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ALTEC
696A
NCD

MICROPHONE
IN USE AT

DELTA AIRLINES

AMERICAN AIRLINES

LITTLE ROCK AIRPORT, LITTLE ROCK, ARKANSAS. Speakers: 49
- 409B Loudspeakers. Amplifiers: 2- 1570B Amplifiers, 2- 438C
Compressor Amplifiers, | - 7740B "SEQUR" Panel. Microphones: 11
696A NCD (Noise Cancelling Dynamic) Microphones.

Ba ALTEC [isnsinccorporation]



CIVIL DEFENSE AIR RAID AND DISASTER WARNING SYSTEM, Salina, Kansas.
Covers 10 sq. miles. Speakers: on City Hall Tower 16 290C H. F.
Drivers on 4 1504B Multicells, At 11 auxiliary locations (Senior
High School illustrated) total of 76 730A Drivers on 38 1003B
Multicells, Amplifiers: 1 342B drives Power amplifiers at all
locations through telephone lines, 4 260A and 16 1570B. Micro-
phones: 661's in offices of Civil Defense Director, Police
Chief and Fire Chief,
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BILLY GRAHAM CRUSADE, BOSTON GARDEN, Boston, Massachusetts. Speakers:
2 - 825 cabinets, each with 1 - 515B speaker, 15 - 803B multicellular horns, 4 = 1003B
multicellular horns, 19 - 288C drivers, 55 - 409A loudspeakers in special housings.
Amplifiers and Accessories: 3 - 1567A, 4 - 1570B, 1 - 1569A, 55 - 15065, 1 - 15067,
T= N500C. Microphones: 3 - 689A Cardioid Microphones .
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BILLY GRAHAM CRUSADE, BOSTON GARDEN, Boston, Massachusetts. Speakers:
2-825 cabinets, each with 1 - 515B speaker, 15 ~ 803B multicellular horns 4 = 10036~~ ® multicellular horns, 19 - 288C drivers, 55 - 409A loudspeakers in special housingsAmp| 3 - 1567A, 4 ~ 1570B, 1 - 1569A, 55 - 15065, 1 - 15067,
T= N500C. Microphones: 3 - 689A Cardioid Microphones.
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ALTEC Lansing Corporation 1515S: Manchester Avenue, Anaheim, California
A SUBSIDIARY OF LING-TEMGO-VOUGHT. INC.

CHOOSING A LOUDSPEAKER LOCATION

Technical Letter No.129

Changes in building design are occuring daily and the Sound Contractor

finds it necessary to give more consideration to the esthetic aspect of loud-

speaker locations.

A few of the approaches to this problem which some Altec Contractors have

pursued are reproduced photographically on the following pages. These pic-

tures are not dimensioned or detailed to serve as construction parameters

but should evoke serious thinking toward a solution to the many mounting

problems which arise from time to time.
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HlELD HOUSE, UNIVERSITY OF WISCONSIN; Madison, Wisconsin: Seats 14,500.
Microphones: 6 - 660A.
Amplifiers: 3 - 1510A Preamps in 1560A Console; 4 - 1530A Power Amplifiers.
Loudspeakers: 4 - 1803B Multicellular Horns; 4 ~ 290D HF Drivers; 4 - 803B LF Speakers; 4 - 612A Cabinets.
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UNION PACIFIC STATION; Omaha, Nebraska: Unique mounting of components devised for train announcements,ALTEE Equipment Used: 2 - 31A Horns; 2 = 730B HF Drivers.
LANSING CORPORATION]
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Anaheim, California
A Division of 77" LING ALTEC, INC.

ALTEC LANSING 1515 S. Manchester Avenue,
| 

Technical Letter No. 153

Altec Prestige Photo Folder

On Commercial Systems
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OVERHAUL
BASE

(Large
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area
und
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roof

in
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of

Minneso
ta),

Minneapo
lis,

Speaker
s

(illustrated
):

73
50A

Horns,
19

4O1A
,

Amplifie
rs:

6
4368

Compressors
,

10
1569A

Power.
Microphone

s:
Any

or
all

of
5

hangars
,

Engine
Building

,
Stores

,
Shop

s
and

Ramp
s

can
be

dialed
direct

from
any

of
700

telephon
e

locations
.

Price
:

$20,00
0,
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ST. JOSEPH'S CATHEDRAL; Hartford, Connecticut: Equipment Used: 1-1554A Power Distribution Panel;
-346A Amplifiers; I2-I501A Pre-amplifiers; 3-1502A Tone Control amplifiers; 4-1563A Line Amplifiers;

4-1564A Power Supplies; 1-438A Limiter; 2-1551A Jack Panels; (Preceding installed in Control Console,
upper left inset), 1-1554A Power distribution panel; 1-1552A Meter Test Panels; 1-1553A Monitor
Speaker Panel; 1-1551A Jack Panel; 2-1569A Amplifiers (Preceding installed in equipment racks, apr ~~
church), 1-602 monitor speaker (Control monitor); 25-408 Loudspeakers; 2-A7 Speaker Systems (Ct.
Reinforcement); 10-680A Microphones; 5-M20 Condenser Microphone Systems (Preceding used for sound
reinforcement in upper church -- Main Photo). 5-1561A Microphone Pre-amplifiers; 1-1562A Tone
Control Amplifier; 1-1563A Program Amplifier; 1-1564A Line Amplifier; 1-1554A Power Distribution
Panel; 6-1568A Amplifiers; 1-1569A Amplifier; 40-408 Loudspeakers; 5-680A Microphones (Preceding
installed and used in lower church -- right photo inset -- for sound reinforcement. )
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First Christian Church, Wichita Falls, Texas. Equipment Used - Microphones: 2 - M30
(Pulpit and Lectern), 1 - 682A, 1 - 683A (Choir), 2 - 685A “(Receiving Microphones and
Communtion Table), 1 - 686A (Baptistry). Amplifiers: (Inset) 2 - 1567A, 1 - 438C, 2-
1569A, 1 - 1553A, Speakers: 2 - 511 horns with 802Ddrivers and 412C speakers (Main
Auditorium), 2 - 403B (Choir), 2 - 403B (Narthex).



ABBEY, Green Bay,
kers (illustrated): & 730A Drivers on 8 805A Horns suspended

vertically in loft above 80 ft. high ceiling. Amplifiers: 1 1567A Mixer
j 4368 and 1 438A Compressors, 2 1569A Power. Microphones: 2 680A,



HOGE MEMORIAL PRESBYTERIAN CHURCH; Columbus, Ohio.
(Seating Capacity, 500; Dimensions: 300' x 100' x 40'); Equipment Used:
Microphones: 2 - 686A (Mounted inside pulpit and lectern)
Amplifiers: 1 - 3423
Speakers: 1 = 803B Horn and 288C Driver (encircled in above photo);

6 - 755C (For coverage of front side pews, choir, narthex,
and adjoining lounge room),



FIRST MENONITE CHURCH, IOWA CITY, IOWA. Speakers: 1 - 803B multi-
8 © cellular horn with 288C driver and 1 - 515B low frequency speaker (illustrated) .

= 2- 511A sectoral horns with 802D drivers, 2- N500D networks, and 1 - 4028
low frequency speaker. Amplifiers: 1 - 1557A, 1 - 436C, 1 - 15684. Micro-
phone: 1 - M30 cardioid microphone .
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ALTE
LANSING CORPORATION

Harold Douglas, IMCA trackMISSOURI STATE FAIR, 1964 AUTO RACES;
announcer using an ALTEC 696A NOISE CANCELLING DYNAMIC microphone.
Track Conditions: Noisy! Sound Conditions: Excellent !! Mixers: Two Altec
1567A's Compression Amplifier: Altec 438C Power Amplifier: Altec 1570B
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1515 S$. Manchester Avenue, Anaheim, California

TECHNICAL LETTER NO, 203

MEASUREMENT OF NOMINAL SENSITIVITY RATINGS FOR HORN-DRIVER COMBINATIONS
COMMONLY USED IN ACOUSTA-VOICING®

by
Bob Beavers, Chief Engineer, Acoustics

Indesign work for Acousta-Voicing sound systems , measurements
of sensitivity ratings that can be duplicated in the field are
essential .

The following procedure for measuring nominal horn-driver
sensitivity ratings has been adapted at the ALTEC Engineering
Laboratory.

1. Inputs

oe The input signal is aband of ‘pink’ noise generated by
filtering the output of a GR 1382A Random Noise Generator
through an ALTEC 9067B Band Pass Filter, properly termi~
nated with 600 ohms and set to pass frequencies ranging
from 500 Hz to 3000 Hz.

The input power is defined to be one watt delivered to the
nominal driver impedance; i.e., 4.00 volts RMS for 16-
ohm drivers, 2.83 volts RMS for 8-ohm drivers and “2.00
volts RMS for 4-ohm drivers.

Since the 500-3000 Hz 'pink' noise level will fluctuate, a
long-time-constant ac VTVM will be more convenient to
obtain these input measurements .

2. Test Setup (see Figure 1)

The sound pressure level (SPL) is measured four feet from
the mouth of the specified horn, and on its principal axis.
If the SPL is measured with a sound level meter (SLM), it
will be convenient to use the 'RMSslow' position toaverage
the fluctuations. If an anechoic environment is not avail-
able, measurements should be made outdoors.

:

ae So% DONOISE 3000 HZ 5G

AMPLIFIER lou

Figure 1. Block Diagram of Test Setup

3. Calculating the Sensitivities

If a SLM is used, the 'l watt nominal sensitivity’ will be
read directly. This reading can be extrapolated to any
power level or distance by the following equation:

Dx
SPlx,p = So +10 log P= 20 log { =

where

SPLy is the SPL at distance 'x' in feet and with 'p!
watts power input

So is the one watt at four feet value
P is the power level in the field application
D, is the distance to the driver in the field

The SPLs shown in Table | have been extrapolated for the
common horn-driver combinations and are given for 10' and
30! at the full power ratings for the various drivers.

The 730C driver unit has been included in Table | for con-
venience. The sensitivity of this unit compares favorably
with the 290 throughout the 500-3000 Hz range but since
its high sensitivity is achieved at the expense of band-
width, it is recommended only for speech reinforcement
applications.

The 288~series drivers are assumed to have a power handling
capacity of 20 watts, resulting in a SPL rating 3 dB lower
than obtained for each of the full-power SPL ratings in the
291-16-series drivers. The 1-wattsensitivity measurements
for the 288-series drivers are the same as those obtained
for the 291-16-series drivers.

This data should be considered as tentative and subject to
an error of +1 dB due to variances in driver elements and
extrapolations from anechoic measurements .

Litho in USA CP-870-2.5K



Table |. Field Sensitivity Measurements

Electrical
Driver Horn Input Power SPL at 30 Ft SPL at 10 Ft SPL at 4 Ft @
291-16 203B 40 watts 110.0 dB 119.5 dB 127.5 dB
291-16 203B 1 watt 94.0 dB 103.5 dB 111.5 dB

290E 203B 100 watts 110.5 dB 120.0 dB * 128.0 dB
290E 203B 1 watt 90.5 dB 100.0 dB 108.0 dB|: _—$——$— — ns
730C 2038 75 watts 110.5 dB 120.0 dB 128.0 dB
730C 203B 1 watt 92.0 dB 101.5 dB 109.5 dB
a a

291-16 803B 40 watts 109.0 dB 118.5 dB 126.5 dB
291-16 803B 1 watt 92.5 dB 102.0 dB 110.0 dB

T =
290E 803B 100 watts 109.0 dB 118.5 dB 126.5 dB
290E 803B 1 watt 89.0 dB 98.5 dB 106.5 dB

—|

730C 803B 75 watts 109.0 dB 118.5 dB 126.5 dB
730C 803B 1 watt 90.5 dB 100.0 dB 108.0 dB
| a

291-16 1003B 40 watts 106.5 dB 116.0 dB 124.0 dB
291-16 1003B 1 watt 90.5 dB 100.0 dB 108.0 dB

: a
290E 1003B 100 watts 107.0 dB 116.5 dB 124.5 dB
290E 1003B 1 watt 87.0 dB 96.5 dB 104.5 dB

r =

730C 1003B 75 watts 107.0 dB 116.5 dB 124.5 dB
730C 1003B 1 watt 88.5 dB 98.0 dB 106.0 dB
a RR

291-16 1203B 40 watts 103.5 dB 113.0 dB 121.5 dB =291-16 1203B 1 watt 88.0 dB 97.5 dB 105.5 dB @
Ke

290E 1203B 100 watts 104.5 dB 114.0 dB 122.0 dB
290E 1203B 1 watt 84.5 dB 94.0 dB 102.0 dB

| 730C 12038 75 watts 104.5 dB 114.0 dB 122.0 dB
730C 1203B 1 watt 86.0 dB 95.5 dB 103.5 dB

| 291-16 311-60 40 watts 110.0 dB 119.5 dB 127.0 dB
291-16 311-60 1 watt 94.0 dB 103.5 dB 111.5 dB

—

290E 311-60 100 watts 110.5 dB 120.0 dB 128.0 dB
290E 311-60 1 watt 90.5 dB 100.0 dB 108.0 dB

F 1 aaa =
730C 311-60 75 watts 110.5 dB 120.0 dB 128.0 dB
730C 311-60 1 watt 92.0 dB 101.5 dB 109.5 dB

291-16 311-90 40 watts 106.5 dB 116.0 dB 124.0 dB
291-16 311-90 1 watt 90.5 dB 100.0 dB 108.0 dB

aT
290E 311-90 100 watts 107.0 dB 116.5 dB 124.5 dB
290E 311-90 1 watt 87.0 dB 96.5 dB 104.5 dB

+ i —— |

730C 311-90 75 watts 107.0 dB 116.5 dB 124.5 dB
730C 311-90 1 watt 88.5 dB 98.0 dB 106.0 dB

ih AE
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TECHNICAL LETTER NO. 201

USEFUL DIRECTIVITY DATA FOR REVERBERANT SOUND FIELDS

Bob Beavers, Chief Engineer, Acoustics

CALCULATION OF DIRECTIVITY FACTOR

The directivity factor (Q) of a loudspeaker is the ratio of the
total power radiated by a hypothetical loudspeaker, having a
uniform radiation pattern, to the given loudspeaker when each
have identical symmetry on the principle axis of symmetry.
Although the analytical calculation can be made for many simple
models (1), most real loudspeakers deviate from mathematical
models so that data must be taken for accurate results.

When the sound radiation pattern under examination can be con-
sidered to have radial symmetry about its pricinpal axis; i.e.,
a figure of revolution; the Q canbe calculated from the follow-
ing integral in Equation 1.

(Eq. 1)

Q= Zi
T

ie Pale sin d6

Where Q is the directivity factor

Pots 1
°

6 is the polar angle

The graphical evaluation of this integral suggested by Baver (2),
has beenused inreducingseveral hundred polar response curves
to Qs, which are presented in the data sheets.

TEST SETUP

Polar response patterns were run on the various horns and low-
frequency loudspeakers with the test setup shown in Figure 1.
One third-octave band filtered pink noise was used as a test
signal, except in the broadband measurements where a 500 Hz

(1) Hopkins and Stryker, Procedures of |,E.E., March, 1948,
PA.

(2) B.B. Baumzeiger (Bauer), J.A.S.A. No. 11, 1940, P477

to 3000 Hz passband was obtained by using an ALTEC 9067B
adjustable bandpass filter.

DATA PRESENTATION

Polar patterns were obtained in both horizontal and vertical
orientations wherever possible. The integral (1) was obtained
by graphical means from each polar plot and the resulting Q was
plotted, asa function of frequency, for each loudspeaker. This
was done for both horizontal and vertical polar data. This tech-
nique offers the important advantage of providing both integrated
horizontal and vertical directivity information, as well as allow-
ing amean Q* figure to be calculated for the effective Q ina
highlyreverberant space. The mean Q figure used is a geometric
mean based on thearea of therectangle formed by the horizon-
tal and vertical coverage angles as expressed in Equation 2.

(Eq. 2)

Mean Q* = Ey

Where Mean Q is the mean directivity factor

Qy isthe apparent horizontal directivity factor

Qy is the apparent vertical directivity factor

It is interesting to reverse this process and assign coverage angles
to the loudspeakers, based on the concept that the total sound
power radiated is through a rectangular window. These angles
are indicated on the right margin of the "Q versus Frequency"
curves and should be used fo read a rough horizontal and verti-
cal coverage from the Qu and Qy curves, respectively.

In addition to the "Q versus Frequency" curves, typical polar
response patterns have been included for preferred horn-driver
combinations at a 1/3-ocrave frequency band centered at 1000
Hz. These curves have been split in half to display both the
horizontal and vertical polar response on one sheet. These
curves are typical of several hundred that were recorded and
that are on file for reference.

Litho in USA CP-370-0.5K
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Figure 1. Test Setup for Measuring Polar Response Patterns
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