
NEW BUSINESS OPPORTUNITIES

COMBINATION VOICE SYSTEMS
•

OSHA EMPLOYEE EMERGENCY 
ALARM SYSTEMS

•
NARROW BAND SIGNALING

presents



NFPA 72 Permits 
Combination Voice Systems
• Emergency voice communication systems can 

be used for  non-emergency purposes
– Such as general paging

– Background music
– Digital Messaging
– Secur ity Aler t



This Provides 
Impor tant Benefits

• Significant cost savings

• Better  per formance
• Improved reliability



Certain Conditions Must be Met

• Per NFPA 72 (2002) section 6.8.4

• The system must be monitored for  integr ity 
dur ing non-emergency use

• The system must be installed to prevent 
tamper ing or  mis-adjustment of essential 
components

• And the AHJ must approve



Selective Paging Alternative

• Alternatively, if the fire command center  is 
constantly attended by a trained operator…

• Selective paging is permitted as approved by 
the AHJ



General Requirements For  
All Combination Systems

• Fire alarm use must take precedence 

• Shor ts, opens or  grounds on non-emergency 
equipment must not impair  emergency operation

• Modification, removal or  malfunction of non-
emergency equipment must not affect emergency 
use



Benefits of Combination 
Voice Systems

• Likely to be well maintained for  daily business 
needs

• L ikely to be readily intelligible for  daily 
communications needs

• Familiar  to use in an emergency



When to use Combination 
Voice Systems

• To eliminate cost of separate paging system when 
emergency voice is required 

• To replace conventional horns when paging is 
needed

• Reliable paging and background music
• Super ior  voice evacuation
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System Application
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SP-40/2 Combination Voice System
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Sections Per taining to 
Employee Alarm Systems for  

Evacuation and/or  
Emergency Response

1910.38

Employee 
Emergency 
Plans & Fire 

Prevention Plans

1910.39

Sources of 
Standards

1910.165

Employee 
Alarm Systems



“The employer shall establish an employee alarm system 
which complies with 1910-165”  

“ If the employee alarm system is used for alerting Fire 
Brigade members, or for other purposes, a distinctive 

signal for each purpose shall be used”
(para A, sub para E sub sub para II)

(para A, sub para 3, sub sub para I)

OSHA 1910.38



“Action plan(s) should address emergencies that the 
employer may reasonably expect in the workplace, 
examples are:

Fire
Toxic chemical releases
Hurr icanes
Tornadoes
Blizzards
Floods
etc, etc, etc”

OSHA 1910.38



Multiple Emergency 
Response

Multiple emergencies under 
different response conditions

There is the possibility for more than one emergency 
at a given site.  This is recognized by:

OSHA 29 cfr 1910.38, appendix to subpart “e” , 
section 1 and 2

Depending on the type of facility, multiple voice 
messages may be required to alert the employees



The entire Subpart is Promulgated from:

OSHA 1910.39
Sources of Standards

ANSI
NFPA - 101 - 1970
Life Safety Code

NFPA 72
National Fire Alarm 

Code



• Provide warning to emergency

• Provide for safe escape of employees

• Employee alarms shall be capable of being perceived 
above ambient noise or, light levels by ALL employees

• Tactile appliances may be used

• Employee alarms shall be distinctive & recognizable as 
a signal to evacuate or to perform actions designated 
under the emergency action plan

OSHA 1910.165
Employee Alarm Systems



• Manual pull box alarms
• Public address systems

• Radio
• Telephone

“Where a communication system also serves as the 
employee alarm system, ALL emergency 

messages shall have a priority over ALL non 
emergency messages”

OSHA 1910.165
“ Means of repor ting”  emergencies



• Spare alarm devices and components shall be available 
in sufficient quantities for prompt restoration of the 
system

OSHA 1910.39
Maintenance &  Testing

Employer shall assure 
that all employee alarm 
systems are maintained 
in operating condition

Employer shall assure that a 
test of the reliability and 
adequacy of non supervised 
employee alarm systems is 
conducted every 2 months



• Employer shall 
assure that all 
supervised employee 
alarm systems are 
tested at least 
annually for 
reliability and 
adequacy

OSHA 1910.39
Maintenance &  Testing

•Employer shall assure that 
employee alarm circuitry 
installed after January 1. 1981
which is capable of being 
supervised is supervised and 
that it will provide positive 
notification to assigned 
personnel whenever a 
deficiency exists in the system





OSHA does not certify employee alarm systems as to their 
“meeting compliance” .

The employer is responsible for analyzing the circumstances 
of the facility & choosing a system that meets the 

requirements of the law.  OSHA will provide guidance and 
interpretation as to the standard’s intent:   however,

OSHA does NOT endorse any products
or system design.

Guidance &  Interpretation



Any business facility can be inspected at any time.

The OSHA agency enforces Federal Safety Regulations in 
about half of the buildings in the United States.  State 
Officials enforce their rules that mirror OSHA rules & 

regulations.  At the last count there was over 6.5 million 
business facilities recorded that had been inspected by 

these agencies.
2,300 inspectors are on the job daily.

Joint Forces



70 volt
central amp (250 watts max)

Telephone System PBX

unused C.O. port

Safepath alarm
contact N.C.

designed by: Vic Cappetta/Wheelock
091500
spathmzc.skd

Supervised Voice Evac System with
Telephone Zoned Paging

Then: Inductance for single pole filter, 6db/octave drop,
beginning at 60 Hz:

L = 2450 / (6.28) x (60) = 6.5 Henries

                                                  X = 4900/2 = 2450 ohms
Reactance for a 2 watt drop: X = E x E / P

L (in Henries) = X / 2pi f
where L = inductance; X = load reactance; pi = (3.14); f = frequency

Zone Control

tip

ring

MZC-144

Safepath Panel

strobe
output to
relay K1

SAA
amplifier

3. Telephone paging is defeated during alarm conditions.

Calculations:

Inductor
6.5 henries

EOL
resistor

Zone output (typical)
(70V audio)

DPDT   K1

N.O.

(+)
(-)

N.C.

30 mfd
150V  NP

Capacitors (built into
speakers)

1. DPDT relay, inductor, and capacitor required for

2. Supervision is maintained during paging mode.
   each paging zone.

Notes:
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Narrow Band Signaling

• NFPA 72 introduced a new audible signaling 
requirement called “narrow band tone signaling”  
in the 2002 edition

• This is an optional method that may be used in 
lieu of the previous A-weighted (dBA) methods 
for measuring sound levels 



An International Standard

• This method is taken from ISO 7731 (1986), 
“Danger signals for work places - Auditory danger 
signals”

• It’s used mainly in noisy factories where it’s often 
not feasible to meet conventional dBA requirements  



Based on Octave Bands

• With the narrow band method, dB requirements 
are based on octave band or 1/3 octave band 
measurements (instead of dBA measurements)

• Octave bands are used to measure sound level in 
narrow frequency ranges



Octave Bands vs. dBA

• 1/3 octave bands provide an even more detailed 
analysis of sound level versus frequency

• dBA measurements provide broadband noise 
levels (with meter frequency response weighted to 
average hearing sensitivity)



Narrow Band Requirements

• The narrow band method requires that the alarm 
signal must exceed the ambient noise in at least 
one octave band:

– by 10 dB minimum for full octave band
– by 13 dB minimum for 1/3 octave band



The “ Masked Threshold”

• The measured ambient noise level in each band 
must be adjusted for the masking effect of the 
previous band

• The resultant noise level is called the “masked 
threshold of hearing”



Calculating the Masked 
Threshold

• The masked threshold for each octave band is the 
greater of either the noise level at that band or the 
masked threshold of the previous band less 7.5 dB



AHJ Documentation

• Octave band data for the ambient noise

• Octave band data for the audible appliance
• Calculation of the masked threshold

• The dBA level that would be required if narrow 
band signaling is not used 



Example: Noisy Industr ial Plant
(94 dBA ambient)

78818386931009080Masked dB

78818386881009080Ambient dB

800040002000100050025012563Octave



SP40/2 with STK Alarm Tones 
(standard tone kit)

• The SP40/2 is available with STK alarm tones that 
are just right for narrow band signaling in noisy 
factories

• The code-3, slow whoop and siren tones each 
produce peak output at 1-2 kHz bands where 
ambient noise is usually lowest



SP40/2 with STH-15 
(dB @ 15w, 10 ft)

-

-

-

8000

1098795108--slow whoop

10794104103--siren

1079510597--code-3

dBA400020001000500250octave



Conventional dBA Method

total watts

total clusters

cluster  spacing

code-3 dBA 

ambient noise

protected area

5880

98 (392 speakers)

28 ft

107 dBA @ 10 ft (STH, 15w)

94 dBA

200 ft x 400 ft



Conventional dBA method: 
Too Costly

• STH-4 cluster speakers would have to be spaced at 
28’  intervals to meet the 15 dB above ambient 
requirement

• A total of 98 cluster speakers and 5880 watts 
would be needed



Narrow Band Method

total watts

total clusters

cluster  spacing

code-3 dB 

ambient noise

protected area

900

15 (60 speakers)

80 ft

105 dB @ 10 ft, 2000 Hz (STH, 15w)

83 dB @ 2000 Hz band

200 ft x 400 ft



Narrow Band Method:
85% Less 

• The narrow band method would require 85% less 
speakers and amplifier power than the 
conventional method

• One SP40/2 with eight SPB-160 boosters could 
easily handle this application



SP40/2 with STK Alarm Tones 
(standard tone kit)

• The SP40/2 is available with STK alarm tones that 
are just right for narrow band signaling in noisy 
factories

• The code-3, slow whoop and siren tones each 
produce peak output at 1-2 kHz bands where 
ambient noise is usually lowest



Easily Heard 

The STK tones are easily heard 
through the industrial noise.

Click on the speaker  for  an example



A Great Application

• Noisy factories and work areas can be well 
served by a combination voice alarm/paging 
system which provides:
– emergency alarm signaling per code

– emergency voice messages
– daily paging capability (when the facility noise 

level is reduced) 



A Great Application

• OSHA requires “Employee Emergency Response 
Plans”  (29 CFR 1910.38 and 1910.120) which 
include an alarm system that complies with 
“Employee Alarm Systems” (29 CFR 1910.165) 



A Great Application

• “To fully comply with OSHA regulations and ensure 
appropriate actions are taken in an emergency 
situation, ….information must be conveyed to 
employees throughout the plant.”  (CAOHC vol 9, 
issue 3, 1998)

• Emergencies may include fires, toxic chemical 
release, tornados, etc



A Great Application

• “As a minimum, the type and extent of the emergency 
condition, location of the emergency, and the weather 
conditions are required for effective emergency 
response actions.”  (CAOHC vol 9, issue 3, 1998)



A Great Application

• “A voice alarm system is…….best equipped to 
rapidly disseminate the necessary information to 
employees.”  (CAOHC vol 9, issue 3, 1998)



A Great Solution

• The SP-40/2 is perfect for this application, along 
with our high output STH cluster speakers  

• Such a system may not be practical with the 
conventional dBA method but can be very 
attractive with the new narrow band method 
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Wheelock Inc.  
Tel:  732-222-6880
Fax:  732-222-8707

www.wheelockinc.com

Thank you for  your  
attention.


