32 db November/December 1990

DAN ROGERS

T e T

Speaker Angles II Calculating The Ideal Speaker Location

REVIEW

¢ Did you save July/August’s issue
like I asked? Good. Well, here is the
second program. Let’s review the
four programs briefly.

There are usually a limited num-
ber of places to mount the speaker.
The first program will tell the ideal
required coverage angles for an ac-
tual mounting location.

After the ideal angles are calcu-
lated, a speaker should be selected to
closely match the ideal. The second
program now calculates the ideal lo-
cation for the actual coverage an-
gles.

Enter practical compromise. Ad-
Just between the two previous loca-
tions for a usable location, and the
third program will calculate the ac-
tual loss foran actual coverage angle
and an actual location. This allows
for testing the variation of the SPL

Figure 1. A sample screen.

P.A. SPEAKER POSITION CALCULATIONS

coverage without climbing a scaffold
or buying the wrong speaker.

If an existing system is being ana-
lyzed, the third program will tell the
variation of coverage. If it is not uni-
form enough, the second program
will indicate the proper mountinglo-
cation. If the proper mounting loca-
tion is ten feet above the ceiling (or
any other unsuitable location), then
the process of selecting a new
speaker starts with the first pro-
gram as described above.

The fourth program calculates the
direct path from the speaker to the
microphone, and the primary reflec-
tion path off the back wall, to aid in
locating the acoustic padding.

PROGRAM

The “PA. Position” program is
very similar to the “PA. Angle” pro-
gram. They operate the same way,

H. 1ST TO LASTLIST: 100 #t O in.
H. LAST LIST TO WALL: 10t Qin.

V.FLOORTOAV LIST: 4fT6in.
SPKR -6 dB COVR ANGL: 20 ft
ON AXIS SPKR TO REF: 4f10in.

Vertical Horizontal Throw Vertical
height distance distance dB loss to throw
SPEAKER TO: Feet In. Feet In.  Feet In. Decibels Degrees
LAST LISTENER: 21 1 123 1 124 10 -29.89 80.29
—6 dB LISTENER: 21 1 56 9 62 5 -29.86 70.29
—12 dB LISTENER: 21 1 23 1 3 2 -29.84 47.59
-6 dB BACK WALL: 26 3 133 1 133 1 -36.44 90.29
—12 dB BACK WALL: 82 0 133 1 144 6 —43.16 112.99

—6 dB COVERAGE ANGLE: 20.00°
—-12 dB8 COVERAGE ANGLE: 65.40°
SPEAKER TILT FROM VERT: 9.71°

VERT FLR TO CENT OF SPKR: 25t 7in.
AVG LIST TO CENT OF SPKR: 21 ft 1in.

ICR/TO START AGAIN:
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and have nearly identical screens.
Most of the program code is the
same. The primary differenceis that
the speaker coverage angle and the
distance from the first tolast listener
is entered instead of the speaker lo-
cation. The calculations are more
complicated also. The core of the
program (lines 100 through 9020) is
identical, and can be copied from the
first program to save time typing.
Figure 1 is a sample screen to test

your program.

ANGLE LIMITS

This program more clearly reveals
a severe limitation on allowable cov-
erage angles as indicated in the last
issue. You will also find that only one
-12dB angle is correct for a given -
6dB angle. I can hear you now, “But
they don’t make speakers like that!”
Tell me about it! On the other hand,
tell the people who make the speak-
ers. As I said before, thisis not a new
concept or science.

OOPS!

If you look at Figure 3 in db'’s
July/August issue, you will notice “~
6dB BACK WALL:” was followed by
25 feet 12 inches, which should have
calculated as 26 feet. This rounding
error is easily corrected by changing
the last routine of the first program
(lines 51500 through 51530) to
match the second program (replace
with lines 51500 through 51560).

In the first program, line 50500
should be: “50500 REM VERT DIST
FROM FLOOR TO AVERAGE LIS-
TENING HEIGHT”.

We had a couple of minor typos
(probably because 1 was pushing
deadline) last time. The equation on
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30090 IF J=9 THENLET A9$=D$ ~
39999 RETURN

40000 REM ***** CALCULATIONS -
USER SUBROUTINE

40010 REM **** CONVERT TO
NUMBERS AND INCHES

40020 REM *** FIRST TO LAST
LISTENER

40030 D6# = (12*VAL(A1$)) + VAL(A2S)
40050 REM *** LAST LISTENER TO
WALL

40060 Dd # =(12*VAL(A3S)) + VAL(A4$)
40070 REM *** FLOOR TO AVERAGE
LISTENING HEIGHT

40080 H6# = (12*VAL(AS$)) + VAL(ABS)
40090 REM *** DISTANCE FROM
SPEAKER FOR db SPL REFERENCE
MEASUREMENT

40100 R# =(12*VAL(A8S)) + VAL(A9S)

40110 REM *** SPEAKER'S RATED
-6dB COVERAGE ANGLE
40120 A4 # =VAL(A7$)

40130 REM *** CONVERSION
FACTORS

40140 REM ** RADIANS TO DEGREES
40150 RD# =180/3.1415927

40160 REM ** DEGREES TO RADIANS
40170 DR#=3.1415927/180

40200 REM **** SOLVE FOR ANGLES
FROM HORIZONTAL TO THROW

40210 REM *** A1 - VERTICAL TO ON
AXiS THROW ANGLE

40220
A1#=RD#*ATN((2-COS((A4#/2) *DR#)
)/(SIN((A4#/2)*DR#)))

40230 REM *** A2 - VERTICAL TO

-60B AXIS ANGLE

40240 A2# =A1#-(A4#/2)

40250 REM *** A3 - VERTICAL TO
-12dB AXIS ANGLE

40260 REM
A3#=ARCCOSINE(4*COS(A1#*DR#))

40262
GOAL#=INT(4*COS(A1#*DR#)* 10000
00)

40264 IF GOAL#> =1000000 THEN
LET A3#=A3#/0

40266 TOPANGLE #=90

40268 BOTTOMANGLE #=.01

40270
TESTANGLE #=((TOPANGLE #-BOTTO
MANGLE#)/2) + BOTTOMANGLE #

40272
TEST#=INT(COS(TESTANGLE#*DR#)
*1000000)

T T 40274 |F TEST#=GOAL# THEN

GOTO 40282

40276 IF TEST# <GOAL# THEN LET
TOPANGLE#=TESTANGLE#

40278 IF TEST#>GOAL# THEN LET
BOTTOMANGLE#=TESTANGLE#
40280 GOTO 40270

40282 A3# =TESTANGLE#

40300 REM **** D1 - HORIZONTAL
SPEAKER TO LAST LISTENER

40310

D1#=D6#/(1-(TAN(A3#* DR#)/TAN(A1#
*DR#)))

40320 REM **** H1,H2,H3 - SPEAKER
HEIGHT ABOVE AUDIENCE

40330 REM *** H1

40340 H1# =D1#/TAN(A1#* DR#)
40350 Ho# =H1#

40360 H3# =H1#

40370 H7# =H1# +HE#

40400 REM **** REMAINING
HORIZONTAL DISTANCES

40410 REM *** D2 - HORIZONTAL
SPEAKER TO -6dB AXIS

40420 D2#=H1#*TAN(A2#*DR#)
40430 REM *** D3 - HORIZONTAL
SPEAKERTO -12dB AXIS

40440 D3#=H1#*TAN(A3#*DR#)
40450 REM *** SPEAKER TO BACK
WALL

40460 DS# =D1#+D4#

40500 REM **** CALCULATE
SPEAKER AXIS THROW DISTANCES

40510 REM *** 0 clb ON AXIS THROW
DISTANCE

40520 T1# =H1#/COS(A1#*DR#)
40530 REM *** -6 db AXIS THROW
DISTANCE

40540 T2# =H1#/COS(A2#*DR#)

40550 REM *** 12 dh AXIS THROW
DISTANCE

40560 T3#=H1#/COS(A3#*DR#)

40670 REM **** SPEAKER TILT FROM
VERTICAL

40680 A6# =90-A1#

40700 REM **** CALCULATE
SPEAKER COVERAGE ANGLES
40730 REM *** -12 db ANGLE
40740 AS# = (A1#-A3#)*2

40800 REM **** CALCULATE BACK
WALL REFLECTION
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" 40810REM *** 6db
40820 REM ** ANGLE FROM
HORIZONTAL IN DEGREES
40830 A9# =A4# +A2#-90
40840 REM ** THROW DISTANCE
40850
Ta#=D5#/COS(ABS(A9#*DR#))
40860 REM ** BACK WALL HEIGHT
40870
Ha#=H7#+ (ABS(A9#)/A9#)* ((TAN(A
BS(A9#*DR#)))*D5#))
40880 REM ** ANGLE FROM
VERTICAL
40890 A7# =A1# +A1#-A2#

40900 REM *** .12 db
40910 REM ** ANGLE FROM
HORIZONTAL IN DEGREES

40920 A9# =AS# +A3#-90

40930 REM ** THROW DISTANCE
40940
T5#=D5#/COS(ABS(A9#*DR#))
40950 REM ** BACK WALL HEIGHT
40960

HS#=H7 #+ ((ABS(A9#)/A9#)* (TAN(A
BS(A9#*DR#)))*D5#))

40970 REM ** ANGLE FROM
VERTICAL

40980 AB# =A1# + A1 #-A3#

41000 REM **** CALCULATE
DISTANCE SPLLOSS FOR AXIS
41010 REM *** 0. db ON AXIS TO
AUDIENCE

41020
L1#=20*(LOG(R#/T1#)/LOG(10))
41030 REM *** -6 db AXIS TO
AUDIENCE

41040

L2#=20" (LOG(R#/T2#)/LOG(10))-6
41050 REM *** -12 db AXIS TO
AUDIENCE

41060

L3# =20*(LOG(R#/T3#)/LOG(10))-12
41100 REM *** -6 db AXIS TO BACK
WALL

41110
L4#=20*(LOG(R#/T4#)/LOG(10))-6
41120 REM *** -12 db AXIS TO BACK
WALL

41130
L5#=20*(LOG(R#/T5#)/LOG(10))-12

49939 RETURN

50000 REM ***** DISPLAY RESULTS -
USER SUBROUTINE

50010 REM **** TEXT FORMAT
50020 REM *** DISPLAY FRAME

50030 LOCATE 8,1:PRINT *“
VERTICAL HORIZONTAL THROW
VERTICAL

-
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2370 IF FLAGS="REENTER"THEN
GOTO 2100

2380 IF FLAGS="START OVER" THEN
GOTO 100

2390 IF FLAG$="ERROR" THEN
GOTO 8000

2400 REM **** REDISPLAY
2410 COLORC10,C11,C

2420 LOCATE F2,F1:PRINT D$;
2430 COLORCo,C1,C

2440 PRINT
LEFT$(P33$,F4-LEN(DS) +1);

2500 REM **** SLOT DATA
2510 GOSUB 30000

2600 REM **** END OF LOOP
2610 NEXTJ

2700 REM ***** CALCULATIONS
2710 GOSUB 40000

2800 REM ***** DISPLAY RESULTS
2810 COLOR C12,C13,C
2820 GOSUB 50000

3000 REM ***** END OF SCREEN

3010 REM **** PROMPT

3020 F$="/CR/TO START AGAIN:"
3030 LETF0$="0"F28$="8&"

3040
F=1:F0=23:F1=22:F2=23:F3=0:F4=1
3050 COLORCo,C1,C

3060 LOCATE 23,1:PRINT P3$;
3070 LOCATE 24,1:PRINT P3$;
3080 COLOR C2,C3,C

3090 LOCATE FO,F:PRINT F$;
3100 GOSUB 7000

3110 GOTO 1000

6000 REM ***** DATE & TIME
SUBROUTINE

6010COLORCO,C1,C

6020 LOCATE 1,70:PRINT DATES;

6030 LOCATE 2,70:PRINT TIMES;

6040 LET PREVT$=TIME$

6050 RETURN

6100 REM ***** BACK-UP ONE FIELD
ROUTINE

6110 REM *** CLEAR CURRENT
FIELD

6120 COLORCo,C1,C

6130 LOCATE F2,F1:PRINT
LEFTS(P3S,F4);

6140 IF J=1THEN GOTO 100
6200 REM *** RESET FIELD
6210 RESTORE

6220 J2=J-1
6230FORJ3=1TO J2

6240 READ
F$,FO3,F18,F23,FFO,F1,F2F3,F4,F33
6250 NEXT J3

6260 J=J3-1

6270 GOTO 2100

7000 REM ***** STANDARD
KEYBOARD INPUT SUBROUTINE

7010 REM **** MASK

7020 IF F2$="&"THEN LET F2$=P6$%
7030 IF LEN(F2$)>1THEN LET
P$=F2%$:.GOTO 7060

7040 IF F2$=""THEN LET
P$=""GOTO 7060

7050 LET P$=STRINGS$(F4,F23)
7060 P$=P$+""

7070 COLOR C4,C5,C

7080 LOCATE F2,F1:PRINT P$;
7090 IF BELL1$="Y"THEN PRINT
CHR$(7);

7095 REM —- SET BELL PARAMS &
GOSsuB

7100 REM **** CLEAR INPUT
VARIABLE
7110D%=""

7200 REM **** CHECK FORFIELD
FULL

7210 IF LEN(D$) > <F4 THEN GOTO
7300

7220 COLORC2,C3,C

7230 LOCATE 24,1:PRINT "THIS FIELD
ISFULL. /CR/OR BACKSPACE.”;

72401F BELL2$="Y"THEN PRINT
CHR$(7);

7245 REM - SET BELL PARAMS &
GosuB

7300 REM **** INPUT

7310 LOCATE F2,F1

7320 GOSUB 7900

7330 D1$=INKEY$

7340 IF TIMES> <PREVT$ THEN
GOSUB 6000

73501F D1$=""THEN GOTO 7330
7360 GOSUB 7900

7400 REM **** /[CR/ CHECK

7410IF ASC(D18)<>13THEN GOTO
7600

74201F F3=0THEN GOTO 7800

7430 IF LEN(D$) >=F3 THEN GOTO
7800
7440 GOTO 7200

7600 REM **** BACKSPACE

7610 IF ASC(D1$)<>8 THEN GOTO
7700

7620 COLORCOo,C1C

7630 IF LEN(D$)=F4 THEN LOCATE
24,1:PRINT P3$;

7640 IF LEN(D$) =0 THEN GOTO 7200

7650 COLOR C4,C5,C

7655 REM — NEXT LINE, F2$ WON'T
WORKWITH LONG MASK, NEED
MASK VARIABLE

7660 LOCATE
F2,F1+LEN(DS)-1:PRINT F2$:;

7670 D$=LEFT$(D$,LEN(D$)-1)
7680 LOCATE F2,F1+LEN(D$)-1

7690 GOTO 7200

7700 REM **** ADD CHRTOSTR &
DISPLAY

7710IF LEN(D$) =F4 THEN GOTO
7200

7720 COLOR C8,C9,C

7730 LOCATE F2,F1+LEN(D$):PRINT
D1g;

7740 D$=DS$+D1$

7750 REM **** LENGTH CHECK
7760 1F LEN(D$) <F4+1THEN GOTO
7200

7800 REM **** RETURN
7810 COLOR C10,C11,C

7820 LOCATE F2,F1:PRINT D$;
7830 COLOR C0,C1,C

7840 PRINT

LEFT$(P3$,F4-LEN(DS) +1);

7850 IF LEN(D$) =F4 THEN LOCATE
24,1:PRINT P3S;

7860 RETURN

7900 REM **** SET CURRENT
CURSOR COLOR SUBROUTINE
(TOGGLE - BLINK)

7910
P28=CHR$(SCREEN(F2,F1 +LEN(D$),0
)]

7920
PO=SCREEN(F2,F1+LEN(DS$),1):REM
-READ CURRENT COLOR

7930 P1=POMOD 16:REM - GET
FOREGROUND VALUE

7940 IF P0>127 THEN LET
P1=P1+16:REM- ADJUST IF
BLINKING

7950 IF P1 = C6 THEN COLOR
C4,C5,.C

7960 IF P1 = C4 THEN COLOR
C6,C7,C
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