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INTRODUCTION

In an effort to provide continued value to it’s customers, Hewlett-Packard is introducing a unique service for
the HP fully programmable calculator user. This service is designed to save you time and programming effort.
As users are aware, Programmable Calculators are capable of delivering tremendous problem solving potential in
terms of power and flexibility, but the real genie in the bottle is program solutions. HP’s introduction of the first
handheld programmable calculator in 1974 immediately led to a request for program solutions — hence the begin-
ning of the HP-65 Users’ Library. In order to save HP calculator customers time, users wrote their own programs
and sent them to the Library for the benefit of other program users. In a short period of time over 5,000 programs
were accepted and made available. This overwhelming response indicated the value of the program library and a
Users’ Library was then established for the HP-67 /97 users.

To extend the value of the Users’ Library, Hewlett-Packard is introducing a unique service—a service designed
to save you time and money. The Users’ Library has collected the best programs in the most popular categories from
the HP-67/97 and HP-65 Libraries. These programs have been packaged into a series of low-cost books, resulting
in substantial savings for our valued HP-67/97 users.

We feel this new software service will extend the capabilities of our programmable calculators and provide a
great benefit to our HP-67/97 users.

A WORD ABOUT PROGRAM USAGE

Each program contained herein is reproduced on the standard forms used by the Users’ Library. Magnetic
cards are not included. The Program Description | page gives a basic description of the program. The Program
Description Il page provides a sample problem and the keystrokes used to solve it. The User Instructions page
contains a description of the keystrokes used to solve problems in general and the options which are available to
the user. The Program Listing | and Program Listing Il pages list the program steps necessary to operate the calcu-
lator. The comments, listed next to the steps, describe the reason for a step or group of steps. Other pertinent
information about data register contents, uses of labels and flags and the initial calculator status mode is also found
on these pages. Following the directions in your HP-67 or HP-97 Owners’ Handbook and Programming Guide,
“Loading a Program” (page 134, HP-67; page 119, HP-97), key in the program from the Program Listing | and
Program Listing Il pages. A number at the top of the Program Listing indicates on which calculator the program
was written (HP-67 or HP-97). |If the calculator indicated differs from the calculator you will be using, consult
Appendix E of your Owner's Handbook for the corresponding keycodes and keystrokes converting HP-67 to HP-97
keycodes and vice versa. No program conversion is necessary. The HP-67 and HP-97 are totally compatible, but
some differences do occur in the keycodes used to represent some of the functions.

A program loaded into the HP-67 or HP-97 is not permanent—once the calculator is turned off, the program
will not be retained. You can, however, permanently save any program by recording it on a blank magnetic card,
several of which were provided in the Standard Pac that was shipped with your calculator. Consult your Owner’s
Handbook for full instructions. A few points to remember:

The Set Status section indicates the status of flags, angular mode, and display setting. After keying in your
program, review the status section and set the conditions as indicated before using or permanently re-
cording the program.

REMEMBER! To save the program permanently, clip the corners of the magnetic card once you have
recorded the program. This simple step will protect the magnetic card and keep the program from being
inadvertently erased.

As a part of HP’s continuing effort to provide value to our customers, we hope you will enjoy our newest concept.
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Program Desecription 1

-

Program Title Loaded Vertical Antennas

Contributor’s Name HEWLETT-PACKARD
1000 N.E. CIRCLE BLVD.

Address . . —
ity  CORVALLIS State  OREGON Zip Code 97330 J
\.
N
Program Description, Equations, Variables —
Let A = Height above ground in inches e
B = Length of lower section.in inches e -
C = Length of upper section in. inches — —
a = Average thickness in inches -
F = Frequency in MHz R
A= Vc/F = 3x10%/2.54F Z0 = 138 LOG [(A +B + C)/al -
Electrical length of each section
B°= B-360/XA = B-360-254F/3x10* = B-F/32.81 degrees -
ce . = C-F/32.81 degrees
Required Reactance I
jXL= jA0 (Cotan C°- Tan B°). . -
Inductance L = jXL/ZHF = pHy -
R . _ _ I _—
RAD = [(C°COSB°)/2 + B°(1 + COSB°®)/2]2/82.3. = QHMS . .
Operating Limits and Warnings —
Antenna must be shorter than 90°electrical length.
\ y
7
This program has been verified only with respect to the numerical example given in Program Description !l. User accepts and uses
this program materiai AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.
NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.
. J




Program Deseription 11

= )
Sketch(es)
| T
LOADING COIL —;i——
THICKNESS @ I _;£__
<
L ' " GROUND ooy
- )
Sample Problem(s) . ) .
Given A = 24 inches
B = 55 inches
C = 55 inches
a = .125 inches
F=7.2 MHz
. R,
Find L and "'RAD
Repeat for B = 0 inches
C = 110 inches
Solution(s)
[RTN] [R/S] 24[A] 55[B] [c] .125 [D] 7.2[E]
[A] L = 41.24 uHy
[R/S] RRAD = 3.87 OHMS
0 [B] 110[c] [A] L = 20.62 pHy
[R/S] RRAD = 1.77 OHMS
\.
\
Reference(s) The Mobile Manual for Radio Amateurs, first edition, Pgs. 239 thru 243,
American Radio Relay League, 1955. This program is a translation of the HP-65
User's Library program #1470A submitted by Paul Bunnell.
L )




User Instruetions 3

LOADED VERTICAL ANTENNAS

B C a

INPUT OUTPUT

STEP INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS
1. 1 Enter program . JEi:;]
2. | Initialize Lf ]l A
3. | Inputs

Dimension A Inches A

Dimension B Inches B

Dimension C Inches ¢

Thickness a Inches D

Ereguency MHz | E
4 Qutputs

Laductance A L uHy

Radiation resistance R/S RRAD OHMS

—_— e — e —— o ——— e —_—_——— —— — —— — —— —— — ——— e e — i ——
i ' g
. ' i | . o
e o e e e e ——— e e —— s —— e e e

e e e e e e e e e e e e e e e - ——— ——— L




97 Program Listing 1

4
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
@81 *LBLa 21 16 11 | 757 T 54
882 CF1 162281 ' Initialize 856 RCLS 36 85
883  RIN 24 859 z -24 L in uHy
884 #LBLA 21 11 868 R/ 51
885 F1? 16 23 81 861 RCL? 36 87
aes  ET0M 22 81 862 cos 4z
887 §T01 35 81 . A > Reg 1 863 ENT? -2
aes SF1 16 21 81 264 ENT? -21
883 RTN 24 865 RCL6 36 86
p18 =xLBLB 21 12 866 x -35
811 SsT02 35 8z B - Reg 2 867 2 az
a12 RTH 24 868 z -24
813 xLBLC 21 13 2y -
814  STO3 35 63 C > Reg 3 3;‘,3 X ; ;i
81s RTN 24 a7l + -55
816 =xLBLD 21 14 872  RCL? 36 87
817  ST04 35 84 a > Reg 4 873 x -35
aig RTH 24 874 2 8z
819 xLBLE 21 15 §75 : -24
828 ST0S 35 a5 F Reg 5 76 + -55
821 RN 24 877  ENTt -21
822 *LBL1 21 el a7g x -35
@23 RCL1 36 81 879 g 85
824 RCLZ 36 8z #ga 2 8z
825 RCL3 36 83 881 ] €2
6z6 4 -39 882 3 83
az7 + -39 883 = -24 .
828 RCL4 36 84 asd  RTH 24 R in OHMS
829 2 -24
838  LOG 16 32
831 1 a1
832 3 83
833 8 68
834 X -35 Z0
@35 RCL3 36 83 - LABELS =
836  RCLS 36 83 Used ®Used © Used Used Used
ai? 2 83 a b c d e
818 z 8z Used
839 . -62 0 1 2 3 ¢
848 8 85 5 5 7 B 3
841 z 24
@42 5108 35 85
843 X -35
844  STOS 35 86 C° ~ Reg 6
@45  TaN 43 100
846 1.1 52
847  RCLZ 36 8z
848  RCLS 36 85
849 -35
» - ) —
ggg S;gb 3 gé B® - Reg 7 - FLAGS SET STATUS
asz2 - -45 FLAGS TRIG DISP
3 X -35 ON OFF
3§§ 2 ;2 XL Used o O DEG @ | FIX ©
@55 s -24 110 2 1 O GRAD E] 2&3 8
856  Pi  16-24 3 2 5 RAD no?
1 | L
REGISTERS
0 1 2 3 4 5 6 7 8 9
A B C F C B Used Used
SO S1 S2 S3 S4 S5 S6 S7 S8 S9
A 8 c D E I




Program Deseription |

~
Program Title Loaded Dipole Antennas
Contributor's Name HewTett-Packard
Address 1000 N.E. Circle Blvd.
City Corvallis state Oregon Zip Code 97330
N ),
4 )
Program Description, Equations, Variables
The required loading inductance is:
6 Y, X
L(uHy) = 10 [Infwy) - 1][z* -1] _[z* - 13[Tn(xw) -1]
68m*f* y X
where z = 234/f
x = A/2 - B
y=272Z-8B
w = 24/DIA
and A = See sketch pg 2
B = See sketch pg 2
f = Frequency in MHz
DIA = Diameter in inches
Operating Limits and Warnings
A < 180° Electrical Length.

\_ N J
4 )
This program has been verified only with respect to the numerical example given in Program Description /I. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance

upon any representation or description concerning the program material.
NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

L ‘ _




Program Desecription 11

(Sketch(es) A |
fe— 8 —> VI

A
/ [ K DIAMETER

L To Transmitter or Receiver

COIL L

~
Sample Problem(s)

Given an antenna with the following dimensions:
1.8 MHz
0.1 Inch

A = 130 feet Frequency
B=16.5 feet DIA

Find the required coil inductance for resonance.

Solution(s)
130 [A] 16.5[B] 1.8[C2 .1[D]

LE] L = 59.38 pHy

.

-
Reference(s)

Jerry Hall, Off-Center-Loaded Dipole Antennas, QST, PGs. 28 thru 34,
September, 1974.

This program is a translation of the HP-65 Users' Library program # 1619A
submitted by Paul Bunnell.




User Instruetions

B

Loaded Dipole Antennas

Freq.

INPUT OuUTPUT
STEP INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS

1.] Enter program [ [
2.] Inputs L] [ﬂ;

Dimension A Feet A 1L

Dimension B Feet B |l

Frequency MHz ,QﬁJ

Diameter inches D
3.] Outputs - Inductance E L,uHy

i . | .
—— e ——— e ——— e — o —
i ‘ ‘ ‘ Lo
! i i




97 Program Listing I

8
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
P@1 ¥LBLA 211 as7 ! @1 X2
#82 z gz |-ength A 858 - -45 (7)) -1
ges z -z4 | #59  RCLZ 36 @z
e84  ST0T 3587 AJ2>7 @66 RCLS 36 85
@85  RIN 24 861 -35
A@E LBLE Z1 1Z  Length B 862 LN 3z
gar  sTO! 35 @l B -1 863 1 ai
geg  KIN 24 ges - -5 | Tn (xw) -1
888 xLBLL 2113 Frequency aed X -35
@18 STO6 35 66 Frequency -6 B66  RCL? 36 8z
11 z 8z 967 z -24
a1z z 83 a6e - -45
813 4 B4 @69 EE: -27
214 RCLE 36 86 are € as
815 z 2% 543 871 -35
g1¢ 5703 35 63 a7z & a€
817  RTN i§ a73 g ag
818 xLELD Z1 14 Thickness 874 z -24
B19  ST09 3sas  D/A 9 875  RCLE 35 B
826 RTN 24 ave Fi 15-24
21 xLBLE 2115 ar7 X -35
22 RCOLT 36 ar 878  ENT? -21 T2 f2
23 RCLI 36 81 av9 -35
824 - 45 o ase z -24
25 ST0Z 35 & agi  RTN Z4
826 FRCL3 36 63
27 RCLY 36 a1
828 - -45
29 5704 3584 YO
@28 RCL3 36 83
831 z -74
@3z ENT? -21
a3z X -35
834 1 i 090
835 - -45 2
836 sT08 35 a8 12/7 -1-8
837 RCLY 35 85
83g 2 8:
#39 4 a4
a4 Ny -41
841 z -24
g4z sTo5s  3ses MO
8437 RCL4 36 84
844 -35 100
a4s LN 3z
g 1 )
848  RCLB 36 85
849 X -35
@58 RCL4 36 84 SET STATUS
851 z -24 FLAGS TRIG DISP
52 RCLZ 36 ¥z ON OFF
#53 RCL3 36 @3 o0 ®| peG ® | FIX
854 = -4 110 1 O M GRAD O sSCl O
855 ENT? -21 2 0 @ RAD D} ENGO
256 -35
REGISTERS
0 1 2 3 4 5 6 7 8 9
B X z y W Freq. A/2 Used DIA
SO S1 S2 S3 S4 S5 S6 S7 S8 S9
A C D I




Program Deseription 1

re

Program Title

Gain of a Horizontal Rhombic Antenna at Zero Azimuth w

Contributor's Name James C. McLaughlin, P.E.

Address General Motors Institute, 1700 W. Third Avenue
City Flint State MI Zip Code 48502
\. y,
(~ )
Program Description, Equations, Variables
The program estimates the on axis gain of a horizontal rhombic antenna, placed
above real earth, for specified take-off angles (TOA).
Inputs are: The antenna's height in meters (H); the leg length in meters (L);
the tilt angle in degrees (#); the frequency of operation in MHz (F); the lowest
(initial) TOA, the step (increment) of TOA, and the highest (largest) TOA to be
used, all in integer degrees; the earth's conductivity in Mho/meter (0); and the
earth's relative dielectric constant (€R).
Output consists of a print-out of input parameters (if Flag One is set) and a
list of gains paired with the TOA at which they are estimated.
The program uses the formulation of ESSA Technical Report ERL110-ITS78.
Operating Limits and Warnings The program contains no testing for invalid inputs.
Only integer values of the take-off angle are used.
One data point takes approximately 16s to calculate and print.
. w,
N

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.
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Program Deseription 11

~N
Sketch(es)
\ _/
~ )
Sample Problem(s)
Antenna characterized by: H = 20m L = 114m @ = 70°
Earth characterized by: o = 0.001 mho/m €R = 4
Wish to evaluate starting at TOA = 6°, in increments of 6° until TOA = 24° at a
frequency of 16 MHz.
Solution(s) 20 [B] -+ 20.0000 [A] >~ 20.0 T 20.8012 *%x%
114 [c] - 114.0000 114.0 Z 15.0018 #**
70 [D] »~ 1.2217 70.0 Y -7.2024 k%%
.001 [£f] [D}] -~ 0.0010 16.0 X
4 [f] [E] » 4.0000
6 [f] [A] >~ 6.0000 1.00-03 *%*
6 [f] [B] - 6.0000 4,00+00  **x
24 [£] [C] = 24.0000
L 16 [E] - 16.0000 18.7006  **=*
W
Reference(s)
\. _/




User Instruetions

RUN
init. TOA

HEIGHT

TOA step larg. TOA

GAIN OF A HORIZONTAL RHOMBIC ANTENNA AT ZERO AZIMUTH

LEG LENGTH TILT ANGLE FREQUENCY
ER

(¢)

11

INSTRUCTIONS

INPUT
DATA/UNITS

KEYS

OUTPUT
DATA/UNITS

Enter the program.

Input the data in any order.

Height

meters

Leg length

meters

Tilt angle

degrees

o> B~ i e o}

Frequency

MHz

Lowest (dinitial) take—off angle

degrees

Step (increment) of take-off angle

degrees

Highest (largest) take-off angle

degrees

Earth's conductivity g

mho/meter

Earth's relative dielectric constant ER

If a print-out of the input data is desired,

then set flag 1

Run the program.

Output, in the form of the gain (in db

above isotropic) to the nearest 0.1 db, is

separated from the take-off angle by a

zero; and is preceded by a print-out of the

input (if flag 1 was set) in the following

format:

Height

Leg length

Tilt Angle

<IN |1

Frequency

g k%

ER Kk k

Make any desired changes to any of the data

in the manner indicated in step 2 and then go

to step 3.

hi
T

Hh Fh Hh Hh Hh O O

m o 0w >

\
|

= b

A

$ in rad.

ER




97 Program Listing |

12
STEP KELENTRY KEY:CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
@@l xLBLE 21 12 as? + -5 Increment A
pe2  sSTOC 35 13 H ass  S5T04 35 84
883  RIN 24 859 RCL3 36 @3
884 xLBLC 2113 866 - -45
885  STaD 35 14 L 861 X»a° 16-44
g@s  RTN 24 a62  RTH 24
887 ¥LBLD Z1 14 @63 RCLS 36 a5
ges DR 16 45 @64 RCL4 I5 84
g8  STOE 35 15 ¢ 865 £T02 22 6z
g1e  RIN 24 86¢  xLBLI 21 a1 Start of Print
211 xLBLE S B & 867 FIX -11 Input Subroutine
@12 ST0S 35 85 F @68  [SF1 -7 81
813 RTN 24 869  RCLC 36 13
@14 *LBLa 21 i6 11 @78  RCLD 36 14
815  INT 16 34 @71  RCLE 36 15
g16  STO! 35 &l A lowest 72 ReD 16 46
a7 RTN 24 @73 RCLS 36 @85
@18 *LBLEk 2! 16 1Z a74  PRST 16-14
p19  INT 16 34 75 ENG -13
g2e  STOZ 35 8z A step @76 DSPZ  -63 @2
@21 RIN 24 77 RCLA 36 11
822 #LBic 21 16 13 @78 PRTX -14
823 INT 16 34 L 79 RCLE 36 12
24 ST0Z 35 a3 A largest @28  FPRTH -14
825  RTN 24 a1 SPC 16-11
826 ¥LBLJd 21 1€ i4 g2 FIY -i1
27 STOA 39 1 o ge3  psrP3 -63 83
828  RTH 24 884  RTN 24
829 *LBLe 2i 16 15 @95 xLBLG Z1 @@ Start of Gain
g38 STGE 35 12 R 88e 28 16-51 Subroutine; A in
8,:3’”11 R‘TH - ‘? Start of execution 887 ‘Cﬂb - 4z X, Fin Y.
832 =xLBLA 21 11 Print input? ase  sTO! I5 a1
832 F1? 16 23 @1 put? age  LSTX 16-63
834 G5BI 23 81 @os  SIN 4]
835 RCLS 36 85 ge1  sTOZ 35 8z
836 RCLI 36 81 @a2  RAD 16-22
g37? STO4 35 @4 paz Ri -3t
838 «LBLZ 21 6z Go calculate gain #94 Ri -31
@39 GSEe 23 0@ 895 z gz
a4 x<@° 16-45 89g 3 s
641  SFR 16 21 8E aar 9 as
@42 DSF1  -63 @1 @ag ] -62
843 RND 16 24 aag g ag
844 RCL4 36 84 188 Y -41
845  EEX -23 181 z -24
A46 4 84 182 sT02 35 63
@47 CHS -2z 163 Fi 16-24
848 -35 104 v -41
@49  F@° 16 23 @é 165 z -24
@56  CHS -2z 186 ST04 35 B4
851 CFe 16 ZZ 88 187 1 81
852 + -55 188 RCL: 36 81
@53  DSF4 -63 84 Print gain and A 189  RCLE 36 15
@54  PRTY -14 118 SIN 41
@55 RCLZ 36 82 111 x -35
856 RCL4 36 84 —=eTers 112 - -45
1 2 4 i
0 ]_c'I)‘v(.)yzst TOA step 3 13.% zst ug(e)A 121 5 F 6 7 8 9
S0 St cos A 82sin A s3 A 54 T/ 5 U S8 IRH| S7ZRH * 5
A . B ER C H D L Q) I




97 Program Listing 11

13
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

113 8105 35 @5 169 + -55

114 RCLA 36 11 Start to calculate 178 RCLE 35 86

115 RCL3 36 83 | reflection coeffi- 171 52 53

116 X -35 | cient 17z + -55

117 6 86 | 173 RCLS 36 85

118 8 e | 174 RCL4 36 84

119 x -35 17 ¥ -35

126 CHS -2z 176 RCLD 36 14

121 RCLB 36 12 77 ¥ -35

122 RCLI 36 81 178 SIN 41

123 Xz 53 179 Kz 53

124 - -45 188 RCLE 36 15

125 +p 34 181 cos 4z

126 I8 54 182 X -35

127 K2y -41 183 RCLS 36 @5

128 b 8z 184 : -24

129 z -24 185 xe 53

138 K2y -41 185 X -35

131 R 44 187 2 8z

132 5706 35 86 188 . -6

133 Re -31 189 ! a1

134 STO7 35 er 198 & T3

135  CHS -2z 191 X -35

136 Rt 16-31 192 LOG 16 3z

137 CHS -27 193 1 a1

138 RCL? 3¢ 8 194 g a6

139 + -35 195 x -35

148 +p 34 186  DEE 16-21

141 52y -41 197 25 16-5i e

142 RCLE 36 @ 198 RTN 24 Gain is in X

143 RCL? 35 6z

144 + -55 200

145  RCLT 36 87

146 XY -4}

147 3F 34

148 Ré -31

149 - -45

158 STO7 5 &7

151 K2Y -41

152 Rt 16-31

153 z -24

154  STO6 35 @6 210

155  RCLT 36 &7

156 RCL2 36 62

157 RCL4 36 84

158 X -35

159 RCLC 36 13

168 X -35

161 4 a4

162 x -35

163 - -45

164  COS 4z 220

165 x -35

166 2 8z

167 x -35

1:"8 1 o1 LABELS FLAGS SET STATUS
é::‘i:t:g% ®H Storage [CL Sterage [P stovage|" Fstorage|’ usen FLAGS TRIG DISP

leaw

as‘to?.::o‘ ° rg&ri?: °',‘I.§$2f:°“rstov-3o ‘€g storaae " print inpat 0 O{S‘ il 0EG X | FIX ®
0Start of |1 Start of [2pevt of 3 4 2 1 ® O GRAD O scl O
SG-a.hn - Peint 7roA toep = 5 - :2; E] S RAD O ENG m
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Program Description |

- )
ProgramTite Azimuth Pattern of Cy,/:‘an'm/ V,Arr,a/ of Antemnas

Contributor’'s Name Al/a.n /'/- \A/eyﬂel‘
address 1312 Toyon Place. .

cty Davr's , State ChA  ZipCode 95¢/6.
\ J
Program Description, Equations, Variables Fi rs+ Hh's pProgram calcu lates ,:/’bek,,‘,,,an,/g,,,a'/ whech.

the rndividual redratimg element re o be evaluated. \With this raformedron the
User mﬂlﬂ’! the Ma.)me/e ;Iﬂlm.si of the radwidual row/w\/"h elewest at ek Qaple
The P ragrow Hen calewlates the Phase of Hhe tndr MJMACo»h.Aubm to the
total rodimbed Qela/ with referonce fo He centur of rotmhwn ot the shructure
ﬂ(eau\l' o in SLehJ;) The program then repeak Hhese sheps For all of e
mdMJual c/mm/s, ,au/ Scumgs their axt/‘w/ua./ cenbrit éu""".{ to dekomin
the resulbont Seeld al a given obssyva fron a.n;fe ©, The varmbles are .
X,z Patfern evaluatrion a.u,/c R = radius of a—n'hnna array; O < _ongle
between The Fece normlx T': Shew Q.n,/e ra C.\w. divecton of the
|)d(.‘lllduﬁlwhﬁdt%‘|h’ e/e.mml.'s referance agrmuth from Soce normal.
= total number of dividual nw{wa‘m, c/uuu@ A= Number ot divrdual
-elmu* 8 = offsd distomce of rndrvidual element Srom Cenber of Face _
¢s = Phose o comtnbuhon of @n erdundun elumsat due fo ik ocabern 1n somcey
M) p(gg) = Ma’mlw/c # phase of iwdivelual elinent evoluata! at o Y, ¥ =_phode
of s;,m;l o Gace ) An = magnhide of Siganl to fuce n.The epustions arel
M(e) = aLs[,,,, An m(Ky) em(.l.ﬁ(-&,,) where B = ¢si-,et1’ Kp= G =Y,

¢4 369/)‘(RCQ~$944- SSrnen) and On = © - QF(I‘I-I)
.Aln.tLN\(e) musk be Nmm«a/oz-cd aﬂu Cmpu/nﬁw

Operating Limits and Warnings R — e

This program has been verified only with respect to the numerical example given in Program Description 1I. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

\. _/




l’rogram l)(‘b(‘l‘l])i ion 11

15

. L
Dgl‘m‘l; ot hew . | D
He mdivrdual elementd
are o“sn‘_#élm.«/t

Faces numbered ra CW . Iv_e ‘/4 e

"~ 4 Rel. A2, T : "'*'*‘—---'"w; f-f_W —_— .,___HT

Ldmedlm From referance Note: Al diwensrons sl.m.un with arrew pomhu, iat dm

—

of I1#6* than at 10?7 The arrey s a. Sour Sicled stracture
welh a sede of € m. The antennas ore offsel a2 m From the

The pottera of the cncividual element s as Fc[/ms(o,l.muﬂ\) R

J /

90’ 0. QJL/o/‘ 130°, o0.02 430; /80", 0.08 £-50°

270 o.05 47°/'3/a/ o.¢ ¢6°

. °
}ZZOI

Sample Problem(s) - How nmuch [ess rs 1he l'a;/zaffd Sreld at an adieth

Center of the panel fowards the rr’{l wWhen vrewed Srom the
center of +the array. Eoch element 15 shewed 16° e when
vrewed  Srom the fop. The elements (rn oeder Srmm nz/ te _n=ze)
are fed as FPollows: 1.0 0%, 0.9 £90°, 0.7 ./_/aa}_z&,,z_zmﬂ

ma;m }uc/e Phase in that orJu) ; . I.O < o’ /O° 0. 94 LOOJ' 40; Qdié.f;
0.0t £30)

1 |

Solution(s) ke.)/.sbrok es. ¢ L[+1 90t 3[Alrs0o[¥2[pB]2-2[c] —» o0.00

F270.00@%,); 7LA] 70 [Ns] + ~/#0:06; 0-05L+] 0.9 L N/§] » 3.06(a) ¥ (80:00(y
&0 Lcas]L+] 80 [As] —» - 410. .28, 0-08[4] o. 9 R/s] —» #.00 Ca) » %0.00 ) ;

140 [0 —» L.oo ¢a) —» (36.00 (x,); 3 olt]o [X/s] -» -I35. 671 o. oz[ﬂoll/.s;l S

19[D] P 1.00 (n) > 0.00(x)); 0 [+] OoL¥s]—»>540.28; 007/ [r/fs] ¥ 2.00(n)

o[l 270[Ris] » S1%.06; 0.o5Ct1lo[s] +» 3.22(= mMm@et))

2.00(n) > 40.00(n); S FoLNs] + 66/.26,; 0-5+L+] 0.9 [R(s] ¥ 3.00 () ¥ 3/o. Mla,),
G[4] 180 C4s] > 35/ 65, o-+#[t]o.-2[a/s] —» 00 (n) —;zZa.oo(Aﬁ),} 30fa] 270
| [a/s]-»- 226.24; 0.02L41 /[A/s] > 2.01& M (140°)) 7 3.22[7] ¥ 0. 62 (snswes) |

~
Reference(s)

A




10 User Instructions

STEP INSTRUCTIONS DA'Irh:\F/,ll:ll:l.lTS KEYS DA?TL:\T/E:ITTS

| |Load Program I

2 Inpn}_A.ntAr_&tm&rv. L]

Eirst input number of elements in array, N %{ ‘]
+h:n_|_npuLm‘_7[f_h¢.ﬁug:.n_£mm S; , dag. 4 1L
then tnput radius of array R”" -SE.

3 Inp_u.f_skj_u.)_eﬁ_clcm { H }

First inpud A Y, d t
+u;_@;_m'f” ¥ B il |

¢ |Tnput wavelensth N e I ]

h | Co e ec] §reld For [7} Ej;fJ
Sl e

So | First input e O, deqg. Qﬁ o

5b T‘mn “’"‘W the 7 ij f; j

Mb&z a; the EQ.(Q ii‘lg* rs b¢rn,q ¢Uu/ug_¢_4 [[ —’J {[j n
JeC TAQTMM_&__&LL}LM_&AS?M the S S
r,;;l,J L;f;,f ] _‘11“ 1"9"'
5d Thm_mﬁuf_f_lu_nha.m_aLLd_nhfl Gek/ of IT% L]
i dwm!u.g’ glmgi oL M.’Zg o P(g,.) d(;- f [,,;:,:l,

Se MW&&M&M%,dgj [;&é][mj

£ |Then rnput the amplude of the radinted Sreld 0]
of the ndividuo! elesent at mlle Xa ]mq,' z {} % % . ]J
Mﬂaﬂ_ﬂc_mp&imlz_d_ﬁ;;gmL&&u_mA., Fo L

ﬁ_ The Azz,;w_tgpgds_&hpi_ib_ﬂmu;i Sh L] [7:
wuatl n=AN. !L J[[JJ
“i—- t o p—
Seald of the arcey (n the direction ©, M(e)” — | | M@©)

Z The F—A‘é‘—e—k—ﬂ-‘—b—ﬁ/ Er 'IJ Ma [[} L[ ,’ff’i]
veenred € desiy ved, P®), _h | Ixz P®) dg,

8 |r¢ aa_dlsuksm:a_&;_kj_éj LS H %
di}mld_’.n_tk_‘ﬁﬁ_.LM_MA/. S —

,, [ % £ the [[4_]‘ uLj
parometers (N ©¢ R, A SN ) B
T : ==
Conbimue. The other claten does not need fo be B —
reenterad. L,f,J L

I

X INote I R 8 and A mmust ALL be tn the Soete uncks B —

*KX [Nate: MLQ)MLMMMM ;]] I(Jl




67 Program Listing I 7

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
01 1§ LBL A3 25 [l |Enter N, 6 ¢4 ¢ SIN 3] 2]
STO A 33 /! Ret 7 24 67
h R} 35 53 X F!
sSTO B 23 12 060 + G !
h R} 3s S RcL .5 2¢ o9
STo C 23 /3 RCL F 24 9]
£ GSB | |13 22 o) - S
h _RTN 35 22 ¢ X<O0 3! ¥
[ (BL B3/ 25 12|Enter VT £ 8 ¢ GSB 2|2/ 21 63
o10 St D 32 (4 ReL © 2¢ 06|
h R4 IS5 53 L, PAUSE 35 72
Sro £ 32 ¢/ h RJ 35 53
f GSR | |3/ 22 o] R/S 8¢
h RTN 25 22 070 + 6 [
€ LBL C |3/ 25 3] Enter X h R?* 39 S5¢
STO 9 32 09 + Gl
F GSR | |31 22 o R/< 84
lhh _RTN S 22 + G/
£ LBL | 31 25 ol £ *»R 2 7
020 cLX 4 STo + 3133 ¢/ 632
2 a h X2y 15 5.
[4 ©é STro + 4 |23
o o0 RCL C 3¢ 132
L 3 4 ( 080 RelL & 3¢ 06
¢ & 9 x=yl 325/
Rel A 24 1) GaTO 2 22 0
X Z1 { o)
Rct 9 kL R -) STO + @ 123 &/ 06
£ x=0| 2/ 51 calcalate Sreg. , ARCL R 34 /2
B | RTN | 35 22 Sensihve comstuks STD =S |33 §) 65 it
= Q ) 22 24]|End of Paitesn Calc.
sro 8 33 o8 § ¢8L 2 11 25 ©
h xXy | 3§ 52 RcL ¢4 24 of Rectougulos Vo
Rci D 24 /4 090 PYTE 34 o Polosr Comuersiow
X Z a > P 32 72|/ £ drsplay resif
Ret 9 | 3¢+ ©% b - RTN| 3§ 22|
= 2] e 1L 312 25 0%
STo 7 I3 0 2 fo) clvaaye n:,..«';
ciX 4+ 4 - (<X to pesitri awples
040 h RTIN 35 221 i (o) go
¢ LB D Pattern Calculatron + Yl
sTO S 33 Q9] f xcol| I 2/
! ol sg_? 3 22 ©
STO 6 | 32 06| 100 h ™ RS 22
2 o3
C‘L 25 Im":%'t‘gc
LW STT 35 2
cLYX +4
050 STO0 4 33 o4
sro 2 3202
RCcL S X -X2
£ ces 3/ 63
Ret 8 ¢ o 110
X £/
Act S| 3¢ o5
REGISTERS
0 1 2 SQ‘ZF'RIJ 41‘.,2'5':14/5 o, 5, 73“"/) 8J‘°R/) RN
SO S1 S2 S3 S4 S5 S6 S7 S8 S9
D 1
YR - Y ) T used




67 Program Listing 11

18
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
170
120
180
130
190
140
200
150
210
160
220
LABELS FLAGS SET STATUS
A &nter B Enter C &EAter D CalculaFe |E
Ny e¢ £ R £ 8 BN 2100 ) FLAGS TRIG DISP
a b c d e ON OFF
= r 0o 0O X DEG & FIX o8
0 1 Conshaa b [0 Rect —# |3 Chaepe = 4 1 0 ®| GRAD O sct O
caleulabms| Polar leayles te 1 » O % | RAD O | ENG O
5 6 7 8 9
3 0 n
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Program Description 1

Contributor's Name  <KEMN WETZ2E L

Address 731 FENDRICK CI1RCLE -

City RIDGECREST State CAL/IF _ ZipCode 73555
\_

s —

Program Description, Equations, Variabies PROGRAM PERFORMS NUMERICAL
INTEGLATION OF | G = Ja $(0)4ino JO oVER STEPS OF Of
(@)= $@)piroce * §(@) array

5_(9) - C;DS(WZ,\ CoS @)—C'OS(WL,\) - ™E TE@m (/ Cos(vr[,\))
DifeLE (3N @)( [— Cos(ﬂ‘b\) + 11X lo“’) NormMALIZES $e) piroce
$(e) _ si(N 7%) ¥ = 2m (sa+LN)cos & + Yo -

ARRAY B A!S/N(}é/z)

Y, = PROGRESSIVE ELEMENT -TO-ELEMENT PHASE SHIFT NV
RADIANS. FoR BRoAD-SIDE ARRAY ¥.= O. FOR %,‘Or
USE BoTH PosITIVE AND NEGAT/VE VALUE To EVALUATE
BoTH s5i0ES o©F PATTERW N

LA = TOTAL DIPOLE LENGTH N wAvFéENGTHS R N

SA = TIP-TO-TIP DIPolE SPACING IN wA\/cAFUG‘ﬂ-IS

N = ToTAL NUMBER OF EéEM'SM’SJNﬁQ@A]’

Operating Limits and Warnings VAL/D  ORLY FoR EQUAL AMPLITUDE FEED,
AND UNIFoRM SPAC/NG & DIPoLE LENGTH . VALID FoeR ANY
LENGTH CENTER FED 0/PolE |, cR END FED DIPOLE OF oNE-HALE
WAVELENGTH oR LESS, FPROGRAM OPERATES BY ITERATION:
Allow APPROXIMATELY 10 SECONDS FPER ITERATION,

This program has been verified only with respect to the numerical example given in Program Description Ii. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR !MPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

\. _/
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Program Deseription 11

Sample Problem(s) ... .. ... . ..
1)  CALCULATE  GAW
(2) CcAlculATE  CAIN
TP-TO-TIF

3dB sTEPAS

- Sketch(es) -
- _ Y PROCRESSIVE ELEMENT - TO -
N ELEMENT PHASE SHIFT
S N  NUMBER ofF ELEMENTS (HERE WN=3)
- o
[ )
>

o Nz DiPolE
oF Two (Y4 A DIPOLES

SPACED Vo A

EVALUATE EFFECT oF 0.7 RADIAN FHASE SHIFT oN ARRAY
_oF Six Nz DIPGCES SPACED Ny TP -TIF.  PlLoT (N
5 /51EP

5 PLoT (48 STEFS | 2°/STEFP

NeTE | CCNTRAST OF FeoTd HAS BZEN NCREASED
6Y MALKING EACH g7 wiTH A PEANCIL
- 5 K N le . — -
sotution(s) () [A1,© 5 s21, ¢ sro T B8] ANS & 2./5 dB8¢
(2) @5+~ 1.25 521,05 5?02, 237w 3, osmmI [e] Axs: 833 dB¢
(3) ©.7 50 0,05 310/, 0,25 5TOZ | € 5T 3 5@])[5_]; ISTOE, 2 1, e awns
B2 WM W W W W W W W W N W W a W w "
» - Py *gnﬂ?ﬁﬁﬁ%ﬂ-_w
% TEEEVEEIEGEIESESEEE 0§ PEfEEEEEiis
i I A w % W 4 a W N M W & 8w W & a4 s w & w - .
s BT e e — g g — g g vy s wowoa .—-~.~»~. -%‘% §
el §UMBANONANSESSRAREEE 4 Songentannang
min b T T 1T ™ N R I s T B T That Bhae I %
,T o M e W e vl et W v e Y g vy e v Y v et e o g T T ed g ved W e e
" *ﬁM*i‘ﬂ*ﬂ::*ﬂHHHHﬂN”—!MH’ﬂ‘M g W eq Ted e et Wl P W4 T 4
Ty T LR -y v - ey g woq p
[} I 72 TR e I i s Juar il S e S e S S S e S alafataapapefug-gabaiy
2 el W mg e v v v e B TN Teg e e Ty ey e et Y ey P I T R T o T o B o]
apajapabajspap-Sapaiipsielafepoisige SONONONoDoS e 84B
L A TTTTTT T YT
_ Qeqrees O 510 g0 30 Yo sv 0 10 80 Fo o024 & 1 W 20 y
( N
Referencge(s) . . e
o EDLUA/QDWA wo(_FF' AAJTF_./UA.’A AUALYS/S
FAGES 4/ & 248, wilEY 176€
\ " _




User Instruetions

CoOLINEAR ANTEMNMNA  GAIN, PATTERAN

S/STEF
ADVANCE

GCA N

FATTERN FPLOT

21

INSTRUCTIONS

INPUT
DATA/UNITS

KEYS

OUTPUT
DATA/UNITS

LOAD SI0ES 1227 CF CARD

INITIALIZE

INPUT  PARAMETERS |

PROGRESSIVE PHASE SHIFT | RADANS

Yo

DifcLeE LENGTH , WAVELENGTHS

LA

DIFGLE sPAciNG (TP-io-TiP)  WAVELENCTHS

SA

NUMBER oF DiPolES N ARRAY

CALCUCATE ANTENNA GAWN

CALCULATE RELATIVE GAIN (N ANGLE

NPUT DEceees FPER ster *

<V

PRINTS @, RELATIVE GAIN

ITERATES wm TIMES . PRINTS GAIN

PLoT ANTEMNNA PATTERAN :

INPUT dB/sTEP ( PROCRAMMED FoR 3d8B)

INPUT DEGREES PER sTEFP X

d8 /sTEP
O

PcoT

NOTE: READ PLoT (3d4dB/s7EPR)

i8]l = +/15d8 e +9.5d48

-tfitcrer g = ode o —1,.5d8

gt = -45d8 & -7.5d8 ele

EACH LINE 15 AN INCREMENT OF &/

STARTING W iTH G = O . PRINTS GAIN

O START GAIN «a ANGLE RoUTINES

(D AND E) AT AN ADVANCEQD ANGLE :

INPUT START ANGLE AFTER

RoUuTIKE & 1S COMPLETE ,

ebTAﬁZT‘

CoNTIMUE wWITH APPROFPRIATE

INSTRUCTIOS EXAMPLE | PRINT

PATTE @A) wWiTH 5° sTEPS STARTING

AT 30° : 5: C/ 30; gcl D

O SFEED DiPolE onlY oR ARRAY

FACTDR orlY COMPUTATIONS !

DivolE  onLY

AreAY FActorR ownty Tt

T RETURAM TO DiPelE + ARRAY

0N

t LET ()\=0O, sp= TOTAL DISTANCE

el
1l

. o . . i P
I : |

W N =0

@393

g 0

|

©

J 83

B i i . B i ! B

Halalia

_._‘______—_____———é______.ﬁﬁ___
. ! kh‘ . .

H . " I

o L : | .
e e e e e s e —— e e e e e ) e

3.010

G, 48¢

©f5 cd8

G, déc

SEE ANJTE

G, d8/




97 Program Listing I

22
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY cor™ COMMENTS
881 ¥LBL# 2111 857 X =35
862  ENTt -2l ase z a3
983 1 81 as9 + -55
884 1 61 Bee : -24
66 1 a1 862 xLBLb 21 16 1Z
887 1 &1 863 G5B9 23 @5
888 1 Bi STERES 864  GSEi 23 45
289 1 Bi CONSTRRNTS 865 RCLE 36 12 CALCUOLATES
gl1e 1 8; @66 EIN 41 QAN
ail 1 ai 867 X =35
813 STO 35 14 862 1 a1
814 Fi 16-24 878 ST+6 35-55 8e
815 z P 871 RCLS 76 85
815 - 24 @72  RCLS 36 66
e17  sT0C 35 13 873 ReYT 16-3c
818 z z 874 ETOb 22 16 12
815 G5BT 23 67 873 RCL7 36 @7
828 STOE 35 15 aze . 6
@21 RN 24 as7 5 85
822 LBLC 21013 arg - -435
823 0+R 16 45 878  RCLA 3& 11
824  STOA 35 11 Alcird ese X -33
025 2 e CALCULATES 881 CSET 23 67
826 STOs 35 86 WMEER oFf 882 CHS -2z
827 ST07 35 87 STEPS FoR 883  ST04 35 @4
28  RCLC 36 13 o ) 884 DSPI -63 8]
29 RCLA 36 11 /sTEP 885  RND 16 24
838 : -24 INITIAL TZES ggg PRTX -14
831 DSP@  -63 @6 . 7 bspz -e3 Bz
@32 RND 16 24 REGISTEES 888 RCL4 36 64
833 ST05 35 65 56,87 889 RTN 24
@34 DSF? -63 a: 8% xlBLD 21 14
835 RTN 24 #91  GSee 23 88
@3¢ *LBLc 21 16 13 83z RsD 16 46
a37 04R 16 45 893 DSPe -63 €6
838 RCLA 36 11 ADVAMNCES 894 RND 16 24 FRINT S
839 2 -4 STARTING 895  PRTS -14 ANGCLE
848 DSPE  -63 @ ANGLE 83¢ E6SBS 23 85
841  RND 16 24 897  GSBi 23 45
@4z ST06 35 @6 ese  E63E7 23 87
243 RIN 24 @99 DSP1  -63 @1 —
@44 xLBLE 21 1z 188 RHD le 24 FRINT s _
845 a g9 1a1  PRTX -14 ,?._:_L’JQTl ve
846 @ 6@ CALCGLATES 182 1 81 CA«
847  RCLI 36 81 MINIM UM ig: ;gzg 35'§S_ S’é
846 RCL3 36 83 = : 6 85
a4 x po NOMBER of 185 RCLE 35 86
958 RCLI 36 83 STEPS (mAx. 186 Rev? 1635 CALCULATES
o 1 e chwe e dmoEm oo | SIS
852 - -45 SPC 6=
653 ReLz 36 ez CCURATE 189 ET0B 22 12
ass + -55 CoMPOTATION 111 xLBLE 21 13
856 RCLC 36 13 SEGisTERs (12 B 23 88
v [ in [Fsn PN fuser P m lzg.m [#Seceo] ]
SO S1 S2 S3 S4 S5 Sé S7 S8 S9
A B T D E I
O, rADMNS |©, RADIANS A (Lii11if) | 48/smeP Q1,0 2




97 Program Listing 11

KEY ENTRY KEY C(C.. E COMMENTS ST"ﬁ) KEY ENTRY KEY CODE COMMENTS
113 65Bi 23 45 | PeoTS  PATTERN 169 sLBLI 21 a1 ‘
114  GSBF 23 67 178 RCLB 36 12 CALEOLATES
115 X<@° 16-45 CHECIK SIGN 171 Co0S 4z 5 (o)’
116  SF2 16 21 @7 172 Pi 16-24 ©loiPocE
117 ABS 16 31 , 173 X -35
118 RCLE J& 18 NeRMAL! ?E 174 RCL1 35 81
119 z -24 wiTH dB/sTEF 175 X -35
128 DSP@  -63 8@ 176 C0S 4z
121 RND 16 24 177 RCLI 36 81
122 9 as SET /MITS 178 Pi 16-24
123 X<y? 16-35 g 179 X -I5
124 X2 -41 188 C0S 4
125 2y -41 181 - -45
126 18% 16 33 182 1 61
127 7 a7 ForMAT 183 LSTX 16-63
128 X -35 184 - -45 _
129 RCLD 36 14 185  EEX -23 PREVENTS
138+ -55 18€  CHS -2z pwision BY
131 F2% 16 23 @z INHERT SICN 187 a 89 2eRO
132 CHS -2z 188 + -55
133 PRTX -i4 FRANT  PLeT FeRMAT 189 z -24
134 1 a1 198 RCLB 36 12
135 ST+6 35-55 66 191 SIN 41
136 RCLS 36 85 192 : -24
137 RELE 35 86 193 XE 53
138 x<yo 16-35 194  RTN 24
138 ETOE 22 15 195 #LBL2 21 8z ,
146 SPC 161 A 196 RCLB 36 12 CALEUCATES
141  GTOB 'R T CALCUVLATE 197 (0§ 4z £(0) “arrAY
142 RN 24 CAIN 198 RCLZ 36 8z
142 #LBLS 21 8 199  RCLI 36 a1
144  GSBE 23 68 280 + -55
145  RCLC 36 13 GRINGS  OF 201 -35
146 + -55 & BROADSIDE 262 Pi 16-24
147 STOB 35 12 2683 x -35
148 RN 24 204 2 Bz
149 ¥LBLS 21 88 CALAULATE 285 x -35
158 RCLA 36 11 , . 266 RCLe 36 @e
151 RCLS 36 86 AnNCLE O 267 + -55
152 -35 208 2 8z
153 RTN 24 289 : -24
154 sLBLT 21 67 218 ST04 35 84
155 EE¥ -23 211  RCL3 36 83
156  CHS -2z 212 x -35
157 9 89 213 SIN 41
158 + -55 214  RCL4 36 04
159 LOG 16 32 215  SIN 41
168 1 al 216 : -24
161 a 06 217 RCL3 36 83
162 x -35 218 : -24
163 RIN 24 219 X2 53
164 #LBLE 21 86 . z 228 RIN 24
165 €5BI 23 81 OMEEION M -
166  £SB2 23 8z
167 x -35 i
168 KIN 24 LABELS FLAGS SET STATUS
il ze [PepLevATEIC of p 5T Frhreen I° FLAGS TRIG DISP
a b cADVANCE d le 1 ON OFF
— ! (csmer £o) | - e 0 O DEG O | FIX
:5‘(3)9‘5(@% ;5(0) DI PLLE 2§(G)2€RAY = 5 Por ; 8 % gESD EIC\I;IG O
710 by CcALC @ o+ P 3 0 @ n3d
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Program Deseription |

( )
Program Title BPeam Pottern for Uniform Arra‘

Contributor's Name Stephen A, Hertz ,

Address T Rw Sup‘(:cnn.s Grovp , 7600 Colshiive Dwv

City Melean State V. Zip Code 22101
= J
7

Program Description, Equations, Variables PV’b‘\"N"\ computes ’“"""““’("5‘* bease pattern 7
of « u»i.(orm\.\-s spaced amd weigited Adiscrete Livear array for wrbidrary
Nomber of sensors \ sttcwiun) o.»%(c, and uuvglcusﬂa.

The normalized beam pattern s given by:

7
Sin (_E_L%‘E_é-_ ( sinv 8 — siuwN 9;)]

R(ei) = 10 lo%‘o
N sw ‘—?-%\-i {stne; - sines)]

where = totul wumber of sensors
2= i~nter sensor spa.ci.»%

N

d

A = wo..\le\euty\'\r\ of veirdent P\o.»e wave front
e

6

1)

i = ongle of twetdenl wavefront

s stec.r'uuts o.ng\e of orray

[

response W decibels

wavefront r\

V4 a,vro-us a.*l.'l s

Operating Limits and Warnings A\l owales are cssumed to be measvred n degrees.

The %uq,»t'\’«iu Ad awd A amust have the same vwits,

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses

this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-

TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

_/
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I
Sketch(es)
\_
~ : - h
Sample Problem(s) Given o § sensor arrey with awu wiler senser spacing
of 50 $t. aw~d steered +o browdside (6= 0) , caleviate the wormalijed
response for o« plane wave of uc..vc\c»c)th 100 {¢. ‘neident ot O de‘b"’
and 20 degrecs. Then caleolate the response for 85 = 5°)‘°°,¢..»al15°,
Solution(s) Keusteokes § {sto A1 50 [s70 8] oo (stec) o L[8) o (A]
[t — 0 4k
20 [A} [c] — -15.30 db
5 LENTERA] 3 LenNTER?Y] 5§ (D] — -0.6b xxx
= 2.77 ¥xn
- 6.8B% ¥xx*

Steiw chj

Town \A)L\u) $ Sens 1976

Reference (s) “Privciples of Apertore ¥ Arrau Systens 0!5(0_\“\

A}




v
7 User Instruetions
STEP INSTRUCTIONS DAIT':\F/,LLJJ;ITS KEYS D;?TUAT/S:lTTs
1 Lead side 14 I
2 I$ this s the $irst cwse | steps lﬁD
Za thew 2d pust be performed., | ‘I |
OfWherwise  (yput enly those guewtiYqes L 1 I
Thet veed ’loe e'kauged.J - { H %
20.) ZTuput vumber cf sensors N |ste || A | N
2b) Taput indersenscr spociwg d |ste || 8 | d
2¢ ) Imput wc‘.vcleuc}“« A [s70]|| ¢ | A
2d) Tapul steerinvg awqle 6; & | N sin By
T I A
Ge to 3 o 5 I
1]
3 Toput awale of (weident wavelrent e A s €
4| calevicke RUB:)D eIl | |[R(8D
I B
For Neos ©; C"Atvs) a o to 3 on —g, I Il ]
Oiherwive | gqo te 72, % H |
[
§ [ Tuput S'tc-.r‘ti/uc‘ u,.,,%la O, B ENTE] o;
© Ivput U'vfw\\oen70-( ?oLNTs To culeviate K [evT] R4 K
T | Tuput veremental o.~¢\q\e A6 A6, D J i Rl

* Steps 3 ¥H ave uwused to caleviate

the beam P(A‘\crn ol one viive of 634,

Steps 5 thru 7 are used to o culute

cf

velves

the bewme petlern ot K

By rawmqging -grc-rw\ RLOY) to

RLe: +(kK-Vae:i]

R+ (k-0 A
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
001 LBe A 3/ 25 ] s7e + 3 33 6l 03 T
2':'/: D 3'3 “’HL Topor Rovtine LBL 3] 25 cZ
Rew 34 03
RT A 35 22 J 060 SIN 3 2
LBL B 31 28 12 “ SR 33 14
-~ : 7 —
e E ;3, “ InpsT Rovtwe (”:-c— i: 25 a
RTA 35 22 ) Dsz 31 33
LBL C 3i 25 /3 N Commputes &¢70 1 |22 o] J
010 / 0; Becumn formmer RTIN 15 22
Z o Sorn fo(* oV e
o0 .
R B 2 vedve of €]
X 71 070
ReL ¢ 34 13
- gi
§T¢ O 33 oo
Rce D 34 14
Rew E 34 IS5
020 - 5|
sTo 4 33 Oi
X 71
ReL A 34 i
X 71 080
SiN 3; 6L
Rcu 1 34 ol
Rew O 34 c¢C
X 71
SN 31 bl
030 Ry A 34 1)
X 7i
X =0 3 5} Test forr Bero
¢vec O 22 o0 divide
= g1 090
ABS 35 4
LOG 31 53
2 oL
[o) co
X 71
040 RTN 35 22
LBL D 3 28 oo - FLAGS SET STATUS
KO oc — FLAGS TRIG DISP
TN 33 B 1 ON OFF
LeL D 3 25 14 100 0 0 X DEG FiX
et o 1| (o e e e - o
\L [P Cmnf vy ey 3 2
R 35 53 5w ~ several 3 0 M n_2%
ABS 35 69 o fer s
INT 2 §3 Valves cf- ©,
ST L 35 33 . LABELS
050 R v 35 53 e, [ 6; CRie:) [P R €
s7c 3 33 c3 a b c d e
SF 2 35 51 G
LBu 1 31 25 cli 0 used T wsed 2 wsed 3 4
F71 35 71062 5 6 7 8 9
GTc 2 22 o2
Rew 2 34 o2 v
REGISTERS
1 2 ] 4 5 6 7 8 9
O sed used AD; 6:
S0 S1 s2 S3 Sa S5 S6 s7 S8 S9
B C o - ] E 1
A N d x s 6 siN B k




2 Program Deseription |

~ ™)
Program Title . Radar Antenna Beamwidth and Gain
Contributor's Name Hewlett-Packard
Address 1000 N.E. Circle Blvd.
City Corvallis State Oregon Zip Code 97330
.
( )
Program Description, Equations, Variables
Rectangular Antenna
Beamwidth, = —K2 \ = 2228
X L f
X
Beamwidth, = KA 6 =10 Lo6 —2/200-
y X Yy
Circular Antenna
, _ _kX N 27000
Beamwidth o G = 10 LOG RN
Lx’ Ly, D in metres, f in MHz
Weighting Rectangular Circular
Uniform 51 58
k Cosin 68 76
Hamming 74.5 80
Cos on 10 dB Ped.
1-R2 72.5
(1-R?)? 84.3
Operating Limits and Warnings ~ on calculated gain.
1. Subtract 1.5 dB for csc? beams.
2. Add 1.5 dB for 2 dimensional arrays.
3. Add 0.5 dB for linear array fed parabolic cylinders.
\ J

upon any representation or description concerning the program material.

MATERIAL.

This program has been verified only with respect to the numerical example given in Program Description /. User accepts and usesw
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM

__/
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Sketch(es)

7~

Sample Problem(s)
1. Find antenna beamwidths and gain of a uniformly weighted array operating

at 500 MHz. LX =50 m, Ly = 25 m.
2. Find antenna beamwidth and gain of a cosin weighted 10 metre circular
antenna at 3000 MHz.

Solution(s)
1. [f] [A] 500[A] --==--mmcmmmmmmmmmm e > 0.60 (A - metres)
50[4] 25[B] =--=---mmmmmmmemmmmme- > 0.61 (BW, - deg)
[R/S] mmmmmmmmmmmmmmmm s mmmmmccemee > 1.22 (BH - deg)
[R/S] ---nmmmmmmmmmmmmmmmmmmme oo > 45,57
1.5[+] mmmmmm e > 47.07 (gain dB)
2. [d] [B] 3000[A] -------=-=--====-- > 0.10 (A)
10[C] ~—mmmmmmmmmmmmmmmmmm oo > 0.76 (BW)
L [R/S] ===mmmmmmmmmmmmmmm oo oo > 46.70 (dB) J
( D

Reference (s) This program is a translation of the HP-65 Users' Library program
#04707A submitted by Robert C. Thor.




0 User Instruections
Radar Ant. BW and Gain
Uniform Cosin Hamming
STEP INSTRUCTIONS DA'T':'?S,LTS KEYS DA?T‘;T/S:ITTS
1. | Enter program [ @
I
2. | Enter frequency MHz [a L ] |2 (metres)
I
3. | Set Ant. type [ 0]
Rect. Ant, CF A
Cir. Ant. rfj [ B’;J
I
4. | Enter Ant. Dim. x or d lﬁll [7;7]
Enter Ant. Dim y if Reg [——;;—J [—I
e I
5. luniform Wt. [ B ] C, X_or
cosin wt. [c I | cir
Hamming wt. (D [ ] BW(deg)
Sa.ly BW if required %R/S jH[ J] yBW(deg)
6. [|Antenna gain [[Rl J] [[ 7 JI dB
L]
For other values of k do steps 1 thru 4 [+ H, ,,,;]
N
5. |Enter k * E] Eij X or cir BW
5a.|y BW if required R/S [ ] |yBH
6. |Antenna gain R/S || ] dB
I N
[ 10 ]
I
T ]
L 10 ]
I
[ L]
LI ]
L]
I
.
[0 ]
.
N R
0L
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
861 #LBLo 21 16 11 as7  F17 16 23 a1 Test for © ant.
@6z (Pl 16 22 81  pect 1 858 6108 22 89
963 RTH &4 859 Ri -31
@85  SF1 16 ZI ax Cip 2 g6l ey -1
@86 RTH 24 Ge2 : by BW,
ees < 8z a64 x:s -4
aag 9 as 865  R.G Y x BW(deg)
a16 # & ¢ (m/usec) o6 >y
a11 . -62 il I
813 &Y -41 ass ¥ -35 |
a14 2 -24 a7a - gz |
e1s  stor 35 e M (metres) s p g . 27000
gi€  RTN 24 22 EEw o3 |
17 xLELE ) 9 I Un'iform wt. a7 3 63
818  F1? i€ 23 et g7d  s2 _4]
619 ¢gror 2z @1 Test for ©ant. ars s 24
aze = as - . i
821 1 81k rect g_f Loe s o
22 ETOE 22 15 78 @ g
23 #LBL! 21 81 873 . 35 .
£24 5 as 858 RC = Ant gain (dB)
oy ge kO 881 ¥LELS 189
32, ; o 882 ENTt -21
26 GTOE 22 15 bey e HE
829 ¥l BLC 21 13 cosin wt.
a3z FI7 1¢ ’3 é1 Test for © ant.
@31 ET02 Z 8:
832 6 86
833 & 8s k rect.
a3s  CTO0E QC & 090
835 kLBLZ 25 62
836 7 g kO
837 £ a6
aIc  GTOE 22 15 _
@39 xLBLD 21 14 Hamming wt.
a4 1716 23 81 Test for ©@ant.
841  6T03 22 83
a4z 7 ar
843 4 a4 k rect.
844 - _6: 100
845 5 as
846  GTOE 2215
847 xLBLZ 21 83
@48 8 g K®
848 ] a6
858 «xLBLE 21 15 SET STATUS
85:1-. PCLI Jé_alc FLAGS TRIG DISP
832 33 kA ON OFF
053 s702 35 6: 00 X | DEG ® | FIX
54 X2y -41 110 1 0 X GRAD O SCI O
855 2 -24 20K /| RAD O | ENG O
@s6  ST03 35 @3 BWy or BW® 3 O X n
REGISTERS
0 1 2 L 5 6 7 8 9
A metres® ki BWy or BW® Used
S0 S S2 S3 S4 S5 S6 57 S8 S9
A B C D E I
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Program Deseription 1

4 )
Program Title Antennas
Contributor's Name  Hewlett-Packard
Address 1000 N.E. Circle Blvd.
City Corvallis State Oregon = Zip Code 97330
\.
. . . )
Program Description, Equations, Variables Given the height, h, and width, 1, of an antenna,
this program will compute the -3dB vertical and horizontal beamwidths, sv and
Bh respectively, equations for these quantities are:
N ;
Bv:k(ﬁ) where: k = antenna taper factor -
(k = 1.4 is used in this program)
A ;
thk(TJ X = wavelength
Given the gain of antenna, G, this program will also compute the equivalent
antenna area:
A = GV
e 4m
The program will also compute the inverse of these quantities.
Operating Limits and Warnings A should be small compared to antenna dimensions. .
\. J
e
This program has been verified only with respect to the numerical exampie given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.
NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
LMATERIAL.
-/
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-
Sketch(es)

ey

‘,/ 1

Bn

Bv

.

Sample Probiem(s)

1. A plate antenna array operating at 620 MHz (X=0.16 ft) is 8.5 ft wide and 1.9
ft high, assuming a taper factor of 1.4, what are the associated horizontal
and vertical beamwidths?

2. If vertical and horizontal beamwidths of 6.5 and 2.5 degrees were desired, what

antenna dimensions would be required for antenna in (1)?

3. A dish antenna operating at 8500 MHz (A= .12 ft) has a measured gain of 28 dB.
What is its equivalent area?

4. An antenna operating at 6500 MHz (A= 0.15 ft) has an area of 16.5 sq. ft.
What is its expected gain?

This program is a translation of the HP-65 Users' Library program #02928A
submitted by Carroll F. Lam.

Solution(s) Solutions continued on next page -
1. [fI[A] Initialize 8.5[4] =-eccmccmccmeee-. >Enter 1 e-eememeooo > 8.50
ToO[A] o mmm oL >Enter h —eaeeooooo > 8.50
T[] mm e >Enter A --eeemeooo > 0.16
[CI[B] ====mmmeeet e T L LR >Compute B -=-==nn-- > 1.5] deg
[R/S] === m e . >Compute B ---------> 6.75 deg
20 2.5[] s L >Enter B ----=---ue- > 2.50
6.5[B] —--m L >Enter B -----cmnnoo > 2.50
L 16 A e e >Enter A —--ecmeeeo > 0.16 )
7 )
Reference(s)
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Program Desecription 11

g " N\
Sketch(es)

.

s )
Sample Problem(s) .
Solution(s)

[C] [A] ~==mmmmmmmme e Compute 1 -====-cmmcoemmn > 5,13 ft
[R/S]---==mcmaamn Compute h ---===--coumuc-o > 1.97 ft
3. 28[E] --------===--- Enter G --=-cemmmmemeam >28.00
JA2[4] m=mmmmmmm e Enter X ----mmmmmmeee > 0.12
[CI[D] ~==mmmmmmmmeem Compute A ===-=====-===-- > 0.72 ft?
4, 16.5[D] ~-=-=m=cmmmmmm Enter A —~—-mmemmmeemeaee >16.50
J5[4] mmmemmmmm e Enter A ——----mmmmmmmeo - > 0.15
[CI[E] ===-mmmmmmee- Compute G ------~--=o-uu- >39.65 dB y
Reference(s) T
\. -/




User Instruetions 3

Antennas

A,calc

STEP INSTRUCTIONS DATAUNITS KEYS DATAUNITS
1.{ Load card (L]
i
2.| 1nitialize Lf JlA |
—
3| enter: e
Antenna length and 1(ft) [+ !
Antenna height h(ft) [ A;H ] 1
et S B Y
By(deg) | [ Il | By
. ~
4.1 Enter wavelength A (ft) [ ] A
]
5.1 Compute: [;f,,][' |
Horizontal BW [ C [ B ] B, (deg}
Vertical BW [R/s I ) B, (deg)
OR Antenna length ¢ 1A | 1 (ft)
Antenna height [R/S || | h (ft)
I
6. ] Enter: L
Antenna—area Ao (ft) [0 ] ] Ae
OR Antenna gain G (dB) { E ;{ } G
7. | Enter wavelength A (ft) l N | A
o
8. | Compute: | 1]
Antenna gain [ C Il E | G(dB)
Equivalent area ¢ |lo | Re(ft)?
I
9.1 To to step 3 or 5 for new case. | I |
N
BRI
I
]
Y
I
I R
I R
]
]
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
@81 G5B 23 16 11 as7 o101l 35 46
aar 1 ai asg Ri =31
a8z g as ass RTH 24
ge4 e o5} Initialize B&E  xLBLD 21 14
aes Fi 16-24 861 [DSZI 16 25 46 If c pressed
aas : -z 862 GT0¢ 22 86
667 1 1 863 ENT% -2 then calculate
888 . -6z 864 -35
a9 4 24 @65  RCLT 36 o7
818 -35 B 1 a1
811 STO! 35 81 87 a aa
B12 e 8 @68 : -24
813 870! 35 4€ gce 1@~ 16 33
814  RTN 24 g7e -35
@15 sLELA 21 11 87 4 a4
816 DSZI 16 25 46 72 : -24
@18  STCS 75 8¢ a74 : -24
819 RCLS 36 85 then calculate e RTN 24
628 : -24 76 ¥LBLE 21 86
@21  RCLI 35 81 @77 STaE 35 86 Else store
822 x -35 @7e  RTN 24
@22 RS 51 @79 ¥LBLE 21 15
824 RCLI 36 a1 @8 DSZI 1€ 25 46
825 RCLé 35 B4 881 G107 22 &7 If ¢ pressed
g;}g RCLE 5 ‘g: gg'g EN}T;_T :?é then calculate
828 -35 884 RCLS 3 86
829  RTN 24 ags p G4
g3@ sLBLA 21 86 a8¢ X -35
871 ST0Z 35 62 Else store 887 i 16-24
832 Ri -3i 853 3%
@33  ST03 35 63 | ga : 24
ai4 RS 51 a%e 1% 52
835 sLBL 21 12 @91 LG 16 32
836 DSZI 16 25 46 497 1 a1
837 670! 22 81 a3 i 5
@38 stoe 3585 LT © pressed SR 2
835 RCL3 J6 82 then calculate 895  RTN 24 Else store
846 - -24 89 ¥LBL? 21 87
641 RCLI 36 &l 897 57107 35 @7
842 X -35 898  FIN 24
843 RS 51
@44  RCLI 3 al
#45 RCLZ 36 8z 100
846 z -24
847  RCLE 3¢ 85
848 X -35
@49 RTHN 24
@58 xLBLI 21 81
851 ST04 35 as Else store
852 24 -31
857  STOS 35 85
854  RIN 24 -
855 sLELC 21 13
856 i a1 calculate "flag"
] 1
REGISTERS
0 k(=S PR P ‘B, ° B, |"Used | Used |° Used P
S0 St 3S2 S3 S4 S5 S6 S7 S8 S9
A B8 C D E I Used
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Program Deseription 1

n#ogmn,“"e Parabolic Antenna Calculations

Contributor’s Name Hewlett-Packard

Address 1000 N.E. Circle Blvd. -

City Corvallis State Oregon Zip Code 97330 o
= )
(. )

Program Description, Equations, Variables

G =20 LOG]0 DF+10 LOG]O 10.2E

1 G - 20 10910 f-10 1091010.2E

D = log,n
10 20
5 _ 66.4
3dB fD
2
. i 6348 ¥NdB  1/2
NdB 3
2
iNdB = 222
3dB?
D = Antenna Dija., ft. G = Gain over isotropic, dB
f = Frequency, GHz O34p = 3dB beamwidth, deg.
E = Efficiency, decimal 6ngg = NdB beamwidth, deg.
o = 0ff-Axis Angle, deg. eNdB = Off-axis dB down

Operating Limits and Warnings
A11 calculations are based on the main beam only. Side lobes are not

considered.

\. J/

( Y
This program has been verified only with respect to the numerical example given in Program Description ll. User accepts and uses

this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM

MATERIAL. )
\
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Sketch(es)

\.

—
Sample Problem(s)

A. Perform the following calculations for a 10 ft. parabolic antenna at 6.175 GHz:
1. Gain (55% efficiency)
2. 3dB beamwidth
3. 15dB beamwidth
4, dB down at 1 deg. off-axis

B. Calculate the required antenna size required for 45 dB gain at 11.2 GHz assume
65% efficiency.

Solution(s)

A, 1. 43.3dB 1
2. 1.7 deg.
3. 2.4 deq.
4. 10.4 dB down
B. 6.2 ft dia.

\_

e
Reference(s)

This program is a translation of the HP-65 Users' Library program #01380A
submitted by Ronald J. Finger.
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User Instruetions 39
Parabolic Antenna
STEP INSTRUCTIONS o A'T"\'/’g;”s KEYS o 3%5:;5
1. | Load program 0]
I
2. | Enter frequency GHz LTI A 55
NOTE: If efficiency = 55%, skip step 3 1]
I
3. | Enter efficiency % [T ]
L0 ]
4. | Run [:@
L1 ]
5. | Select meter length unit (repeat if necessary) [ f1[_c | nl f T+
i
6. | Enter antenna diameter ft.orm| [ ][ ]
Compute gain [ AJ[ ] dBl
L 10 ]
7. | Enter antenna gain required dB1 L0 ]
Compute antenna diameter [ B[ ] ft. or m.
1
8. | Enter antenna diameter ft.orm| [ _ J[ ]
Compute 3dB beamwidth L&ij ‘j deq,
NOTE: Computed 3dB BW is in reg. 1 L0 ]
[ L]
9. | Enter 3dB BW (If not computed above) deg. ISTO. ][ 1 ]
L L]
10. | Enter n dB (below max.) dB L JL 1
Compute n dB beamwidth D ] ] deg.
L0 ]
11. ] Enter off-axis angle degq. [ L]
Compute dB below max. LE )] dB
L]
(I
L1 ]
L1 ]
1]
(1 ]
L 1L 1]
10 ]
- —
10 ]
L 1]
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
#@8: ¥lBL. 21 16 11 857  RTN 24
a8z sT02 35 @z Freq. 855 sLBLS 21 85
aez LaG i 32 858 RCL4 36 64 Conv. ft. to meterg
864 2 8z aca z -24
885 ] ac eél RTHN 24
aa¢  STOE 35 86 @62 ¥LBLS Zi 89
aer -35 863 RCL4 36 84
oy STo3 = a 20 Tog freq. 4 N 32 Conv. meters to ft.
aa9 3 a3 265 RN 24
3] . -6z 866 ¥LBLC 2113
a1i 2 az 867  F17 16 23 @1
e1z & g 868  G£SBY 22 @85
813 5704 i5 84 Meters to ft. mul 869 RCL? 36 8z
a4 5 as ara -33
a15 5 85 55% is norm eff. er1 £ 113
gle  RIN z4 72 £ 66
@17 ¥LBLE 21 i€ I7 73 . -6Z
a18  ENTt -21 874 4 64
as . -6Z 87s  s2Y -41
aze i a1 are < -24
21 é bé 77 STOI 35 ai 3dB BW
zz 2 gz 878 RTN 24
823 -35 879 ¥LBLD 21 14
824  LOE 16 32 gge  RCLI 36 a1
25 i H asl NE 53
82¢ 8 66 86z X -35
27 5 -35 Eff. constant KE 633 3 83
26 §T+I 3I5-55 a3 20 Tog f + K¢ 834 : -2 n pB BW
26 FTN 24 ags IS 54
838 ¥LBLc 21 16 13 886  RIN z
831 Fi? 16 23 61 @87 xLBLE 21 1%
132 GTO! 22 a1 pag ¥2 53
833 SF1 i€ 21 &1 m or ft. toggle as9 1 a1
34 1 a1 1=m0 = ft. faag 2 2
a35  RTN 24 gay X -35
B36 x¥LBLI Z1 a1 @97  ROL1 36 81
837 CF1 16 22 &l @93 vz 53 pB down
AZ8 8 e P94 z -24
838 RIK 24 895  RIN 24
@48 *LBLA 2111
641 F1? 16 23 al
@42  £5B3 237 a9
B43  LOG 16 3z
844  RCLE 36 86 700
845 . _35 20 1log D
@46  RCLZ 36 83
847 + -55 20 log Df+kE=ga1'n
@48 RTN 24
849 xXLBLE 211z
158 RCL3 3t 83 : SET STATUS
as1 - 43 FLAGS TRIG DISP
52 RCLE 36 86 SN OFF
as3 2 -24 o O ™d DEG & FIX X
as54 1@¥ 16 33 110 1 0 GRAD O scl 0O
855 F1° 16 23 &1 | 20 K| RAD D | ENG D
56 GSBe 23 @8 3 0 @ Nt
REGISTERS 5 5
0 ' 3dB BW |°FreqGHz |° 201og f|* m/ft conf ¢ 20 |
SO St S2 S3 S4 S5 S6 S7 S8 S9

A B C D E I
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Program Description |

< )

Program Title 'R‘: ’?ATH Loss J DE

Contributor’'s Name ’KO'BETLT E. STonE
Address 19 b4 S NoOoRTHAMPTON DR e
city SANATOGA State CA ZipCode 75070 -
\

2 ~
Program Description, Equations, Variables USING THE [~oLlLowiN G EQuATIanS +

L, = 20 Loo (41.87 £D)

y o
Ly = bb.2+10%0 (%)—7{99(%) +0.0026% £ +28.23Y Lo { +0.979D -0.00378D"

Ly =10 LoG '-————(‘:‘;)".‘,ﬂ [| 301 @h.)j{_s +301(4 k»)j .

THE NF PATH LosS /¥ DB I1s cAawcutATEDd. L, IS THE

FREE SPACE PATH LoSS AND 1S ALWAYS ouTPurted. &3
IS TWHE SmooTH EANTH PATH LosS AND (S PRINTED _NE&xT
UNLESS L, 1S GREBATER . Lo IS THE PATH LosS
DUE To AM OBRSTACLE /N THE TERRAIN ¥ THE PATN. IN
THIS CASE L, IS PRINTED /(NPLAE oF L3 .

Operating Limits and Warnings OVTPUT TATA VALID owty FoR VH F}.’ £,
20 MHE2 < £ < S00 MH?2

L S e

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-

TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

\. v,
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Sketch(es)

S S

s

IS THE FREE sPAcE RF PATH Less Awp
DVE To A TERRAIN OBSTAcCLE

CoNDITIONS

Sample Problem(s) . W HAT
THe RF PATH Loss

FolL THE FoLLowING

& Hm (D)
o1 Km (W )

,,,o',,‘,,a,’ KM (h;) .

_ "IF ) Frequency
DlSTANcé RETWEEN ANTENNAS

 HEIGHT oF ANTENNA |

. HEeIGHT ofF ANTENNA R

B HEIGHT ofF OBSTACLE ABovE

LINE~OF - SIGHT TRETWEEN

THE ANTENNAS

0.0) K  (H)

Solution(s) KEYSTROKES o
20 [A] —» 20.00

. <[el —> _{ oo
o4 [f] ceel ECJ —> o.lo

_—-’ oo/

0.0 rD] y ; e
—»  T2.HY *¥¥ (L,) DB

—e 109.Y ¥ (L) DB

-

f Fortis, LE. 2 Rood,RD

Reference (s)

_FoR FM VOIcE COMMUNICATIONS
PAGEs 33-40 , NOVEMDBER/DEcEMBER

"TamminG CALcuLATIONS

EW MAGAZINE
1976




User Instructions “
RF PATH LosS | DR
D hth,
STEP INSTRUCTIONS DATAUNITS KEYS OATAUNITS
| [Load swme | AND siDE 2 [ 1]
2 |LoAn consTANTS (DATA) /W7o L JC |
PROTECTED SEcowDARY REGISTERS N
3 |INPYT £ vaLue * §/muz | LAIL | | £
Y |INPUT D VALVE * D/Km | (B I | [D
S [INPVT h, VALVE W /Km | (enTER ¥ |}y,
b linPvT W, VALVE h /um | eIl ] | hy
7 [inPvT H  VALVE * H/Km | (DI | [H
8 [comeute L, AND L ' - R e T
9 |Foh NEW CASE Go To STEP 3 { H , ]l
-
*NoTe THAT THESE sTEPS MAY | ]
BE SKIPPED IF THE INPVT IR
VALVE EQuALS THE VALVE N A
INPUT IN THE PREviovs L]
CASE I
I
L]
LI
I
L]
[T ]
]
I
I
]
L]
L]
([ R
[T
1]
LI
I
A
I
I
0

h
| o
[
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44
STEP  KEY ENTRY  KEY CODE COMMENTS STEP  KEY ENTRY KEY CODE COMMENTS
881 »LBLn 21 11 57 X -35
esz STGS 35 85 258 LOE 16 32
aaz RTN 24 858 RCLA 36 11
#B4 xLBLE cile ase 2 8z
8e8s  STGe 35 &6 asi < -Z24
aae6 RTHN L 862 X -35
@67 xLBLC cl 13 863 CHS 22
aeg 5703 35 83 864 STOD 35 14
ae9 K -31 855 ISl 16 Zo 46
ale HS 35 82 866 RCLi 36 45
a1 RTN 24 867 ISZI 16 26 4e
812 #LBLD 21 14 868 RCLi 36 43
a13  ST04 35 @4 #cS RCL4 36 84
814 RTH 24 878 RCLe J6 86
815 =xLBLE ci 15 a1 = -2
ale 2 6z 72 X -3
817 a a6 i3 + -35
f1g SToA 35 11 874 ISZI 16 26 4e
a19 1 g1 87’5 RCL: 36 45
82e & a8 876 RCL4 36 84
821 STOI 35 4e @77 RCLE 36 do6
@22 RCLi 3o 45 78 z -24
823 RCLS J6 85 are AE 93
824 RCLE 26 8o gge X ~-335
azs X -35 gel - -43
a2e X =35 ggz  ISZI 16 Z2e 46
az27 LoE 16 3¢ 883 RCLi 36 45
828 RCLA 36 11 884 RCLS 36 85
829 X -33 a8s X -33
as3a ST0B 35 1z agé + -95
a3t 1821 16 26 46 es87 ISZI If Ze 46
832 RCLi I6 43 A88 RCLis 36 45
833 RCLS 36 @S | 889 RCLS 36 85
834 RCLG 36 86 1 g9 LOG le 3&
8is X -35 a91 X -33
836 Xe a3 a9z + -95
837 Xe S3 @983 ISZI 16 26 46
a3ie z =24 @94 RCL: 36 45
839 ISZI 16 Zb 46 895 RCLe 36 @6
948 RCLi 36 45 89¢ X -35
a41 RCLS J& 83 gar7 + -55
842 RCLZ 36 8z @3g ISl 16 26 46
a43 X =35 898 RCLi Jo 43
844 xe 33 186 RCLe 36 86
845 x -35 181 8¢ 53
846 1 81 1az X -35
a47 + -58 183 - -45
848 X -33 184 STOC 35 13
848 RCL: 36 45 185 RCLE 36 12
858 RCL3 36 85 186  FRTS -14
851 RCL3 36 82 167  RCLC 36 13
852 X -33 188 RCLD 36 I4
as3 A 93 188 AXY7 ie6-34
254 X -35 118 6708 22 Be
855 1 a1 i 111 LBLZ 21 8z
85¢ + a3 REGISTERS 112 R =31 _ i
4 5 6 7
0 1 2 “‘ 3 ‘\t H £ D
S0 S1 S2 S3 S4 S5 S6 .2 S7 S8 S9 .3
41.87 |leaxio?]| 31,10 bb.20o 1070 1500 2.68 x107|28.34 0.88 3.18x 10
A B C D E I
VsSED L, L). LJ UsS&D




STEP

KEY ENTRY

97 Program Listing 11

KEY CODE

COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
113 XY? 16-34 ]
114 [ TH! 22 8l 170
119 Ré -31
116 *LBL1 21 81
117 PRTR -14
118 SFC 16-11
118 SFC 16-11
128 RTK 24
121 =xlBLe 21 aé
22 XY -41
123 €702 22 ac
124 RS i §1 180
130
190
140
200
150
210
160
220
; LABELS FLAGS SET STATUS
=] C D
£ D hiw, H ‘> L, L FLAGS TRIG DISP
a b c d e " ON OFF
0o O DEG FIX
Susen T USED 2ysed 3 4 1 0 ®| GRAD O scl O
2 0O RAD O | ENG_O
5 6 7 8 9
3 0 K n
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Program Deseription |

a . ] )
Program Title Antenna Gain or Power of A Remote Transmitter

Contributor’s Name Hewlett-Packard

Address 1000 N.E. Circle Blvd. ’

City Corvallis State Oregon Zip Code 97330 ’

A= y
~ ’ ™

Program Description, Equations, Variables

Program computes T' using the formula:

(4m)? £2 R* P

T' R
A
T GR C
Where f = Frequency of RF carrier (MHz)
R = Range from xmitter or rcvr (Km)
Pp= Strength of received signal(watts)

GR= Gain of rcvr antenna (dB)

T = Gain of smit. antenna (or xmit power) (dB)

T'= Xmit power (or gain or xmit antenna) (watts)
and C = Speed of light (see constants below)

Program will convert nautical miles or statute miles to kilometers for input
to program, using constants below.

°perating LimitsandWarnings T = O; GR = 0. L'im'itS are ]im'itS Of the HP-65-

Constants: C = 0.29979250 kilometers/usec.
1 Naut mile = 1.85325 kilometers
1 Statute mile = 1.609347219 kilometers

Values are ideal; user should apply any known system losses to avoid error

in computation. (propagation, etc.)

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program materiai and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TQ, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

\. 7




47

Program Deseription 11

<
Sketch(es)
. |
~ . - ) A . )
Sample Problem(s) (1)Given receiving system with antenna gain of 150 dB; a transmitter
45 naut. miles away operating at 9050 MHz; strength of received signal .02
watts; and transmitted power of 50,000 watts, compute xmit antenna gain.
(2) Given rcvr antenna gain of 15 dB; transmitter located 750 statute miles
away; freq. of 120 MHz; 15 x 10_6 watts received signal; and known transmit
antenna gain of 300 dB, compute transmitted power.
-Solution(s)
(1) [f] [A] 150[A] 45[D] 9050[B] 0.02[+] 50,000[C] ----------- 2668929.71
Answer to #1 is in dB very hypothetical case, demo only.
(2) [f] [A] 15[A] 750[E] 120[B] 15[EEX] [cHS] [6] [+] 300[C] - 122868.76
Answer to #2 is in watts.
\. 7 __ _ J
e - — — W\
Reference(s) i
This program is a translation of the HP-65 Users' Library program #03214A
submitted by William A. Sholar.
L J




- User Instruections
STEP INSTRUCTIONS 5 A'T'i’/’llj’;”s KEYS b STT/E:TTS
1. | Enter program [ ] ;l
I
2. | Initialize £ IlA | | 0.00
_ 10 ] ~
3. | Input rcvr ant gain “R(dB) (A ] | “R
]
4, Input range in [0
either kilometers Km L+ 00 Km
or _in nat miles Nm [ D H,;J, Km
or _in stat miles Sm l;E;j L | Km
| -
5. | Input frequency MHz [fﬁji,il L]
I
6. | Input received power watts o+ )0 ] watts
LI
7. | Input transmitted power and compute ant. gain watts (c I | dB
OR ]
Input ant gain (xmit) and compute xmit power dB L.c [ ] watts
L
For a new case, go to step 2 (initialize) 10 ]
I E
If there is no change in prior input I R
parameters, a-new case may be begun with 'jj L1
e Rl
i [ I ]
S
[ I ]
LI ]
LI ]
]
L]
]
I
0
]
1]
I N
|| ]

—
[
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STEP KEY ENTRY  KEY CODE COMMENTS STEP KEY ENTRY  KEY CODE COMMENTS
8a1 21 16 14 857 X
gez 16-24 858 RTH
aa3 84 ]
fe4 -35 060
aes -Z1 Initialize
aac -35
ear -62
aes 8s
aes 64
ale as
811 87
a1z a5
gi; gg C (km/usec) 7%
815 =21
aie -3%
817 -Z4
a1g 35 8&
819 -51
28 24
21 21 11 Input Gy
9‘21‘1_':‘. 35-24 95 RS = (4m)2k2 GR
fes Pl
24 21 1z Input R; f 080
823 -35 2£2 2
6z 2 el
az7 -35 R
a2& 35-35 a5
Bg29 24
P 21 13 Input Pr; T
a3t -24
832 36 86
a33 -35
834 24 090
a3is 21 14
a3é al .
837 —6: Convert nautical
838 85 miles to kilometers
839 as
a46 a3
a41 gz
a4z as
843 -35
844 24 100
a45 21 1a
a4 H
a47 -6z
gjg gg Converts statute
ase as miles to kilometers SET STATUS
€3l 3 FLAGS DISP
ass a4
852 q7 o O ¥ FIX 8
854 = 110 1O Y scl O
c 5 i 2 O ENG O
P 23 5 D 8 NG,
REGISTERS
0 2 3 4 5 6 7 9
tween labéls
S0 S2 S3 S4 S5 S6 S7 S9
A B C D
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Program Deseription |

Program Title Planar Phased Array Radar Beam Positions

Hewlett-Packard

Contributor’'s Name
Address 1000 N.E. Circle Blvd.

City Corvallis State  Oregon Zip Code 97330
\

( )

4 . . .
Program Description, Equations, Variables Coordinate conversion between boresight plane and

any other rotated plane by:

1) Converting spherical coordinates (sina, sing-,R-unity) to rectangular
coordinates where x = sin6,cos¢; y=sinfsing, z=coso.

2) Rotating the boresight plane to the new plane and computing new rectangular
coordinates using the "directed angle cosines". B

3) Converting the new rectangular coordinates to spherical coordinates in the

new plane where 6 = sin'1z, ¢ = tan~Ix/y.

The inverse of the above procedure using angle inputs and obtaining sin o, sin B

outputs is also used. The above stops are accomplished using the following

cos BS coso. cosB -sin BS sing cos BS cosa cosB +sin

B! = sin'][sin BS cosa cosB + cos BS sing ]  sinpg'=(cos BS sing - sin BS cosacosRg)

Operating Limits and Warnings
Radar boresight (BS) elevation planes can be used within the following limits

0°<BS°<90°. For sign convention, elevation sines below boresight should be
entered with a negative sign. Azimuth sines to the left of Boresight (viewers
eyes looking out of boresight) should be entered as negatives. A1l other sines
should be entered as positive.

\. J/

( )

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

\. _/

formulas:
A.Conversion of sin a,sin g to a', B B.Conversion of a, Bto sina', sing’
where BS = Boresight angle where BS=Boresight angle.
o' = Tan'] [ sin o co0s B ] sina'=sin(Tan']( sin o cos B - sins»



) IR erint o !
Program Desecription Il ¢
W
Sketch(es)| Z ‘ z S
QCTJ X,
1\ ‘\,0“ A ch)
1 NS
NV o o
z'toy Boresight elevation (y»y')
{ bC. \7(Directed cosine angle)
Earth Plane
Side View
w,
(" )

Sample Problem(s)

7. Using a boresight angle of 45° with the earth plane, convert the following
sin o & sin @ beam positions to spherical coordinates (deg. dec)(azimuth and
elevation) in the tangent earth plane: a. sina=-.7071, sing-.3;

b. sina=.707, sing=.3; c. sina=.32, sinp=.6; d. sina=-.35, sing=-.5.

2. Using a boresight angle of 30° with the earth plane, convert the following
beam positions (deg. dec.) in earth plane reference to sin o and sin 8 beam

positions in the boresight plane: a. 50°az, 50°EL; b. -20°az, 10°EL;
c. -45°az, 60°EL; d. 60°az, 25°EL.

Solution(s) 1. 45[f] [A]

a. .7071 [CHS] [4] .3[CHSI[A]---mmmmcmmmmmmm >-44.39° [R/S] ----> 15.36°
b. .707[+] 3[A] emmmmmmmmmmmmmmeee > 68.56° [R/S] ----> 43.56°
c. .32 [4] ] -3 [ > 66.43° [R/S] ----> 73.78°
d. .35 [CHS] [4] .5[CHSI[A]-----mmmmmmmmmm >-18.1° [R/S] ----> 12.71°
2. 30[f] [A]
a. 50[4] 50[B] ==-mm-m-mmmmmmmmmmcmmmmm e > .55 [R/S] ----> .46
b. 20[CHS] [4] 10[B] -=--n-mmmmmmmmmmmmmmme > -.35 [R/S] ----> -.31
c. 45[CHS] [+] BO[B] ------=cmmmmmmmmmmmmmmm > -.43 [R/S] ---=> .57
L d. 60[1] 25[B] --mmmmmmmmmmmmmmm oo > .79 [R/S] ----> .14
4

Reference(s) CRC Standard Math Tables, 18th Edition, 1970, pp 364-369.

This program is a translation of the HP-65 Users' Library program #03690A
submitted by George E. Wilkins.




2 User Instruetions
1 Planar Phased Array Radar Beam Positions Z}
STEP INSTRUCTIONS DATAUNITS KEYS DATATONITS
1. ] Enter program LI
[
2. | Enter boresight elevation Deg. Dec.| [ f || A |
L JC |
3. | Enter beam position Azimuth Sin a |+ 1]
C ]
4, | Enter beam position elevation Sin [LAJJ [Lj Deg. (AZ)
5.] Press R/S T ]
(optional check) [ReL L8 |
[g |[x=yl
(B Il | [Sina
R/s Il ] Ising
For new case go to 3. If Boresight is [ 1 ]
changed, go to 2. . |
OR ]
3. | Enter beam position Azimuth Deg. Dec.| [+ ][ |
I
4, | Enter beam position Elevation Deg. Dec.| [ g J[ | |Sina
[
5. | Press R/ST[ 1 |sing
(Optional check [RCL | 8 |
g |lxey)
8L 1 |Deg(Az)
IRz/s 1 1 |Dpeg(EL)
(0]
For new case go to 3. If Boresight changes [ 10
go to 2. I
I
.
N
I
.
U
I
I
(N
]
]

___‘r“_
Ll
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS >
@81 xLBLa 21 15 11 e s 857 #LBLC 21 13
@62 S107 35 &7 Initialize 858 RCLT 36 67
883 RTN 24 859 cos 4z Common subroutine
884 sLBLA 21 11 @68  STOS 35 @5
885 STOI 35 81 861 RCLT 36 67
@86  SIN- 16 41 862 SIN 41
887  C0S 4z 863  ST06 35 65
888  ST02 35 8z Lbl A 864 Ré -31
889 2y -41 : 265 X -35
818 sT03 35 83 Housekeeping 866  RTH 24
811 SIN- 15 41 867 #LBELD 21 14
812  COS 4z 868 RCLZ 36 82 .
813 ST04 35 84 869 RCLI 3 83 Common subroutine
814 GSBC 23 13 a7e X -35
815 X -35 @71 K2y -41
816 K2y -41 ar2 z -24
817 RCL! 36 61 Calculated display 873 TAN- 16 43
818 X -35 deg(AZ) 874 RTH 24
819 - -45 75 #LBLE 21 15
826  GSBD 23 14 @76 RCLS 36 85
821 STO8 35 68 877  RCLI 36 61 )
az2 RS 51 ars . -35 Common subroutine
823  GSBE 23 15 879  RCLE 3 86
824+ -55  Calculate & 888 RCL4 36 84
825 SING 16 41 display deg(EL) 881 RCLZ2 36 82
826  RTN 24 age ¥ -35
827 xLBLB Z1 12 883 -15
828 ENT? -21 a84  RTH 24
829 ENTt -21
838 1 a1
831 X -35
832 SIN 41
@33  ST0! 35 84 Lbl B
834 RY -31 . 090
035 C0S s Housekeeping
836 STO2 35 6z
a37 Ré -31
838  SIN 4i
g39 ST03 35 83
a4 Ri -31
@41 C0S 4
842  STO4 35 84
@43 GSBC 23 13
@44 RCLZ 36 8r 100
845 X -35
ade Rt 16-31
@47  RCLI 36 81 Calculate &
848 35 display sin o
a4a + -55
A58  GSED 23 14 SET STATUS
851 SIH 41 FLAGS TRIG DISP
852  ST08 35 68 ON OFF
a53 RS =1 o O g DEG % FIX {g
854  GSEE 27 15 Calculate & 110 1 U GRAD SCl
ot i 45 display sin B > 0O o RAD O ENG, O
! , o 3 0 o n
ass  RTH 24
REGISTERS
0 . 2 3 . 4 5 6 7 8 9
Sin B Cos B Sin a Cos a Cos BS Sin BS |BS (deg) | Deg (AZ)]| Used
S0 X S2 S3 S4 S5 S6 S7 S8 S9
A 8 C D E 1
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Program Description |

—
Program Title Radar Parameter Unit Conversions

Hewlett-Packard
Contributor’s Name W

Address 1000 N.E. Circle Blvd.

City Corvallis state Oregon Zip Code 97330
\

7

Program Description, Equations, Variables Conversion relationships are:

1) Radians - (m/180) degrees

2) Milradians = (n/0.18) degrees

3) Kilometers = 1.852 nautical miles

4) Meters = 0.3048 feet

5) Nautical miles = 1645 x 10" feet

6) Wavelength(m) = 299.79/frequency (MHz)

7) PRI (usec) = 108/PRF

8) Distance light travels(m) - 299.79 x time ( sec.)
9) Radar range (nm) = 0.08089 x time ( sec.)
10) Nautical miles = 0.8686 statute miles

7

Operating Limits and Warnings

Accuracies to 4 and 5 places as indicated by constants used.

This program has been verified only with respect to the numerical example given in Program Description Ii. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-

TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.
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55

r Sketch(es)

\

-
Sample Problem(s)

1) Convert 90° to radians

2) Convert 1 radian to degrees

3) Convert 100 ft. to meters

4) Convert 100 meters to ft.

5) Convert 5 statute miles to kilometers
6) Find radar range for PRF of 50

Solution(s)
1) 90[A] ==mmmmmmmmmmmmm e > 1.57
2)  1[R/SI[A] =-=m-mmmmmmm oo > 57.30
3) T00[D] =--mmmm e mmm e > 30.48
4) 100 [R/S] [D] =--mmmmmmmmmm oo >328.08
5) 5 [f] [E] [C] --mommmmmmmmmmomcmeee > 8.04
6) 50 [f] [B] [f] [D] ----mmeemmmeme- > 1617.80

Reference(s)
This program is a translation of the HP-65 Users' Library program #04706A
submitted by Robert C. Thor.




56 T < H -
User Instruetions
. Light
{1 Fei 2 PRF<PRI  T/m Sm/Nm
& Deg/Rad Deg/Milr  Nm/Kn Ft/Nm
STEP INSTRUCTIONS DA¥fﬁﬁ”5 KEYS oﬁﬁﬂﬁﬂﬁs
1.] Enter program ] L:_l
2.| Initialize Le JL ]
Radians to deg. Radians @ Eﬂj] Deg.
Deg. to mil rad Deg [7—9}7] 7:7J Mil Rad
Mil rad to deg Mil Rad | [R/SII B | Deg.
Nm _to Km Nm [7(,:, ] [ ,;,I Km
kn_to N n R/sILe || N
Ft to meters Ft [TQjJ L:i:J M.
Meters to Ft. M IR/s 1L D] Ft.
e e Ft e 0] [
Nm_to Ft. Nm IR/s I E | Ft.
Freq. to Wavelength MHz lfi;,][:gij Meters
Wavelength to Frequency Meters LB!%,]L,f ]
[a Il | MHz
PRF to PRI PPS [ £ [ B | usec.
PRI to PRF usec. fﬁ[?ill ?iﬂ
(B JI ] PPS
Time to dis. LT. Trav. usec. [RTIN ][ C | Meters
Dis. LT. Trav. to Time Meters R/S | IRTN |
C *;:J L, ”;J USec.
Time to Radar Range usec. RIN]J[ D | Nm
Radar Range to Time Nm ,R;@;] |RTN ]
J};Jl | usec.
Statute M. to Nm Sm RIN || E | Nm
Nm to statute M. Nm R/S | [RTN
E L Sm

NOTE: Once jnitialized conversions may be

erformed - in -anv se
errgrmec—In-any—se
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57
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
ggl tLB%g s -;é ge Conversion Operation} as7 . -6z '
993' 1h¥ s 5; Test for Reverse - 858 7 ar
o4 -35 asq G a8s
P RTN P End of Conversion 868 G108 22 ae
g6 SF2 16 21 82 861 £LBLb 21 16 17
ga; RS <4 Set for Reverse 862  (F2 16 22 82  PRF «» PRI
888 xLBLH 2! i1 gex 1o 5z
aee  FPi 16-24 B4 EEX -23
a1e f 81 355 & b6
: 66  €T08 2z @@
a1l g G6 66
o1 . e Deg<Rad. 867 &LBLd 21 16 14
813 = -24 gee -6Z .
814 CT0@ 23 Ag 869 a a# Time <> Radar Range
@15 xLBLE 2112 @7a 8 as
G1€  F27 16 23 @2 871 é 6é
817 SF1 16 21 @l e g g&
618 Fi° 16 23 81 873 &8s
@i SFz 16 21 82 Deg<>Mil Rad 8r4 €708 ZZ B
0%8  EEY o 875 slBLe 21 1€ 15
821 2 3 are . -62 Sm <= Nm
22 F17 1€ 23 877 8 8¢
23 1% 5z ar8 6 a6
pz4 ¥ -35 873 § 85
625  CF1 16 22 &l fsa & e
o6 CTo8 1 a8l ¢T08 22 86
127 KLBLC 2113 esz RS 51
20 1 @1
339 ) -z Nm<>Km
aie g as
a3t 5 as
ais 2 6z
@33 £To0é 27 86
a34 xLELD Z1 14 090
a7s ) 67
236 7 a3 Ft <> Meters
@37 @ a
838 4 a4
a9 g a5
a4 CTO0@ ZF aa
@41 xLBLE 21 15
84z 1 @l
843 € Be Ft < Nm
a44 4 a4 700
a45 5 a5
a4 EEY -23
@47  CHS -2z
48 7 a7
@49 cTO@ 27 ae
858 #LBLo 21 16 11 Freq <> Wavelength
@51  CF2 16 27 Bf
@s2 1% 57
853 LBLc 21 16 13
as4 2 8z , ) 10
ass a e [ime <= Dis. LT. Trav
856 a as ,
LABELS FLAGS SET STATUS
A
8 c o E ° FLAGS TRIG DISP
a b c d e 1 ON OFF
Used Used Used Used Used Used o h & DEG ® X X
0 1 2 3 2 Z Reverse |' O ® | GRAD O | sci O
5 6 7 8 3 3 2 O R RAD O ENG. O
3 0O X n
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Program Deseription |

—
Program Title  Television Antenna Length and Channel Frequency

Contributor's Name  Hewlett-Packard

(frequency f may be entered without use of above formulae)

Program then computes antenna length length (wave length) using:

w=c/f 2nd, 3rd,...nth best lengths determined by successively ha1v1ng"
previous length, to produce % wave, % wave, 1/8 wave, etc.

Converts back and forth between inches and meters using constant 0.0254

TV Channel Number (2 thru 83)
wavelength

i

299.8 meters per microsecond

-+ 0O T =2
1

frequency in cycles per microsecond - frequencyyin megahertz

Address 1000 N.E. Circle Blvd. -

City Corvallis state Oregon Zip Code 97330

\

(o TV Channel f sing the following: )
Program Description, Equations, Variables ComPUtes anne requency u 9 g:
(25N<4) f= 6N + 45 (55N=6) f= 6(N - 5) + 79
(7¢N=13)  f= 6(N - 7) +177 (14=N£83) f= 6(N - 14) + 473

Operating Limits and Warnings 1V Channel frequency computed is approximate mid-channel.
For other uses where lower edge of band is desired, subtract 3 MHz from the
frequency produced; for programming, subtract 3 from the added constants in
the TV Channel frequency formulae above.

J/

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

e

N
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Program Desecription 11

B
Sketch(es) »
< L >
NOT CONNECTED
M . . . - ~
TWISTED TOGETHER I\\L\ - TWISTED TOGETHER
, TO TV ANTENNA TERMINALS
Use ordinary lead-in (flat) wire. Twist wire together as indicated above after |
cutting as shown. Connect to TV set antenna terminals. Adjust direction of the
antenna for the best picture. Leave gap at the top, as shown. Tape bare wires.
Sample Problem(s)
(1) Find the antenna length in meters for TV Channel 27.
(2) Find the antenna length in inches for a frequency of 30 MHz.
(3) Find the TV Channel Frequency for channel 56.
~ (4) Find the best antenna length under 1,2 meters for 37.5 MHz.
solution(s)y (1) 27 [A] »  0.54 (meters)
(2) 30 [E] [B] =~ 393.44 (inches)
(3) 56 [A] [D] - 725.00 (MHz)
(4) 1 37.5 [E] » 7.99, [R/S] ~ 4.00, [R/S] - 2.00, [R/S] + 1.00 (meters)
\ y,
' ~\

Reference(s) 'hiS program is a translation of the HP-65 User's Library program
#3213A submitted by William A. Sholar.




User Instruetions

TV ANTENNA LENGTH

IN > M FREQ

INSTRUCTIONS DATAUNITS KEYS DATAONITS
Enter program I ]
0
Input TV Channel (2-83) A [ | |Meters
or LI |
.| Input Frequency MHz [[EH J] Meters
(Optional) If indicated length is too long for L J [,, —;J
room, etc., determine next hest length By: IR/,SJ [7 ] | Meters
(Repeat 3 as necessary) [f ]Ilri
(Optional) Convert I \ [7J
(Meters) to inches {[ BJ][r jJ Inches
(Optional) Convert li,',;l [ i:J
(Inches) to meters [[C]] % J] Meters
(Optional) Recall Calculated TV Frequency (or I
input frequency) Lo Il ] MHz7
.
CC
For new case go to step 2. [ L |
I
[ B
I
[ ]
I
I
[
I
[ ]
]
L]
I R
LABELS L
ACH#+MHz [B M>in C in-M O Freq. EMHz-ANT | | | |
a b c d e ] [ 1 [ ]
° 2.6 | 213 Pse P : B [ S
5 6 7 8 9 | I ]
I ]
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STEP KEY ENTRY ° KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
oBt ylBL2 111 Tos T er ]
cez STOE 35 8¢S Input TV Channel ase 2 68
26T 1 a1 # >R 058 -5 Freq. ~ R
84 3 63 5 cee BTN 24 6
- ey - i 3 21 @3
m5E -41 c€r wlBLI 21 &3 Converts freq.
i85 yEvo t6-35 £82 2 Bz
a7 el 22 a1 CH # - 137 52 z -24 to wave length
ipe ! H Y i64 RS 51 , _C
es then go to 1 : using w = =
z02 4 4 9 565 6TOZ 22 83 Iw=¥
18 - -45 c£6  kLELE 2112 —_
511 a€ £47 . -62 ]2
112 -25 258 7
-1z ¥ o Calculates freq. 5 © oa /2 wave Tength
S1s 4 14 £68 2 &2 -
214 7 67 of channel 14-83 7o c a5 repeating
a1E z g3 . &7l 4 pd —
e - - - + ! a T
“1E . e using 6(N-14)+473 i . ey
317 ETOE 22 15 73 ETH 4 Converts from
SEEE 21 i74 WBLC  I1 13 .
218 alitd € @1 Sl TRER P meters - inches
519 & C't Compute Length [y g} . b
£28 CLS 3¢ @S arf e ad
321 uLye 16-35 orT z 8z
S 1] 22 a@ CH# = 6? 78 = a5
7 ar g7 8 3 &4
_ 45 Yes, then go to O op ¥ -35
& g5 81 RN 24 Converts from
-35 Gg2 MLBLDZ 21 14 inch ¢
1 &1 Calculates freq. 882 RCLE I€ 86 tnenes = meters
7 ez o04 ETHN 24
- as of channel 7-13
+ =35 using 6(N-7)+177
aTo 22 15 :
xLBLP 21 @8 Freq. in wave
4 a4 Tength calculation
- 090
RCLS 5 a8z Is channel # 7 4
nYs je-T4
502 2z ez If so go to 2
) 8g
-35
4 24
5 25 Calculates freq.
-5E
+ o of channel 2-4
£TOE 22 13
#LBLE 21 a2 using 6N+45
5 35 100
- -45
. ~ Calculates freq.
€ 8¢ | )
¥ -35 | of CH 5-6 Using
4 : ga 6(N-5) + 79 _ FLAGS SET STATUS
L5 + -55 FLAGS TRIG DISP
Pt ; . ye N OF
a3t wlBLE DY 1 oD W | oes & | Fx @
252 8T0é 35 86 2 1 0 GRAD O | scl O
£54 2 2 3 0 n
298 g es
36 ? a3 REGISTERS
0 1 2 3 4 5]_ 6 7 8 9
V Chan.#| Freq.(MHZ) Used
S0 S S2 S3 S4 S5 S6 S7 S8 S9
A C D E I
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Hewletti-Packard Software

In terms of power and flexibility, the problem-solving potential of the Hewlett-Packard line of fully
programmable calculators is nearly limitless. And in order to see the practical side of this potential,
we have several different types of software to help save you time and programming effort. Every one of
our software solutions has been carefully selected to effectively increase your problem-solving poten-
tial. Chances are, we already have the solutions you’re looking for.

Application Pacs

To increase the versatility of your fully programmable Hewlett-Packard calculator, HP has an ex-
tensive library of “Application Pacs”. These programs transform your HP-67 and HP-97 into specialized
calculators in seconds. Each program in a pac is fully documented with commented program listing,
allowing the adoption of programming techniques useful to each application area. The pacs contain 20
or more programs in the form of prerecorded cards, a detailed manual, and a program card holder.
Every Application Pac has been designed to extend the capabilities of our fully programmable models
to increase your problem-solving potential.

You can choose from:

Statistics Mechanical Engineering
Mathematics Surveying
Electrical Engineering Civil Engineering
Business Decisions Navigation
Clinical Lab and Nuclear Medicine _ Games

Users’ Library

The main objective of our Users’ Library is dedicated to making selected program solutions contri-
buted by our HP-67 and HP-97 users available to you. By subscribing to our Users’ Library, you'll have
at your fingertips, literally hundreds of different programs. No longer will you have to: research the
application; program the solution; debug the program; or complete the documentation. Simply key
your program to obtain your solution. In addition, programs from the library may be used as a source
of programming techniques in your application area.

A one-year subscription to the Library costs $9.00. You receive: a catalog of contributed programs;
catalog updates; and coupons for three programs of your choice (a $9.00 value).

Users’ Library Solutions Books

Hewlett-Packard recently added a unique problem-solving contribution to its existing software
line. The new series of software solutions are a collection of programs provided by our programmable
calculator users. Hewlett-Packard has currently accepted over 6,000 programs for our Users’ Libraries.
The best of these programs have been compiled into 40 Library Solutions Books covering 39 application
areas (including two game books).

Each of the Books, containing up to 15 programs without cards, is priced at $10.00, a savings of up
to $35.00 over single copy cost.

The Users’ Library Solutions Books will compliment our other applications of software and provide
you with a valuable new tool for program solutions.

Options,/Technical Stock Analysis Medical Practitioner
Portfolio Management/Bonds & Notes Anesthesia
Real Estate Investment Cardiac
Taxes Pulmonary
Home Construction Estimating Chemistry
Marketing/Sales Optics
Home Management Physics
Small Business Earth Sciences
Antennas Energy Conservation
Butterworth and Chebyshev Filters Space Science
Thermal and Transport Sciences Biology
EE (Lab) Games
Industrial Engineering Games of Chance
Aeronautical Engineering Aircraft Operation
Control Systems Avigation
Beams and Columns Calendars
High-Level Math Photo Dark Room
Test Statistics COGO-Surveying
Geometry Astrology

Reliability/ QA Forestry




ANTENNAS

These programs will be of interest to both amateur radio operators and
professional radar system designers.

LOADED VERTICAL ANTENNAS

LOADED DIPOLE ANTENNAS

GAIN OF A HORIZONTAL RHOMBIC ANTENNA AT ZERO
AZIMUTH

AZIMUTH PATTERN OF CYLINDRICAL ARRAY OF ANTENNAS
COLINEAR ANTENNA GAIN AND PATTERN

BEAM PATTERN FOR UNIFORM ARRAY

RADAR ANTENNA BEAMWIDTH AND GAIN

ANTENNAS

PARABOLIC ANTENNA CALCULATIONS

RF PATH LOSS, dB

ANTENNA GAIN OR POWER OF A REMOTE TRANSMITTER
PLANAR PHASED ARRAY RADAR BEAM POSITIONS

RADAR PARAMETER UNIT CONVERSIONS

(TELEVISION) ANTENNA LENGTH AND CHANNEL FREQUENCY

HEWLETT ’! PACKARD

1000 N.E. Circle Blvd., Corvallis, OR 97330
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