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THE USE OF MAG-1 SPECTACLES WITH POSITIVE- AND
NEGATIVE-PRESSURE RESPIRATORS

by

Karen A. Reed and Tom 0. Moore

ABSTRACT

Results of testing conducted at Los Alamos
National Laboratory, Personnel Protection
Studies Section, using MAG-1 spectacles in
conjunction with positive- and negative-
pressure full-facepiece respirators, are
reported. The purpose of the three-phase
study was to determine if the specially
constructed strap of the MAG-1s affected the
protection factors (PFs) of the respirators or
the cylinder life of selected self-contained
breathing apparatus (SCBA). The following
respirators were tested with the MAG-1s:

a) Phases I and 11, positive-pressure

full facepiece: Presur-Pak Il SCBA (pressure-
demand) Scottoramic facepiece, MSA 401 Air
Mask Ultravue facepiece (medium), Survivair
pressure-demand SCBA/silicone full facepiece,
MSA powered air-purifying respirator/Ultravue
facepiece (medium); b) Phase III, negative-
pressure full facepiece: MSA Ultravue (small,
medium, large), MSA Ultra-twin (small, medium,
large), Norton Series 7600 (one size only).

Statistical analysis and review of the
test data from Phases I and Il indicated
little, if any, variation with and without the
MAG-1s with most protection factors greater
than 10 000. Test data also indicated little,
if any, difference in the cylinder 1ife with
and without the MAG-ls, except the Scott
Presur-Pak 11 SCBA used with the Scottoramic
facepiece.

Statistical analysis of the quantitative
fit test data indicated no difference in PFs
for the negative-pressure devices for the
Ultravue negative-pressure respirator, but a
significance at the 3.05 and 0.01 Tevels for
the Uitra-twin and Norton fuil facepieces
respectively.



I. [INTRODUCTION

Workers and military personnel who must wear prescription glasses and
full-facepiece respirators are presented with special problems associated with
proper fit of the eyewear without interfering with the proper fit of the
respirator. The practice most commonly used today for holding prescription
lenses in their frames and in place inside the respirator involves a special
apparatus (spectacle kit) that attaches to the inside of the facepiece. To
date, spectacle kits of various designs have presented problems to those who
must use them, They have a tendency to slip out of place, are sometimes
uncomfortable, can get lost or broken when the respirators are sent to be
cleaned, and may cause poor depth perception. Few other options for wearing
prescription lenses with full-facepiece respirators have been available, and
current standards prohibit the use of other types of spectacles that could
possibly be worn with full-facepiece respirators.

One type of spectacle that is now prohibited from being worn in
conjunction with full-facepiece respirators, because of existing Occupational
Safety and Health Administration (OSHA) regulations1
Standards Institute (ANSI) 288.2-19692 and 288.2-1980" recommendations, is
the Mask Adaptable Goggles (MAG-1) (Figs. 1 and 2). The MAG-ls were designed
as military safety goggles to be worn with or without a full-facepiece
respirator. The MAG-ls, marketed now with either the original-length bridles

and American National
3

(unmodified) or shortened bridles (modified), are held in position on the
wearer's head by neoprene straps that pass between the facepiece-to-face seal
of the respirator. However, it has been thought that the design of the
straps, which incorporates a thin area less than 1.5 mm thick at the
facepiece-to-face sealing area, may create a minimal amount of interference
with the facepiece-to-face seal. If this were true, then perhaps the MAG-ls
would have some application in the workplace for those who must wear
prescription lenses with full-facepiece positive-pressure respirators.

This study was conducted in three phases using the original unmodified
MAG-1s (Figs. 1 and 2) in Phase | and modified MAG-1s (Fig. 3) in Phases II
and I1I. In Phase I, test subjects were assisted with the donning of the
MAG-1s (original design) and the respirator in order to provide a control as
to proper fit and consistency of donning. This was done in order to be able
to better evaluate any difference seen in the protection factors (PFs) or
cylinder-life data acquired. A PF is defined as the ratio of the
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Fig. 1. MAG-1 spectacles (original-size bridles).
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Fig. 2. MAG-1 spectacles with dimensions of the original-

size bridles (unmodified) (Phase I tests).



Fig. 3. MAG-1 spectacles with dimensions of the redesigned
(modified) bridles (Phase Il and III tests).

concentration of a test aerosol outside the facepiece to the concentration of
aerosol inside the facepiece.4 Phases 11 and II] were conducted allowing
self-donning of the MAG-1s (modified) and the respirator after careful
instruction., Pnases II and III were designed in this way in order to provide
a more realistic, workplace-donning type of condition. Testing was conductea
for Phases I, I, and III using 25-, 10-, and 25-person anthropometrically
seiected test panels r:spectively.5 All members of the test panels wore
each of the four positive-pressure and tinree negative-pressure respirators

with and without the MAG-1s 1n place in order to obtain comparative data.



The objectives of the project were twofold:

1. To determine whether or not the wearing of the MAG-ls affected the
quantitative fit of selected positive- and negative-pressure
respirators.

2. To determine whether or not the wearing of MAG-1s affected the
service life (amount of time a cylinder filled with compressed
breathing air could be used) of selected self-contained breathing
apparatus (SCBA).

Quantitative fit data were collected for all tests and evaluated as to

comparative values with and without the MAG-1ls in place for each test
subject. Cylinder-life (service-life) data were also collected for the SCBA
testing with and without the MAG-1s. The cylinder-life and quantitative fit
data for the SCBAs were gathered concurrently in exactly timed trials.

The frame and bridles of the MAG-1s are made of nylon, and the spectacle
straps are made of neoprene rubber. The MAG-ls are now marketed with the
original bridles (unmodified) (Figs. 1 and 2) as well as the newly designed
shortened bridles (modified) (Fig. 3). The unmodified and modified MAG-ls are
sized according to the width of the lenses (46, 48, and 50 mm), corresponding
to sizes small, medium, and large respectively, and the width of the contoured
bridge area (22 and 25 mm). The frame front curves toward the face at 12°
from horizontal. The bridles are designed to extend past the corner of the
eye. The spectacle straps have projecting lugs that allow for adjustments in
tension. The thickness of the strap is approximately 1.9 mm throughout except
in the area where it interfaces with the facepiece-to-face seal. This area
extends back from the bridle attachment approximately 45 mm and is lec- than
1.5<4mm thick in this portion. The "modified* MAG-1ls differ from the
"unmodified" MAG-1ls in two respects: The designer and manufacturer have
shortened the bridles approximately 3 mm, and the radii of the bridles have
been decreased, causing tne bridles to be more flattened (Fig. 3). A major
reason for these modifications was that the original bridles had a tendency to
penetrate the facepiece-to-face seals of full-facepiece respirators.

[I. RESPIRATORS TESTED
A. Positive-Pressure Respirators

1. Scott 'resur-Pak I[I, Series 900 000, with a Scottoramic
pressure-demand full facepiece (NIOSH approval No. TC-13F-41). The




regulator was operated for testing purposes in the pressure-demand
mode. An aluminum cylinder pressurized to 1000 psi was used with the
SCBA.

2. Mine Safety Appliances (MSA) Model 401 air-mask, pressure-demand SCBA
with an Ultravue facepiece (size medium) (NIOSH approval No.
TC-13F-30). The aluminum-fiberglass cylinder used with the SCBA was
pressurized to 1000 psi before the start of each test.

3. Survivair pressure-demand SCBA with a silicone full facepiece (NIOSH
approval No. TC-13F-45). The steel alloy cylinder used with this
unit was pressurized to 1000 psi before the start of each test.

4. MSA-powered air-purifying respirator (PAPR) with an Ultravue full
facepiece with twin exhalation valves (size medium) (NIOSH approval
No. TC-21C-186).

B. Negative-Pressure Respirators

1. MSA Ultravue - small, medium, and large.

2. MSA Ultra-twin - small, medium, and large.

3. Norton full facepiece (Series 7600) - one size.

ITI. QUANTITATIVE FIT TEST METHODS

R 16--m3 Los Alamos-constructed test chamber was used for all of the
quantitative fit testing. Two Naval Research Laboratory (NRL) air-jet
generators were used to produce a polydisperse aerosol using
di-(2-ethylhexyl)sebacate (DEHS). The aerosol particle size was 0.22 um *+
0.14-ym geometric mean diameter as measured with an active-scattering aerosol
spectrometer (ASAS-XF) laser system. lhis aerosol was delivered to the test
chamber at approximately 4 cfm. With a flow rate into the chamber of
approximately 100 cfm, a concentration of aerosol within the test chamber was
maintained at 25 mg/m3 x5 mg/m3.

An anthropometrically selected test Danel5 was utilized in the three
phases of the study. The first and third phases were conducted using a full
pane! of 25 persons, and the second phase was conducted using 10 persons with
each plock of the chart (Fig. 4) represented. Because Phase Il was a
continuation of Phase I, a smailer test panel with ali face sizes from the
anthropometric chart represented (Fig. 4) provided an adeguate amount of data
for analysis. Phase [Il was conducted using the negative-pressure
respirators; therefore, a 25-person test panel was used in order to provide a

statistical base for the negative-pressure raspirator/MAG-1 study.
6
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4. Anthropometric test panel.

The test chamber exercises performed in all three phases, selected to
simulate a slow-to-moderate work rate, were normal breathing; deep breathing;
frowning with normal breathing; turning the head side to side with deep
breathing; nodding the head with normal breathing; talking from a prepared
text with a pause and ceep breath at the end of each sentence; moving wooden
blocks from a shelf approximately 1 ft from the floor to a shelf 7 ft from the
floor; moving small brass discs from one rack to another simulating
side-to-side head movements; slow jogging utilizing a metronome to keep a
steady, constant pace; and resting with normal breathing. The exercises

\

ranged in performance time from 0.5-2 min (see Table I).

A Los Alamos Model €91 photometer provided a direct reading of the

penet~ation of the challenge aerosol particles into the respirators worn by
the test subjects. ytex sample 1ine was attached to a probe that was
located in the breathing-zone area of each respirator. This sample line was
attached to the photometer; therefore, at the end of each test, a PF could pe
determined. This was done by dividing the average concentration of aeroso)
outside the facepiece by the average concentration of aerosol inside as

determined by the peak averaging method.




All testing obtained paired data for comparison with and without the
MAG-1s. 1The order of the wearing of the MAG-ls for each pair was determined
by the flip of a coin in order to achieve randomness. The tests conducted
with the SCBAs for acquiring comparative cylinder-life data were conducted 1n

exactly timed 15-min trials. Exceptions to this timing are discussed in the

“"Results" section,

Fitting of MAG-1s

As recommended by the designer and manu’ .cturer of the MAG-ls, the
following procedures were used to determine the correct MAG-ls were worn by
each test subject

Cetermination at the nt h the proper 12 curve was
made. This ( vy placing \ G-1s face up on a flat, sturdy
n the back e the MAG-1
nts were the er edge of
at the bridge area. If these
the frame was either replaced or heated and

had a satisfactory curve. In this study one
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irvature,

T ne




The respirator donning and adjusting were unassisted

procedures. The test subject was given specific instructions as
to the proper donning, but no further assistance was given.

This was done in order to simulate a workplace situation. Using
a penlight, observation was made by the researcher as to whether
or not the MAG-1 bridles or strap attachments were penetrating
into the facepiece seal.

If the bridle(s) or strap attachment(s) were penetrating the
facepiece-to-face seal, manipulations were made to bring the
bridle j/or strap attachment(s) inside the seal. If this
could not be done by redonning the respirator, the MAG-ls were
pushed forward into the facepiece until these areas were inside
the seal, if possible (two times in Phase I with two test
subjects, face size 2), or a smaller size MAG-1 was selected,
available (one time in Phase 1 with test subject, face size 2).
This selection did not jeopardize the optometric fit, but it
should be kept in mind that in field applications, a pair of
MAG-1s would be issued to the wearer based on good optometric
fit.

Phase II: No adjustments were made to the positions of the MAG-1ls with
respect to the interface with the facepiece-to-face seal. Notes
were made as to any interferences with the seal evidenced upon
penlight inspection.

The test subject then donned the SCBA harness containing the cylinder and

regulator. The cylinder valve was turned on to supply air to the regulator.

The test subject was instructed to take a deep breath, and the breathing hose
from the respirator was attached to the requlator. The select lever on the
Scott or Survivair requlator was then switched to the pressure-demand mode
immediately. (It should be noted that the MSA regulator was a2lways in the
pressure-demand mode sO no switch was n €6 ) As soOn as 2ir was started
from the regulator to the facepiece 1In ssure node, a stopwatch
was started to itor the exact time of tr st. test subject then
proceeded to the test chamber, and the foll "ich was developed
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the test s iects to walk into the
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test chamber, where a series of standard shortened exercises were performed 1
order to determine how well the respirator fit. Measurement of aerosol
penetration into the respirator was done using the Los Alamos Model 691
photometer. At the end of the shortened test, the test subject left the
chamber, rested, and then was assisted, if necessary, with the donning of the
alternate-size respirator. Again, a standard shortened quantitative fit test
(QNFT) was performed. The resul of the shortened tests were compared, and

1

the proper-size MSA Ultravue and Ultra-twin were chosen according to
acceptable fit and comfort criteria. Even though the Norton Series 7600
respirator was only available in one size, it was still necessary to determine
whether or not an acceptable fit (de ed as a DEHS aerosol penetration of

<20 per cent) could be obtained for each t subject utilizing an assisted
donning procedure.

[f there was more than a 20 per cent breakthrough of aerosol in the
preliminary testing, this was considered a failed test, and no further testing
was conducted with that size respirator. In the case of the Norton
respirator, a breakthrough of test aerosol >2C per cent during the preliminary
testing meant the respirator was disqualified from any further testing with
that test subject. At the end of the test ijbject's use of the respirator,
the respirator was washed and air dried Then, the respirator and filters
were gquality assurance (QA) tested using a Q-127 te ] bench.

Jnce the proper-sized respirator was selected for the test subject, the

study of the fit of that respirator with and without the MAG-1s began. In

this part of Phase I1I, the subject was not assisted with the donning of the

-1s or the respirators. If the MAG-1 straps ) twisted, the test subject

told this and asked to untwist them because test protocol required data to

ted with the MAG-1 straps lying flat across the temples The test

>
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penetrating the facepiece-to-face seal resultec
Ead

LEeSLDS.

The person (size 8 from the panel) who obtained decreased Pf

(Ultravue facepiece) with the MAG-1ls also may have had penetration Dy

le on one side under the seal of the facepiece. It was difficult

s determination upon penlight inspection of the area.

T

he test subject (size 3 from the panel) who obtained

i
( Scottoramic cep 3 ithout the MAG-1s had this occur with the first test
)t the entire g "1es was evident, on post inspection of the

respirator on at there wa ) area along the forehead where there

dentatio " L C( ‘t] have caused the fﬂ]('&'«;)\ouj'g to

the MAG-ls were worn, the




side was between the facepiece seal and the face. The other tast subject

(size 4 from the panel) obtained a PF of 8000 while wearing the MAG-ls.

Again, it was determined that the bridle and strap attachment area were under
the seal on one side. The confounding factor introduced with this size 4
pane]l member was the fact that the flow rate of the PAPR was less than 4 cfm
when checked with the pneumotachograph at the end of this test This also
could have accounted for a decreased PF due to a possible increase of negative
pressure inside the facepiece during the exercises.

The P values given by the Wilcoxon Signed Rank Test, using a two-tail
normal approximation for the Scott SCBA, MSA SCBA, rvivaitr A, and MSA
PAPR, were 0.517, 0.530, 0.214, and 0.192 respectively. Thus, the null
hypothesis of no {ifference in the PFs with or without the MAG-1ls could not be
rejected at an alpha of 0.05.

Table IV, showing the mean values of the raw paired test data,
uantitatively supports the conclusions of the statistical analysis that there
was very little difference in the PFs with or without the MAG-1ls because the
averages are all very close in value. Thus, QNFT data acquired in Phase I
indicated that there was very little difference in PFs with and without the

MAG-1s in place.




D. ql;antltat1venF1t Testing -

Phase Il (Modified MAG-1s)
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The P values for the three Personnel Protection Studies Section persons

included for the Scott, MSA, and Survivair SCBAs, and the MSA FAPR were O 249,

0.839, 0.116, and 0.045 respectively. Note that this statistical evaluation

indicates that the difference of means with the MSA PAPR is significant at the
0.05 level, indicating a lower PF without the MAG-ls compared with the

sl A3 €

MAG-1s. However, practically speaking, there was no meaningful difference




showing the mean values of the PFs for the data including test

results of Personnel Protection Studies Section personnel, indicated very

»
little difference in the means with and without the MAG-ls. Because the
chamber aerosol became diluted ij 1-5 per cent because of the

from the PAPR being blown into the test chamber, most reported

PAPR were slightly lower than if the chamber concentration

remained stable

E. Quantitative Fit Testing - Phase III (Modified MAG-15s)

the three previously described negative-pressure air-purifying

respirators, 276 QNFTs were conducted (Table IX). Of the 276 QNFTs, 268 were
paired tests that could be evaluated using the comparative data obtained.
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Included in the 79 tests were two paired tests in which one of the pairs
in each set had to be discontinued before 15 min. This was due to low
pressure in the cylinder because of a large amount of outward leakage of the
cylinder air from the facepiece. Both of these test subjects were from the
smallest size on the panel (size 10), and both shortened tests were with the
MAG-1s in place with a Scottoramic facepiece. One test subject consumed
24.1 ft3 of cylinder air in a 14.25-min test with the MAG-1s in place
compared with 10.2 ft3 without the MAG-ls in place. The other test subject
consumed 17.6 ft3 of cylinder air in 14 min with the MAG-1s in place
compared with 12.3 ft3 without the MAG-ls. Both of these test subjects
obtained a PF greater than 10 000 during the time cylinder air was available.

Table X1 shows that for each unit the average volume of breathing air
consumed with and without the spectacles in place was approximately the same.
The wide ranges were generally indicative of breathing-air consumption
differing from person to person, except as previously described.

The raw data for Phase | cylinder-life tests were further evaluated in
Table XII. The face sizes of small, medium, and large from the anthropometric
chart (Fig. 4), with overlaps in sizes 4 and 7 (Fig. 4), were grouped to
determine if there was a tendency for the cylinder life to be affected by the
subject's face size used with the respirators. The ranges, in percentage,
denoted the percentage difference between the tests with and without the
MAG-1s. For instance, using the Scott SCBA, 10 test subjects who were defined
as having large faces had a decreased cylinder life without the MAG-ls
compared with their individual test with the MAG-ls. The percentage of those
paired differences ranged from 1 per cent to 9 per cent. To determine the
approximate effect on the cylinder life, it was necessary to multiply the per
cent by the amount of time a fully pressurized cylinder shculd provide air
given the person who was working at a slow-to-moderate work rate (30 min for a
cylinder pressurized to 2216 psi). For example, a 9 per cent difference would
indicate that without the MAG-ls in place, the cylinder life was decreased by
approximately 3 min more on a 30-min cylinder life compared with the test with
the MAG-1s.

The percentage of differences in the paired tests (Table XII) was small.
The highest percentage difference was 18 per cent with a small face (size 6)
wearing the Survivair SCBA and MAG-1s. This equated to an approximate 6 min
decrease (based on a 30 min cylinder life) when wearing the MAG-1s compared to

23






not wearing the MAG-ls. Note that Table XII does not include the data from

the two tests using the Scottoramic facepiece that had to be discontinued
before the 15 min. These tests cannot be considered as paired data but are
interesting because in both shortened tests the subjects were wearing the
MAG-1.

Although it is interesting from the standpoint of the decreased cylinder-
life data for the various SCBAs among the categories of face sizes, it must be
pointed out that these values, when compared as paired data not associated
with face sizes, were not statistically significant at the 0.05 level.

o L cr -

Jsing the Wilcoxon Signed Rank Test the data of the 30-paired cylinder-
life tests were evaluated (Table XIII). The P values given by the Wilcoxon
Signed Rank Test for Phase Il (without Personnel Protection Studies Section
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TABLE X1l
CYLINDER-LIFE TEST RESULTS
Phase []23

Average Vol, (ft3)

Average Vol, (ft3)

Number of Consumed Consumed
Unit/Facepiece Paired Tests WITHOUT MAG-1s WITH MAG-1s
Scott Presur-Pak II 10 12.1 12.6
SCBA/Scottor amic (Range: 8.3-18.5) (Range: 9.8-18.2)
MSA 401 Pressure- 10 10.8 10.4
Demand Air (Range: 7.5-14.7) (Range: 7.7-15.5)
Mask /U1travue
Survivair Pressure- 10 3.3 14.0

llemand SCBA/Silicone

(Range: 10.3-17.5)

(Range: 11.1-19.9)

9Data do not include Personnel Protection Studies Section personnel.

TABLE XIV
CYLINDER-LIFE TEST RESULTS

Phase []@

Average Vol, (ft3)

Average Vol. (ft3)

Number of Consumed Consumed
Unit /Facepiece Paired Tests WITHOUT MAG-1s WITH MAG-1s
Scott Presur-Pak [I 10 12.1 12.6

SCBA/Scottor amic

MSA 401 Pressure-
Demand Air
Mask /U1travue

Survivair Pressure-
Demand SCBA/Silicone

(Range: 8.3-18.5)
11 10.8
(Range: 7.5-14.7)

12 13.6
(Range: 10.3-17.5)

(Range: 9.8-18.2)
10.5
(Range: 7.7-15.5)

14,1
(Range: 11,1-19.9)

dhata do include tests using Personnel Protection Studies Section personnel.

Studies Section personnel, there was very little difference in the mean values
for the volumes consumed with and without the MAG-1ls when the extra déta were

added.

All test subjects were able to complete the 15-min paired tests.

Further comparison of average test volumes for each unit tested was made with

the Phase | data from Table XI.

It was interesting to note that the average

volumes consumed in both phases were very similar with and without the MAG-1s

in place.
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Further evaluation of the raw data was done again comparing the face sizes
with increased consumption of air as was done in the Phase I cylinder-life
results discussed previously. These data are presented in Table XV. The
percentage of differences in most cases was rather small, with the highest
percentage difference being 29 per cent with a small face (size 6) with the
Survivair SCBA and MAG-1s. (Note: this size 6 did not participate in Phase I
tests.) This equated to an approximately 9-min decrease (based on a 30-min
cylinder 1ife) when wearing the MAG-ls compared with not wearing the MAG-ls.
This typc of decrease in an atmosphere, immediately dangerous to life and
health or with a firefighter's SCBA, could be highly significant.

H. MAG-1 Sizes Used in Testing
In Table XVI, the distribution is shown of MAG-1 sizes used in Phases I,

II, and III. A majority of the test subjects wore the smallest size MAG-1
(46-22 or 46-25).
I. Limitations

As with most studies, certain limitations of the information must be noted.

The information presented directly pertains to the use of the MAG-ls
with the four positive-pressure and three negative-pressure devices
tested only.

2. The data from this project cannot be directly applied to other
positive-pressure or negative-pressure respirators. Each respirator
type should be evaluated separately with the MAG-1s. This would
require an experimental evaluation using QNFT procedures.

3. Whenever MAG-ls are to be worn with respirators, each
user/respirator/MAG-1 combination must be evaluated for satisfactory
performance.

4, Test data were obtained under controlled laboratory conditions with
exercises approximating a slow-t-moderate work rate. The effects of
poor donning practices, twisted ¢traps beneath the sealing surface of
the respirator, hard work practices, extreme body movements, etc.,

were not tested, but these would be expected to decrease the PF.
J. Discussion

A factor that could not be controlled in this project was the amount of
training or experience that an individual had before the testing. This could
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even with expert assistance. These factors must be considered when presenting
the entire picture of the experiment, [t 1S judged that these factors did not
have significant effect on the overall results; therefore, comparative
ri”dlj‘;\‘) of the data 1s considered appropriate, Paired tests and
randomization of test order should have accounted for these factors.

Although the limitations noted in Section IV-G relative to extrapolation
of the results to t'nical field situations are a concern, much of the existing
respirator PF data is based on laboratory testing, and it seems appropriate to

consider the data in this report to have similar validity.

SUMMARY

In this three-phase study, using anthropometrically select test

5, 10, and 25 persons for Phases I, II, and III respectively, paired data
were acquired for PFs and cylinder-life values for tests with and without
MAG-1s with 4 positive-pressure and 3 negative-pressure respirators.

The Wilcoxon Signed Rank Test was used to determine any statistical
difference in the paired data acquired from Phases I and II. Statistical
evaluation of the data indicated the following:

In Phases [ and II (positive pressure), there were no significant
iifferences at the 0.05 level in the PFs with and without the MAG-ls.
In Phase | there was no statistical differeince at the 0.05 level in
the cvlinder-life of the selected S with or without the MAG-ls.

In Phase [1, there was no statistical if erence at the 0.05 level in

the cylinder life data of the MSA and Survivair SCB/

1

In Phase [I, there was tatie cal difference at the 0.05 level for

the cylinder-life d: 1ssociated with the Scott Presur-Pak I SCBA

1sed with the ottoramic pressure-demand facepiece, indicating more
S used with the MAG-1s in place than without the MAG-1s 1in

significant at the 0.01 level.
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