


 

 
 
 
 

 
Radios used for field testing Motorola XTS 5000 Model II and XTS 5000R Model III 

with and without a variety of Motorola extension microphones 
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Motorola extended microphones used in testing model numbers NMN6193C, 
NMN6193BS03, NMN6191C, RMN5088A and RMN5066A 

F-13 

We will never forget 
 

 



 

 
May 22, 2007, Radio Test  

Hydrant pressure through master stream fog nozzle –  
Radios worn over turnout gear – Heavy rain simulation 
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May 22, 2007, Radio Test  

Hydrant pressure through master stream fog nozzle – Heavy rain simulation 
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Disclaimer 

 
The purpose of Respirator Status Investigations is to determine the conformance 
of each respirator to the NIOSH approval requirements found in Title 42, Code 
of Federal Regulations, Part 84 (42 CFR 84).  A number of performance tests 
are selected from the complete list of Part 84 requirements and each respirator is 
tested in its �as received� condition to determine its conformance to those 
performance requirements.  Each respirator is also inspected to determine its 
conformance to the quality assurance documentation on file at NIOSH. 
 
In order to gain additional information about its overall performance, each 
respirator may also be subjected to other recognized test parameters, such as 
National Fire Protection Association (NFPA) consensus standards.  While the 
test results give an indication of the respirator�s conformance to the NFPA 
approval requirements, NIOSH does not actively correlate the test results from 
its NFPA test equipment with those of certification organizations which list 
NFPA-compliant products.  Thus, the NFPA test results are provided for 
information purposes only. 
 
Selected tests are conducted only after it has been determined that each 
respirator is in a condition that is safe to be pressurized, handled, and tested.  
Respirators whose condition has deteriorated to the point where the health and 
safety of NIOSH personnel and/or property is at risk will not be tested. 

 
 
 

Investigator Information 
 

The SCBA inspection and performance tests were conducted by and this report was written 
by Vance Kochenderfer, Quality Assurance Specialist, Technology Evaluation Branch, 
National Personal Protective Technology Laboratory, National Institute for Occupational 
Safety and Health, located in Bruceton, Pennsylvania. 
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Status Investigation Report of One 
Self-Contained Breathing Apparatus 

Submitted By 
Prince William County Department of Fire and Rescue 

Manassas, Virginia 
 

NIOSH Task No. TN-15210 
 
 

Background 
 
As part of the National Institute for Occupational Safety and Health (NIOSH) Fire Fighter 
Fatality Investigation and Prevention Program, the Technology Evaluation Branch agreed to 
examine and evaluate one Mine Safety Appliances 4500 psi self-contained breathing apparatus 
(SCBA). 
 
This SCBA status investigation was assigned NIOSH Task Number TN-15210.  The Prince 
William County Department of Fire and Rescue was advised that NIOSH would provide a written 
report of the inspections and any applicable test results. 
 
The SCBA, sealed in a corrugated cardboard box, was delivered to the NIOSH facility in 
Bruceton, Pennsylvania on May 25, 2007.  Upon arrival, the sealed package was taken to the 
Firefighter SCBA Evaluation Lab (Building 108) and stored under lock until the time of the 
evaluation. 
 
 

SCBA Inspection 
 
The package from the Prince William County Department of Fire and Rescue was opened and the 
SCBA inspection was performed on June 20, 2007.  The SCBA was inspected by Vance 
Kochenderfer, Quality Assurance Specialist, of the Technology Evaluation Branch, National 
Personal Protective Technology Laboratory (NPPTL), NIOSH.  The SCBA was examined, 
component by component, in the condition as received to determine its conformance to the 
NIOSH-approved configuration.  The entire inspection process was videotaped.  The SCBA was 
identified as a Mine Safety Appliances (MSA) model; however, the damage was too extensive to 
determine the exact type. 
 
The complete SCBA inspection is summarized in Appendix I.  The condition of each major 
component was also photographed with a digital camera.  Images of the SCBA are contained in 
Appendix III. 
 
The unit is extremely fire-damaged.  Most of the plastic, rubber, and fabric components of the 
SCBA have been consumed.  No performance testing could be conducted on the unit. 
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Personal Alert Safety System (PASS) Device 
 
An ICM 2000 Plus Personal Alert Safety System (PASS) device was incorporated into the 
pneumatics of the SCBA.  During the inspection, the PASS device could not be activated.  The 
case was opened and representatives of MSA were able to retrieve stored data from the unit, and 
the last five uses are presented in Appendix II.  The data indicate that the unit�s battery was 
exhausted six minutes into the last use while the cylinder pressure was 3350 psi and the internal 
temperature 130°F.  From the limited data available there is no indication of unusual performance 
of the SCBA. 
 
 

Summary and Conclusions 
 
An SCBA was submitted to NIOSH by the Prince William County Department of Fire and Rescue 
for evaluation.  The SCBA was delivered to NIOSH on May 25, 2007 and inspected on June 20, 
2007.  The unit was identified as an MSA 4500 psi SCBA, but the exact model and NIOSH 
approval number could not be determined.  The SCBA has suffered severe fire damage and is not 
functional. 
 
It is difficult to draw conclusions about the unit given its state.  The cylinder valve was found to be 
fully open and the cylinder empty, which would be consistent with the SCBA being used to 
cylinder exhaustion.  Data retrieved from the ICM 2000 Plus PASS device do not suggest any 
malfunction during the last recorded use. 
 
In light of the information obtained during this investigation, the Institute has proposed no further 
action at this time.  Following inspection and testing, the SCBA was returned to the package in 
which it was received and stored under lock in Building 108 at the NIOSH facility in Bruceton, 
Pennsylvania, pending return to the Prince William County Department of Fire and Rescue. 
 
Due to the extensive damage to the unit, it does not appear possible for it to be returned to service 
and it should be replaced. 
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Appendix I 
 

SCBA Inspection Report 
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National Personal Protective Technology Laboratory / Technology Evaluation Branch 
 

Respirator Field Problem 
Incoming Inspection Report Summary 

 
Task Number: TN-15210 Requestor: Prince William County 

Department of Fire and Rescue 

Date Received: 25 May 2007  

Dates Inspected: 20 June, 6 and 25 July 
2007 

Description: Fatality 

Manufacturer: Mine Safety Appliances Inspected by: Vance Kochenderfer 

Approval Number: undetermined SCBA Type: Open Circuit, Pressure-Demand 
 
The SCBA was received in a corrugated cardboard box.  The box contained three plastic bags; one 
containing the facepiece, one containing the rest of the SCBA, and one containing some small 
parts (refer to Figures 1 and 2 in Appendix III). 
 

Components and Observations 
 
NOTE: All references to �right� or �left� are from the user�s perspective. 
 
1. Facepiece   (Refer to Figures 3 through 8 in Appendix III): 

 
The facepiece is an MSA Ultra Elite facepiece assembly which consists of a black rubber 
facepiece seal, lens, lens frame, and mesh head harness.  The upper half of the facepiece is 
absent, and the remainder is heavily fire-damaged.  As received, the air pressure regulator was 
attached to the facepiece. 
 
Most of the facepiece lens has been burned away.  Only small portions of the bottom edge 
remain trapped in the lens frame.  Likewise, much of the lens frame is missing and the 
remainder is heavily charred. 
 
Only a portion of the facepiece seal in the chin area remains.  Much of the rubber material is 
charred.  A nosecup assembly is installed in the facepiece.  Similar to the other components, 
the upper half of the nosecup has been burned away. 
 
The mesh head harness is also heavily damaged.  The only portions which remain are those 
surrounding the two adjustment straps and the vertical seam.  The lower strap remains 
attached to the adjustment buckles on the faceseal and has been cut, apparently during rescue 
operations�the cut edges are not singed.  A short length of the upper adjustment strap is 
retained in the mesh headnet.  Both of its ends have been burned away.  One of the head 
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harness adjustment buckles was found loose inside the bag. 
 
The assembly that houses the second-stage regulator port, speech diaphragm, and exhalation 
valve is present but has been extensively charred and distorted.  The speech diaphragm is 
installed and appears intact.  A microphone assembly installed inside the diaphragm is 
charred.  The regulator has been melted to the housing and cannot be removed.  Although 
much of the neckstrap has been burned away, both ends are still attached to the housing.  
There are the charred remnants of a voice amplifier attached to the left side of the facepiece 
and a heads-up display attached to the right side. 
 
 

2. Mask-Mounted Regulator and Hose   (Refer to Figure 9 in Appendix III): 
 
The mask-mounted regulator assembly exhibits similar heat damage to the facepiece.  The 
exterior is charred and distorted.  The front cover has separated from the regulator body 
exposing the diaphragm inside; it is also charred.  It is impossible to tell the position of the 
donning switch and bypass valve. 
 
The low-pressure hose running from the pressure reducer to the regulator has been completely 
burned away.  Its attachment to the regulator is no longer visible. 
 
 

3. Air Pressure Reducer   (Refer to Figure 10 in Appendix III): 
 
The air pressure reducer housing is securely fastened to the backframe.  Although very sooty 
and evidently exposed to heat, it does not appear to have been scraped, struck, or otherwise 
mechanically damaged. 
 
 

4. Remote Air Pressure Gauge and PASS Device   (Refer to Figures 11 and 12 in Appendix 
III): 
 
This SCBA is equipped with an ICM 2000 Plus combination air pressure gauge and PASS 
device.  The rubber boot surrounding the housing is charred and partially burned.  The 
housing itself is heavily distorted and charred, but most of it appears to be present.  The device 
is not operational.  The gauge lens is absent and the gauge face damaged�the pointer 
currently indicates empty. 
 
At the base of the housing is a high-pressure air fitting; its rubber dust cover has been burned 
away.  The gauge hose runs to the pressure reducer.  Its outer jacket has been consumed by 
flame, exposing the metal braid underneath.  There is some rust on the ferrules at both ends of 
the hose. 
 
 

5. High Pressure Hose, Audi-larm Assembly and Cylinder Coupling Nut   (Refer to Figures 
13 and 14 in Appendix III): 
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The outer jacket of the high pressure hose running from the compressed air cylinder to the air 
pressure reducer has been burned away exposing the inner metal braid.  It remains securely 
fastened to the Audi-larm assembly and reducer. 
 
The Audi-larm housing is extremely dirty.  There is molten plastic and some fabric adhered to 
the interior of the bell.  The bell gong remains securely fastened to the housing.  The cylinder 
coupling nut as received is approximately ¼ turn from fully tightened to the cylinder valve. 
The internal threads of the nut appear to be undamaged.  The sealing o-ring is absent, and 
there is some brownish molten plastic material present inside the connection. 
 
 

6. Carrier and Harness Assembly   (Refer to Figures 15 through 19 in Appendix III): 
 
The SCBA includes a Black Rhino style carrier.  The carrier is made of formed sheet metal 
which, while dirty, remains intact.  A thin metal cylinder retention band runs across the frame, 
and the tightening mechanism works properly.  All of the labels affixed to the carrier have 
been destroyed by heat.  The rubber bumper at the bottom of the carrier for supporting the 
cylinder has likewise been burned away. 
 
Most of the shoulder straps have been consumed by flame; all that remains are the steel cables 
embedded in the straps and small portions of webbing attached to the length adjustment 
buckles.  Some of the waistbelt webbing and rubber back support remains, but most of it has 
burned.  Separate from the carrier is the waistbelt buckle and some webbing attached to each 
half; the buckle couples and releases properly.  There is what appears to be the melted remains 
of a regulator storage point attached to one of the straps. 
 
A pouch containing a high-pressure hose quick-connect assembly was included with the 
SCBA.  Much of the pouch fabric has been burned away, as has the hose jacket, exposing the 
underlying metal braid. 
 
 

7. Compressed Air Cylinder   (Refer to Figures 20 through 25 in Appendix III): 
 
The cylinder is a fully-wound composite type.  It is heavily fire-damaged and much of the 
outer epoxy layer has been burned away.  The reinforcing fibers are exposed and are peeling 
away from the cylinder in places.  The cylinder�s Department of Transportation label is not 
legible, nor are any other markings apparent. 
 
The cylinder valve has also been exposed to extreme heat.  The plastic valve handwheel is 
charred and somewhat distorted, and there are what appear to be metal bedsprings embedded 
in the plastic.  The handwheel could not be easily operated, and to avoid damage it was not 
forced.  The pressure gauge lens is missing, and the gauge face is unreadable.  The rubber 
pressure gauge cover and end bumper has been burned away.  The valve outlet threads do not 
appear to be damaged, although there is molten brownish plastic material in the outlet similar 
to that in the cylinder connector nut. 
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8. Additional Miscellaneous Components   (Refer to Figures 26 and 27 in Appendix III): 
 
Part of a charred and melted plastic housing along with a damaged circuit board appearing to 
be part of a radio is contained in the plastic bag with the SCBA.  A separate, smaller clear 
plastic bag contains what appears to be a speaker component from the facepiece voice 
amplifier, a component of the low-pressure hose connection to the regulator, and a low-
pressure hose Extend-Aire quick-disconnect coupling.  Only the metal parts of these 
components remain, the rest having been consumed by flame.  The quick-disconnect coupling 
can be easily separated and joined again. 
 

9. Compressed Air Cylinder Reexamination   (Refer to Figures 28 and 29 in Appendix III): 
 
After the initial examination, the Prince William County Department of Fire and Rescue 
requested that NIOSH determine the position of the cylinder valve, whether any air remained 
in the cylinder, and the condition of the cylinder�s burst disc.  Further evaluation was 
undertaken on July 6, 2007.  Greater force was applied to the cylinder valve handwheel, and it 
was found that it could be operated with some difficulty.  The handwheel is in the fully open 
position as received, and the cylinder is empty.  The burst disc retainer was removed and the 
disc found to be intact, with a dished appearance typical of discs that have seen normal 
service. 

 
 

ICM 2000 Plus Evaluation 
 
In normal operation, the ICM 2000 Plus PASS device incorporated into MSA SCBA logs pressure, 
temperature, and PASS status data.  It was additionally requested that NIOSH attempt to recover 
any data that might remain in the device.  The SCBA was taken to MSA�s facility in Cranberry, 
Pennsylvania on July 25, 2007, where Jeff Gutshall and Julian Möller of MSA assisted in opening 
the device.  Once the case was opened, the circuit board inside bore relatively few signs of heat 
damage given the condition of the housing (refer to Figures 30 through 32 in Appendix III). 
 
MSA was subsequently able to extract data from the storage chip in the device.  Information from 
the last five uses is shown in Appendix II.  The full data file will be provided on disc separately 
from this report.  The reliability of the timestamps is not certain because it is not known whether 
the device�s internal clock was synchronized with a reliable source and because it was necessary to 
remove the storage chip from the original board and solder it to another one to access the data.  
Data from the last recorded use indicate that the low battery alarm was active from the beginning 
of use and that 3350 psi remained in the cylinder and the internal temperature sensor reached 
130°F at the point when the unit�s batteries were exhausted.  It does not appear that the air was 
being consumed at an unusual rate.  It is difficult to draw any additional conclusions about the 
performance of the SCBA with the limited data available. 
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Appendix II 
 

ICM 2000 Plus Data 
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