output: A = 182.981 

R = 69.888 
DELTA = 

R? 

95° 46' 47.7" 
L = 198.388 
T = 66,388 
CH = 89.823 
B = 86.866 

USing the same keystrokes. but 
wi th an answer of IYI ~ 
to the coordinate prompt. the 
coordinates would have been 
input as ill I]] I]] I]] !ENTERfl. 
ill I]] I]] I]] ffirn. and the 
outputs would appear as shown 
to the left. 

The coordinates shown after 
di stances A and B are the coord­
inates of the return points, 
at the half-width distance from 
and opposite the centerline 
distance point. 

The radi us poi nt is a 1 so output, 
as a design aid. 

Next. as an example of the layout mode of this program. we can work the same 
example. assuming that we are setting the instrument up at the intersection 
of the centerlines of the two streets. and sighting along line A in the direction 
that was input at steps 7 and 8. We will further assume that we want to set 
our offset stakes at an offset of 3 feet to the face of the curb. and that we 
do not want more than 25 feet between the stakes around the curve. 

keystrokes: [!l]] prompt: LAYOUT? keystrokes: 

!ALPHAI ill [[) !ALPHAI keystrokes: m [ill) 
display: 0.000 m r:m:J prompt: MAX SPG? 
keystrokes: prompt: OFFSET DIST? keystrokes: 

[!] ill[]J [!lII 
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I 

I 
prompt: SHOW COORDS? 

keystrokes: 

[!J []1}1 
prompt: 

keystrokes: 

m [J en !!ill 
prompt: 

keystrokes: 

rn [!ITJ 
prompt: 

keystrokes: 

m [IJ [J rn [!IT] 

BRG=? 

QD=? 

BRG=? 

prompt: QD=? 

keystrokes: 

rn [!ill 
prompt: R? 

RRD. POIHT 
HD = 95.893 
.RT= 

52 0 25' 27.4' 

R = 68.888 
DELT~ = 

63 0 II' 46. 1 ' 
L=66.179 
T = 36.989 
CH = 62.875 

113 
HD = 44.318 
.RT= 

38 0 58' 53.8' 

213 
HD = 39.335 
.RT= 

59 0 I' 57.7' 

B = 41.563 
HD = 58.868 
.RT= 

keystrokes: 81 0 24' 22.S' 

rn rn [[J [!ITJ prompt: R? 

prompt: 1/2 A? keystrokes: 

keystrokes: 

rn rn [!ill 
prompt: 1/2 B? 

keystrokes: 

ill [!J [!IT) 
prompt: R? 

keystrokes: 

rn@] [!ill 
output: R = 58.477 

HD = 61. 486 
.RT= 
17· 59' 59.4' 

[I] [QJ [[IT] 

output: R = 183.231 
HD = 184.965 
.:RT= 
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169· J4' 16.5' 

RRD. POIHT­
HD = 117.442 
.RT= 

151 0 31' 17.8' 

R = 48.888 
DELTA = 

127 0 54' 19.6' 
L = 89.295 
T = 81.841 
CH = 71. 875 

114 
HD = 87.184 
.cRT= 
163· 36' 3.6' 

214 
HD = 88.491 
.cRT= 

158 0 24' 14.5' 

3/4 
HD = 89.395 
.RT= 

137 0 59' 44.5' 

B = 189.378 
HD = 188.875 
.:RT= 
m o 14' 24.8' 

prompt: R? 

keystrokes: 

rn [[J cmJ 
output: A = 66.588 

HD = 69.169 
.RT= 

195 0 56' 37.8' 

RAD. POIHT­
HD = 188.992 
.:RT= 

228 0 48' 38.7' 

R = 68.888 
DELTA = 

88 0 32' 33.8' 
L = 84.344 
T = 58.832 
CH = 77.569 

1!4 
HD = 51. 998 
,RT= 

285 0 37' 11.2' 



214 
HD : 44.888 
tRT: 
227· 37' 18.7" 

3/4 
HD : 58.762 
tRT: 
258· 38' 7.S" 

B : 64.482 
HB : 67.423 
tRT: 

261 0 13' 39.8" 

prompt: R? 

keystrokes: 

[]:I []] [!ill 

output: 
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R = 182.981 
HD : 184.641 
tRT: 
349 0 32' 18.8" 

RRD. pom-
HD: 127.924 
tRT= 

323 0 33' 5.2" 

R = 68.1188 
DELTA: 

95 0 46' 47.7" 
L : 188.388 
T = 66.388 
CH : 89.823 

1/4 
HD : 83.272 
tilT: 

343 0 19' 8,S" 

2/4 
HD : 71. 424 
tRT= 
328· 4' 8.S" 

3/4 
HD : 75.937 
tRT= 
389 0 55' 52.8" 

B : 86.866 
HD : 93.889 
tRT: 
299 0 28' 13.9" 



The solution of the returns on an intersection where both of the streets are 
curved has some slightly different prompts. The main difference is in the layout 
routine. Because neither of the streets is on a tangent, it is necessary to input 
the backsight coordinates. 

When we come to the layout example, we will assume a known point with the 
coordinates N=1122/E=5086 as a backsight, but any convenient known point may 
be used. 

~ 
R = 40'---7 

/ 

~+ / 

"o( / 
~ first 

solution 

Both of the bear ings are 
the radial bearings to the 
intersection point. Line 
A should be clockwise 
and line B counter­
clockwise of the return 
which is inside both 
curves. 

The first solution will be 
the return which is on 
the inside of both 
curves. Go clockwise for 
the other solutions. 

In the intersection shown 
to the left, line A has 

The street half-widths 
are as shown, as are the 
return radi i. The 
centerline arc distances 

opposite the E.C. and B.C. points of the returns are output so that the stations 
may be calculated. As in the previous programs, there are options for calculating 
the arcs and curve data, the coordinates of the points or doing a complete layout 
of the intersection at any selected offset and spacing for the stakes. 

Keystroke procedures and detailed examples are on the following pages. Even 
though the program prompts for all of the necessary input, it's handy to have 
a sketch of the intersection while working with it, in order to input the proper 
radius dimensions as the solutions are generated. . 
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This program has been designated as "CC". Size the calculator at 045 prior 
to running it, and initialize the program by keystroking l!W [ALPHA! ill ill 
!ALPHA!. the routines used are guided by prompts, and the first of these is: 

LAYOUT? 

OFFSET DIST?* 

MAX SPG?* 

4 SHOW COORDS? 

5 INTER-X NtE** 

6 BACKSITE?* 

If the calculated solutions are to include radial stakeout of 
the returns, answer rn [!lTI and the additional prompts 
(marked *) will appear. If layout is not desired, answer 
00 l!Z11 and go to step number 4 

Input the distance by which you wish to offset the stakes 
to be set 

At this point you can select the maximum spacing which you 
want between the layout points. Input the maximum distance 
between points 

If the coordinates of the solution points are required, answer rn [!I[J. If this option is selected, the coordinates of the 
radius point will also be calculated. 

When the option for LAYOUT has already been selected, the 
coordinates which are output at the B.C. and E.C. will be 
those of the offset hub location. If layout has not been 
selected, the coordinates output are the actual E. C. and B. C. 
locations. 

When the answer to this prompt is yes, the additional prompt 
(marked **) for beginning coordinates will appear. 

If the coordinates are not required, answer 00 l!Z11 and 
proceed at step 7 

Input the N-coordinate of the intersection point 

Input the E-coordinate of the intersection point 

Any point with known coordinates may be used. 
N-coordinate of the backsight point 

Input the E-coordinate of the backsight point 
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I nput the 
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l 

8 

9 

10 

II 

12 

13 

14 

15 

A-LINE R=? 

BRG=? 

QD=? 

l/2W A? 

B-LINE R=? 

BRG=? 

QD=? 

l/2W B? 

R? 

Input the centerline radius of street "A" line. In selecting which line to designate as "A" and which to designate as "B", the line to be used as "A" will be the one with a radial bearing to the intersection clockwise from the return which is inside both curves. 

Input the bearing of line A. 

Input the quadrant code for the line A bearing, uSing the direction toward the intersection 

Input the half-width of street A 

Input the centerline radius of street B 

Input the bearing for line B 

Input the quadrant code for the line B bearing, using the direction toward the intersection 
[!Z1) 

Input the half-width of street B 

Input the radius of the first return, beginning with the return which is inside both curves 
[ffi) 

Output will be the solutions requested for the return. If a printer is not attached, continue stroking L!Zl) after each output until the solution for this quadrant has been completed. At this point the program will again prompt R? . 

Return to step 15 for solution of the next return, working clockwise around the intersection. 

This program, like the last two, assumes that the coordinates of the basic curve data are already known (such as the coordinates of the intersection. In the two previous programs sighting down the tangent and using assumed coordinates will work, but for this program it is necessary to use real values for the inter­section and backsight points in order to prevent rotation of the intersection layout. 
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We will begin with the keystrokes for an example run without the layout option, 
and do the first three returns. All of the keystrokes for solving the intersection 
are the same when the layout option is used, except that the additional prompts 
are answered with known information. Start with the calculator sized at 045, 
then 

keystrokes: [lli] prompt: BRG=? 
ARC A = 74.882 

output: 11= 958.7452 
JAlPHAI [II [II ~ keystrokes: E= 4,961.8288 

prompt: LAYOUT? 0000 [!IT) RADIUS POINT: 
keystrokes: prompt: QD=? 11= 964.2499 

E= 4,912.8863 
00 [ffi] keystrokes: 

prompt: SHOW COORDS? [!] [!ill R = 58.888 
DELTA = 

keystrokes: prompt: 1/2W B? 89° 19' 48.1" 

ill [!ill keystrokes: L = 77.953 
T = 49.417 

prompt: INTER-X NtE rn[[] [!IT) CH = 78.295 

keystrokes: prompt: R? 
ARC B = 58.155 

[I][[][£][£] I ENTERf I keystrokes: 11= 1,812.2298 

rnl]][QJ[£] [!IT) [!][£] [!IT) 
E= 4 .. 926.9549 

ARC A = 83.849 prompt: R? 
prompt: A-LINE R=? output: H= 919.2488 keystrokes: 

keystrokes: E= 4,994.3566 
[I][QJ t!ZIl 

m[]][Q] [ffi] RADIUS POINT: output: ARC Ii = 65.876 
prompt: BRG=? 11= 918.6153 11= 1,865.1239 

keystrokes: 
E= 5,833.4157 E= 5.812.5745 

rn[[][!]rn [ffi] R = 48.888 RADIlIS POINT· 
DELTA = 11= 1,897.6694 

prompt: QD=? 117° 41' 27.8" E= 4,962.1682 
keystrokes: L = 82.164 

T=66.166 R = 68.888 
ITJ [!IT) CH = 68.462 DELTA = 

prompt: 1/2W A? 74° 43' 6.3" 
ARC B = 88.622 L = 78.245 

keystrokes: 11= 941.1938 T = 45.886 

moo [!ill E= 5,859.2834 CH = 72.817 
prompt: R? 

prompt: 8-LINE R=? keystrokes: ARC B = 61. 777 

keystrokes: H= 1,848.4676 
[I)(!) [!IT) E= 4,944.8586 

[!][[][Q] [lli] 
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Now, for the example using the layout I"::lutine, a backsight pOint must be selected. 
In the example illustration the known point used as a backsight is shown as 
having coordinates of Nl122/E5086, and is convenient for backsighting. With 
a maximum spacing required at 20 feet and the hubs offset 3 feet, we use the 
keystrokes shown below. 

Begin with the calculator sized at 045 and stroke ill]] I ALPHAI ill ill [!l!!!!J 
to initiate the routine, and follow the prompts 

prompt: 

keystrokes: 

LAYOUT? prompt: BRG=? 

keystrokes: 

mmc:JDJ [mJ 
prompt: OFFSET DIST? prompt: QD=? 

keystrokes: keystrokes: 

ill []11] [IJ [!ZIJ 
prompt: MAX SPG? prompt: 1/2W A? 

keystrokes: keystrokes: 

m I]] [ffi] [IJ ill l!ITl 
prompt: SHOW COORDS? prompt: B-LINE R=? 

keystrokes: keystrokes: 

m []11] 
prompt: 

keystrokes: 

CD I]] 1]]1]] 

ill I]] I]] I]] 
prompt: 

keystrokes: 

[I][IJmm 
[[JI]][]][!] 

prompt: 

keystrokes: 

INTER-X NtE 

IENTERfl 

[!ill 
BACKSITE? 

IENTERfl 

[]11] 
A-LINE R=? 

ill I]] I]] []11] 
prompt: 

keystrokes: 

ill ill [ill] 
prompt: 

keystrokes: 

ill [!ill 
prompt: 

keystrokes: 

m I]] [!ZIJ 
prompt: 

keystrokes: 

ill []] l!ITl 
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BRG=? 

QD=? 

1/2W B? 

R? 

output: 

ARC Ii = 83.849 

HD = 81. 452 
"RT= 
14£· 43' 43.S" 

RAD IUS PO I HT 

HD = 95.427 
"RT= 

124 0 19' 17.4" 

R = 48.888 
DELTR = 
117· 41' 27.8" 

L = 82.164 
T : 66.166 
CH : 68.462 

115 
HD = 69.593 
"RT: 

185 0 36' 54.3" 

2t5 
HD : 68.889 
"RT: 

116 0 I' 5.1" 

3/5 
HD : 59.333 
"RT= 

130 0 31' 19.4" 

4/5 
HD: 67.731 
"RT= 

141 0 52' 32.4" 

ARC 8 = 88.6228 
HD = 83.744 
"RT= 
181· 48' 21. 8" 



prompt: R? prompt: R? prompt: R? 

keystrokes: keystrokes: keystrok es: 

ml]] [!IT] []][[) [!ill [!J[[) [!ZI) 
output: ARC A = 74.8B2 output: ARC A = 65.876 output: ARC A = 52.775 

HD : 64.825 HD: 67.584 HD = 59.681 
~RT: ~RT: ~RT: 

185 0 3S' 57.4' 333 0 23' 5.5' 15° 31' 6.5' 

RADlIJS POIHT RADIUS POIHT' RAD IUS PO I HT 
HD = 94.164 HD: 184.748 HD : 79.548 
~RT: ~RT: ~RT: 

212 0 38' 24.5" 383 0 38' 44.4' 41 ° 48' 54.6' 

R = 58.888 R : 68.888 R = 48.888 
DELTA: DELTA: DELTA: 

89 0 19' 411.1' 74 0 43' 6.3' 86° 39' 43.3' 
L : 77.953 L : 78.245 L : 68.582 
T : 49.417 T : 45.886 T : 37.735 
CH : 78.295 CH : 72.817 CH : 54.897 

1/4 li4 \13 
HD : 57.752 HD : 54.885 HD = 44.154 
~RT: .RT: "IT: 
235 0 45' 19.2' 282 0 44' 38.9' 52° 8' 46.9' 

2/4 214 213 
HD : 47.797 HD: 47.777 HD = 45.257 
~RT: .RT: ~RT: 

219· 4' 35.S' 381 0 59' 49.6' 28° 21' 38.8' 

3/4 3/4 ARC B : 56.6842 
HD : 51!. 523 HD : 53.896 HD : 57.278 
~RT: ~RT= ~RT: 

197 0 58' 22.8' 322° IS' 37.8' 66° 58' 25.4' 

ARC B : 58.1558 ARC B : 61. 7769 
HD : 74.479 HD : 78.845 
.cRT: ~RT: 

242· I' 55.3' 273· I' 52,9' 
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The following pages contain the program steps which must be keyed into the 
calculator in order for the programs to function properly. Since this book has 
been written with the intention of providing help in the calculations needed 
for surveying, it is important that the programs provide correct answers when 
used. 

For those users who have card readers, 0' Zign prov ides a card-programming 
service. We will program your cards for you and return them in a labeled card 
holder which can be inserted directly into the book. The cost for the service 
is $8.50, and you provide the blank cards. 

To take advantage of this option, send 20 blank magnetic cards and your check 
for $8.50 to O'Zign land survey & development, P.O. Box 1370, Pacifica, CA 
94044. 

KEYING IN A PROGRAM 

1. Before beginning to key the program steps into the calculator, keystroke 
ITIT!Il ~ c.:J c.:J to prepare the calculator for the new program. Set 
the calculator to program mode by pressing the IPRGMI key. 

2. Labels are marked with a diamond ( • ) in the program listings, as a visual 
aid. When keying in the program ignore the diamond, and key in LBL 
by keystroking IShift! CIill (the STO button), followed by either the 
label number or I AL PHA! the label name I AL PHA! • 

3. Symbols or characters shown with quote marks indicate that they are alpha 
characters, and must be input as program steps in alpha mode. 

II. Functions which do not appear on the keyboard may be keyed into the 
program by stroking I ALPHA), spelling out the function, and again stroking 
IALPHA!. Some of the functions, such as FC?Ol must be input partly in 
alpha. Stroke /ALPHAI ITJ [£] m ; again stroke I ALPHAI, and the display 
will prompt FC? __ • at which time you stroke the 01. The character 
* in the listing is the [!] (multiply) button, and the character printed 
as / is the divide button. 
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UTILITY PROGRAMS 

These are programs which are used as sub-routines by the other programs. 
For the main programs to function properly these sub-routines must also be 
in program memory. They are divided into two groups, one called UTILITIES, 
and the other UTILITIES 2. 

Those shown on the opposite page are the same as used in the book "HP-41CV/CX 
Surveying Field Solutions", and do not need to be input again if previously 
input for use with programs from that book. Additionally, they do not have 
to be input if the calculator contains the D'lign "COGO 41" module. 

"Al" need not be input if the calculator contains the HEWLETT-PACKARD 
Surveying Pac. This program changes bearing input to north azimuth for storage 
and use in the various calculations. 

"OMS" must be in the calculator memory if the calculator is used with a printer 
attached. It is not necessary when no printer is used. Other than input by 
use of a card reader, this routine cannot be put into memory unless a printer 
is attached while programming. 

If you do not already have these programs, and want them, when sending for 
the card programming service, include one extra card with your order. The 
extra card will also contain "STA", a handy subroutine which changes the number 
in the x-register to stationing (XX+XX.xxx) form. The extra card will be 
programmed with your set at no extra charge. 

The following pages contain the programs of the UTILITIES 2 set. The program 
listings for each of the main programs will tell you which are used each time, 
but most all of them are used by all of the main programs. UTILITIES 2 contains 
529 bytes of programming which would otherwise have to be typed in as part 
of each program. This sub-routine group occupies 77 registers of program 
memory. 

All of these may also be used with other programs which you write yourself. 
"CURD", for instance, calculates the curve data (store the radius in 17 and 
the central angle in 21 and have your program contain the step XEQ "CURD") 
and "CLR" may be used at the start of any program to reset the flag status 
and clear the registers. 

Another that you may find use for in your own programming is "RI", which 
performs the radial inverses. Store your instrument position northing in register 
OS, the easting in 06, and have the north azimuth to the backsight in register 
01. If your program includes the step XEQ "RI", it will automatically perform 
the inverse and output the horizontal distance and angle right to any point 
whose N-coordinate is in the V-register and E-coordinate is in the X-register. 
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81tLBL "AZ' 8ltLBL "DI'I5" 27 6 
82 "BRG=?" 82 STO 23 28 ACCOL 
93 PROI'IPT 93 RDH 29 2 
84 "QD=?" 84 STO 24 39 SKPCOL 
95 PROI'IPT 95 RDH 31 RCl 22 
86 XOY 86 STO 25 32 IHT 
97 HR 97 RDH 33 RCX 
98 XOY 98 STO 26 34 39 
89 EHTERt 89 RDH 35 ACCHR 
19 EHTERt 18 EHTERt 36 RCL 22 
11 2 11 IHT 37 FRC 
12 I 12 CF 29 38 188 
13 IHT 13 FIX 8 39 * 
14 PI 14 RCX 48 FIX 1 
15 R-D 15 - 41 RCX 
16 * 16 188 42 34 
17 XOY 17* 43 RCCHR 
18 LRSTX 18 RSS 44 PRBUF 
19 * 19 STO 22 45 RCl 26 
28 COS 28 3 46 RCl 25 
21 Rt 21 SKPCOl 47 RCl 24 
22 * 22 6 48 RCL 23 
23 - 23 AceOl 49 FIX 4 
24 FS? 18 24 9 58 SF 29 
25 RTH 25 AceOl 51 inN 
26 HMS 26 RceOl 52 EtHt 
27 RTH 
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IHIIPCl~llCCW/CC~ 
Surveying 

Field Solutions 

FULLY DOCUMENTED AND ILLUSTRATED 
SOLUTIONS BOOK! $19.95* 
(CALIFORNIA RESIDENTS PLEASE ADD $1.30 SALES TAX) 

FIELD LAYOUT 0 RADIAL INVERSE 
ALIGNMENT AND OFFSETS - a new 
concept in COGO with coordinate solutions 
using STATION input AND with an 
AUTO-INVERSE option! SPIRAL CURVES 
(incl uding the circu lar portion) with 
coordinate output from STATION input 
and the same AUTO-I NVERSE option! 

FIELD LOCATION 0 TOPO 0 AS-BUlL TS 
o REMOTE SLOPE STAKING 0 TUNNEL 
TIGHTS and TRIANGLE SOLUTIONS 
seven types including two solutions where 
the AREA is one of the known parts. 

* PRICE VALID THRU MAY 1987 Software by IQ)~&n~1ffi 
P. o. 60X 1370 • PACIf1CA, CA 94044 
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81*LBl ·SORT" 
82 XEQ 91 
93 "LRYOUT?· is layout wanted? 

94 XEQ 92 
85 X=Y? 
86 XEQ 23 
87 XEQ 01 
88 "SHOW COORDS"· are coordinates 
89 XEQ 02 wanted? 

19 X='y'? 
11 XEQ 22 
12 RW 
13*LBL 91 set for alpha response 

14 "Y-
15 ASTO X 
16 AON 
17 RTIl 
lStLBl 82 accept alpha response 

19 PRO"PT 
28 ASTO Y 
21 AOFF 
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22 RTN 
23tLBL 22 
24 SF 86 
25 SF 92 
26 "INTER-X HtE· 
27 PIW"PT prompt for input of 
28 STO 96 center coordinates 

29 RDN 
38 STO 85 
31 RTIl 
32tLBL 23 
33 SF 82 
34 SF 83 
3S "OFFSET DIST'· 
36 PRO"PT prompts for desired 
37 STO 82 hub offset distance 

38 ""AX SPG?" 
39 PRO,.PT prompts for spacing 
49 STO 32 between layout points 

41 RTH 
42*LBl "BR· 



43 RCL 37 radius 'a' 78 SQRT 
44 RCL 38 return radius 'b' 79 RCOS 
45 RCL 83 base distance 88 2 
46 + 81 * 
47 + 82 STO 48 angle 'B' 

48 2 83 SF 91 
49 I 84 RTH 
58 STO 18 85tLBL "SET" 
51 Xt2 86 RCL 27 denominator 

52 L~STX 87 RCL 34 
53 RCL 38 return radius 'b' 88 X=Y? 
54 * 89 RTH 
55 - 98 RCL 31 return base azimuth 
5& RCL 37 91 RCL 33 curve portion angle 

57 RCL 83 92 RCL 27 
58 * 93 * 
59 1 94 FS? 87 
68 SQRT 95 CHS 
61 ReDS 96-
62 2 97 CUI 
63 * 98 FIX 8 
64 5TO 39 ancle 'C' 99 CF 29 
65 SIN 188 ARCL 27 numerator 

66 RCL 37 radius 'a' 181 "~/" 

67 STO 28 182 RRCL 34 denominator 

68 RCL 18 183 AYIEIoI 
69 Xt2 184 SF 29 
78 LR5TX 185 RCL 17 return radius 

71 RCL 37 186 RCL 82 hub offset constant 

72 * 187 -
73- 188 P-R 
74 RCL 38 radius 'b' 189 RCL 87 radius point N-coord 

75 / 118 + 
76 RCL 83 base di stance 111 XOY 
771 112 RCl 88 radi us point E-coord 
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113+ 148 ARCL X 
114 CUi 149 ~YIEW output tangent dist 115 FIX 4 158 RCL 21 
116 XEQ "RI" 151 2 
117 1 152 I 
118 ST+ 27 153 SIN 
119 GTO "SET" 154 RCL 17 
128 RTH 155 * 121tLBL "CURD" 156 2 
122 HflS 157 * 123 "DELTR =" 158 "CH = " 124 RYIEW 159 RRCL X 125 FIX 4 168 RYIEW output chord length 126 CLA 161 RTH 
127 RRCL X 162tLBL "DIY" 128 FC? 55 163 RCL 17 
129 ~"'IEW 164 X=8? 
138 FS? 55 165 RTN 
131 XHI "m.S" output as DDOMM'SS" 166 1 
132 ~:cL 17 167 STO 27 
133 RCL 21 168 RCL 89 
134 D-R 169 ISe 
135 * 178 + 
136 STO 38 curve length 171 STO 31 return base azimuth 137 RCL 21 curve central angle 172 RCL 38 curve arc length 138 2 173 RCL 32 maximum spacing 139 I 174 I 
148 TRN 175 .46 141 RCL 17 176 + 
142 * 177 FIX 8 
143 FIX 3 178 RHD 
144 "L = " 179 STO 34 denominator 145 RRCL Y 188 FIX 4 
146 ~"'IEW output length 181 RCL 21 147 "T = " 182 STO 38 curve portion length 
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183 X<)Y 218 HH 
184 I 219 189 
185 STO 33 228 * 
186 RTH 221 -
187tLBl 'RI' 222 ASS 
188 FS? 86 223 HI'IS 
189 XEQ"9S" output coordinates 224 FIX 4 
198 FS? 86 225 RCL 12 
191 ADY 226 RCL 11 
192 RCL 86 instrument E-coord 227 RCL 81 
193 - 228 -
194 XOY 229 EHTERt 
195 RCL 85 instrument N-coord 238 CLX 
196 - 231 XOY 
197 R-P 232 X(8? 
198 FIX 3 233 368 
199 'HD = • 234 + 
298 ARCL X 235 H"S 
291 AYIEW distance to hub being 236 ',RT=' 
282 eLX set (offset hub) 237 Fe? 55 
283 >:(>'1' 238 ARCL X 
284 >:<9? 239 AnEW output angle right if 

295 369 249 FS? 55 no printer attached 

296 + 241 XEQ 'Dt1S' output as DDOMM'SS" 

287 STO 11 242 ADY when the printer is 

29a EHTERt 243 RTH 
attached 

299 EHTERt calculate angle right 244tLBL '98' 
218 98 to the offset hub 245 FIX 4 
211 I 246 'H= • 
212 1 247 rtRCL Y 
213 + 248 AYIEW 
214 IHT 249 'E= • 
215 STO 12 259 ARCL X 
216 2 251 R'nEW 
217 I 252 RTH 

48 



253tLBL 'CLR" 
254 CLRG 
255 SF 21 
256 SF 27 
257 CF 88 
258 CF 81 
259 CF 82 
268 CF 83 
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261 CF 84 
262 CF 95 
263 CF 86 
264 CF 97 
265 CF 98 
266 CF 99 
267 CF 18 
268 RTH 



CO occupies 79 registers of program memory and should be used with the 
calculator sized at least to 045. The program contains 550 bytes of programming, 
and can be stored on 5 tracks of magnetic cards. 

Subroutines used with this program are "SORT", "SET", "CURD", "0IV", "98", 
"CLR" and "RI", all of which are contained in the UTILITIES 2 series of program 
steps. "AI" and "OMS" are also used with this program. "AI" is contained 
in the Hewlett-Packard Surveying Pac, and both are in the O'lign "COGO 41" 
module. It is not necessary to have "OMS" in program memory unless the 
calculator is being used with a printer attached. 

81*lBl ·CDu 
82 XEQ ·ClR" 
83 SF 99 
84 SF 97 
95 360 
86 STO 80 
97 XEQ "SORT" 
9S FS? 03 
99 XEQ 21 
18 FS? 82 
11 XEQ 16 
12 FS? 82 
13 XEQ 22 
14 "RRDII?" 
15 PROI'1PT 
16 STO 15 
17 RDH 
18 STO 84 
19 RDH 
28 STO 14 

clear registers & set 
flag status 

prompt subroutine 

prompt for back sight 
coordinates (layout) 

prompt routine, input 
when coordinates or 
layout are wanted 
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21 STO 17 
22 "WIDTH?· 
23 PROI'1PT 
24 2 
25 / 
26 STO 16 store outer and inner 

values for t width of 
27 STO 18 street 
28 ·OFFSET?"' 
29 PROI'1PT 
38 STO 18 
31*lBL 82 
32 RCl 14 
33 RCl 84 
34 + 
3S STO 37 
36 RCl 14 
37 RCL 16 
38 + 
39 RCL 18 
48 FS? 87 

prompt for offset from 
centerline of street 

calculate distance and 
offset to return pOint 



41 CHS 76 RCL 19 
42 - 77 RCL 28 
43 XOY 78 + 
44 I 79 STO 89 
45 RSIH 88 XEQ 15 
46 5T- 99 81 RCL 14 
47 Fe? 97 82 STO 17 
48 CHS 83 "R = - output return radius 

49 STO 19 84 ARCL X 
58 FC? 97 85 AYIEW 
51 XEQ 12 86 98 
52 RCL 19 87 RCL 19 
53 RCL 94 88 FC? 97 
54 XOY 89 CHS 
55 COS 98 -
56 * 91 STO 21 
57 ABS 92 XEQ "CURD" calculate curve data 
58 FIX 3 93 ADY 
59 "DIST 1=" output PRe distance 94 RCL 19 
68 ARCL X 95 FS? 83 layout wanted? 

61 AYIEW 96 XEQ "DIY" divide curve 
62 RCL 84 97 FS? 83 
63 RCL 19 98 XEQ -SET" calculate arc points 
64 SIH 99 FS? 82 and set for layout 

65 * 188 XEQ 18 
66 riBS 181 RCl 37 
67 RCl 18 182 RCl 19 
68 FS? 87 183 COS 
69 CHS 194 * 
78 + 185 ASS 
71 "O/S 1=" output offset at PRe 186 RCl 16 
72 ARCl X 187 FIX 3 
73 AVIEW 188 -DIST 2=" 
74 FC? 86 189 ARCl Y 
7S RDY 118 RI/IEW output distance to Be 
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111 "O/S 2=' 
112 RRCL X 
113 R'fIEW 
114 RDV 
115 FC? 97 
116 RTH 
117 RCL 15 
118 STO 14 
119 STO 17 
129 RCL 18 
121 STO 16 
122 CF 97 
123 XEQ 92 
124 RTH 
125tLBL 12 
126 ADY 
127 "R = " 
128 ARCL 94 
129 AnEW 
139 RCL e9 
131 HI1S 
132 "DELTA =" 
133 AYIEW 
134 CLA 
135 ARCL X 
136 Fe? 55 
137 AYIEW 
138 FS? 55 
139 XEQ "DI1S' 
148 RCL 94 
141 RCL 9S 
142 D-R 
143 * 
144 FIX 3 
145 'L =' 

output offset at Be 

reset for solution of 
second return curve 

calcu late curve data 
for central radius of 
the cul-de-sac 

radius output 

central angle output 
when pr inter is not 
attached 

with pr inter attached 

52 

146 RRCL X 
147 AVIEW 
148 FS? 93 
149 XEQ 11 
158 ADY 
151 RDY 
152 RTH 
I53tLBL 11 
154 EHTERt 
ISS RCL 32 
156 I 

157 RCL 82 
158 RCL 94 
159 + 
169 RCL 84 
161 I 

162 * 
163 I 

164 FIX 2 
165' <" 
166 ARCL X 
167 "1->" 
168 AYIEW 
169 RTH 
179tLBL 18 
171 RCL 43 
172 RCL 21 
173 Fe? 87 
174 CHS 
175 + 
176 XEQ 19 
177 RTH 
17StlBL 59 
179 FS? 83 
189 RTH 

output curve length 

output chord value to 
use for double-chain 
layout in central area 
of the cul-de-sac 

output of coordinates 



181 XEQ ·98· coordinate subroutine 
182 ADY 
183 RTH 
184tLBL 15 
185 RCL 89 
186 RCL 37 
187 P-R 
188 RCL 85 
189 + 
198 STO 87 
191 XOY 
192 RCL 86 
193 + 
194 STO 88 
195 FS? 82 

return radius N-coord 

return radius E-coord 

196 XEQ 17 adjust azimuth value 
197 -RADIUS POINT:· 
198 FS? 82 coordinates or layout? 
199 AYIEW output 
298 ReL 97 
291 ReL 88 
282 FS? 86 
283 XEQ 58 
284 FS? 83 
285 XEQ ·RI· 
286 RTH 
287tLBL 17 
288 ADY 
289 ReL 89 
218 189 
211 + 
212 STO 43 
213tLBL 19 
214 RCL 17 
215 FS? 83 

coordinates wanted? 
output of coordinates 
is layout wanted? 
calculate angle and 
distance to new pOint 
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216 RCL 92 
217 FS? 83 
218 -
219 P-R 
228 ReL 87 
221 + 
222 X<)Y 
223 ReL 88 
224 + 
225 FS? 86 
226 XEQ 58 
227 FS? 83 
228 )r;EQ -RI· 
229 RTH 
238tLBL 81 
231 RCL 81 
232 ReL 19 
233 + 
234 ReL 94 
235 FS? 93 
236 ReL 82 
237 FS? 83 
238 + 
239 P-R 
248 RCL 85 
241 + 
242 XOY 
243 ReL 96 
244 + 
245 RTN 
246tLBL 16 
247 FS? 86 
248 RTH 

hub off set di stance 

coordinates wanted? 
output the coordinates 

calculate angle and 
distance to new point 

249 -IHTER-X HtE· this prompt will 
258 PROt1PT appear when either of 

the coordinates or the 
layout options wanted 



251 STO 86 
252 RDH 
253 STn 85 
254 RTH 
255tLBL 21 
256 -BHCKSITE?- Prompt appears when 
257 PRO"PT layout is wanted 

258 XEQ 23 
259 STO 81 
269 RTH 
261tLBL 22 
262 SF 18 
263 XEQ -AZ- the input bear ing and 
264 188 quadrant code stored 

as reverse azimuth 
265 + 
266 STO 29 
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267 CF HI 
268 RTH 
269tLBL 23 
279 RCL 86 
271 -
272 XOY 
273 RCL 85 
274 -
275 R-P 
276 CLX 
277 XOY 
278 X<9? 
279 368 
289 + 
281 RTH 
282 END 

set backsight azimuth 



CDC occupies 95 registers of program memory and should be used with the 
calculator sized at least to 045. The program contains 669 bytes of programming, 
and can be stored on 6 tracks of magnetic cards. 

Subroutines used with this program are "SORT", "BA", "SET", "CURD", "DIV", 
"CLR", "98" and "RI", all of which are contained in the UTILITIES 2 series 
of program steps. In addition to these, both "AI" and "OMS" are used. These 
are the programs contained in the UTILITIES programs at the beginning of the 
program listings, and are the same utilities group used with the programs in 
the book "HP-41CV/CX Surveying Field Solutions". 

It is not necessary to have "OMS" in program memory unless the calculator is 
being used with a printer attached, and it is not necessary to include the 
subroutine "AI" in program memory if the calculator contains either the 
Hewlett-Packard Surveying Pac, or the D'Zign COGO 41 module. 

91tLBL "CDC" 21 SF 95 
82 XEQ "CLR" clear registers & set 22 FS? 85 
83 SF 94 flag status 23 CHS 
84 SF 97 24 STO 38 alignment radius 
85 XEQ "SORT" prompt routine sets 25 "~IDTH?" 
86 FS? 92 flag status for output 26 PROI1PT 
87 XEQ 86 27 2 
8S FS? 83 radial inverse if set 28 I 

89 XEQ 83 29 STO 16 store outer and inner 
19 FS? 92 39 STO 18 values for half-width 

11 XEQ 82 31 "OFFSET?" centerline offset dist. 
12 "RADII?" 32 PROMPT 
13 PROI1PT 33 FS? 85 
14 STO 15 ending return radius 34 CHS 
15 RDH 35 ST+ 16 modify half-width 

16 STO 94 main radius 36 CHS 
17 RDH 37 ST+ 18 modify half-width 

IS STO 14 beginning return rad. 3S ST+ 3S modify the alignment 
19 RDH 39 STO 36 radius 

28 X<9? 48 RCL 14 
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41 RCL 84 76 X<>Y 
42 + 77 RCL 39 angle 
43 STO 37 78 + 
44 RCl 38 79 -
45 RCl 16 88 ST+ 89 
46 RCL 14 81 FC? 99 
47 + 82 XEQ 12 calculate curve data 
48 + 83 "R = " for central curve 

49 STO 93 84 ARCL 15 
58 XEQ "BA" calcu late angles 85 AYIEW begin output return 
51 RCL 48 86 RCL 15 number two 

52 RCL 39 87 STO 17 
53 + 88 139 
54 ST+ 88 89 RCL 39 
55 "R = " 98 -
56 ARCl 14 91+LBL 91 
57 AYIEW first return radius 92 STO 21 
58 RCl 14 93 X=0? 
59 STO 17 94 SF 98 
60 RCl 39 95 FC? 88 
61 XEQ 81 output curve data for 96 XEQ "CURD" calculate curve data 
62+lBl 13 first return 97 XEQ 19 
63 RCl 38 98 FS? 82 
64 RCL 18 99 XEQ 84 
65 RCL 15 188 FS? 88 
66 + 181 CF 84 
67 - 182 FS?C 98 
68 STO 83 183 RTH 
69 RCl 15 184 FS? 83 layout wanted? 
70 RCL 84 185 XEQ "DIY" divide curve length 
71 + 186 FS? 83 
72 STO 37 187 XEQ "SET" calculate radial layout 
73 XEG "BA" calculate angles 188 FS? 82 
74 189 189 XEG 88 
75 ST+ 88 118 XEG 14 
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111 RTH 146 RCL 87 
112tLBL 86 147 F~CL 88 
113 FS? 86 148 FS? 86 
114 RTH 149 XEQ 85 output coordinates 

115 "IHTER-X HtE" 158 FS? 83 
116 PRO~PT prompt appears when 151 XEQ "RI" radial inverse to set 

117 STO 86 either coordinate or 152 RTH curve points 

118 RDH layout is selected as 153tLBL 14 output. Stores setup 
119 STO 85 point coordinates 154 RCL 48 
128 RTH 155 D-R 
12itlBL 84 156 RCL 38 
122 RCL 89 157 RCL 36 
123 RCL 28 158 -
124 + 159 * 
125 STO 89 168 FIX 3 
126 RCL 37 161 FC? 82 
127 FS? 85 is main curve to the 162 ADY 
128 CHS left ? 163 "ARC 2= " 
129 P-R 164 ARCl X 
138 RCL 85 165 AYIEW 
131 + 166 RCL 36 
132 STO 87 return radius N-coord 167 ST+ 16 
133 X{}Y 168 ST- 18 
134 FS? 85 is the main curve to 169 "O/S 2= " 
135 CHS the left? 178 FS? 84 which side? 

136 RCL 86 171 RRCL 16 
137 + 172 FC? 84 
138 STO 88 return radius E-coord 173 RRCl 18 
139 FS? 82 174 RYIEW 
148 XEQ 87 backsight azimuth 175 RCL 36 
141 FS? 88 176 5T- 16 
142 RTH 177 ST+ 18 
143 "RRDIUS POIHT:" 178 CF 84 
144 FS? 82 coordinates or layout? 179 FIX 4 
145 RYIEII 188 RDY 
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181 RTH 
182+LBL 12 
183 "R = " 
184 ARCL 84 
185 AVIEW 
186 RCl 88 
187 HitS 
188 "BELTA =" 
189 AVIEW 
199 CLA 
191 ARCL X 
192 FC? 55 
193 AVIEW 
194 FS? 55 
195 XEQ "BitS" 
196 RCL 84 
197 RCL 98 
198 D-R 
199 * 
288 FIX 3 
291 "L = " 
292 ARCL X 
283 AVIEW 
284 FS? 93 
285 XEQ 11 
286 ADY 
297 ADY 
288 CF 87 
289 RTH 
218tlBL 11 
211 EHlERt 
212 RCL 32 
213 / 
214 RCL 82 
215 RCL 94 

output curve data for 
main portion 

calculate offset chord 

determines the chord 
at the offset line for 
double-taping of main 
portion of cul-de-sac 
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216 + 
217 RCL 94 
218 / 
219 * 
228 I 

221 FIX 2 
222" (" 
223 ARCL X 
224 "~)" 
225 AVIEW output chord distance 

226 RTH 
227tlBL 9S 
228 FS? 83 
229 RTH 
238 XEQ "98" output coordinates 

231 ADY 
232 RlH 
233tLBL 83 
234 "BACKSITE?" 
235 PROltPT prompt for input of 
236 XEQ 23 backsight coordinates 

237 STO 91 
238 RTH 
239*LBL 92 
249 "RADIUS HtE" 
241 PRO"PT prompt for input of 
242 XEQ 23 alignment radius point 

243 STO 28 coordinates 

244 RTH 
245*lBL 23 
246 RCL 86 
247 -
248 XOY 
249 RCL 85 
259 -



251 R-P 
252 CLX 
253 X{)Y 
254 X<8? 
255 368 
256 + 
257 RTN 
258*lBL 18 
259 ADY 
268 188 
261 ReL 48 
262 ReL 39 
263 + 
264 -
265 STO 89 
266 RCL 84 
267 P-R 
268 CHS 
269 RCL 38 
278 + 
271 STO 28 
272 / 
273 InAN 
274 STO 29 
275 D-R 
276 RCL 38 
277 * 
278 RCL 28 
279 RCL 29 
288 COS 
281 / 
282 RCL 38 
283 -
284 FIX 3 
285 ABS 

calculates the offset 
and arc distances at 
the return PRe 
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286 -ARC 1= - output arc length to 
287 XOY return point 

288 RCL 38 
289 RCL 36 
298 -
291 RCL 38 
292 / 
293 * 
294 XOY 
295 ARCL Y 
296 AYIEW 
297 ReL 36 
298 FS? 94 
299 CHS 
398 -
391 -O/S 1= -
382 ARCL X 
393 AYIEW output offset distance 
394 FIX 4 to return point 

395 RTH 
396*LBL 87 moves to next curve 

397 AD~' 
388 ReL 89 
389 188 
318 FS? 85 
311 CHS 
312 + 
313 STO 43 
314*LBL 89 calculates coordinates 
315 RCL 17 from return's radius 
316 FS? 83 point coordinates 

317 RCL 82 
318 FS? 83 
319 -
328 P-R 



321 FS? 85 
322 CHS 
323 RCL 87 
324 t 

325 X(>Y 
326 RCL 88 
327 t 

328 XEg 85 
329 FS? 83 
338 XEQ "RI" 

331 RTH 
332*LBL 98 
333 RCL 43 
334 RCl 21 
335 FC? 97 
336 CHS 
337 t 

output coordi nates 338 XEQ 89 
339 RTN 

radial inverse to set 349. END. 
point 
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BB occupies 90 registers of program memory and should be used with the 
calculator sized at least to 045. The program contains 627 bytes of programming, 
and can be stored on 6 tracks of magnetic cards. 

Subroutines used with this program are "CURD", "CLR" and "98", all of which 
are contained in the UTILITIES 2 series of program steps. In addition to these, 
both "Al" and "OMS" are used. 

It is not necessary to have "OMS" in program memory unless the calculator is 
being used with a printer attached, and it is not necessary to include the 
subroutine "Al" in program memory if the calculator contains either the 
Hewlett-Packard Surveying Pac, or the D'lign COGO 41 module. 

81*LBL "BB" 21 SF 81 
82 XEQ "CLR" clear registers & flag 22 FS? 81 
83 98 status 23 XEQ 86 
84 S10 21 24 X=Y? 
85 36e 25 SF 84 
86 S10 89 26 "RADII?" 
87 SF 97 27 PROPIPT input radii 

98 SF 18 28 STO 84 main radius stored 

89 RTH 29 RDH 
18*LBL B bulb solution with the 38 STO 17 return radius stored 

11 STO 96 coordinates output 31 FS? 91 
12 RDH 32 RDH 
13 STO 85 33 FS? 81 
14 SF 86 34 STO 83 
15 XEQ "AZ" bearing to azimuth 35 "1/2W R?" 
16 S10 18 36 PRO"PT one-half of the street 

17*LBL A bulb solution without 37 STO 36 width 

18 SF 89 coordinates 38 "WIDTH?" throat width of the 

19 XEQ 96 39 PROPIPT cul-de-sac 

28 X=Y? 48 2 
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41 I 

42 S10 16 
43 RCL 17 
44 + 
45 FS? 81 
46 GTO 83 
47 RCL 17 
48 RCL 84 
49 + 
59 STO 37 
51 I 

52 ASIH 
53 S10 14 
54 CHS 
55 99 
56 + 
57 ST+ 21 
58 Rel 14 
59 2 
69 * 
61 ST- 89 
62 RCL 14 
63 COS 
64 RCl 37 
65 * 
66 RCl 17 
67 RCL 36 
68 + 
69 + 
78+lSl 88 
71 FIX 3 
72 STO 15 
73 -D = -
74 RRCL X 
75 AYIEW 

calculate if on curve 

add to central angle 
storage of return 

calculate central angle 
of main bulb section 

straight and curve 
return point 

tangent distance to be 
at centerline of bulb 

76 FS? 81 
77 XEQ 91 
78 ADV 
79 -CEHTER:-
89 AYIEW 
81 FS? 96 
82 XEQ 92 
83 RCL 84 
84 RCL 98 
85 H"S 
86 FIX 4 
87 -DELTA =-
88 AVIEW 
89 ARCL X 
98 FC? 55 
91 AVIEW 
92 FS? 55 
93 XEQ -DI'I5' 
94 D-R 
9S * 
96 FIX 3 
97 'L =' 
98 ARCL X 
99 AVIEW 

188 ADY 
181 -RETURNS:' 
182 AYIEW 
183 XEQ 95 
184 RCL 84 
185 P-R 
186 ASS 
187 FIX 3 
188 'DIST = • 
189 ARCL X 
118 FC? 88 
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calculate arc if curve 

calculate coordinates 
at center point 

output in form DOM'S" 
if printer is attached 

length of arc for main 
curve 

distance to point on 
centerline at PRe's 



111 AVIEW 146 + 
112XOY 147 XOY 
113 ASS 148 / 
114 ·O/S = • offset to PRe's from 149 STO 11 
115 ARCl X centerline 158 RSIH 
116 FC? 88 151 STO 12 
117 AVIEW 152 FS? 84 on curve? 

118 FC? 88 153 CHS 
119 AD\' 154 STt 21 add to return delta 

128 FS? 86 155 RCl 27 
121 XEQ 84 calculate radius point 156 RCl 17 
122 FS? 86 of return curve 157 RCL 16 
123 ADY 158 + 
124 RCl 21 159 RCl 17 
125 XEQ ·CUFW· calculate and output 169 RCl 84 
126 FS? 86 curve data for return 161 + 
127 ADY 162 STO 37 
128 CF 87 163 / 
129 FS? 86 164 ASIH 
138 XEQ 84 165 STO 14 
131 FS? 86 166 CHS 
132 RD',' 167 99 
133 FS? 88 168 + 
134 KEG 87 169 ST+ 21 
135 RTH 178 RCl 14 
136tlBl 83 calculate if on curve 171 2 
137 RCl 83 172 * 
138 RCl 36 173 ST- 88 subtract from central 

139 RCl 17 174 188 delta angle 

148 + 175 RCl 14 
141 FS? 84 outside curve? 176 FC? 84 
142 CHS 177 -
143 - 178 RCl 12 
144 RCl 17 179 + 
145 RCl 16 188 SIN 
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181 RCL 37 216 "RRDI I?" 
182 * 217 PRO"PT input of radii 

183 RCL 11 218 STO 84 center radius 
184 i 219 RDH 
185 RCL 83 228 STO 17 return radius 
186 - 221 -1I2W?-
187 RBS 222 PRO"PT half -width of street 
188 XEQ 88 223 STO 16 
189 RTN 224 RCL 89 
198tLBL D knuckle solution with 225 98 
191 SF 86 coordinates 226 RCL 82 
192 STO 86 227 -
193 RDH 228 -
194 STO 85 229 STO 18 
195tLBL C sol ve knuck Ie without 238 RCL 84 
196 SF 88 coordinates 231 RCL 17 
197 180 232 + 
198 STO 88 233 RCL 82 
199 98 234 SIN 
288 STO 14 235 I 
281 XEQ "AZ" 236 STO 19 
282 STO 89 237 RCL 17 
283 XEQ "AZ" 238 RCL 16 
284 STO 18 239 + 
285 RCL 89 248 -
286 RCL 18 241 RCL 82 
287 - 242 TAH 
288 RBS 243 * 
289 2 244 "T = -
218 / 245 ARCL X output tangent dist. 
211 STO 82 246 AYIEW 
212 98 247 RCL 84 
213 XOY 248 RCL 17 
214 - 249 + 
215 STO 21 central angle, return 258 RCL 82 
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251 TAH 286 RCL 84 
252 I 287 RCL 17 
253 RCl 19 288 t 
254 RCl 16 289 P-R 
255 - 298 RCl 85 
256 RCl 17 291 t 
257 - 292 STO 87 
258 RCl 82 293 XOV 
259 COS 294 RCl 86 
268 I 295 t 
261 - 296 STO 88 
262 XEQ 88 output return point 297 XEQ "98" output coordinates 
263 RTH 298 RTH 
264tlBl 81 299tLBL 85 set brg/az to radius 
265 RCl 12 398 RCL HI point of return 

266 D-R 381 188 
267 RCl 93 382 t 
268 * 383 RCL 14 
269 "ARC = " output arc length 384 FS? 87 
278 ARCL X 385 CHS 
271 AnEW 386 -
272 RTH 387 RTH 
273tlBl 82 calculate coordi nates 388tLBL 86 prompt sequence for 
274 RCL 18 at center 389 "'(. curved al ignment 
275 RCL 15 318 ASTO X 
276 P-R 311 ROH 
277 STt 85 312 FS? 89 
278 XOV 313 "CURVE?· 
279 STt 86 314 FC? 89 
288 RCl 85 315 "OUTSIDE?· 
281 RCl 86 316 PROt1PT 
282 XEQ "98" output coordinates 317 ASTO V 
283 RTH 318 AOFF 
284tLBL 84 calc radius points of 319 CF 89 
285 XEQ 85 return curve 

328 RTIl 
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321tLBL 87 
322 RCl 19 
323 RCL 16 
324 2 
325 * 
326 -
327 RCL 17 
328 -
329 STO 17 
338 RCL 82 
331 2 

calculate curve data 332 * 
opposite knuckle 333 5TO 21 
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334 RDY 
335 -OPPOSITE:-
336 RYIEW 
337 -R = - output radius opposite 

338 ARCl Y 
339 AYIEW 
348 XEQ -CURD- calculate curve data 

341 RTH 
342 END 



NN occupies 94 registers of program memory and should be used with the 
calculator sized at least to 045. The program contains 656 bytes of programming, 
and can be stored on 6 tracks of magnetic cards. 

Subroutines used with this program are "SORT", "CURD", "CLR", "RI" and 
"98", all of which are contained in the UTI LI TIES 2 series of program steps. 
In addition to these, both "AI" and "OMS" are used. 

It is not necessary to have "OMS" in program memory unless the calculator is 
being used with a printer attached, and it is not necessary to include the 
subroutine "AI" in program memor y if the calculator contains either the 
Hewlett-Packard Surveying Pac, or the O'Zign COGO 41 module. 

91tLBL "HH" 21 -
92 XEQ "CLR" clear registers & set 22 EHTERt 
93 SF 19 flag status 23 1813 
94 XEQ "SORT" subroutine for prompt 24 X(=V? 
95 XEQ "AZ" sequence 25 XEQ 91 rotate by 180 0 

96 STO 99 26 XOV 
97 XEQ 94 set direction 27 X(9? 
98 1 28 XEQ 98 rotate by 180 0 

99 X=~'? 29 X(9? 
19 SF 89 38 XEQ 99 
11 XEQ "AZ" bearing to azimuth 31 STO 83 
12 STO 19 32 XEQ 92 
13 913 33 ADY 
14 - 34+LBL 98 calc subroutine 

15 XEQ 94 set direction 35 -R?-
16 1 36 PRO"PT 
17 X=Y? 37 STO 17 
18 SF 91 38 RCL 83 
19 RCL 99 39 FS? 87 
28 RCL 18 48 XEQ 13 subtract from 180 0 
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41 STO 21 76 GTO 8S 
42 XEQ 83 curve data setup 77 RTH 
43 XEQ 89 sorts direction, match 78tLSL 89 
44 FIX 3 to flag setting 79 RCL 89 
45 RCL 19 88 FS? 87 
46 ASS 81 XEQ 88 delta less than 0°? 
47 -DIST A = - 82 99 
48 ARCL X 83 FS? 87 
49 AVIEW output first distance 84 CHS 
58 FIX 4 85 FS? 88 
51 FS? 82 86 CHS 
52 XEQ 85 calculate coordinates 87 + 
53 FS? 82 88 RCL 16 
54 XEQ 87 calculate radius pOint 89 FS? 89 
55 FS? 83 for return 98 CHS 
56 XEQ 18 91 P-R 
57tLBL 25 insert for return 92 RCl 18 
58 FIX 3 93 99 
59 RCL 28 94 FS? 87 
69 ASS 9S CHS 
61 -DIST B = - 96 FS? 88 
62 ARCL X output distance #2 97 CHS 
63 AYIEW 98 -
64 FIX 4 99 RCL 18 
65 FS? 82 188 P-R 
66 XEQ 86 calculate coordinates 181 XOV 
67 FS? 89 182 RDH 
68 STOP 183 XOV 
69 FS? 88 184 -
78 GTO 11 185 RDH 
71 FS? 87 186 XOY 
72 GTO 14 redo flag status 187 -
73 SF 88 188 Rt 
74 SF 85 189 X(}V 
75 SF 87 118 STO 22 
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111 XOY 
112 STO 23 
113 RCl 18 
114 SIN 
115 * 
116XOY 
117 RCl 18 
118 COS 
119 * 
128 + 
121 RCl 83 
122 SIN 
123 I 

124 STO 19 
125 RCl 22 
126 RCl 23 
127 FS? 89 
128 CHS 
129 RCL 89 
139 SIN 
131 • 
132 XOY 
133 FS? 89 
134 CHS 
135 RCL 89 
136 COS 
137 • 
138 + 
139 RCL 83 
148 SIN 
141 I 

142 FS? 89 
143 CHS 
144 STO 29 
145 RCL 17 

146 RCL 21 
147 2 
148 I 

149 TRH 
159 * 
151 FS? 87 
152 CHS 
153 FS? 88 
154 CHS 
155 ST+ 19 
156 FS? 87 
157 CHS 
158 FS? 89 

distance, quads 1 & 3 159 CHS 
168 ST+ 28 
161 RTH 
162+LBL 18 calculate return delta 
163 1 
164 S10 27 
165 RCL 89 
166 99 
167 FS? 88 
168 CHS 
169 FS? 89 
178 CHS 
171 -
172 STO 31 
173 RCL 38 
174 RCL 32 
175 I 

176 .46 
177 + 
178 FIX tl 

distance quads 2 & 4 179 RND 
188 STO 34 
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181 FIX 4 216 RCL 87 
182 RCL 21 217 + 
183 STO 38 218 XOY 
184 XOY 219 RCL 88 
185 / 228 + 
186 STO 33 221 CLR 
187tLBL 12 loop/stop 222 FIX 4 
188 RCL 27 223 XEQ -RI- radial inverse to set 
189 RCL 34 224 1 point 

198 X=Y? 225 ST+ 27 
191 GTO 25 insert for return 226 GTO 12 
192 XEQ 19 227 RTH 
193 RTH 22StLBL 11 change from zone 3 to 

194tLBL 19 curve loop 229 CF 99 zone 4 

195 RCL 31 238 CF 98 
196 RCL 33 231 CF 97 
197 RCL 27 232 CF 95 
198 * 233 SF 99 
199 FS? 87 234 188 
288 CHS 235 RCL 93 
291 FS? 88 236 -
292 CHS 237 STO 93 
283 - 238 STO 21 
294 CLR 239 GTO 98 
285 FIX 8 248 RTH modify delta 

296 CF 29 241tLBL 13 
297 RRCL 27 242 189 
298 -.. r 243 XOY 
289 RRCL 34 244 -
218 AYIEII output fractional label 245 RTH 
211 SF 29 246tLBL 14 reset flag status 

212 RCL 17 247 CF 97 
213 RCL 82 248 SF 98 
214 - 249 SF 84 
215 P-R 258 SF 81 
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251 GTO 88 286 2 
252 RTN 287 / 
253tLBL 81 288 IHT 
254 - 289 RTH 
255 EHTERt 298tLBL 95 calcu late coordinates 
256 RTN 291 RCL 89 
257tLBL 88 292 RCL 16 
258 180 293 FS? 83 
259 FS? 87 294 XEQ 24 
268 CHS 295 FS? 88 
261 + 296 CHS 
262 RTN 297 FS? 89 
263tLBL 82 prompt sequence 298 CHS 
264 -1I2W A?" 299 RCL 19 
265 PRO"PT 388 R-P 
266 STO 16 381 RDH 
267 -li2W B" 382 + 
268 PROttPT 383 Rt 
269 STO 18 384 P-R 
278 RTH 385 RCL 85 
271tLBL 83 386 + 
272 ADY 387 X<>Y 
273 "R = " 388 RCL 86 
274 ARCL 17 output return radi us 389 + 
275 AYIEW 318 FC? 83 
276 RCL 21 311 XEQ -98" output coordinates 
277 XEQ -CURD- calculate and output 312 Fe? 83 
278 ADY curve data 313 ADY 
279 RTH 314 FS? 83 
288tLBL 84 set azimuth direction 315 XEQ -RI" radial inverse to set 
281 99 316 RTH point 

282 / 317tLBL 24 
283 INT 318 RCL 82 
284 1 319 + 
285 + 328 RTH 
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321tLBL 87 351 XEQ -RI- radial inverse to set 322 RCl 89 352 IUN point 
323 RCl 17 353tlBL 86 calculate coor di nates 324 RCl 16 354 RCL 18 325 + 355 RCL 18 326 FS? 88 356 FS? 83 327 CHS 357 XEQ 24 328 FS? 89 358 FS? 88 329 CHS 359 CHS 338 RCL 19 368 RCL 28 331 R-P 361 R-P 332 RDH 362 RDH 333 + 363 FS? 87 334 Rt 364 CHS 335 P-R 365 -336 RCL 85 366 Rt 337 + 367 P-R 338 STO 87 368 RCL 85 339 X<)Y 369 + 348 RCL 86 378 X<)Y 341 + 371 RCl 86 342 STO 8S 372 + 343 -RADIUS POINT:- 373 FC? 83 344 FS? 82 374 XEQ -98- output coordinates 345 RYIEW label output 375 Fe? 83 346 FC? 83 376 ADV 347 XEQ -98- output coordi nates 3n FS? 83 348 Fe? 83 378 XEQ -RI- radial inverse to set 349 ADY 379 RTH point 

358 FS? 83 388 EMD 
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NO occupies 64 registers of program memory and should be used with the 
calculator sized at least to 045. The program contains 448 bytes of programming, 
and can be stored on 4 tracks of magnetic cards. 

Subroutines used with this program are "SORT", "CURD", "ClR", "RI", "DIV", 
"SET" and "98", all of which are contained in the UTILITIES 2 series of program 
steps. In addition to these, both "AI" and "DMS" are used. 

It is not necessary to have "DMS" in program memory unless the calculator is 
being used with a printer attached, and it is not necessary to include the 
subroutine "AI" in program memory if the calculator contains either the 
Hewlett-Packard Surveying Pac, or the D'Zign COGO 41 module. 

91tLBL "HO" 
82 XEQ "CLR" 
93 SF 19 
84 CLX 
95 RTH 
96tLBL B 
97 SF 91 
98 SF 94 
99tLBL A 
18 XEP "SORT" 
11 >:EQ "AZ" 
12 STO 91 
13 XEQ "RZ" 
14 STO 18 
15 oR?" 
16 PROI1PT 
17 STO 94 
18tLBL 92 
19 "1/211 A?" 
28 PROI1PT 
21 STO 16 
22 "l!2W 8?" 

clear regi sters & set 
flag status 

type B intersection 

type A intersection 
prompt sequence 

bearing to azimuth 

bearing to azimuth 

start prompts 
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23 PROI1PT 
24 STO 18 
25 oR?" 
26 PROI1PT 
27 STO 17 
28 RCL 18 
29 RCL 91 
38 -
31 FS? 94 
32 XEQ 93 
33 STO 9a 
34tLBL 88 
35 EHTERt 
36 SIH 
37 RCL 84 
38 • 
39 STO 93 
49 RCL 17 
41 RCL 16 
42 + 
43 FS? 98 
44 CHS 

calculate return curve 
data 



45 FS? 84 88 CHS 
46 CHS 81 FS? 97 
47 + 82 CHS 
48 RCL 17 return radius 83 + 
49 RCL 18 84 * 
50 + 85 FS? 87 
51 FS? 98 86 CHS 
52 CHS 87 RCL 89 
53 FS? 97 88 COS 
54 CHS 89 FS? 91 
55 RCL 94 98 CHS 
56 + 91 RCL 94 
57 I 92 CHS 
58 ASIN 93 FS? 87 
59 STO 14 94 CHS 
68 XOY 95 FS? 84 
61 FS? 84 96 CHS 
62 XOY 97 * 
63 FS? 88 98 + 
64 XOY 99 FS? 87 
65 FS? 87 188 CHS 
66 X()Y 181 STO 19 distance, line A 
67 - 182 ABS 
68 STO 15 angle factor 183 ADY 
69 RCL 14 194 FIX 3 
78 COS 185 -A = -
71 RCL 94 186 ARCL X 
72 RCL 17 return radius 197 AYIEW output di stance A 
73 FS? 88 188 XEQ 87 calculate coordinates 

74 CHS 189tLBL 85 at radius point 

75 FS? 87 118 RCL 15 
76 CHS 111 FS? 87 
77+ 112 CHS 
78 RCL 18 width 113 D-R 
79 FS? 98 114 RCL 84 
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115 • 158 "R?" 
116 FS? 88 151 PROt1PT input next radius 

117 CHS 152 STO 17 
118 STO 28 153 RCl 88 
119 RBS 154 GTO 88 
128 FIX 3 155 RTH 
121 "B = " 156tlBl 83 calculate return curve 

122 RRCl X 157 368 
123 RYIEW output distance B 158 X{}Y 
124 FIX 4 159 -
125 RCl 89 168 360 
126 188 161 XOY 
127 + 162 X)Y? 
128 RCl 21 163 -
129 FS? 87 164 X{9? 
138 CHS 165 CHS 
131 - 166 RTH 
132 RCl 17 167tlBl 81 reset flag status 

133 FS? 82 168 SF 88 
134 RCl 82 169 CF 97 
135 FS? 82 179 SF 88 
136 - 171 "R?" 
137 P-R 172 PROt1PT input next radius 

138 RCl 87 173 STO 17 
139 + 174 RCl 88 
148 XOY 175 GTO 88 
141 RCl 88 176 IHH 
142 + 177tLBL 87 calculate coordinates 

143 FS? 86 178 RCl 81 at radius point 

144 XEQ 84 output coordinates if 179 RCL 19 
145 FS? 83 wanted 188 P-R 
146 XEQ "RI" radial inverse to set 181 RCL 85 
147 FS? 87 point 182 + 
148 GTO 81 183 STO 87 
149 SF 87 184 XOY 
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185 RCL 86 
186 + 
187 STO 88 
188 RCL 91 
189 98 
199 FS? 88 
191 CHS 
192 + 
193 STO 89 
194 RCL 16 
195 FS? 82 
196 RCL 82 
197 FS? 82 
198 + 
199 P-R 
289 ST+ 97 
291 XOY 
292 ST+ 98 
293 RCL 87 
294 RCL 98 
295 FS? 96 
296 XEQ 84 
297 FS? 93 
288 XEQ -RI-
299 RCL 99 
219 RCL 17 
211 FS? 92 
212 RCL 92 
213 FS? 92 
214 -
215 P-R 
216 ST+ 87 
217 XOY 
218 ST+ 88 
219 RCL 87 

228 RCL 88 
221 -RRD. POINT:-
222 FS? 82 
223 RVIEW label output 

224 FS? 96 
225 XEQ 84 output coordinates 

226 FS? 83 
227 XEQ -RI- radial inverse to set 

228 FIX 3 point 

229 -R = -
238 ARCL 17 
231 AVIEW output current radius 

232 99 
233 RCL 14 
234 CHS 
235 FS? 97 
236 CHS 
237 FS? 94 
238 CHS 
239 + 
248 STO 21 

output coordinates 241 XEQ -CURD-calculate and output 
242 ADY curve data 

radial inverse to set 243 FS? 83 
point 244 XEQ -DIY· divide curve per max 

245 FS? 83 spacing requirements 

76 

246 XEQ -SET- calculate curve points 

247 CTO 95 
248 RTH 
249+LBL 94 
258 FS? 93 
251 RTH 
252 XEQ -98· output coordinates 

253 ADY 
254 RTH 



CC occupies 92 registers of program memory and should be used with the 
calculator sized at least to 045. The program contains 641 bytes of programming, 
and can be stored on 6 tracks of magnetic cards. 

Subroutines used with this program are "SORT", "CURD", "CLR", "RI", "DIV", 
"SET" and "98", all of which are contained in the UTILITIES 2 series of program 
steps. In addition to these, both "Al" and "OMS" are used. 

It is not necessary to have "OMS" in program memory unless the calculator is 
being used with a printer attached, and it is not necessary to include the 
subroutine "Al" in program memory if the calculator contains either the 
Hewlett-Packard Surveying Pac, or the D'lign COGO 41 module. 

81tLBL "CC" 21 STO 36 radial azimuth, line B 

82 XEQ "CLR" clear registers & set 22 CF 18 
83 SF 18 flag status 23 RCL 35 radial azimuth line A 

84 XEQ "SORT" prompt sequence 24 XOV 
85 FS? 83 25 -
86 XEQ 11 26 369 
97 FS? 83 27 XOV 
98 XEQ 19 28 X(9? 
99 "A LINE R=?" 29 + 
18 PRO"PT begin added prompts 38 STO ee 
11 STO 37 31 "l!2W B?" 
12 XEQ "AZ" bearing to azimuth 32 PRO"PT 
13 STO 35 33 STO 18 
14 "l!2W A?" 34 RCL e8 delta 

15 PRO"PT 35 RCL 38 radius, line B 

16 STO 16 36 P-R 
17 "B LINE R=?" 37 RCL 37 radius, line A 

18 PRO"PT 38 -
19 STO 38 39 R-P 
28 XEQ "AZ" bearing to azimuth 48 STO 83 base distance 
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41 CLX 
42 RCL 37 
43 RCL 38 
44 RCL 83 
45 + 
46 + 
47 2 
48 I 

49 STO 18 
58 Xt2 
51 LASTX 
52 RCL 38 
53 * 
54 -
55 RCL 37 
56 RCL 93 
57 * 
58 / 
59 SQRT 
68 ACOS 
61 2 
62 * 
63 STO 39 
64 SIN 
65 RCL 37 
66 STO 28 
67 RCL 18 
68 Xt2 
69 LASTX 
78 RCL 37 
71 * 
72-
73 RCL 38 
74 / 
75 RCL 83 

radius, line B 

calculated angle 
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76 / 
77 SQRT 
78 RCOS 
79 2 
88 * 
81 STO 48 calculated angle 

82 SF 81 
83tlBL 88 begin solutions 

84 FS? 84 
85 SF 87 
86 FS? 89 
87 SF 87 
88 -R?-
89 PRO"PT 
98 STO 17 
91 RCL 16 
92 + 
93 FS? 81 
94 CHS 
95 FS? 84 
96 CHS 
97 RCL 37 
98 + 
99 STO 18 

188 RCL 17 
181 RCL 18 
182 + 
183 FS? 81 
184 CHS 
185 FS? 89 
186 CHS 
187 RCL 38 
188 + 
189 STO 28 
118 RCL 83 



111 + 146 STO 41 third angle 

112 + 147 189 
1132 148 XOY 
114 I 149 RCL 29 
115 STO 42 temporary storage reg 159 + 
116 X12 151 FS? 81 
117 LASTX 152 -
118 RCL 28 base side two 153 FS? 88 
119 * 154 -
129 - 155 STO 21 central angle of the 

121 RCL 19 base side one 156 RCl 39 return 

122 RCL 83 base distance IS7 RCL 29 
123 * 158 FS? 84 
124 I 159 XOY 
125 SQRT 168 FS? 88 
126 RCOS 161 XOY 
127 2 162 -
128 * 163 D-R 
129 STO 29 calcu lated ang Ie 164 RCL 37 radius, line A 

138 SIN 165 • 
131 RCL 18 166 FIX 3 
132 RCl 42 167 RD~' 
133 Xt2 168 RD~' 
134 LRSTX 169 -ARC R = -
135 RCL 18 178 RRCL X 
136 * 171 RYIEW output arc distance 
137 - 172 FC? 82 
138 RCL 28 173 ADY 
139 I 174 FS? 82 
148 RCL 83 175 XEO 81 set coordinates 

141 I 176 FS? 82 
142 SQRT 177 KEO 82 output radius point if 

143 RCOS 178 FIX 3 coordinates or layout 
are wanted 144 2 179 -R = -

145 * 188 RRCL 17 

79 



181 RYIEW output return radius 

182 RCL 21 
183 XEQ 'CURD' calculate curve data 
184 RDV 
185 FS? 83 
186 XEQ 'DIY' divide curve per max 
187 FS? 83 spacing instruction 

188 XEQ 'SET' set coordinates at the 
189 RCL 48 curve points 

198 RCl 41 
191 FS? 88 
192 XOY 
193 FS? 89 
194 XOY 
195 -
196 D-R 
197 RCL 38 
198 " 
199 FIX 3 
288 'ARC B = • 
281 ARCl X 
282 RYIEW output line B arc dist 

293 FS? 82 
284 XEP. 83 
295 FS?C 8S 
286 SF 89 
287 FS?C 84 
288 SF 88 
289 FS?C 81 
218 SF 84 
211 CF 87 
212 GTO 89 
213 RTN 
214tlBl 11 additional prompts if 
215 FS? 86 layout or coord. mode 

80 

216 RTN 
217 'IHTER-X HtE' 
218 PRO"?T input coordinates at 
219 STO 96 intersection 

228 RDH 
221 STO 95 
222 RTN 
223tlBl 12 azimuth rotation 

224 180 
225 -
226 STO 89 
227 189 
228 + 
229 RTH 
239tlBl 81 calculate coordinates 
231 188 at return radius point 

232 RCL 35 
233 + 
234 RCL 37 
235 P-R 
236 RCl 95 
237 + 
238 STO 97 
239 XO'r' 
248 RCL 96 
241 + 
242 STO 98 
243 RCL 35 
244 RCL 39 
245 RCL 29 
246 -
247 + 
248 FS? 81 
249 XEQ 12 rotate 

258 FS? 84 



251 XEQ 12 rotate 286 t 
252 FS? 88 287 FC? 83 
253 STO 89 288 XEQ "98· output coordinates 

254 FS? 89 289 ADY 
255 STO 89 reset azimuth 298 FS? 83 
256 RCL 17 return radius 291 XEQ "RI· radial inverse to set 

257 RCl 16 half -width A 292 RTN points 

258 t 293tlBl 82 output coordinates 

259 FS? 81 294 "RADIUS POINT:· 
268 CHS 295 FS? 82 
261 FS? 84 296 AYIEW 
262 CHS 297 RCl 87 
263 RCl 37 radius, line A 298 RCL 88 
264 t 299 FC? 83 
265 P-F. 388 XEQ "98· output coordinates 

266 STt 87 381 FS? 86 
267 X(}Y 382 ADY 
268 ST+ 88 383 FS? 83 
269 RCL 36 384 XEQ ·RI· radial inverse to set 

278 RCl 48 385 RTN point 

271 RCL 41 386tLBL 83 
272 - 387 RCL 35 
273 - 388 RCL 39 
274 RCL 17 389 RCL 29 
275 FS? 83 318 -
276 XEQ 89 modify radius by o/s 311 t 
277 FS? 84 312 RCL 17 
278 CHS 313 FS? 83 
279 FS? 88 314 XEQ 89 modify radius by o/s 

288 CHS 315 FS? 88 
281 P-R calculate coordinates 316 CHS 
282 RCL 87 317 FS? 89 
283 t 318 CHS 
284 X()Y 319 P-R 
28S RCL 88 328 RCL 87 

81 



321 + 
322 X{}Y 
323 RCl 88 
324 + 
325 FC? 83 
326 XEQ -98- output of coordinates 

327 FS? 83 
328 XEQ -RI- radial inverse to set 

329 RTH point 

338tLBl 89 
331 RCl 82 
332 -
333 RTH 
334tlBl 18 prompt (layout mode) 

335 -BACKSITE?-

82 

336 PRO"PT 
337 RCl 86 
338 -
339 X(}Y 
348 RCL 85 
341 -
342 R-P 
343 CLX 
344 XOY 
345 X(8? 
346 368 
347 + 
348 STO 81 
349 RTH 
358 EHD 

backsight azimuth 



We often are asked, "How do you store coordinates by point number without 
X-function in a 41?" There are a number of ways this can be done, but this 
little routine is one of the easiest. 

PIN (point in) assigns the next consecutive number in the counter register to 
any coordinate pair when the N-coord is in the Y register and the E-coord is 
in X. POUT (point out) replaces the coordinate pair into the Y and X registers 
for whatever point number is in the X register when executed. 

These two routines (©1983, Ted J. Kerber). combined with short programs 
that tap the subroutines of the HP SURVEYING PAC, give you a complete traverse 
and inverse package. It may also be extended into storage of three-dimensional 
coordinates by using similar steps to store the Z register, and have the elevation 
of the point reside there. 

The number of points you can store by this method is only limited by the total 
number of available registers (it requires two registers per point number), and 
this is dictated by how many registers you have to use up with the other routines. 

In the example listings, with the calculator sized at 120, we're storing 
N-coordinates in registers 20 thru 69, and E-coordinates in registers 70 thru 
119 (a total of 49 points). with register 17 used as the counter. Begin with 
o in register 17. 

You can custom fit the routine to your own needs by varying step 19 (first 
E register), steps 26 and 38 (first N register) and step 43 (difference between 
registers). Data cards can be used to input or dump the coordinates for later 
use. You can recall and use the coordinates without having to look at them 
by adding a PRINT/DON'T PRINT flag in front of the "AVIEW" steps. 

81tlBL "PIN" 15 ClP 29 IWN 43 58 
82 RCl 17 16 ARCL Y 38 STO IND 19 44 + 
83 1 17 AVIEII 31 RTH 45 STO 19 
84 + 18 ADY 32tLBl "POUT" 46 RDH 
85 FIX 8 19 78 33 FIX 8 47 RCL IND 19 
86 CF 29 28 + 34 eLA 48 ClA 
87 CUi 21 STO 19 35 ARCL X 49 ARCL Y 
88 ARCL X 22 RDH J6 AYIEII 58 AYIEII 
89 AYIEII 23 STO IND 19 37 FIX 4 51 CUI 
18 STO 17 24 ClX 38 28 52 ARCL X 
11 FIX 4 25 RCL 17 39 + 53 AYIEII 
12 CLA 26 28 48 STO 19 54 ADV 
13 ARCL Z 27 + 41 RCL IND 19 55 RTN 
14 A~'IEII 28 STO 19 42 X{)Y 56 END 

83 



84 



", ".. 

OTHER SOFTWARE FOR THE HP-41CV ICX 

. CARD PROGRAMMING SERVICE 
time involved in typing in the program steps, 
programs will work properly, send 20 blank 
or money order ($8.50 per set) 

to save yourself the 
and to insure that the 
card with your check 

We will program your cards for you and return them in a labeled card 
holder which may be inserted directly into your book. 

ProgramlQing on cards. Geometries ............ . $8.50 

HP-41CV I CX SURVEYING FIELD SOLUTIONS 

A fully documented and illustrated solutions book for the surveyor. 

FIELD LAYOUT ~ SPIRALS ~ FIELD LOCATION ~ TOPO 
REMOTE SLOPE ST AKING ~ RADIAL INVERSE and much more! 

Surveying Field Solutions . . . . . . . . . . . . . . • . • $19.95 

CARD PROGRAMMING SERVICE the card programming 
service is also available for the Surveying Field Solutions book. Send 

. 20 blank cards with your order. 

Programming on cards. Field Solutions . . . . . . . . . . . $8.50 

COGO 41 

This is the ROM you've been .needing. Complete traverse, inverse 
. . everything the others have and more! Coordinate storage and 
retrieval option by point number. No need to pre-divide to mean 
angles before input. 

The closure routine includes automatic angle check and adjustment. 
T'hecompass and transit corrections are automatic, at the touch of 
a button. X-memory is not required! 

. All of the normal intersection routines are included, plus LINE TO 
aPIRAL and CURVE TO SPIRAL. Bearings and azimuth may be input, 
or defined by input of the point numbers at either end of an existing 
line. 

COGO 41 ........... . . . . . . . . available mid-1987 

CALIFORNIA RESIDENTS PLEASE ADD ~ TAX 
prices valid thru May 1987 

~:"~<"Fi\ land survey. 
l.1:U &n~u development 
P. o. aox 1170 • PACIFICA. CA 8404~ 
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