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PREFACE

The work described in this report was authorized under Contract
No. DAAG29-81-D-0010. This work was started irn April 1982 and completed
in June 1984.

The use of trade names or manufacturers® naames in this report
does not constitute an cfficial endorsement of any comeercial products.
This report may not be cited for purpases of advertisement.

Reproduction of this document in whole ¢r in part is prohibited
except with permission of the Commander, {i.S. Army Chemica® Research,
Developeent and Ergineering Center, ATTE: SMCCR-SPS-T, Aberdeen Proving
- G6round , Maryland 21010-5423. hHowever, the Defense Technical Iaformation
Center and the National Technical! Information Service are authorized to
reproduce the document for $i.S. Government purposes.

This reperi has beer approved for release to the public.
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SUMMARY

The objecti;e of this effort was to conduct a sizing study which
would result in the development of nonsubjective sizing devices
for the M17 and the XM40 masks. Sizing paramenters were estab-
lished and measuring devices were fabricated to improve the pre-
cision and accuracy of measuring facial characteristics. ILC Do-
ver conducted an in-house test to comparatively examine the meth-
ods of sizing determination, and CRDEC conducted a combined
anthropometric / protection factor study. Analysis of both sets
of data for the aforementioned tests by Battelle, CRDEC, arnd ILC
indicates that the use of facial measurements does not accurately
determine the optimum mask size which provides the best mask fit.
This study proved that mask sizing irom an analysis of facial
measurements is not likely to provide a better fitting methodcl-
ogy than the presently used TM method. It was also found that
the level of protection is generally unaffected by size. Opera-
tional capability is best cdetermined subjectively utilizing the
actual mask to be worn. It is therefore recommended that the
worn mask in conjunction with a quick leak check be utilized as

the optimum methed of sizing Jdetermination.
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SIZING DETERMIRATION FINAL REPORT

1. INTRODUCTIOR
During 1983, the U.S. Army Chenical Research, Development,ard
Engineering Center was taskxed under the Commander AMC Ini-
- tatives to investigate areas in which the XM40 masks could be
iapiroved. A prugram to develop a methodoiogy to objectively
size a soldier in the correct mask size was initiated. The
program incorporated the services of individuals fror three
organizations; Mr. George C. Derringer, Batteile Colurbus iabora-
tory:; br. A. Theodore Steegmann, 3UNY at Buffalc, and
Mr. Pobert C. Wise, IIT Dover. This effort was complered in June
1983 anc¢ is detailed in a Chemical Research, Develcvsent and En-
gineering Center (CRDEC}) Technical Report entitled
"Evaluation of Sizing Technigques for the XM40 Protective Mask® by
Donna M. Srith, Linda L. Crawford-#oss, and A. Theodore
Steegmann, Jr. Pn.D. The findings of this initial werk resulted
in the developrent of an cbjective method of sizing. However,
the mnethod was extremely complicated and not suited for field

use.

A seconé phase was initicted in an effort to determine if a sim-
pler non-sukjective pethod couild be develop=4d. The second phasa
which is covered in this report included a review of the existing
data base, a literature review tc see if any previous work had
been dome in this area, and - - additional test pregram to in-
crease the data base frcoa phase one.

The principie vreportis exarirned Juring the iiterature review con-
centrated on the Rock Reasy Anthropemetric Data base and the

1

P oo S v I e Y AN T AT TR T TR T R T VT S T



- L A ol t ‘Lo S’y
LB N T PR F LA ST et W P SR e e N, LW gey

PRRNPSPUR P 1S P s LA R T et ok I, 1, by %)

~

®Evaluaticn of Sizing Techniques for tre X¥:0 Protective Xash
(CRDEC-TR-87045;, the r=pcr: generaizd as 5 resuit oF phas=2

one of this effort.

Critical sizing parapeters were identified and a survey of exist-
ing sizing Jdetermination tuois was conduacted. Modificatiorn cof

the existing Mi7 zooi and develcpment and fabricaticn of landmark

X% e Ar 57

finders and tape holders followed.

These tools were then evaluated in a three-phase investigatizce

performed by IIC to ietermine the ability of technicians to taxe

’ Y
N heivntidotid

necessary antliropometric neasurements and a protection factor
sizing study perfcormed at CRDEC. Data froxz these studies were
analyzed and results vwere presented in the form of "Box and
Whisker® diagrams by Battelle and "Size line” diaurams by CRDEC.
These resuits were reviewed and it was cencluded that the op-

timum wethod of siziny determination is that desciked in the cur-

X
¢
-~

. “;
-t
3
<

rent technical manuai (TM3-4240-390, Ref. 1).

2. LITEPATURE REVIEW

2.1 REVIEW OF CRDEC-TR-87043 KEPORT

bR ioley

In this study the innovative idea to use wmmmitipie discriminant
analysis to determine which linear cozbinations of €acial

measurements were the best predictors of mask size was evaluated.

ety e

The study was conducted using two mask iypes, Scott and ILC
masks. For evaiunation of each, 40 subjects were evaluated in

small, medium and large rask sizes. Since scne subjects were

o AACN N

AP LA
N

! :'&‘.‘1.&.
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com to evaluition for both mask tyoes, tha total nuzter of sub-
jects was fewer ._.an 86. As a check t¢c be sure thiy; saxpie pop-
ulation wes not tygsical, measuremernts vere statisticaily compared
to hnistorica} data. Although the ranges for thre sauples were
sgailer 1in most cases, the samples wa2re  considered
tc be &cceptable. The smaller ranges can be atztributed to a high
- er percentage ot females in the sample popuviaticus and che pre-
and the predictable conseguence cf sraller size. For exaiple, in
sazpling from =ost distributions, the sample range increases with

sample size.

The criterior used to determine whether an acceptable fit had
been obtained was the "Best Fit* criterion. This criterion
medified the THM it in the evenit trhut the T €it resuited in

unacceptable protection factors.

The resuits of tkis work were success rates {i.e., success
being assignsent of correct size) for the IILC and Suot: zasks of

84 and 77 percent respectively.

2.1.1 Analysis <f CRDEC-TR-87045 fata

As part of the cverall program Battelle was tasked t< critigue

the above report and if deered useful, subject thz datz to fur-
. ther data anaiyvsis. Ratt=lle also syubiected the data to discri-

ninant analysis using the saze facial ueasurspents. In addicion,

however, two additional measurements were inciuded, weignt to

height ratio ard facial perimeter {See pages i4-i¥ for the
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location cof these points). For the latter, the sum of bitragion
crinion and bitragion menton arc was used. This was the better

of two alternative face perimeter measurements.

2.1.2 Pesuits cf Battelle Discrisinant 2nalyses of CRDEC-TR-87045 Data

yYhe variables used.by Battelle in their stepwise discriminent
analysis are shown in Table 1. These are the sare as used in the
ahcve referenced report with the addition of X17, Xi§, and X19.
X3i8 and X19 are the two alternative facial perimeter measurements
discussed above. Tables 2 and 3 present the results of the dis-
criminant analyses for Best Fit and T fit cases respectively.
In each table for each mask the variables are listed in their
order of importance. For example; for Best Fit (Table 2) cf the
Iic mask the =most iamportant varizble (from the standpoint of
usefulness as a predictor of mask size) was weight/height ratio.
This singie variable resulted in a 6i.5 percent correct classifi-
cation. Additicn of nenticn nasion EReasurement increased
this number to 69.2 percent, wheress the third most important
variable, nasicn-end-of-bone. reduced percent of classifica-
tion to 66.7 percant. Such regductions, which dc not seem to
2ake sense, are usually the resuit of intercorrelations among
the predictor variabjes. The other resuits in both tables

are interpretted similarly.

Sne of the more interesting results of the discriminant analiysis

Sor the best fit case was that a discrimipant functicn containing

[
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only two variables, weight/height ratio and menton nasion dis-
tance resulted in the correct classification for the ILC mask of
greater than 69 percent. Weight/height ratio was also an impor-
tant variable for the Scott mask, but in this case, was the se-

cond most irmportant variable.

5
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TABLE 1. DESCRIPTION OF VARIABLES
(CRDEC-TR-87045, DISCRIMIRANT ANALYSIS STUDY)

X1 Maxinmurm Frontal Diameter
X2 Bitemporal Fossa Diameter
X3 Bizgyomatic Diameter

¥4 Bigonial Diameter

X5 Interpupillary Distance
X6 Nasal Root Breadth

X7 Nasal Breadth -
X8 Nasion Crinon

X9 Nasion-End-of-Bone

X10 Menton Nasion

X11 Bitragion-Crinon

X12 Bitragion-Minimum-Frontal Arc

X13 Bitragion-Menton Arc

Xi4 Bitragion-Submandibular Arc

X15 Bigonial-Menton Arc

X186 Head Circumference

X17 wWt/BHt

x18J (X8+X10) +X33

X19 Xi1 + X13
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TABLE 2. SUKMARY RESULTS FOR STEPWISE DISCRIMINANT
ANALYSIS (F - ENTER = 2.0) - BEST FIT CASE

Pexrcent Correct

Step Variable Classification
- A. IIC Mask
1 X17 Weight/Height 61.5
. 2 X1o0 Menton-Nasion 69.2
3 X9 Nasion-End-of-Bone 66.7

B. Scott Mask

1 X1 Max Frontal Diameter 48.7
2 X17 Weight/Height 59.0




LN, 3,

NN eY oS IRE VR A bat WY e ] y 1 IRAFRE X

Discriminant analyses were also run for the *TM® fit case.

The variables which entered the discriminant function in this
case are shown in Table 3. It is interesting that weight/height
ratio was again impcrtant for the Scott mask. In addition, the
facial perimeter as measured by XII + X13 was also important.
Sowever, neither of these factors were significant in the IIC

mask anaiysis.

The significance of the weight/height ratio is interpreted as be
ing correlated to the amount of fatty tissue on the face which
would be expected to impact ease of fitting. Other explanations
for the importance of this variable could also be proposed. The
ease of collecting weight and height data make this ratio parti-

cularly useful for field fitting.

2.i.3 Conclusions cf Battelle Discriminant Analysis

Even with the expanded list of variables Battelle was not able to
isprcve upon the discriminant function for "Best FPit"™ which was
developed in CRDEC-TR-87045. The highest numbers for percent
correct classification were 66.7 and 59.0 for ILC and Scott masks
rasrectively. The results for "TK" fit were cocnsiderably better
at 89.7 and 71.7 percent respectively. CRDEC did not run discri-

rinant arnalyses for T¥ fit and so comparisons could not be made.

The discriminant analysis results obtained from both assessments
suggest that this statistical tool will not improve the accuracy
with which mask sizes are assigned. On a m=ore fundamental basis,
Battelle’s assesseent is that discriminant analysis has dubious

8
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merit as a methodological basis for mask sizing. One majoxr
problem with it is the primary requirement of discriminant analiy-
sis that each subject fall intc cne and only one category. Al-
though each subject of this study was assigned to only one cate-
gory, in several cases the assignment was rather arbitrary. For,
example, for the subjects tested in Scott masks, 14 out of 40

(35 percent) were cases where any of the three sizes provided
protection factors near 20,000 for all three protection factor T
tests. For IILC Dover subjects, 12.5 percent were found tc have
acceptable protecticn in all three sizes. Therefore
discriminant analysis may underestimate the correct
classification percentage. This argument, of course, does not
take into account the use cof the T fit and comfort factors con-
sidered therein as a tie-breaker. Even considering these factors
however; it is well known that mers than one mask can be
acceptable from both protection factor and comfort standpoints.
Another objection to discriminant analysis is that linear cowbi-
nations of facial dimensions are blindly evaluated. It might pe
the case that ratios, not sums are more sicprooriate. It is cClear
that if discriminant analysis is employ=d it be guided Ly the e~

pert judgements of an expert in anthropcmetry.
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TABLE 3. SUMMARY RESULTS FOR STEPWISE DISCRIMINANT
ANALYSIS - TM FIT CASE

Percent Correct
Yariables in Discriminant Punction Classification

A. IIC Mask

X13 51.3
Xi3, Xio 53.8
X13, Xi0, Xis 56.4
X313, Xio, Xis, Xe 76.9
X2, X6, Xl0, X1i3, X15 76.9
X2, X6, XiOo, X14 74.4
X2, X6, X7, X10, X14 82.7

B. Scoctt Mask

X19 56.4
X19, Xi7 §6.7
Xie, X17, %3 71.8
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2.2 CONCLUSIONS: LITERATURE REVIEW

These reports evidence the necessity to eliminate variance among

the <collection of anthropometric data, and to provide a

representative subject pcpulation. Recognizing the primary

faults with the CRDC-TR-85 survey and other anthropometric
. studies, modified sizing devices were developed to improve

consistency of measurement and test protocol with proper training

was estzblished.

3. SIZING DETEPMINATION DEVICES

3.1 CLE2R MASK/CLEAR TEMPLATE

The clear mask (a clear silicone skeleton of the actual mask
body) and the clear template were still under consideration as
siziny determination devices at the outset of this program.
These devices were developed to allow the fitter to visually
examine where the mask periphery is in relation to the ectocan-
thus (outer corner of the eye), tragion (top of ear canal), and

the hairline.

Both the clear fitting mask and clear templates were evaluated

for ease of use at CRDEC. The following observations were

noted regarding the clear mask and the clear template:
Clear Mask:

- i) A little hard to center.
ii) Mouth/chin area was hard to see through mask.
iii) Size was not self-evident, and u.e of clear templates to
assign proper sizes was required.
iv) Clissely siwulates actual mask.
v) Red demarcator lines were easy to see at eye and forehead,
not at chin.
vi) Easy tc see nose-cup £it, bu! not periphery/skin contact

11
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(as had been hoped).
vii) Subject couid tell by "feel" which one fits best.

Clear Tempiate:

i) Fits periphery less weil than clear fitting mask

ii) Should be down-sized 1/2 size (i.e. S/M should be marked
).

iii) Speed and ease of use is superior.

iv) Good visibility in most critical areas.

v) Need for small subjects in final testing is stressed.

The clear =mask and clear template were no 1longer pursued

S AIUDEOR (St

since the sizes of the clear masks and templates were slightly
off due to the dissiniilar shrinkage factor of the clear mater-

ial. In addition, the same type of information which could be

Lok (4 ) AL 4

obtained from a clear mask could be obtained from a regular mask.

»
“
~

"

>

(2

3:2 M17 EIZING CALIPER

The M17 sizing caliper was aiso evaluated during the course of
this program by Dr. A. T. Steegmann for its utility in obtaining
facial measurements. This caliper was originally used to guage
pipes and other pieces of inanimate shop work, and does not adapt

gracefuliy to facial measurerents.

The caliper 1lacks its own scale and conse yjuently, once a
measurement is taken, a second step (placing it on a scale) is

necessary to get a metric reading.

The arms of the caliper run along the axis being measured when
used for face height. For this measurement, it is essential that
the arms cross that axis at right angies. Conseguentiy, these
calipers are suited to diameters (face width) but 2ot lengths

12
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{face height).

The calipers open and close by masans of fine-threaded bolt,
(vhich works very slowly, and is hard to adjust wbile in place).
Regular anthropometric calipers operate bty friction, using a set

screw if a fixed dimenSion is desired.

The caliper arms have pointed ends and are very dangerous to

use on the human face. This to0l was rodified by ILC Dover to
eliminate the pointed ends (see Appendix A} and wes uced as an
anthropometric tool in the evaluations conductad both at ILC and

CRDEC.

In sum, however; these calipers are slow, awkward to handle,
dangerous ana less accurate than calipers designed for use with
human subjects and are not recoemended for use in ®mask sizing

determination.

3.3 ANTHROPOMETRIC LANIMARK FINDING TNSTRUMENTS AND TAPE HCLDEERS

A series of antlkroprometric landmark fipder instruments was
developed with two purpsses in mind. First, it wvas hoped that
they would reduce between-technician error during the verifica-
tion experiments. Second, were anthropometric traits to finaily
be chosen for field application, these sieple, fcci: preof instru-

ments would greatly standaxdize assignment of masrks.

3.2.1 Landmark Finders
3.3.1.1 Prozvgions/Mid-Temporal Fossa Finder
The prozygion {PRUZ)} fails on the height of the cheeskbone and the

i3
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mid-temporal fossa (TEMF) falls just behind the bony frame ci the
eye. Both <fall on the zone crossed by th= mask periphery ({see
Figure 1). A single instrument can find both points, since it is
face sIze adjusted when placed just at the outer corner of the
eye. The distance behind that point which is available for the
mosk periprery, is limitzd. Measurements determined that those -

points €fall on a vertical axis exactly 1.5 ca behind the eye

RIS,

s
o

corier (sese Figure 2). The temporal fossa point is then 1.5 ca

-
-

N ~
-\5):‘;‘5' '~ 3 K

above the 1-vel of the eye corner, and the cheekkone point is 2.0

-~

ck below it. Curvature of the instrument plate causes it to iie

flat against the face. IIC engineers combined this instrusent

s

with two others (Seliion Finder; Menthon and Pogcnian Finder) in-

» .
Xl

to a single unit thereby improving function without changing <Qi-

<

2

s

mensions {see Appendix B).

L

35.3.1.2 Sellion Finder

bl

A

The Sellion, the deepest point in the "saddle™ formed by the na-

sal bones) is hard to locate without good training and anatomical

¥, £
2t . .Am'l.‘f

knowledge. This instrument butts up against the frontal bone,

ey

)

thus positioning itself, and eliminates guesswork (see Figures 1

(L

e

and 2). The hole centered on the curve of the device is conse-

N

0
Al

quently positioned corractiy, and a mark is made on the skin -

(PP

]
[

through that hole.

) o
B

3.3.1.3 Menthon/Pogcnion Finder

&

This device works on the sarce principle as the seliicn finder.

It is pushed up onto the chin at midline. A short fist blade
{pvshing on the floor of the icwer jaw) stops it at the proper

B
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FACIAL LANDMARKS

15

ASELLe ) r A IR \ efxfalest a0




A S e el A e b b Aad A 2 iy S AT AY o S A - AV 2 A M Ny YA AU WAL I VIE. N PN AT A N A

location. Pogonion, the smost anterior chin point, and Menton, the
most interior chin point, are marked by means of holes properly

placed through *he instrument.

3.3.2 other Anthropometry Aids and Speciaily Designed Instruments
3.3.2.1 Tape Holder

The Tragion point (see Figures 1 and 3) is very difficult for an
inexperienced technician to locate properly, and not much better
for a professional anthropometrist. Consequently, a device was
invented which finds a nearby point automatically. The tody of
this device is simply a set of stethoscope ear pieces. These fit
ints the auditory openings and self-adjust to the center of the
canal. A tape then runs from one ear-piece, around the chin or
forehead, and up to a washer on the other ear-piece. That way,
arcs can be taken zore quickly, easily, and with equal accuracy
to the expert hand held tape method.

3.3.2.2 Metric Template

The object of this device is to get a single, fast easy reading
of face circumference at the approximate location of the mask
periphery. Using the basic pattern of a Medium Clear Tewplate
{which self-adjusts to chin and face), the template strap was cut
at =2idforehead. On one side of the cut was added a bucklelike
reading window, and the other side of the strap was increased in
length and covered with a metric scale. The device is placed on
the face and adjusted so that it conforms approxizately to mask

periptery lccation. {See Appendix E, Anthropometric Protocol

16
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for further details.) A single metric figure is then read off.

3.3.2.3 Gauge

The tool used in ¥-17 sizing was assessed for its value to XM40
sizing. This simzple non-metric caliper was modified at ILC Dover
by covering the dangerous points at the ends of the caliper arms
with s=211 d&isks and is discussed in detail in the previous
section. A1l of the devices listed above were evaluated first in
the IIC in-house <conducted test and utijized in the

anthropometric data collection at CRDEC.

4. ILC IN-Z0IJSE TEST

ILC conducted a three phase test to determine the inherent vari-
ability among TEReasurers amd to determine the degree of
imprcvement in the accuracy of measurements after obtaining

imprcved landmark devices and proper training by Dr. A.T. Steeg-

T Y Y R L L Y LV IR S YV RV AN SOT R SR N P e SO SNV STV WY SET N T DR WY ~ T U R W WY YT e e S

Rann.

V0.9 40

4.1 TEST PROCEGIRE
For each phase of the test, four measurers each reasured three é

facial characteristics for a group of 30 subjects. The three

reasureazents. vwhich encoxpass all of the measuring devices used
in the program, include:; 1) face L=2ight (Menton-Selion):; 2) face
width ({bizygomatic diameter) anrd 3) posterior Jjaw (bitragion- .
submandibuiar arc). The face height was measured with a sliding
caliper which is illustrated in Figure 4. Face width was measur-

ed with a spreading caliper which is illustrated in Figure 5.

18
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Posterior jaw was measured with a tape and the prccess is il-
lustrated in Figure §. During the first phase of testing measure
-nents were obtained freehand in which nc ilandmark devices were
utilized or formal training given. Measurements were located

according to both written and pictorial direction. (See 2ppendix
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D.) During the second phase of testing, mneasurers were givan

Y gy

landnark devices to aide 1in loccating the correct points of
rmeasurement. Once again, no formal training was given and use of
the devices was learned according to written and

pictorial direction. For the ttrird phase of testing, measurers
were given formal training Ly Dr. A. T. Steegmann cn the proper

use of the landmark tools and measurement technicue.

4.2 I1C TEST RESUGLTS

Raw data is presented in Appendix D in tables. Tables Ei throcugh
El12 present iae data for sach emeasurer for measvrements for ail 3
test phases for all 30 subiects measured. Tables Ei through Eg§
are for face height for measuresrs 1 through 4 respectiveiy.

Tables E5 through E8 are for posterior jaw and Tables E3 through

2
&
2
>
w

E12 are for face width.

4.3 DATA ANALYSIS BY BATTELLE

A B SR

Raw data was turned over to Battelle to rerform a formail data
analysis. It was determined that there is no single best way to

analyze the data ccliected in this study. Arter careful consider

I adtislinily 44,

- ation of various alternmatives, it was decided to use a two way

-~
A

analysis of variance with the factors, m=easurer and subject Leing

randonm rather than fixed factors. The output of such an analysis

QAR08 T

consists of estimates anong sudject standard deviation and among
neasurer standard deviation. Using this conceptual analysis

rodel the fcur measurers were treated as random selections

FRIN IR A

from among a population of available measurers. Similarly, sub-

O
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jects were considered as random selections from among a popula-

tion of available subjects. It is realized, of course, that this
model does not conform to reality, but it nevertheless, is the
nost appropriate content with which to obtain what what was
needed from the data. It is not unusual to "force £fit" an exper-
irental design into the scaffolding of this random model. In
most experimental situations, it is impossible to randomly select
from among all conceptual candidates. The model, however; does

prove useful in spite of such stretching of assumptions.

Discussion of Results
The analysis of variance results are presented in Table 5. The
Table entries in the upper section are standard deviations. For
exanrple, the first entry. 4.23 is the standard
deviation among measurers for face height. Gnder
that value, the 9.36 is the corresponding standard
deviation among subjects. A pertinent ratio 1is the
ratio of these two standard deviations. The entry for the second
section in the same colurn, 45, is the measurer variabiiity as a
percent of the variability among subjects. In this case the
variability among measurers is almost half as large
as the variability among subjects being mneasured.
High values for this quantity could be indicative of
a measuring process which is inherently of low accuracy. Finally,
the calculated value of 6.03 which has not so far been mentioned
is an estimate of the inherent scatter in the data after adjust-
nent for subject and measurer effects. The quantity which esti-

23
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mates this error is the product of measurer and subject interac -
tions. These interactions are typically assumed to be non-
existent so that the number one obtains for the interaction
calculation is simply due to random scatter. This is a common
assumption in this type of data. This assumption made for this
data, replicates by the same measurer(s) on the same

subject(s), are required to test the non-significance of this _n-

teraction and such replications were not available in this study.
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Overall it appears that of the three measurements, the posterior
Jjaw was pmost precisely measured as evidenced by the conpara-
tively 1low values for measurer variability as a percentage of
subject variability, namely 30, 26 and 20 percent. The least
precise was face width {spreading caliper). Here measurer
variability ran from 71 percent to 143 percent of subject
variability. The 143 percent value for the iandmark measurement
is especially surprising since it implies  that there 3J more
variability in the measuring process than among the subjects of
that process. Face height as measured with the sliding caliper
was just slightly rmore variable than posterior jaw.

It is also interesting to compare the three ievels of measurement
within each categcry, namely frechand, landxark and trained iand-
mark. These three categories essentially represent, in order,
three 1levels of training for the measurers. Freehand has least
training followed by landmark where facial landmarks are lo -
cated with special templates followed by trained landmark where
landmarks are used and training is given in their proper use.
For all three m=easurements. the error term for landmark is
lower than that for freehand indicating that the landrpark has
removed variability from the systen. Trained landmark, however,

is smaller than landmark only for face height.

26
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TASLE 5. ANALYSIS OF VARIANCE RESULTS FOR ILC DOVER FACE ANTHROTOMETRIC STUDY

Standard Beviatiens

Faceheight Posterior Jaw Facewidth
¥ariznce Cozponents F{a} L(b) Ti(c) F L TL F L L
¥eaeurer 4.23 z.99 1.97 6.33 4.8§ 3.85 2.98 £.57 3.30

Subject e.36 9.81 8.1 21.45 18.41 19.97 5.48 4.58]1 4.%1
frror {Iateraction) €.03 3.67 3.27 12.00 9.25 10.1% 4.4% .21 &.i1
#sasurer variability (std. 45 30 28 30 26 26 73 143 7

dev.j as percznt of
subject variability,
percent

(a) Freehand.
{b) Land=sark assisteq.
fc} Trained iandrmark.
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Another vay . look at these results is to compare the three
cateaories for thne last row. Here for face height and posterior
jaw measurer variability decreased when coing frorn freehand to
landmark indicating the useftlness of iandm=2rk tempiates for
these two measuremxents. The cpposite result for face width

is surprising since it irdicates that use or the tenmplate
actually increased the measurer variability relative to subject
variability. With treiming the landmark result fell back to

+he level for the ireeh:nd result.

In conclusion, these results indicate that thke variability among

A S
49 .- ..-

the mneasurers renreseats a significamnt parcentage sf variability

cf the  sabiect population. Ther=fore, indicating that the

L

error induced by the variability of the measurer will have a

significant impact on the selection of the hest £it mask using

7]
s

o facial measuresments. In addition, use of landmark devices
. reduces exrror over freehand measureaent, however, it is inconclu-

Halte BY

cive as to whether or not formai  training improves wvariability

and raduces exrrxror.

5. CRDEC TEST

2n anthropometric study and protection factor performance study
was conducted in order to determine the cozbination(s) of measure
ren*s to be used to sccurately predict the best mask size for =
population greater tkan that which is predicted bv the Technical

¥anual Methced. An additional goal of this study was to deter=mine

28
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the wmost reliable method or technique of obtaining these

measurements.

5.1 TEST FACILITY/EQUIPMENT
In order to conduct an anthropometric survey in conjunction with
a protection factor performance study, a mobile protection factor

chamber was designed and fabricated.

It was the initial intent to conduct the study at Dover Air Force

Base, however, lack of participation from the subject population

o,

caused termination of testing at this facility. It was then

5 728

decided that the ctest would be conducted in Bldg. E5604 Edgewood

Area, Aberdeen Proving Ground, Mp. The testing was performed by

EE 4]

»

the Individual Protection Divisicn, Physical Protection Director-

Oy

-

3
)

ate, of the Chemical Research, DeveicoHment, and Engineering Cent-

@

er and personnel of IIC Dover.

5.2 TEST PROTCCGCL

PN L

Anthropcemetric and photogravhic data were collected on each sub-
ject by a trained IiC technician. CRDEC personnel then assigned

each subject tc the optimum mask size according to the standard

O AL A A2

TM-nethod, (a subjective evaluaticn of factors such as peripheral
location of the face where the ayes are iocated relative to the
eye lenses, in order to collect protection facror {ratio of outer
concentraticn of contaminant to inside mask concentration of ccn-
taminant). In addition, protection factor data was coliected
while wearing a mask of the next appropriate size. The same pro-

tocol was used for the ILC and Scott XM40’s, and the Avon S-1i0.

29
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5.2.1 Test Prcgranm
A test popuiation consisting of 114 soldiers was used for this

evaluation. The subjects arrived at the test facility in groups

ranging in size froz= 10 to 24 soldiers. Upcn arrival at the test
facility the subjc~ts were briefed on the purpose of the testing
and what was e z=cted of each cf then. After the orientation

the subjects were : "zed in each cof the mask systems. The sizing

Tk T ¥y

involved subjectively determining the correct mask size and also
determining the next post iikely size that the subject would
: wear. Once the sizing was cormpleted the subjects received a
brief training session to instruct them in the prcper donning
procedures for each of the mask systems. Once the training was

ccepleted the testing bkegan.

The subjects were givesn a mask which they donned prior to enter
-ing the chamber. Since the subjects were only availab_e fcr a
limited tiz=e, adeguate training was not possible, so CRDEC
perscnnel assisted the subjects in donning the pask to mnminimize
the effects of training and learnirg. Once the mask was donned
the subjects would enter ithe test charcber and a £it test was
conducted. 2t the co=zpletion of each fit test the sukjects were
photograghed fro= the front and side for a visual record of Lcw
each mask fit. During the course of the of the day, subjects
would have their anthropometric measurements and bare face photo-

graphs taken.

30
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Bach subject was tested a total of six tires {(once in each of the
two mask sizes assigned in sach of the three mask systems) and
sixteen anthrspometric peasure»~nts were taken. The data was
then fed into a computerized data base for analysis and the
photographs were compiled into an aibumr for easy reference during

the analysis of the date.

- 5.2.2 Anthropometric Protocol

The anthropomatric protocol was developed by Dr. A.T. Steegmann
and is detailed in Appendix E. One IIC technician was thoroughly
trained in the procedure described in Appendix F and closely
supervised during the first day of testing. The same technician

collected all anthroporetric data.

A total of sixteen anthropometric measurements were collected for
each sublect and are listed below:

1. Height

2. VWeight

3. Adjustable Metric Template Circumference

4. S=)h-mandibular Skinfold

5. Bitenloral Fossa [TEMPF] - Minirum Frontal
Arc. [Temporal Forehead Arc]

6. Biprczygomatic -~ Menton Arc [Cheekbone-Chin
Asc)

7. Sitragion-Hinimum Frontal Arc (Freehand).
[Ear Forehead Arcj

8. Bitracion - Pogonion Arc (Freehand). {Ear-
Chir Arc)

9. Bitragion - Minimum Frontal Arc (Tape Holder).
[Ear-Forehead Arc.]

10. B.itragicn - Pogonion Arc (Tape Holder).
{Ear-Chin Arcj

1i. Bizygonmatic Diameter (Calipers]). {Face
width)

12. Biprozvgomatic Diameter (Calipers). {[Cheek -
bone Fidthj

31
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13. Menton Sellion Diameter (Calipers). [Face-
Height]

14. Bizygomatic Diameter (Gauge). [Face Width]

i5. Biprozygomatic Diameter (Gauge). [Cheekbone
Widthj}

16. Menton-Sellion Diameter (Gauge;. [Face-
Height]}

The actual choice of these measurements was determined by =means
of their usefulness in previous studies and tests in this series

and by the characteristics (periphery, contact areas, nosecup,

etc.) of the XM4cC.

5.2.3 Corn 0il Test Method

A challenge concentration of approximately z5 mg M- of carn oil
in the form of a polydispersed aeroscl having a mass rean aerc-
dynanic diameter (MMAD) of C.5 - 0.6 microneters is generzted in
a 4 ft x 6 ft x 7.5 ft chawber. The challenge test chamber
atxzosphere is generated by atomizing the liquid corn oil at rcoa
tenmperature using a Laskin nozzle. The Laskin rozzle produces a
course aerosol cloud which is sent to an impactor plate which
removes the larger particles za2nd yields an aerosol in the desired
particle size range. The aersosol concentration in the chamber
is contrelled by diluting the concentrated aeroscl froa the gen-
erators with rooam air. The leakage of aeroso! into the
respirator is measured by continiLously sampling at a2 rate of 1
liter/min from inside the respirator facepiece. Sampling is ac-
complished through a length of tubing that connects the sample

port in the mask% to the photometer. A five-decade light scatter-
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ing photometer is used to analyze and quantify the leakage of

aerosol into the mask by measuring the amount cf light scattered

by aerosol particles in the sample stream and converting it to a

voltage. The signal is then digitized and recorded on flexible

discs.

The leakage cf the aerosol was measured while the following
exercises were performed:

(a)
(b)
(c)
(d)
(e)
(£)
(5)
(h)
(i)

3)

Normal breathing

Deep breathing

Head movement, side to side

Head movement, up and down

Talking (recite the rainbow passage)

Sight a rifle

Touch floor and ceiling

or hands and knees, look up right and left
Facial expressions (yawn, smile, frown, and rotate
the chin)

Normal breathing

Each exercise was performed for one minute.

5.3 TEST DATA

Test data was accumulated by CRDEC (see appendix G) and was sent

directly to Battelle for further analysis.

5.4 DATA ANALYSIS

Extensive data analysis was performed inrn order to determine the

ability oi

the accumulated data base to be utilized for the

selection of anthroporetrics as sizing determination predictors.

A correlation analysis was conducted in order to assess the
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relationship of one facial measurement to another. Methods

of measurement were examined comparatively using a sensitivity
analysis. 1iIn additon, a cluster analysis and principle component
analysis were performed on the data to determine how well selec-

tion of a few key facial measurements will predict mask size.

Prior to conducting any data analysis to select the key anthropo-
retrics, a "correct™ or "true mask"™ size standard was establish-
ed. Ultimately three different estimates of “correct™ size were

used: 1) TM, 2) PF, and 3) BF.

T™ is the mask assignment made by the standard Army fitting
manual (TM3-4240-300- baseline mask size assignment). The main
cbjective of utilizing this standard was to see whether a
simple anthropometric method could assign fit more accurately

than this nethod.

PF 1is the mask assignment made by the maximum protective factor
of each nmask. Because the top of the range of variation of PF
performance could not be recorded on available physiological
equipment. this standaré is hard to interpret. That is, if a
sutject achieved protection at a value of 20,000 in both small
and rediunm masks (a fregquent cccurrence), it is not clear

which size is optimum by this method alone.

BF is a combined neasvre including elements of the preceding two.

The "best fit" is one in which the mask periphery fell free of

34
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2ll hair-lines, in which the nose cup was confortable, where
vision was acceptable, and PF performance was optimun. The
prcblem with BF is that it rmay be the best overall method, but it
is too subtie and multivariate to expect prediction by simple

anthroporzxetrics.

Preliminary dJdiscriminant analysis was performed on the data in
which the TM standard of correct mask size was based on a set of
facial measurenents. The ™, PF, and BF standards of correct
mask size were all used to present the data in the form of box-
plots. These boxplots were then used by Dr. A. T. Steegmann to
deternine S-M-1 predictors for the anthropometric rmeasurements.
Finally the PF standard was used for a size 1line analysis in
which the PF was optimized for the mask size distribution deter-

nined from the anthropometric measurements.

5.4.1 Correlation Analysis of Facial Parameters

The inter-correlations of the 13 different facial mneasurerments
were analyzed. All possible correlations are presented in Table
6. Here the facial measurements are shown both as rows and
columns. The intersaction of a row with a column contains the

correlation coefficient (multiplied by 100) between the two vari-
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ables corresponding to the row and column labels. For example,
the correlation coefficient between skinfold and facesize is

shown in the upper most cell and is 0.25 (i.e. table entry mul-

tiplied by 0.01 to transform back to 0-1 scale). A perfect
iinear relationship would result in a cceffiecient of +1 or -1
and the complete absence or a correlation would be indicated by
zero. A2f course, due to randorm variability, zeroes and ones -
are seldon obtained. To get a feel for the significance of the
correlation coefficients, one should square the coefficient and
meltiply by 100. This number is the percentage of the varia-
bility in one of the variables which can be explained by the
other. For example, a correlation coefficient of +\- 0.5
indicates that 25 percent of the variability in one variable

can be explained by variation in the other. A correlation co-
efficient of 0.9 similarly would indicate that 81 percent of the
variability in one variable is explainable by the other,etc...
The sign of the ccrrelation coefficient is indicated by the
direction of che association. For example, a positive coeffi-
cient indicates that as one variable is increased (or decreased)

the other variable increases (decreases) .

5.4.1.1 Discussion of Correlation Matrix

An interesting aspect cof this tabie is the relatively low cor-
relation coefficients obtained for the same facial neasurements
nade two different ways. For exarple, the correlation between
the ear-chin arc neasured with tape only and tape plus holder is

36




LV AT Y STt Mt LY s Lol T X, ¥ Y A0 Sl ol oy Wha' @Ay Pty P S0 Nl S Bl Sl Sl S At P R i S e T P YaFal 3 R ' -

0.86. Thus 26 percent [i.e. (1-r )>x 100] of the variability in
one is unexplained by the other. This appears surprising since
the only difference is the holder for the tape. A scatter plot
of these two variables is shown in Figure 7. Overall tke
measurement showing lowest correlation with other variables is
skinfold. Such low correlations could be due to the skinfold
measurement Dbeing largely independent of the other measurements
which would be a good outcome. The other expianation is that
skinfold is not a very reproducible xeasurement. Other results
in this study lead us to accept this as the reason for low cor-
relations. Many of the low correlations shown in this table are
for correlations between the various measurements of face width
and face height. These correlations are ail below 0.4 and
indicate that face height and face width tend to be independent
of one another. This is probably one of the reasons that rface
height + face width turned cut to be one of the best discrimina-
tors for mask size determination. A scatter plot for these two

measurements is shown in Figure 8.
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FIGURE 7.
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SCATTER PLOT FOR EAR-FORCHEAD ARC MEASURED WITH TAPE
AND HOLDER AND TAPE ONLY

FIGURE 8.
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5.4.2 Sensitivity Analysis

Duriﬁg the course of this program a number of dJevices for
performing facial measurements were utilized. These included (1)
metric gauge, (2) spreading caliper and (3) tape with or without
a nolder. In order to assess which of these was most accurate,
Mandel’s sensitivity analysis was performed for selected pairs
of test. Mandel’s sensitivity analysis correctly recognizes that
two tests which measure the same underlying quantity should be
compared not oniy on the basis of their standard deviation i.e.
test precision) but must also take into account the comparative
range of neasurements for tests being compared. For exampie,
suppose TtTest A and test B both measure the same quantity. of
test A exhibited twice the standard deviation (half the preci-
sion ) as test B it is often concluded that test B is "better™.
However if the range of measurements obtained for test A
is three times greater than that obtained for test B upon mea-
surement of the same specimens, then this must also be taken into
account. That is precisely what Mandel accomplishes with his
sensitivity ratio. He defined the sensitivity ratio of test A

relative tc test B as follows:

RS{a/B)= (AA/AB) + (S5 / Sg)

Here AA/aB is the slope of a regression line fitted to data where
neasurements were made for both tests on each subject. Sp and Sy
are the standard deviations of the two tests and come from

neasurements on identical subjects at different times. Figure 9
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illustrates these quantities. If the sensitivity is greacer than

one this indicates that test A is favored. If it is smaller than

one., then test B is favored. Due to random scatter in the data,

k]

such decisions are made only when the difference from 1.0 is

sizeabl

o

=R

Table 7 presents results of the Mandel sensitivity ratio applied

to four pairs of measurerment methods. In the first case the

spreading caliper (A) is compared to the metric gauge (B) for

zeasurement of biprozvgomatic dianeter. The sensitivity of 0.77

indicates that the metric gauge is favored. Irn the second case

the same twe tests are compered relative to measurerment of

bizygomatic diameter. 1In this case the sensitivity 1s near unity

indicating equal utility of the tests. The third ccmparison is

for siiding caliper (A) versus m2tric gauge (B) for =easurerent

of menton sellion distance. The sensitivity of 1.09 indicated

that sliding caiiper may be the better method although the dif

ference from 1.0 is probably nct statisticaily

significant. Finally thne utility of a tape holder was evaluated

A

for bitragion pcgonian arc measurenments in ites four whkere test
corresponds to tape and test B corresponds to tape with a holder.
The sensitivity ratic of 1.18 indicates tkat the tape holder de-

grades the qualicy of the measuresments.
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Table 7, Comparison of Measurerent Techniques

MEASUREMENT TEST A TEST B RS {A/B) FAVORED
Biprozygcrmatic  Spreading Metric Gauge 0.77 B
Diameter Caliper

Bizygoratic Spreadinc ¥etric Gauge 1.04 A or B8
Diarmeter Caliper

¥Menton S1lidin Metric Gauge i.09 aA?
Sellicn Caliper

Bitragion Tape Tape and

Pogonian Arc Holder 1.18 A

5.4.3 Cluster Analysis/Principle Co=ponent Analysis
In order +o deter=ine how well a giver selection of anthro-
poretric data can predict mask size, a cluster analysis and prin-

ciples cozponent analysis were conducted.

5.4.3.1 Ciuster Analysis

Cluster analysis can be defined as the classification into groups
of cbjects, characterized by their quantitative or qualitative
properties. For example, consider the fictitious data pictted in
Figure 10. Here synthetic data are piotted for variables *X" and
uy®". It is clear that these "data® fall into two distinct groups
or clusters. Identification cf such clusters could conceivably be
useful in assignment of mask sizes. For two variables as shown
here ti:e separation of the two clusters is clear just from plot-
ting the data. When the number of variables increases, however,
graphical nethods are not efficient for cluster identification
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and mathemsatical methods of cluster analysis must be used. The
bottorn figure in Figure 10 shows the percentage of remaining
unexplained variation as a function of the number of clusters.
Note that for one cluster, ie.. all of the data, all of the vari-
ation is unexpiained by the cluster segzents. For two clusters,
however; only four percent of the data are unexplained. Little
reduction is seen for three or four clusters illustrating that
two clusters is "optimal®™ in an undefined sense. This descrip-
tion will be helpful in explaining the more complicated case to

follow.

Cluster Analysis of Facial Measurement Data. The data for facial
measurements of all subjects was subjected to cluster analysis
and the results are presented in Figure 11. Here it can be seen
that there does not appear to be a small subset of measurements
which can be substituted for the large number of =measured quanti-
ties. After subdivision into three clusters the unexplainex
variation 1is still nearly S0-percent. Addition of variables
reduced this percentage only very slowiy. These results tend to
refute the hypothesis that there exists a smali nurmker of wvari-

ables which describe facial characteristics.

5.4.3.2 Principle Component Analysis

In this study 14 reasurements were made on the faces of the sub-
jects. It would be quite unusual if all cf these =nsasu n=eats
were uncorrelated. In fact it is to be expected that high leveis
of correlation would be the rule rather than the exception. ¥ith
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such data it is fregquently useful to attempt to find fewer uncor-
related composite "measures® with little loss of information
centent. If it were found that a few cozposite =easures
contained nearly as much information as the individual measure-
rents, then the composite measures and the irdividual neasure-
ments which constitute them right be the basis for the design of
a face matkepmatical/ statistical tool which searches for such

uncorrelated composite measures.

Without going into detail of how principal components works, the
form of the output will be described. The ocutput consists of a
list of principal ccszponents along with the percentage of the
variance which the corresponding component expiains. In addi -
tion the composition of each principal cozmponent is presented

as a colurn vector which corresponds to an eigenvector of the
correlation =ratrix of all =measurements. This vector simply
anounts to a weighted average of the individual =measurements
which corresponds to the principal co=zponent. For each subject
then the weighted average of the measurements would correspond to
a principal component score for that subject and that principal
component. (For an example of a principle cozmponent analysis

see Appendix C).

Principal components analysis was run for facial neasurements.
The variance contribution results are presentedé in Figure 12.
Here the first component, which had all pcsitive signs and

therefore corresponded to a =easure of size, explained 54.7
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percent of the variability. The second which corresponded to
a measure of shape explained an additional 15.9 percent. HKcne
of the others accounted more than 10 percent. These results

are predictably similar to those for <cluster analysis and they

A

suggest the absence of a few key measurements which can be

used to size masks.
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5.4.4 Discriminant Analysis

K In statistical terminology, mnultiple discriminant analysis is
> appropriate when the dependent variable is categorical and the
independent variables are metric. In the context of this pro-
gran, the dependent variable is ®true mask size"™ which is small,

nedium or large; and the independent variables are the various

&N A

facial measurements along with weight. The purpose is to assign

T8 AR

the ®correct™ mask size given a set of facial measurements along
with the weight of the subject. Discrirminant analysis was ori-
ginally proposed as a possible solution to the =ask sizing pro-
blem cited in CRDEC-TR-87045. Based on a series of facial
measurements, "correct™ mask size was predicted. In these trials
discriminant analysis resulted in correct classifications as high
as 85-percent. The "correct™ mask size for each subject was the
result of an expert assessment. Theoretically, if a 1limited
nurber of facial measurements could be used to predict mask size,
then it mnight be possible to design a sipple tocl which would
take these key measurements into account with one measurement

operation.

Discriminant analysis was run on the availiable data after 48 sub-
jects had been tested. The resulting percents cf correct classi-
fication were 67, 58 and 71 percent for Scott, ILC and Avon masks
respectively (some testing reported in CRDC-TR-85) utilized the
Avon US10 mask). For statistical reasons it is uniikely that the
results would be better for a iarge sample size. This is one
reascn thet discriminant analysis of the data were not run after
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all of the data were collected. A mnore fundamental reason,
however, is that discriminant analysis is not completely appro-

priate for the task.

Discriminant analysis assumes that each subject fits one and only
one rmask size. This is clearly an incorrect assumption for the
mask sizing situation since in some cases subjects can wear two
different sizes with equal protection. in fact it is not
unusual for some  subjects to successfully fit into all three

sizes.

Even with this problem it would be possible to force fit the dis-
cririnant analysis. This could be done by considering the
following set of possibilities: S, M, 1, S-M, S-I.,, ¥-L, S-M-L,
where S stands for small, M for medium and L. for large. In
this case each set of sizes constitutes a category. However,
this 1is inappropriate because for each subject only two of the

three mask sizes were evaluated in the trials conducted in this

progran.

Another problerm with discriminant analysis in the context of mask
sizing is the absence of judgement as to possible ratios of
facial measurenents. It is not unreasonable to assume that
selected ratios of facial neasurements may be more predictive
of mask size than conmputer-selected linear combinations of
these measurements. It was therefore decided to abandon dis-

criminant analysis and evaluate other methods which could nore
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easily incorporate assessments of appropriate measurement ra-

tios by the anthropometry expert on the project.

5.4.5 Boxplot Analysis for Size Determination

Boxplots alternatively called box and whisker diagrams were deve-
loped by Tukey to enable concise visual comparisons of different
data sets. They were used extensively in this study to condense
large amounts of data and also, by Dr. A.T. Steegmann Jr., to
assign P®cutting points®™ for deciding between two continucus mask

sizes.

5.4.5.1 Boxplot Description

Figure 13 illustrates three ways to represent a batch (to use
Tukey’s terminology) of data, a histogram, a dot plot and a
boxplot. The data used for the example is for face size in cm.
The first representation is a histogram which shows the number of
measurerents falling into various size categories. For exanmple,
four measurements fell into the interval centered at 120 cm., 13
fell into the interval centered at 130 cm. etc. Since these
center points are 10 cm apart, the interval widths are 10 cm.
Therefore the smallest four measurements centered at 120 cm fell
in the interval between 115 and 125 cm. The 13 neasurements
centered at 130 com actually fell between 125 and 135 cm etc.
Histograms such as this show the nature of the d&istribution of

measurenents.

The second figure is a dotplot of the same data. A dotplot is
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similar to a histogram with the exception that the axis is di-
vided more finely. This enables a bLetter depiction of the dis-

tribution.

Each single dot represents a singie datum. A colon, : , is used

in a printing position to represent two data points.

Finally the third figure is a boxplot of the same data. The
boxplot consists of three features, a box, two whiskers and
cutlying values. These are labeled in the figure. The bex has
a + sign within its boundaries. This represents the median of
the batch of data and in this example falls at approximately
i59 cn. In most textbooks the median is illustrated by a
vertical 1line running from one side of the box to the other.
The median is the value which dichotomizes 1lthe data such that
half of the ¢~ :rvations lie above the median and half 1lie
below. The two boundaries of the box are called the lower and
upper fourths. These are similar to the 25th and 75th per-
centiles of the data. Approximately cne fourth of the data 1lie
between the median and the 1lower or upper fourth.
Therefore roughly 50 percent of the data fall wichin the limits
demarcated by the  box. The lower and upper whisker i.e. -
straight lines emanating from each end of the box) each span an
interval which includes again approximately one fourth of the
data. Finally, the outliers, shown by *,s are data points
which deserve special attention as they appear to exceptionally
large or small. These may represent measurement or recording
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errors or simply unsually small or large faces. By comparing
the boxplot with the dotpiot it can be seen that the boxplot
preser res essential features of the empirical distribution of
values in a verv compact display. It is especialiy useful when
several batcbles of data are to be compared side by side. For

example, Figure 14 shows a boxplot for facesize for subjects
which have been assessed by TM procedure to be ®smail”, "medium®,

and "large™ with resvect to the most suitabie rask.

5.4.5.2 Box Discriminators

Utilizing boxplots such as those shown in Figure 14, S/M and M/L
dividing points were recozmzended by Dr. A.T. Steeg.ann. Basically
if there is no overlap for a given measurerent between the three
sizes, prediction would be 106%, and if 2ll three sizes showed
the same measurement distribution, predictive power would be C.
Usualiy, the result was sonewhere between. This allowed lines to
be drawn directly on the diagrams at the points of best separa-
tion cf the three sizes. Each 1line (i.e., S/M or M/L)
conseguently couid be given a metric value. The best resuits carme
with variakles construvcted by adding two anthropometric
dimensions utilizing the TM standard as <the true size.
The five recommended predictors are sumaarized in Taple 3. Box-
piots for these bivariate predictors are shown in Figures 15-19.
As evidenced by these boxplots, even the "best® predictors have
cverlap indicating that some of the population will be incorrect-

iy sized.
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Recommendations for S/M and M/L dividing points utilizing each of

the TM, PF,

:25
e
=
s

and BF standards for each of the masks {ILC, and
Scott XM40, and Avon Mask) is detailed in Appendix H -nd
summarized in Table S.
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FIGURE 14. BOXPLOTS FOR TM FITS OF SMALL, MEDIUM AND

LARGE MASKS (ILC DOVER MASKS)
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These boxplots indicated that the best size predictor, fron the
perspective of the TM/BF/PF comparison is the TM approach.
That is, anthropometrics were more predictive of TM fit than of
other methods. BF and PF were about equal (see Table 9).
Within the TM series, no single anthropometric variable approach-
ed reasonablie 1levels of prediction for all three Rasks,
though #3 (the adjustable template) gave cut-off pcints for
medium/large in all masks, and 26 (cheekbone chin arc) likewise
separated smail/mediums across the board. Consequently, a

single variable approach is not recoamended.

Wi hin the TM series, ccmbining pairs of anthropometric variables
into single vallies proved to be the best approach for finding
good discriminator points. The anthropcmetric pairs which are
particularly reccrmended because the measurements themselves
are simple, and with training, fairly accurate are 11 + $#13,
#5 + £6, and the forehead chin arc using the stethescop. These

neasurements are outlined below.

i) #11 and #13 (Pace Width [Bizygomatic] + Face Height [Menton-
Sellion] used as a single variable does the best job overall of
S/M and M/L separation. It separates sizes best for Scott,
next for Avon, and least well for ILC with S/M better than M/L.

ii) $#5 and #6 (Temple-Fcrehead Arc ([Bitemporal Fossa-Minimun
frontal Arc] + Cheekbone-Chin Arc [Biprozygomatic-Menton Arc}) is
also a fairly good predictor. It works for three masks, but
better in all three for S/M than M/L. However, these measure-
ments do require the use of Temporal Fossa/Prozygion and Menton
Finding Tools.

iii} Porehead and Chin Arcs using the stethoscope - like tape
holder {[#9 and £10] shows less precision than the preceding two
sets of coebined variables. However, it is considerably faster,
nmore foolproof, and easier than they are. 1In fact, with mincr
modifications, this tocol cculd be improved for very easy use
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and would not require landmarks at all.

In conclusion it was determined that several single and combined
anthropometrics predict correct sizing fairly well, regardless of
whether "correct™ is defined by TM, BF, or PF criteria. However,
even the best of them seem to reach correct assignment levels of
only about 75 to 30%. This is below the 20% value which was the
goal and which can reportedly be attained by trained technicians
using the TM methcd. The reason for this prediction level procba-
bly relates to the fact that a mask fits well or poorly due to
several variables, some of which are subjective. That is, the
judgement of a fitter will include factors such as periphery/hair

line relationships where anthropometrics alone will not.

5.4.6 Size Line Analysis

A size line analysis was also conducted on the data in which the
dividing points for S/M ard M/L for a given measurement or combi-
nation of measurements is set. Mask assignments were made and
the percenis cf the population which would have a P.F. of 6667+
and 1667+ were determined. The dividing points were then moved
to maximize these percentages. In addition, percentages which
would be obtained if the TM method were used to size the subjects

and if all the subjects were sized as mediurn were determined.

The mnask assignments determined from the size 1line dividing
points were then compared to the mask assignment which was made

on the basis of the TM rmethod. Assuning that the TM mnethod
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"correctly™ sizes a mask, the number of subjects which were sized

incorrectly was determined (by size).

Results for each nask, (Scott XM40, IIC XM40, and Aven US-10),
are listed in Tables 10 - 12. Pie charts which depict the per-
. centage mis-sized for each sizing method for each mask type may

de found in Appendix J.

R Basically all the measurements provide about the same PF percen-
tages. Also, there is no significant difference in percentages

between one measurement and a combination of measurements.
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TABLE 10
Scott XM40 Size Line Analysis
Size Lines Size Dist £ not
ethod 1667 6667 S-M M-L S M L Tested
™ _ 90 T 76 -— - 20 54 9 -
3 88 75 ° 14} 179 2 54 4 2 -
* Number Resized -~ 12 15 2
5 89 78 184 204 22 50 9 2 )
* Number Resized - 12 14 7
6 89 80 254 2381 24 351 4 3
* Number Resized - 13 12 1
7 90 78 291 312 18 59 € Ky
* Numb=2Y Resized - 10 20 4
8 86 75 309 347 19 57 5 2
* Number Resized - 1i 18 3
9 89 78 316 339 9 70 4 0
* Number Resized - 4 22 2
10 88 77 303 338 17 61 4 i
* Number Resized - 8 18 2
il 89 75 133 148 9 70 2 2
* Number Resized - 7 24 O
12 83 78 127 139 16 58 © 3
* Number Resized - 12 21 4
i3 88 77 120 134 16 58 7 2
* Number Resized - 9 is 3
14 a0 78 140 157 14 65 3 i
* Numper Resized - 7 20 1
15 89 78 131 146 17 €60 4 2
* Number Resized - i1 22 3§
16 89 78 120 136 11 65 4 3
* Number Resized -~ 7 21 3
546 90 79 433 475 1S 38 9 1
* Number Resized - 9 20 6
9+10 90 80 614 659 12 39 9 2
* Number Resized - 6 19 7
11+i3 92 53 | 256 273 i3 6C 10 0
* Number Resized - 2} ig8 5
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Siza Lines Size Dist $ not
Method 1667 6567 S-4 M-L, S ¥ L Tested
12+#1/2(6} 8° 78 25 279 3 63 2

i4+16 ge 73 261 281 12 3 i1 1
* Numper Resized - 3 i35 &
211 Med 38 75 - -—— 0 32 O 0
* Number kxesized - 8] 22 ¢
* Note: The Number Resized is the nrumaber of subjects in each of
the sizes that were assigned z different mask size using the TY
Sizing Methcd.
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TABLE 11 {CCNT)

IL.C XM40 Size Lin2 Analysis {continued)

Size Lines Size Dist 2 ndt
Methcd 1567 6667 S-M ¥-1, S M L Tested
12+1/2{6} 7o 6¢& 257 278 29 54 ¢ 2
* NuamTer Resized - 1¢ 1¢ 5
13+i6 76 60 268 289 28 55 5 3
* Numper Resized 11 19 2
All Meg 72 37 - -— 0 9] O -
* Number Resized - C 40 O

* Nete: The Num?t 2r Resized is the nunber of subjects in each of
the sizes that were assigned a Zifferent mask size using the T™
Sizing Method.
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TABLE 12 TGNT)

US-10 Size Lirne Analysics {Continued)

Size Lines Size Dist 2 not
sathed 1667 6667 S-M M-L S M L rested

12+1/2(86) 90 88 257 278 22 31 5 3
* Number Kesized - 17 i1 4

15+41¢€ 87 84 2€4 288 1S 62 5 1
* Number Resized - 9 12 2

) 3il Med 83 80 _— — G 84 O© o
* nuaber Resized - 0 25 0

* e: Tre Xumber Resized 1s the nuamber of subjects in each of
the sizes that were assicned a different mask size using the T™
S 3
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TM percentages were about the same as ali the other methods and

b AW

surprisingly if ail the peoplie are sized in mediums, the same PF

percentages are also obtained.

Recognizing that there is no apparent improvement in protective

AL S o

factor, the percentage of the populations which could be incor-

<f

Y OOETAR Y

rectly sized utilizing an anthropometric measurement method was
examined. Pie charts for the combination of measvrements 11 and
i3 for each cf the mask types are shown in Figures 20-22. This
combination of measurezments was the highest recommended by Dr. A.

T. Steegmann froa the results of the boxplot analysis. If these

-4 ~Mu&1 e R

measureasents are used, approximatel, 38 percent of the population

would be sized incorrectly. On the average, regardless of the

b P 30 WA

anthropometric method of sizing deteramination, 35-40 percent of
the populations will be sized incorrectly, although the protec-
tive factor will be equivalent tc the TM method and the actual

s:ce distribution will remain on the average undisturbed.
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6. CONCLUSION AND RECOMMENDATIONS

All of these analysis were consistent and indicated that mask
sizing from analysis of facial rneasurexents alone, or even cozmbi-
nations thereof is unlikely to provide a better fitting method-
ology than the presently used T method. Regardless of the ne-
thod of data aralysis or sizing technique, results show that the
size distribution (tariff) will remain essentialliy the sare,
the protective factor will be eguivalent to the current TM
nethod and that some portion of the population will be incorrect-
ly sized. This is partiaily attributabie to the difficulty and
imprecision involved in obtaining facial reasure-
ments. The study performed at ILC Dover in which several measur-
ers were evaluated for a nurber of subjects indicated that preci-
sion was Dpoor {in comparison to measurements of f£firm physical
cbiects) both within and between measurers and that it is
virtually impossible to accurately measure facial characteris-
tics. Tn addéition, developzent of measurerzent zids did not re-
sult in significantly i=proved precision. Unfortunately the
subtle differences in facial meastvrezments required to differenti-

ate mask sizes does not exceed the degree of human subjectivity.

The protective factor study performed at CRDEC indicated that the
level of protecticn provided by the mask is essentially indepen-
dent of the mask size. However, all resuits indicate
that utilizing facial measurements to size the =ask will actually

-~

Gegrace the overall cperationzl capability provided by the mnask.
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The current technical manual method of sizing determination with
training does provide the necessary level of differentiation,
sizing 90% of the population correctly. The technical mnanual
rethod@ combined with a field CNC fit checker ( <condensation
nucleus counter) currently under development, would eventually
provide the optimum method to sizing determination. The
measurenent of facial characteristics may be used in the future
with the developrment of laser scanning devices to record and

analyze these measurements, yielding overall an improved,

"non-subjective® method of sizing determination.
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1. EIC Dover/ Scott Aviation XM40/42 Technical Manual- TM3-4240
330,
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4. Xot Used.

5. Tukey, J. W., Exploratcry Data Azalysis. New York: Addison
and Wesely, 31973.
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APPENDIX A
Hodified Mi7 Sizing Calipers
{Drawings)

¥OT SHOWX DYZ 70 LARGE SIZE
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APPENDIX B
Landmark Sizing Device
(Drawing)
XOT SHOWYN DUE TO LARGE SIZE
3
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APPERDIX ¢
ILC In-House Test

Measyrement Procedures
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ANTHROPOMETRY PROTCCCL: FREERAND MEASUREMENTS

face Height (Menton-Sellion Lergth)

Seat subject, and tell them to close their jaws together.

Using the sliding anthropometric calipers {blunt ends), center i=z
Tixed arem in the deepest point of the nasal saddle, and rove if.s
other arm down until it just siides under the center of <ns chin
bore {mark thth points before measuyring). Tnis woris best when rea-
surer’s fingertiys are at the ends of the caliper zrms se stefhe can
feel Tor the proper landmaris. Use just encugh pressure to fimmiy
dimple the chin, byt not so much as to bhe painful. See Figure 1.
Read the caliper scale in miilimeters. If the tsp of the ooveabel
caliter arm is three marks past the “1i“, record that as *il13 ss".
Ehers the =measvrement falls half-way between the amiilimeter marks,
recoré the nigher of the two.

FE

¥idth (Probizygosstic Dlapeter)

Suzbject remains sealed, jaws together as before.

0
R

Yoy arz ¢ asure the width across the cheekbones at

ths approxi-

mate 3oint where the edGe of the prutective mask seai {"the bubbie?;}

crosses the chskbsne from top to bottom {prozygion). The point is

about 3/3" texind and 3/4° belsw the outer corner of the eye {ecto-

canthus). Hexs a mark here before measuring.
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1

L) Hold the sgreading caiirer so that three fingertips on each hand
surroud the rounded mecsurine tips of the instrument. This allows
“ you & feel for th2 proper 1~cation o3 the cheexbone, controi the

calipers, and 2vord aling arvone it the ave.

J} Mcasuyre the distance across th: cheekt~res, appiying noderate bwt
nei painfyl pressure. See Figura T. WNete that tie dotted lines on
“he draving show underiying bore {eye; rlieekboie). B= sure that the
caliper is center=d on the face and is a: the sime vertica® point on
the creekbsne. Ciagonal readings induyce orror. 4gain, recerd in

ailiizeters.

3. Pssterior Jaw Circumference (£icragion-Submarcibular)

R) Szhiect i

Cods
7]

seated, iaxy closed. This measurcrent tikes e —itcwm-

ferdagce of the lower Jjaw, e2i- io &3r, just in frent of the “Adess

8}  pefer ¢ Figure 3. Isdediately in froms 2f tio e2+ opening is 3

sa21l trmangylar ar half-rovnd glece af cartialage. Yo o3n »owz it
back anc forth stith your Tingeri, Tne puint you ave ¢ 23 ame frue

{t:2giza} is 3¢ He very ©3p froat of this structure, just in fronl
of the @sr Canas. ¥ake a =5rk rire befare T=asuricg.

T} Use the millimeier tap=. Put tha "C" pain of tas fape 3t the right
trzgion, holdiag it Jimmly in place withk yiur lefs hand. With your

riakt hand, Sring the tape wnder th: .ower jaw, just in f-oat &7 e
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jow/neck juncticn, and up the other side of the jaw. Bring the tape
up to left tragion and read the tape, again in =ililimeters. The
tape should press the skin firzly, but should not be extremely

tiaht.
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ARDMARX ASSISTED MEASUREMENT
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ANTHROPCMETRY PROTOCOL: LANDMARK INSTRUMENT MEASUREMENTS

Mark the foliowinj landmarks, in each case locating the point with the instru-
ment specified, cnd making dots with 2 lipliner, or other hypoaliergenic cos-
metic- Pink ¢r light red is the best color since it is clearly visible on any
shade of skin. Cautien: Subject closes eyes during actual measurement. Hold
instrysent in the hand 2pposite to the one you write with {for this and foilow-

in¢ stepsj.

A. Sellion: <Slidge th= scilion-finder gently upward aiong the front of the
nose until it comes 16 2 stop at the nasal root {that is, Sutts up
against the brow). Be sure the instrument ic centered over the bridge of
the nose, and work 3t gently up and down to be sure no skin is bunched up

yrnder it. The place 3 mark on the skin thrcugh the hole. See Figure 4.

B. Prozygier (right and left): Holding the prozygior finder vertically,

verv carefuily tring the red arrow forward untii it rests immediately

against the cuter cormer of the eye fold {ectocanthus}. Ther make a dot

on the skin cf the cheekbonc through the hole in the finder.

4

C. Menion: By visus! estimate, Tozzate the center i“ne of the chkin. Xith
the subject’s cnin slightly raised {enough to tichten any sagging skin
unger the chin - an inch above horizentai), slide the menton finder onto
the chin. Be sure the horizontal blade is flush with the skin benssth:
the chin and the chin is pushad all of the way into the finder. Pressure
sheuid be Tire and steady encugh to keep the chin seated. Marx the skin

through the hole centered pereath the chin.
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D. Tragion (right and left): See Figure 5. Immediateiy in front of the ear
opening {external auditcry canal) lies a triangular or rounded filap of
cartilage called the tragus. It points outward and bzckward to protect
and partly cover the easr opening. The landmark tragion lies just ir front
of the top of this flap. Mark it carefully, 3approaching with your marker

from the direction of the face.

4. Face Height (Mentcn-Sellion)

A; Subject is seated, teeth together as befere, an3 eyes closed.

8) Plzce the fixed top arm of the sliding calisers (biunt end) so that
bottom plane of the arm tip centers on the dot beiween the eyes
{sellion}. Hold this carefully in place with the fingertips cf sne
hand, and #ith the other move ithe moveabla 2n= dosm Latil it just
fits under the middle 3f the chin. Bring it to rest in the cenlzer
of the chin dot {Menton). Use just erough pressure to fimmly diazpie
the chin, but not enough to cause pain, and be sure your caliser is

still on Sellion correctiy.

5. Face Width (Pro-Bizygomatic Breadth)

Aj Again, instruct the scbject to close his/her eyes.

B) teld the spreading calipers by the msasuring tips using tiree fin-
gers of each hand. Brine the top of one arm fimly intc centzct with
the Prozygion mark on one side of the face. Hold it there with your

fingertips.
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L} Tnen bring the other meesing tip intc contact with the other prozy-
gicn point on the other side of the face. Apply firm but not pain-

ful oressure to the measuring t{ips and read ig the paarest miilim

_;
eter as before.
) 6. Posterior Jdaw Circumference {3itragicn Sibmandidular}
) A) Subject is seated as befcre, iteeth together 2:4 eyes clicsed. Chig
sheyld be slightily raised.
B} ¥ith fingers of cne hand ho*$ the melric tape 30 thzt “0° Talls at
the tragion point a2t ihe right =ar.
b
2

C) With the other hand bring the tape downward anc forward so that it

crosses the canter of the lower jaw 2t 2 point just in front of the

a-l.-'...l".l'

.

Jow/neck junction, and bring it up %he gther side of ths trgion.

D} Apply mederate pressure o the tape so that it cospresses the skin

somewhat, but not as hard that it is nard to noid in pizce. Then

A

read the value tc the nearast miliimeter where the tape crosses the

center ot the left tragion dot.
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TABLE 22

Mpasyrer # 2 FACE HEIGHT - Mentan Sellion
Iriined
frpehand Landeark Landsark Standarg
{Phase 1) (Phase (i} ({(Phase T1I: Range Noan Yariar:2 Deviation
L4 135 133 120 5 135.99 R.47 2.1%
2 117 123 125 4 1319.33 2.59 i.70 R
3 118 110 i04 10 199.3 16.89 3.z
4 112 13 128 it 115,487 .22 6.02
s 131 188 2 [ 111.90 8.00 2.45
& 12% i3 125 2 127,867 a.837 J.%4 -
7 . 13 123 126 3 126.467 iQ.8% 1.3
8 i21 135 122 4 122.33 3.5 1.39
9 112 114 111 I 112.33 1.56 1.2%
id 125 iz1 13 1¢ 125.67 18,57 4.3
11 ilé 118 112 2 11S.99 D.97 0.62
12 13% 133 133 I 13%.487 .58 1.25
13 i 131 i33 7 140,50 8.567 2.54
13 f2& 1325 122 4 128.47 2.89 1.70
- i29 127 21 3  125.7 11.5% z.48
35 113 118 111 7 11%.59 R.&: .32
17 124 i3 | 17 127.47 .22 3.96
i8 13 129 i3 9 132,87 t8.3% 3.35
15 139 132 :2S 7O139.00 §5.47 2.3
20 117 17t 1) Zh 4.8 2.%9
ra | 127 123 127 3 12¢.90 2.0 i.42
2 122 28 23 5  123.99 2.37 2-z4
) 128 121 173 3 123.&7 .22 Z.53
-$ 23 126 iZ8 7 127.0% 5.57 2.33
2 198 iiz 132 s 118,57 .35 1.85
25 12& 127 123 2 izs.an a.38¢ ¢,22
=7 2 132 EcH H 135.87 &2 .22
23 121 125 i s 122,82 2.37 23
ra 129 ils 117 s 118.53 1.53% .23
3G 123 122 il 3 12T.6e 2.0¢ .8
2.1

0
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Apisgrer & 3 FALE HEZib . - Mentoa Seiiion
Irgiz=3
fresaand Landsart Landsark Standard
(Phae2 1) {Phase 111 :Phase iii) Rangs Nearn Viriance Jeviztisn
H 129 124 128 3 :2e.33 1,22 2.43
2 117 115 113 3 ii3.C8 2.47 f.37
z 197 pE 11 Hwi 3 104,906 2.2 1.4:
1 1312 104 pEw 8 107.33 11.56 .40
5 iod 10} 1) H 39,33 2.22 0,47
-} 122 127 125 £ 125,33 2.5% .78
v 122 129 %z e 122,47 1.356 1.2
8 iil3 109 5% & 1312.%% 2,22 s-47
.9 198 167 i3 198,37 .89 1.75
i6 120 iza 1132 S  Z1.8n 8,47 2.1a4
34 04 108 13 5 197.47 12.35 .35
12 133 112 132 § 128.13 id.69 3.3%
13 139 135 137 3 132,90 2.87 1.63
3 118 1:i% i1:7 3 214,32 2.39% 1.7
15 19 117 119 2 115.3%3 0.2% J.%3%
. {6 {ag 113 152 & 131.57 £.3% z.52
- i7 124 121 129 8 2% &7 12.8? 1.3
- 3 18 126 127 32?7 1 125.87 9.22 0.47
. 3 19 122 131 1286 ST 125.33 13.32 I_ A8
., o 2 114 i3 NA NA a,3% 2,%0
y o H 122 120 121 2 12:.06 0.67 .82
. v 32 1313 113 1135 5 1317.90 §.¢a 2.8%
oy T 114 115 18 2 11033 0.89 0.94
RPN - 123 i27 123 I 124.33 1.3 1.89
! s 156 199 113 13 122 33 7.9 5.13
R : - i8 133 123 S 1Z28.32 .22 2.0%
. b 27 i25 ize 173 7 129 G0 5.37 Z.9%
28 113 3ic ila 3 113,87 1.%5 1.8
rad 1:S 119 1:4 ) 114,69 1.37 2.35
30 1:2 1 G 3 138,33 iveca .93
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TABLE E5

N Measurer & ¢ FOSTERIOR JAN - Bitragiocan Subaandidbuiar Arc
4 Trained
& 3 Freehand Landsark Landaark Standars
T {Phase I} (Pnase 11; (Phase III} Range Bean Variance Deviation
1 326 328 352 25 I34.87 150.22 12.26
. 2 278 289 287 3 281.47 14.85 3.8%
! 3 299 288 297 9  251.57 18.39 3.85
2 3 274 269 306 £  720.00 37657 12,25
A 5 271 z42 234 22 272.33 §1.5& 5.53
;- & 306 303 3902 T 391.&7 1.56 1.25
7 32 320 331 11 325.33 20.22 £.59
8 280 284 252 3 282.¢0 2.57 1.53
9 259 230 254 & 257.87 5.69 2.82
4 1 soe 314 322 14 314.47 32.85 5.73
P i1 265 279 251 9 255.32 13.56 3.48
: 12 313 325 335 32 324.33 80.39 8.99
= i3 300 294 355 i1 295.467 29.22 4.50
X 14 272 252 262 12 285,33 22.22 §.71
> 15 325 317 333 17 325.32 ar 2z 6.54
i 18 294 330 235 33 306.33 280.22 16.73
2 17 322 315 2 17 323.00 45,67 4.58
X 18 X:3 3:3 323 10 3:3.00 15.67 3,98
15 257 252 St 19  300.00 84,87 8.04
28 293 295 305 12 297.57 27.56 5.25
21 306 294 121 2 307.00 122.99 11.05
. 22 278 . 258 310 33 298,57 198.22 14,95
A 313 295 3:i8 T 307 &7 90.89 3.53
; od 329 312 g | 9  3i7.57 15.22 1.43
2 25 239 R H 238 it 231.57 21.3% 3.64
B 22 303 296 3t 7 395.90 33.57 &.98
= 27 315 338 =) 16 3:3.40 38,57 &.58
28 kind | 3i2 33 11 313.87 22.55 2,73
= rs 285 255 s 1§ 291,33 58.22 8.35
£ 3 220 203 239 § 232,09 i3 3¢ 3.78
::: 3,32
<3
3
LS
&
5
"}
e
S
R
2 101
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TABLE E6

Reasurer & 2 POSTERIDR JAW - Bitragion Subeandibular &rc
irained
freehand Landsark Landaark Standard
{Phase I} {Phase 11) {Phase 1ii} fange fMean Yariancs feviation

332 334 3 33.67 1.3% i.2
281 285 290 5 285.33 13.55 3.58
288 33 i) 42 307.67 297.55 17.23 )

e
A4

279 281 3908 38 286.33 254.8% i5.97

1

2

k. ]
] 5 283 255 2738 32 z78.87 175.89 13.467

= 6 282 365 302 23 296.33 104,22 16.21 ]

2 7 3iS 120 339 24 328,87 165.89 10.32
: S 258 233 308 S6 284.90 418,57 22,45
9 232 272 258 0 257.33 323.58 17.99
1@ 258 328 330 32 3518.87 214.22 13.54
11 285 282 276 5  235.67 10.89 3.30

r

316 315 ] 13 321.87 76.22 3.73
280 208 332 Py 295,87 154.89 12.G4
280 284 2%8 38  Z80.67 246.22 15.57
319 329 339 20 323.99 84.57 9.29

-

»e

’
b
3

14

2 15
= ié 780 295 308 20 251.87 72.22 2.33
i 17 305 339 321 z 321.67 152.89 13.59
e 18 272 331 : Iie &1 312,33 286.89 15.94
g 19 280 306 364 26 256.67 139.56 11.2t
X 20 313 230 %8 NA 196.09 13,29
£ 21 298 315 323 25 312.90 108.47 12.32
22 278 03 291 IS 280,27 104,22 10,31
o - 254 pa T I 27 301,57 156,22 i2.3a
X .. 2393 20 315 22 31192 €2.57 232
X 2 258 pel) a3 17 254,31z 37.5% 7.5%
;g 28 363 317 pind) 2% 312,33 77.%8 3.51
> g 292 It 32 I3 1333 313,39 14,34
23 329 ptt 334 20 331.33 5,22 3.33
2 292 z72 33 = 23133 335.35 15.32
39 233 3063 p11) 13 295.37 38.32 5.42
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TABLE E7

Neasurer ¢ 3 POSTERIOR JAK - Bitragion Subsaadibular frc

- Trained
Freehand Landaark Landesark Starndard
% {Phas2 I} (Phase iI) ({(Prhase 11!} Range K=2an Variance Teviatian
X t 346 49 350 12 333,33 22.22 .71
> s 285 290 280 10 235.¢9 i5.567 5.98
N - 3 2583 350 100 17 294,33 54.22 8.01
2 28E 295 315 27 299.33 130.59 11.44
5 279 275 275 5 73.32 5.58 2.38
- S 286 255 285 15  2556.67 35.82 £.23%
- 7 302 349 325 8 32z.3: 284,22 15.:23
8 280 300 236 20 290,00 55,47 B.16
g 269 250 269 0 280.0C 9.09 3.60
10 305 2325 32 20 318.57 72.22 8.30
% 1t 240 275 220 50 250.00 266,47 23.60
N 1z 31 330 310 29 313.33 72.22 3.50
Yy 12 275 395 255 30 291.57 155.%% 12.47
w 12 270 270 275 S 271.%87 5.58 2.35
N 5 320 335 373 15 325.90 42.30 £.33
i : 255 290 3i9 25 295.40 116.467 15.56
% 17 316 325 12 1S 320.00 S9.00 7.67
5 18 313 330 320 15 321.47 38.69 5.23
7 1s Z585 05 300 20 295.87 72.22 8.3
8 z0 336 300 XA NA 9.00 a.20
7 21 31 31 330 20 316.57 88.89 3,43
2z 275 320 295 S 296.867 338.89 -3 31
a} 397 o)) 336 2T 31%.90 88.57 Y
&) . 93 38 314 17 308.33 58.22 8.0i
X o3 290 253 93 I 29:1.00 2.69 1.41
3 2z 3a5 338 313 26 3:5.90 58.67 8.15
X z7 316 335 pad o 18 IIZAT L 33.38 5.7
ks 22 3z¢ 3% I3 15 I2a.57 35.3% 5.2
23 285 I3 9% 2a 296.37 7.2 8.5%
32 293 350 328 2 295.33 2.59 3,93
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TABLE E8

Beasyrer 3 &4 PUSTERIDR JAM - Bitragion Subsandibuiar are

Trained

Fresnand Landeark Landsark Stangard
iPhase 1}  {(Phase II) (Phase IIiD) Rangz Nean Variance Deviaticn

1 339 33 bl ) 189 326.47 22.22 3.71

2 205 280 289 157 275.09 55.a9 7.%7 R
3 282 319 23S G 251.87 172.22 13.12
4 Z89 115 34 56  293.33 355.858 23.57
S 259 z50 2539 30 271.87 172.22 $13.12
5 260 3¢0 250 40 233.32 238.8% 17.56 -

7 290 pads) 3iS &0 311,47 272.2 15.38
3 2485 <8O 275 15 273.335 33.8% 6.24
9 23 265 z5e &0 251.57 $95.38 28.51
19 310 o 3535 i3 311.87 35.39 .22
11 240 280 =50 20 2%53.33 £38.39 9.43
12 130 3io 235 i5¢ 235.40 8630.49) 55
1z 272 300 235 30 288.37 155.586 $2.45
14 269 28% 255 25 285.%0 156.57 i0.39
1S 50 I 320 I 308.33 172.22 13 12
M 233 390 295 10 285.00 18.67 3.G68
i® 359 336 ¥4 3 333.33 155.5% 1Z.47

330 32 357 37 327.33 588.22 23.33
270 33 293 39 389.33 187.58 3.7
254 J10 290 2 276.47 89.235 2.43
00 315 310 1S 303.32 38.8% 5.2%

e
0w

I

22 289 29s 2535 33 $83.35 272.22 i2.52
- Ita 3t E3 i 388.33 32.89 £.23
316 328 02 25 T18.0G 53,57 8. 1d

23 285 g [ 3% S 2Bz.57 14 2.78
25 3:0 310 295 13 Ga5.00 S6.33 7.07
2 2 3 W i3 .87 33.8¢ £.28
2E sid i3 ) 8 3T5.87 155.25 12.873
2 3] A 37 37 288.9% 22Ek. 87 t8.59
) 253 343 2¥3 H 2¥5.87 IZ.39 8.23
i3.78
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TASLE £ES
- Neasyrer § 1 FACE #I1DTH - Bizygomatic Uiaseter!
i Trzinsd

Freehang Landsark Landrark Standard
{Phase I} {Prase 11} (Phase 111} Rance fean Yariance Caviatisa
1 137 137 13D 7 134,47 1C.3¥ .30
2 120 126 120 & 122.5¢ : 2.23
- 3 134 125 H ? 127.47 13.5% 3.58
4 131 121 128 18 126.0¢ 16.47 £.93
3 120 i19 iig 2  :i1%.00 9.87 $.82
- 8 136 128 127 1& 129.467 206.22 1,59
- 7 140 13% 3 ?  135.069 14,90 3.7%
8 120 118 113 7 i17.02 8.467 2%
? it 114 106 8 :10.33 10.8% 3.35
i¢ 115 iz 125 16 122.33 z0.2 2,59
¥ o 3 i21 izt S 122.09 2.99 1.41
12 128 126 124 2  125.60 0.67 3.82
13 1135 118 122 7 1:8.33 e.22 2.97
14 123 121 i22 2 122.40 0.57 0.82
1S 132 139 137 3 138.33 10.39 3.38
16 127 122 1i8 9 122.33 i3.5% 3.53
7 3122 3% 124 s 123.33 1:.5¢ .55
iR 121 124 . 122 T 122.33 1.956 1.25
19 131 134 124 14 129.87 17.56 4.12
24 118 124 112 s 120.33 4.89 2.42
21 137 i2? 136 8 132.99 12.47 I.56
22 139 127 12% §  126.00 $14.00 3.74
ils 33 128 7  132.0% 3.87 2.9
-4 13 123 123 B 126.33 11.96 3.3
rs 4 i29 iy 3 122.00 4.67 2.8
25 22 127 123 S 1ZL.900 4.47 2.1%
2 132 - 123 122 T  123.47 3.58 3.29
2 141 §29 131 12 135.87 27.5% 5.28
35 Hra iZs 127 4 124,33 3,22 2.3%
33 133 120 3 1 s 122.5¢ &4.487 2,34
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TABLE E10

Neasurer & 2 FACE ¥IDTH - Bizygomatic Diaseter?

- Trairead
Freehand Lacdmark Landearx Standard
(Phase 1} (Fhas? 11?7 (Phase I1I} Range Mean Yariance eviatian
 § 134 137 134 3 123,99 2.99 1.21
2 119 i29 121 10 123.90 18.87 «32
3 132 133 112 21 125.47 93.5%8 .57
L) 120 129 i19 11 125.00 23.87 4.97
5 121 126 119 7 22.00 8.47 2.912
é 134 132 i28 & 131.33 .22 2.49
7 145 129 132 13 138.33 28.22 5.3 )
f 126 i3 122 i2  1272.35 24.8%9 3.92
Q 122 1390 169 21 i20.23 74.89 B.4&S
0 138 138 128 12 133.33 27.52 3.385
11 123 i24 22 2 23.00 0,57 9.82
12 143 140 123 18 136.90 42.90 7.87
13 125 181 22 1?9  129.33 69.56 8.32
14 13+ 132 123 1t 1292.33 21.%58 3.54
15 142 138 125 13 13%.33 45.22 .39
s 123 129 125 3 126.60 4,467 Z.1%
17 b il9 127 12 1348.09 26.06 .18
¢ 12s 132 122 i0 126.67 15.89 4.11
i9 134 12 1] - X 133.99 $112.467 10.51
2 135 128 NA NA 25.49 S.00
21 137- ixe9 135 £ 137.02 2.57 1.53
2 131 134 157 17 127.33 54.59 7.41
138 139 121 2 135.33 i9.89 336
-t i3 31 126 S  12%.4% 4.67 z.18
2 Hrs 125 23 s 23.67 4.22 2.3%
2z 2 131 122 17 131.32 <€0.8% 7.13
27 i 128 123 5 127.33 14.2% 3.36
28 132 133 13 16 136.68 12,87 3.98
2 128 12 id 3 128 &7 T.58 i.3%
32 124 124 i24 3 123.33 6.22 2.39
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TABLE E11
Neasurer & 3 FACE WiDTH - Bizygosatic Uiaseter)
Trained
Freshand Landsark Landsark Standard
{Phase [} (Phase [I) (Phase III Range Nean Yariance Deviation
1 135 131 128 ?  130.6867 13.56 I.68
2 125 118 114 12 119.33 24.89 4.59
. 3 136 4 11$ 21 122.6G0 93.00 2.59
4 13% 120 113 18 121.33 54.89 7.41
3 126 114 117 4 117.67 2.89 1.70
- ) 140 120 120 20 126.67 88.89 3.43
- 7 145 128 128 17 133.467 64.22 8.01
8 128 117 120 11 121.67 21.55% £.64
9 125 115 105 20 115.00 56.57 8.16
10 135 125 127 H 125.00 18.67 4,32
11 127 115 110 17 117.33 50.89 7.12
12 141 127 125 16 131.00 50.67 7.12
13 126 120 119 7 121.687 9.5 3.909
14 132 117 125 15 124,47 37.56 8.13
13 147 128 131 19 135.33 69.56 8.38
16 131 120 120 11 123.67 26.8% s.19
17 135 125 112 28 123.47 96.89 ?.83
18 139 126 113 17  121.00 48.87 6.9
19 13 129 i18 21 128.87 73.56 SR
20 113 1135 NA NA 4.00 2.09
21 139 133 120 19 130.87 62.89 7.33
2 132 12% 118 18 125.33 32.99 - 5.73
e 13 12% 121 i6 128.00 88,47 5.68
. 12 122 125 3 124.87 4,22 2.08%
2 133 115 163 2 118.87 110.39 id.3
26 177 123 - 119 2 123.3% 1231.55 11.03
2 131 123 12 : 125.33 g 9.7 3.33
28 139 123 113 25 124,84 108.57 10,32
3 i2 135 1235 Z  125.67 4.29 .94
] 131 1i5 112 19 119.33 23.36 8.3

- ——

- 1G7

—_ v - - - wsl-e o P A L. 1L X2 X .« - - - -r g - W W TP Ty ey

[ S pma e e ol e . Epar e e N —mt gn v e g e g e o o - =



o,

i

J!f!l‘“l“’l” s

oty

: .l"‘ f«'-‘l'-‘—"‘"ivr&»‘j

o T bl R

CW N N QLT BTN, ey

Beasurer & &

O W~ RN e

bt 22 L2 T D

oM

4.2°08 42N & iy TR S Sk Tud Syl 2ol

TABLE E12

FACE WIDTH - Bi:zygomatic Dizmeter)

Trained
Freehand Landsark Landemark
(Phase 1) {Phase II) {Phase II1) Range
I 134 135 19
132 127 125 7
139 137 135 £
137 1332 127 10
124 129 127 7
14s 138 129 16
145 149 131 18
136 132 115 21
128 132 155 <7
140 141 127 i4
113 129 124 16
134 143 127 17
13% 136 124 12
129 133 123 10
147 145 142 S
134 125 125 9
13§ 140 129 1t
130 135 124 -3
143 140 139 13
138 135 129 7
145 141 127 |
132 135 i i2
131 135 134 4
1z 132 133 12
 E2) 3 24 15
130 139 23 15
135 37 125 12
H 1) 132 133 b 4
137 iZh 132 3
135 123 112 22

108

Standard
Hean Variance Deviation
137.67 20,22 4,59
128.90 B.67 Z.94
137.99 2.87 {.67
131.67 16.89 1,11
136.900 8.87 Z.52
137.33 42.99 6.59
141.467 59.56 7.72
127.467 52.89 .19
121.00 134.00 1:i.398
136.090 39,67 8.3
122.67 48.22 6.94
138.60 40,67 7.79
132.60 32.90 S5.6%
128.33 15.89 4.11
144,47 4,22 2.35
128.33 16.22 1.53
134.467 20,22 4.99
128.00 8.90 2.23
137.47 3¢.89 S.58
133.33 7.36 J.69
141.00 i0.467 .2
129.487 24.89 4.39
133.33 2.3%9 .70
136,00 26.90 S.1¢
132,30 43,87 At
135.09 50.95 7.97
132.33 27.56 5.2
138.33 14.89 z.2¢
135.90 3.87 .12
128.07 148.22 19,40
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Arthropometric Measurement Protocol

109

]
Ve
1
»
[ ]
-



. . . 3 S
3 BP0 8 NS FaiNe ¥ (.8 ' a0 ‘lvﬁ" - A v St 23 iy ! N

AITHROPOME, 21C MEASUREMENT PROTOLGL
For all & .hroposetrics. oosition the subject so that the face is eacsy to work

on. Depending on t'.e weights ol techniCian and subjeci oth usualiy stand.

NASKING FATIAL LANDMARKS: Uader all tivowmstances, bz very careful cf the
subject’s safety wnen markine ard when zeasuring. In a*! cases use a hypo-

allergenic cosmetic marker. 2egin all procegures with 2 brief explanatior to

thz subject of what you intend ta do.

A. Ectocantnion [ECT]. With the subject's eyes cias2d, sark the osuter corner
of e2ch eye. This is at a print when the eyefold apprcaches the leading cster
edge of the eye socket, and is callel sctocanthion. {See Fig. 1 for this and

sybsequent points).

B/C. Prozygion [PROZ] and Mid-Temporal Fossa [TEMEF]. View the face from the
side and hoid the prozygion finder so that the arrow at tre forward edge just
touches the ectocanthion. Be sure the tooi is held vertically wher the sub-
ject holds his/her head "at attention.” {See Fig. 2). Mark test twoc ©oisnis

on the right side, and repeat on the left side.

D. Mid-forehead [FH]. By vicual estimation, make a mark halfway up the fore-
head at the center. This point [FH] falls halfway between the top of the eye-

brows and the hairline. This is usually about a thusb-breadth above the eye-

brow.
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E. Supra-Orbitale, right and left [SOR;SCL]. Having locsted the mid-forehead
peint [FH], make a peint 2 c@ to its left at the same jeve, [SOL], and a point

2 cm to its right at the same level [SCR].

F. Sellion [SEL}. S1%de the <zllion finder gently upward along the front of

tliz nose until it comes to a stop at thi nasai roet (that °s, butts up agaiast
th2 orow). Be sure the instruient 1s centered ovar the bridge of the nose,
and work it gently wp and doxn ¢S Le sure no skin is bunched up under it.

(See Fig. 2). Ther tip the instrument back so the upper part rests against

the forehcad. Mavk sellion with marker helid horizontally.

G/H. Menton {MEX} and Pogoniua [POGB]. By visual estismete, locate the center-
1ine of tie chin. Have the subject raise his/her chin 1 inch above ils normai
positior. Slide the menton-finder onto the chin {Fig. 2j. Be sure the hori-
zental blade ic fiush with the skin cf the floor of the jaw, and that the
finder is oressed with moderate pressure onto the chin, Mark beth points

tkrough the holes.

i. Tragion [TRAS]. The ear canal is partly covered from the front by a small
flap of cartilage. 6o %o the top of this and mark a point just where the base

of iiie cartilags joins the underlying tissue {See Fig. 3}. Xark right and

(A

-

left.

kB iaberBadgle

1. Height
A. Subject removes shoes.

B. Subject stands with heels together and touching the wall. Cutcuts

S a1 41

show subject where to place feet.
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C. Buttocks and shovlder bLiades also touch the wali, but head normally
does not tcuch.

D. Instruct subject to stind tall and at attention, head horizontaliy,
dut not to stretch excessively.

E. Bring right angle board down uyntil it rests Tirmly on the head and

read height in cm. {resembering to add 10 cm.}.

Weigh

()

A. Meight is also taken withcut shoes, and all subjects should be wear-
ing the same type and amount of clothing if ossible. {Note what
clothing is wern if it is not all the same.)

B. Weigh a sample of clothing items for later correction to nude weight.

C. Calibrate any scale or balance vsed against known weight across the
range of weights nonmaliy encountered {100 to 290 1ibs.).

B. Record weight in the standard fashion to the closest 1/4 1b. or 1/19

kilogram.

Adjustable ¥etric Template {ircumference
A. Set the template at 150 ca.
B. Subject raises chin 1 inch above normal position, teeth together.
C. Using the center arrow to be sure the template is centered on the
face, press the chin area of the template onto the chin. It should
be held up and back against the chin with just enough pressure so -
that there are no gaps between template and skin. Now have the sub-
ject or an assistant told the tempiate in place while you adjust it
to the pioper size. The top should run across the center of the

forehead. i12
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A good fit is one in which the forward edce of the template is be-

hind the outer corners of the eyes (points ECT), and above the eye-
brows {though it may pass over a few hairs at the outer corrers of

each brow).

The tempiate is at the correct size when its forward or iower edge

is resting approximately on the right supraordbitai dot [SOR].

Where "0 (eye/eyebrow) and “E" (dot} disagree, adjust template ac-
cording to "D".

Once template is adjusted, be sure it is flysh with facial skin all

around and take the reading.

4. Submandibular Skinfold

A.
B.

A skin fold is to be raised beneath the chin or a fore to bac: axis.
At a point just behind menton (M), raise a fold of skin betwc=n your
thumb and fingertip. It should include oniy skin and the fat under
it.

Bring the jaws of the caliper together on the fold a 1itlic way from
your fingers and allow them to compress the tissue freely. AFTER
THE MEASUREMENT, DO NOT LET THE CALIPER JAWS SNAP TOGETHER.

Take the best of 3 tries, reading to the (.5 am=. Where me2surements

are questionable, read to the next highest 0.5 mm.

5. Bitemporal Fossa [TEMPFl-Minimum Frontal Arc. [Temporal-rorekead Arcl

A.

Hold the "0" point of the tape at the subjects right temporai fessa
mark [TEMPF]. See Fig. 4 for measurements 5. to 10.
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B. Bring the tape obliguely up and forward across the forehead, being
sure to keep it above the brow ridges. The top of the tape shovld
pass through the mid-forehead point [FH].

C. The tape is then brought down to the subjects left TEMPF mark and
read there. Use just enough pressure to get the tape to touch the

skin all along its iergth.

6. Biprozgyomatic-Menton Arc. [Cheekbone-Chin Arc]

A. Tell subject tc close hisjher teeth together.

B. Hold the "0™ point of the tape at subject's right prozygion point
[PROZ} with your ieft index finger. See Fig.4.

C. Bring the tape cown arcurd the chin so that the top of the tape
passes just across zenton [MEN]. Hold it in place with your left
thueb.

D. The tape is then dbrovght up the other side of the face wntil it
reaches the subject's left PROZ point.

E. Put on jsct enough pressure so the tape is flat on the skin {no
gaps}, but do not compress or dimple the skin. Check the tape to be

sure it touches all three points, and record.

7. Bitragion-Minimum Frontal Arc {Freehand). [Ear-Forehead Arc]
A. Remind subject that the teeth are to be together.
B. Hold the "0 point of the tape at the subject's right tragion -
[TRAG].
C. Bring the tape obliquely up across the forehead so that the top of

the tape passes just below the FH point.
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D. Thnen bring it down across the le“t temple to the left TRAG ard again
adjust it to aii points, keeping the tape just fiat to the skin with-

out compression.

8. Bitragion-Pogonicn Arc (Freehand). {Ear-Chin Arc]
- A. Remind subject that the teeth are to Le together.

B. iold the "0" zoint of the tape at the subject's right tragien
[TRAS].

C. Bring the tape down around the chin so that the top of the tape
passes just below pogonion point [POGD].

D. The taps is then brought up the other side of the face until it
reaches the subject’s left tragicn point [TRAG].

E. Put just enough pressure on the skin withcut compressing it. Check

the tape to be sure it passes &ii three points correctly.

9. Bitragion-Minieym Frontal Arc (Tape Holder). [Ear-Forehead Arc, Holder]
A. Place the tape holder in the ears, keeping the two arms of the in-
strupent to the rear of the head.
B. Repeat measurement *7.% above, but t2ke your measurerent where the
tape crosses the outer edge of the steel washer. The top of the

tape is even with the top arm of the holder.

10. Bitragion-Pogonion Arc (Tape Holder;. [Ear-Chin Arc, Holder]
A. ¥With the tape “nlder stiil in place, repeat measurement "8." above.
B. Remove the tape holder and clean the ear plugs with an ethanol
sponge.
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1. Bizygomatic Diameter {{alipvers). {Face Width]

A. Hold the spreading calipers near the measuring “olives™ with your
fingertips. Feel Yor the bone with your fingers.

8. Measure the maximum horizontal breadth of the face across the zygo-
matic arches. See Fig. 5 for measurements 11 to i5.

€. This is usually about where the sideburn crosses the arch, absut cne
inch in front of the ear.

D. Use firm but not painful pressure. The cz2liper is stopped by borne

on both sides.

12. Biprozygomatic Diameter {Calipers). {[Cheekbone ¥idth]
A. This measurement is similar to *1i%, but is a little more ferward.
B. Ir the same way ac before, measure the maximum diameter 2cross the
cheekbene, placing your caliper “oiives®™ over both PROZ points {Fig.
1).

13. Mernton-Sellion Diameter (Calipers). [Face Height]

A. Tell the subject to place his/her teeth together.

B. With the finger tips of one hand on the fixed caliper tip, place the
top of the SEL landmark (high on the bridge of the nose), and hold
it in place.

C. With the other finger tips hold the meveable branch of the calipers
by the tip and bring it down until it touches point MEN at the
bottom of the mid-chin ares.

. Take the measurement with mcderate but not painful pressure so the

caliper is stopped by the chin bone {revised).
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Bizysswetic Diameter (Gavge). [Face Width, Gauge]
A. HRepeat measurement "11" exactly in all details.
B. However, the gauge will have to be held against a metric scale to

determine the actual measurement.

Biprozygomatic Diameter (Gauge). [Cheekbone Width, Gaugel

A. Repezt measyrement "12" as above.

Menton-Seliion Diameter {Gauge). {[Face Height, Gavgz]
A. Repeat measureaent "13" as above.
B. In the case, be especially careful to take the dimension off the

gauge at the same peint.
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CRDEC Raw Test Data
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US-1C Protection Factor Data and Summary
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SUBJECT

Mask ID

SUBJECT

Mtask ID

SUBJECT

Mask ID

SUBJECT

Mask ID

SUBJECT

Mask D

SUBJECT

Mask ID

SUBJECT

Mask D

us-10

- it e v s v s g

—— ————

US-13
LARGE
™ L-1-5!

uUs-16 uS-10
SMALL MEDIUM
™ S-2-S1 1-2-S1 QAF
20800 2180
Us-10 us-18
sHMAL L MEDIUM
S-1-CR TM M-1-BE
19500 18700
uS-18 S-10
SMALL MEDIUM
™M S-2 M-2-BE
11100 20009
uUs-10 Us-10
SMALL MEDIUN
__________ Tt M-1-CR
0 396
us-ie us-190
SraL L MEDIUM
™ S-1-Si M-1-S1 QAF
32490 148
UsS-10 Us-10
SHALL MEDIUNM
.......... 1-2-S1 QAF
i} 2949
uS-19 us-ie
SMALL TEDIUN
M S-i-BE M-$-Ay
2770 20088
Uus-10 UsS-10
SMALL MEDIUM
.......... M-3-8E
9 19800
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SUBJECT

Mask ID

SUBJECT

Mask ID

SUBJECT

Mask ID

SUBJECT

Hlask iD

SUBJECT

Mask ID

SUBJECT

Mzsk ID

SUBJECT

Mask ID

SUBJECT

Mask ID

o d B
£ 9
:

&£ 190
E

# 11
E

£ 12
E

$ iz
E

$ 1la
E

$ i°
: 3

$ 16
E

Mo ¥ o Vel 1Y o o

. =,
Py = -y Loy PRe By By BN

Us-10
MEDiIUM
™ M-2-BE

Vi

- avta¥ePa"a"a

Us-10
SHALL
™ S-2-S7

Us-190

M-3-BE

Uys-19
MERIUN
Tit M-4-AU

- —— - —— —  —————————————— ——— ——— ———— —————— —— - ————

us-10
LARGE
™ L-1-BE

Uus-10

T M-1-8BF

us-13
MEDIUM
1-1-S1 Qa&F

us-10
MEDIUN
™ M-1-CR

—— - — o ————————— ————— " ——— ———— — ———
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JUBJECT

Mask ID

SUBJECT

Mask ID

SUBJECT

Mask ID

SUBSELCT

Mask ID

SUBJECT

Jask ID

SUBJECT

Mask ID

1z

ige

19

24

" Py "wis iy i wh. ol o e .

P, SPE, el Suli NSl Al Bl Sl el Sl Al il A NASE M I e

us-10 Us-16 US-10
SHMALL MEDIUM LARGE
S-1-CR M-2-SI QAF  —mmmmmmm— e
2510 358 0
US-10 USs-10 Us-10
SMALL MEDIUM LARGE
---------- ™M M-1-SI L-2
o 20000 20000
Us-16 Us-18 US-10
SMaLL MEDIUM LARGE
---------- TH M-2-8BE L-1-BE
) 20006 687
US-16 Us-10 US-160
SMALL MEDIUM LARGE
---------- M-1-BE M t-1-BE
) 20000 200080
us-10 us-10 Us-10
SHALL MEDIUM LARGE
---------- M-2-SI1 QRF ™ -2
g 200¢ 20500
us-18 Us-19 us-10
SitALL MED UM LARGE
S-1-Si M-3-BE GAF = mmmmmm—mee
26000 250 o
us-1¢ US-10 Us-19
SHaL: MEDIUM LARGE
c-2 ™ M-1-BE =~ -
29900 206089 0
US-10 Us-18 UsS-i@
SMALL MED fUM LARGE
T8 S-1-Cs 11-3-8E QAF  —mmmmmmmee
20809 11¢0 2
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SUBJECT & 25 US-18 Us-10 US-10
smaLL MEDIUM LARGE

Mask 1D # S-1-BE TM M-1-CR = cmceceem e
10100 9019 )

SUBJECT ¢ 26 US-10 US-18 -~ Us-10
SMALL MEDIUM L OREE

Mask D & S-2 M-2-51 QAF  mmmmme— e
20000 303 0 )

SUS3IECT ¢ 27 US-10 Us-18 Us-160
SMALL MEDIUM LARGE -

Mask ID & = —~m—————emm M-3-BF QAF -1
) 102 20080

SUBJECT & 28 US-10 Us-10 Us-18
SHALL MEDIUM LARGE

Mask ID % S-1-CP M-2-BE QAF  ——mmmem— e
20000 159 )

SUBSECT & 29 c-10 ys-10 Us-10
SiALL MEDIUM LARGE

Mask ID # ™ S-1-CR M-1-CF QAF  —mmmme———e
20000 332 0

SUBJECT ¢ 30 US-10 US-18 us-19
SMAaty MEDIUM LARGE

Mask ID & 5-1-51 M-1-S1 BAF  —mmmmm—— -
22006 5959 8

SUBJECT # 31 US-10 Us-10 UsS-10
SMAaLL MEDIUM LARGE

Mask 1D & &-2 H-2-S1 QAF 00 cmeeeemmee
26000 450 )

SUBJECT & 32 US-10 LS-18 US-190
SMALL MEDIUM LARGE

Mask 1D # M S-1-BE M-1-S1 = ccmmmemmm-
20390 20000 0

1
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SUBJECT #

Hask ID &

SUBJECT &

Mask 1IG #

SUBJECT &%

Mask ID #

SUBJECT #

Mask ID #

SUBJECT &

Mask ID %

SUBJECT #

Mask ID %

SUBJECT #

Mask 1D #

33

34

3%

36

37

>8

39

40

P oyt gy Bhe PO AL it Tl et At et A By Ay Gt S PR A - 3 [PRPF I 3
us-10 us-10 us-19
SMALL MEDIUM LARGE
™ S-1-S1 H-1-st 0 e
20000 18400 0
us-16 US-10 ©S-19
SHALL MEDIUM LARGE
™ S-2-51 M-3-BE QRF = e
290030 100 0
Us-1i0 us-10 Us-1ig
SHMALL MEDIUM LARGE
™ S-4 M-2-BE = eeeeemeeaa
16700 28000 0
us-10 us-10 us-10
SMAaLL MEDIUM LARGE
™ S-1 M-g-Al = e
20000 264 o
us-10 usS-1¢ ts5-10
SHaLL MEDIUM LARGE
Tt S-2 M-2-BE =00 e
20000 17700 1]
us-10 us-10 us-19
SMALL MEDIUM L ARGE
™ S-1-BE M-8 00 eeeeemene-
20808 20960 D
us-1¢ Uus-io Us-189
SMALL MEDIUM LARGE
.......... 1M-2-BE QAF ™ L-1-8B&
0 156 15680
UsS-10 us-190 usS-10
SMALL MEDIUM LARGE
S-1-CR ™ M-3-AU = mcmmcme———
13880 899 0

129




1

SUBJECT

Mask ID

SUBJECT

Mask 1D

SUBJECT

Mask ID

SUBJECT

Mask ID

SUBJECT

Mask ID

SURJECT

Mask ID

SUBJECT

Mask ID

SUBJECT

Hlask ID

- -
ARV SRV PP N L SRR AT Y R

41

42

43

44

46

47

48

P R R NN N R N RN, o -

, .

———— — ———— ————— - ————— 1~ ——— ——————— —— ———— o ——

—— . — — ——  ——— ———— ——— ——————— ——————— —— — ———————

203086

us-19
LARGE
L-2

——— o ——— ————

us-190

—— e ——— —— -

Us-10 Us-19
SMALL MEDIUM
™ S-1-8Bt M-3-BE
1179 615
¥5-19 us-1¢0
SMAaLL MEDIUM
S-1-8E M-3-BE
20000 1189
uc-10 us-1g¢
SHMALL MEDIUM
—————————— M-2-Sg
0 959
us-10 Uus-1¢
SHalL MEDIUM
---------- M-1-SE
1] 4410
Uus-1i¢ Us-139
SMallL MEDIUNM
S-1-51 M-2-BE
2390 5698
Uus-1o0 us-io
SMALL MEDIUM
S-1-CR M-4-aYy
20000 3330
$5S-10 Us-190
SHMALL MEDIUM
T S-2 M-1-8&
20008 290080
uUc-10 Us-19
SMALL MEDIUM
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Mask ID
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Mask ID
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SUBJELT
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Mask 1D
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637 8400 0
CLOTT-XMsd SCOTT-XMad SCOTT-xns)
SRl MEDIUM LARGE
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0 4579 20006
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SCOTT-XM40 SIZE DETERMINATION

Subject 4 Pt Photo Best Fit Comments
+ 1 S S-M S M PF LOV
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S PF LOVW
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L PF LOVW
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- —— ——— ——— —— —— -
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+ 35 M M M BOTH PF LOW
+ 36 (1000 S s s M PF LOW
+« 37 166) M M M S PF LOW
+ 38 s-M S5-M M
v + 39 (68) L L L M PF LOW
<‘§ + 40 L H-L L M PF SLIGHTLY LOW
e
, 41 (68) = ——mmmmmmmm e OAF ~ e
;’,*5 + 42 (59 M M M L PF LOW
?_ + 43 M M M S PF LOW
i,; + 44 (67) M-L M-L M
{: + 45 S-M M M
3
4 46 (69)  —ccmmmmeeemeem—mmeee QAF ~cmmmmmm e
:.; + 47 S-M S-M M
~ + a8 s-M s s
Y
.'é + 49 s s-M s M PF SLIGHTLY LOW
!: + SO M-L M-1 182 m-1
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: Subject @ Pt Photo Best Fit Conments
: + si1 L M-L L M PF LOV
'i 52 NO TEST
4
- 53 20 @ emmmmmmmmmmmemm e OQAF —— e e
S 0 e QAF —— e e -
) + S5 M M-L M L PF LOW
+ S6 S-M M M
T 'Y O e
+ S8 L M-L L M PF LOW
$9 (42) M M M L PF LOW
+ 60 M M . S PF LOW
&1 (27) L M-L L M PF LOVW
62 (33> S-H sS-M . |
Z 63 (30 S-M S-M M
E 64 (41) e ___ QAF ~---ecmemmcmmmm e —m———————
Y 65 (29) S-M S-M S-M
66 (37) S-M S-M S-M
67 (44) M-L M-L M-L
68 (39 M-L M-L L
. 69 (36) M M-L . | L PF SLIGHTLY LOW
) 70 (2%5) S-M S-H s
2 " QAF ~— e
f 72 (28) e e QAF ~——mm e mmmmmmmemmmmmmm e
f + 73 S-M S-M s
} + 74 s s-M s M PF LOW
+ 75 [ S-M s M PF LOW
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Subject & Pt Phote Best Fit Comments
+ 77 L M-L L M PF LOVW
+ 78 M M M L PF LOW
+ 79 M-L M-L M i
+ 80 M-L M-L b, |
+ 81 M-L M-L M-L )
+ 82 M-L M-L M-L
+ 83 S-M S-M s5-M

84 (S6) S-M S-M S
+ 85 S-M S-M M
+ 86 M-L M-L M-L
+ 87 (162) S-M S-M S
+ 88 L M-L L M PF LOW
+ 89 M-L M-L M-L
+ 90 S-M S-M M
+ 71 M M-L M L PF LOVW
+ 92 L M-L L M PF LOW
+ 93 M M-L M PF LOW ON BOTH
+ 94 S-M S-M S
+ 95 S-M S-M M
+ 96 (54> S S S M PF LOW .
+« 97 S-M HARD TO EVALUATE PF VERY LOW ON BOTH
+ 98 S-M S-M s
+ 99 L M-1 L M PF LOW

i00 (36> 5 S S M PF LOW
+ 101 M S-M M S TF SLIGHTLY LGW
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+ 109 Z M-~L L M PF LOV
+ f10 S S-M s M PF LCV
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Low

I.CW

- i T



R «

i 'n “ * . - . -
A R R e W e W R i Ptk SIS, 2 4 L ST P, AR A A A AT A A A AV AR v e

K

Sudject 8 Pt Photo Best Fit Comments
102 <87) S 5 s M PF LOW
+ 103 L M-L L M PF SLIGHTLY LOW
+ 104 L M-L L M PF SLIGHTLY LOW -
+ 105 s-¢ s-M M
+ 106 s S-M s M PF LOW )
+ 107 S-M s s
+ 108 s-M 3 s
+ 197 b M-L M L PF LOW
+ 11d s-M S-M s M Pf SLIGHTLY LOW
. 111 n-1 M-1 M-L
v 112 s » s
+ 113 » M-i M i PF SLISHMTLY LOVW
+ 114 - M-L 7 BOTH PF ARE LOW

136°
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Anthropometiic Data by Subject
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A . Name: LAMANNA ALFRADO Subject No.: 1
S/Nt ——mm—mmm——— Sex: M Race: WHITE Age: 20

o o e e o e o e e e e B o S S B 0 S e S e e e e e e e +
i ! Assigned Mask Size Category ¢ FF Values !
' e e e e e e e e e e e e e e e e e e e e '
; MASH ; Expert Fit ?'Alternate Size ; Expert Fit T Alternate Size ;
e s+ w0 R :
e | e e e b e e e o e e e e e b e e | e e e o e e e e e .
:  scotT M i S I A :
. AvON USto T 5 o om R U :
o e e e e e e e e e et e e e e 8 St 2 e e S e S e e i e e o o e e e e +
1 . Height: 174.8 cm 2 ., Weight: 179 1lbs

% . Face Size - Adjustable Metric Template Circumference ........ %%0
4 . Submandibular Skinfold ...................;.................. S

S . FBitemporal Faossa — Minimum Frontal Arc - Tape and Marker Taol 18.8
& . BRiprozygomatic Menton Arc - Tape énd Markter TOOol <.csesceacec.. 24.4
7 . FEitragior Minimum Frontal Arc - Tape MNly cvieictancesnesesse 303
8 Bitragion Fogonion Arc — Tape ONnly c.icecevenvensccnanensenssas o2

% . Bitragion Minimum Frontal Arc - Tape Holder ceicccecesnancess 31.9
1¢ . BRitragion Fogonion Arc — Tape Holder ........ceecnvsncncancas I0.95
11 . PBizygomatic Diameter - Spreading Caliper .....veciviiancecieces 1408
12 . Biprozvgomatic Diameter — Spreading Caliper ..icicciovuccecases 13.4
12 Menton-Sellion Diameter - Sliding Caliper cieiievinsncrsaanss 11.4
14 . Bizygomatic.Dia&é;ér ~ Metric Gauge «isirtesssvtarsransnaanascas 15.2
1% . Biprozygomatic Diameter ~ Metric Bauge ciacvciienanscescnnnas 14

16 . Menton Sellion Diameter - Metric GaUQ® seiceerssssasescsncnes 11.6
17 + Observation of Anomalias:

18 . Comfort D =55 (0 being worst CR3@) ccicevectstrtrssserrresssese T

DATA/ INFORMATION FORM
TESTING AT CRDC
SI1ZE DETERMINATION XM4O MASK

- A B T O ot Y S G S U e LI Gy G s s L S VA M G S A " S S T 4 . S —— A -
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! DATA/ INFORMATION FORM
A TESTING AT CRDC
X SIZE DETERMIMATION XM4D MASK
. N -
5 A . Name: REYNALDO TILEVILE Subjoct No.: 2
iy
1 J
X S/M: Sex: M Race: ASIAN (FILIPINOD Aco: 28
7
N . + -—— - —f
" : i Asszigned Mask Size Category ! ¥F valuecs :
h : th - - : —+ H
T : MASK ; Evpert Fit | Atternate Size ! Expert Fit ! Ailternate Size !
~ Pz - s " —_ - ———1 1 .
235 1 e s . - .
I ¢ X 51 : s ! M : —_—— _— :
H SCOoTT : M : S H ———— : —_— :
H : : H H :
I AVGN LS10 i M : 3 H ————— : —_— :
1 . Height: 166.1 cm 2 . HWeight: 140 1ts
(]
3 . Face Siza - Adiustable Mestric Template Circumfereare ........ 143
A , Submandibular Skinfold ...cececcccetcersenrocsasscccsssacacsanes O
5 . Gitemporal Fossa — Mirniaum Frontal Arc — Tape and Narker Tool 17.8
5 . Bipro-vguasatic Menion &rc — Tape and Marker Tool c.icceacencaae 25.4
7 . Bitragicn Hinimuaa Frontal Arc — Tape ONly ceccecacecccacaesaes 2B.4
8 . Biiragicn Fogun®sn ArC — Tape 3NlV ceieccieecccercsacsccarssea =223
¥ . Ditragisn #Miniassa Frontal Arc - Tape Hdolder (.. ..ot ineanaaa- Z0.2
i . Bitragiorn. Fogonicn Arc - Tape HoIDer cieeeccriiciciennacannes 0.8
11 . Bizvgomatic Diameter - Spreading Caliber cicieiecincneinaaiees 13.5
R 12 . PBiprozvgor.atis Diameter — Spreading Caliper ....cieeeviace.c. 1Z.8
1T . Menton-Sellion Diamster — Sliding £aiipdr .....eceicccienieacas 11,3
- 14 . Bizygomatic Diameter - Meiric FauQe ceeceecreceaa.ccsssacen-e 14,5
2. 1S . Biprazygomatic Diaveter — Melric Gauge .ccee.iveeecacerossase-s 13T.3
-4 16 . Xenton Sellion Diameidr — MetriC G3UGE cieiiiccecccancannaases 11.8
5
S 17 . Shservation of Anomalies:
18 . Comfort O = 3 {Q being wWOrs: T2SS) s.ecearcetoncocncacmacves =

186
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DATA/INFORMATION FORM
TESTING AT CRDC
SIZE DETERMINATION XM4O MASK

—-———-——-—_—-—.q————————-._———————--— e ot S gy i e a

L T A

A . Name: PARRIN KUIPERS ~ Subject No.: 3
S/N: —=———m—me e Gexs M Race: WHITE Age: 20

A e e e e 2 o et e s 2 e o % 0 O o o 0 e o ot - e e e
] i Assigned Mask Size Categor: FPF Values

' e e e e e e e e e e e e e e e e o et o ) e Ao -

; MASH ; Eypert Fit ? Alternate Size ; Expert Fit T Alternate Size
e C Mmoo """"""" s [
. scott i om o s -

1 e e e m Y e e e i e e e | e e o e 2 e e s e v | o e e ot e ot omm o e | e e e e e
; AVON usio ; S H M P - P me———

A o o e e o e e 2 s o o e i o e S 2 o e 2 e e 2 e 2 o e o e e e e e e o e -

1 . Height: 192 cm 2 . Weight: 155 1lbs

T . Face Size - Adjustable Metric Template Circumference sccccees %gﬁ
4 . Submandibular Skinfold (.ciee.circcetasssessrsosnsacssssssssnses 3

5 . Bitemporal Fossa ~ Minimum Frontal Arc - Tape and Mgrker Tooli 18.8
& . SBaiprozygomatic Menton Arc - Tape and Marker Tool ..ceeieeceece 24.9
7 Bitragion Minimum Frontal Arc — Tape ONly s .eiesececveasveaens 31

3 . HWitragion Fogonion Arc — Tapa Only (eieeeertccccnarsossssncesnsces 09
? . Bitragion Minimum Frantal Arc - Tape Holder .(..ciciceevicseces =3.8
O . Bitragion fPogonion Arc - Tape Holder R EREEERE R 29

1 . Birzygomatic Diameter - Spreading Calip@r ..i.ee-vecesceseeeess 14.3
2 . FBigrozygomatic Diameter -~ Spreading Caliper .c.ceecesssnseceaas 13.2
= Manton-Sellion Diameter - Sliding Caliper .(.i.ce.icencsssieasas 12,2
4 Bizygomatic Diameter - Metric BaUge .. ..cisec. . ecetceascenaccensaa 14.3
S . Biprozygomatic Diemebar - Maetric Gang® cceieisnacacassennnnes 3.2
N Menton Sellion Diamester — Metric Bauge ..v.ciciceicssnnscceas 13
7« Ob=servation of Anomaliest
18 Comfort O =5 (O being wotst CAB®) ,ctenracossercncsessannea ~

190
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17

DATA/INFORMATION FORM
TESTING AT CRDC
SIZE DETERMINATION XM4O MASK

191

Name: ERIC WHEATLEY Subject No.: 4
S/N: ——mmmm— e Sex: M Race: BLACK Age: -——
________________________________________________________ _— - +
! Assigned Mask Size Category | FF Values i
MASK i Expert Fit | Alternate Si ;;*5‘ “Expert Fit | Alternate Size !
e :om s N
scott ¢ s C Mmoo S D e
AVON USTO | M L C { e 1 e :
________________________________________________________ ——— ——
Height: 176.4 cm 2« Weight: 180 lbs
Face Size - Adjustable Metric Template Circumference ..c.cvaa %§3
SUBMANIibULAr SKinfOld «eevereserecnasescnnsnasarsnsnasscnnes 5
Bitemporal Fossa ~ Minimum Frontal Arc — Tape and Marker Tool 18.3
Biprazygoﬁatiﬁ ﬁéAfon‘Arc -~ Tape and Marker Tool ..cicscecnes 25.5
Bitragion Mianimum Frontal Arc — Tape OnNly . .eceicnavrecsnsenss J0.7
Eitragion Fogonion Arc — Tape Only c..iue... seaemsesscscnassss 1.3
Bitragion Mininum Frontal Arc - Tap2 Holder ..c.iccviscerscaess 32.3
Eirtragion Fogonion Arc - Tape HOlder cieceenccenccacscnsnssanss 0.1
Rizygomatic Diameter - Spreading Caliper .cissecssncverasasas 14.2
Biprozygcomatic Diameter -- Spreading Caliper c.cceecscanssvecsss 13.3
Menton-Sellion Diameter - Sliding Caliper (i.cceirtacnsnsase.s 12,2
Bizygomatic Diameter - M2tric GALQE® c.icicenctencrncncennsnass 13.6
Biprozygomatic Diameter - Matric Gauge (ceercerciiinesvenssess 13,4
Menton Sellion Diametar - Metric Gallg® viiscsecsenssssssseasss 12.5
ODhservation of Anomalins: |
Camfort O~ 5 (O being WOret CAB®) v ccasevesssrrannessssnee =



. M
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DATA/INFORMATION FORM
TESTINS AT CR:C
SiZE DETERMINATION XMAO MASK

S/N: Sex: M Race: WHITE e 18

? i Assigned Mask Size Category PE Values ? )
; MASK ; Expert Fit ; Alternats Size ; Eszpert F:It ; ﬁi;ernate Size ;
i me : s : " : L ;
; SCOIT ; S ; M ; —— -—; —_— ~:
; AVON US10 ; S ; n-_— ; —_—— ; —— ;

pa

. Hmight: 17B.7 cs 2 . Weight: 164 ks

W
.

Face Size — Adjustable Metric Tempiate Circmferenice e...-... 144

- Submandibular SKinfolg ..o ceicceececctoiacacccncscncangcoansne 23

n »
1]

) Biterporal rossa — Migimuea Frontal arc — Tape and Marker Teo! 17.3

& . Biprezyaomatic Mentan frc — Tape and MerZer Tool! ceececvae-.. 2401
7 « Bitragicn Minimus Front2l A&-c — Ta3pe ONIY _:::cecraiaccena e zB.B2

8B . Bitragicn Fogonion ArC — Tape TON1Y ceeceeccoccsceasasscccacess IS

? . Bitragion HMirisua Frental Arc — Tzape Hojder ........ ceaceae-e ZIl.3

(L]
<
154
{ 1]
"
Al
%
[In]
P
l.
n
9
3
2
g
2
(1]
I

a

0
]
)
[>]
¥
L]

'

[]

.

.

L]

[ ]

]

[}

[ ]

]

L]
2
)
n.

i1 . Rizygosazic Giameter — Soreading Caliper ..c.ccicccvecceccanac.e 1i3.4
12 . ERiprozvygoestic Diaceter — Spreading £alifer .c..ceeceiacecceess, 12.1 .
i3S . #Menton-Sellicon Diameter — Siiding Caiipar ceeecveccdcacacaaaa 321.2

i3 . bBizygomatic Diameter — Metric 63UGS cccececnccrccccnsscncancs 1T.4 )
i3S . PBiprozvgomatic Diameter — Metric BaUGE ccecccacccccnccecasae I2.9
ié . Menton Seilion Diametzr - MetriC GaUQe ccvceccecccccacesceses 117

17 . Ubservation of fnceal:iec:

18 . Comfort Q@ - 5§ {D being worst case) -

192
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DATA/INFORMATION FORK
TESTING AT CROC
S1ZE DETERMINATION X140 MASK

Name: DEREL SCALES Subject No.: &

S/N: : . Sex: ¥ Race: BLACK g 28

) o X -
' W 3 WM e W
[ ]

[y
by

-

Face Size — Adjustable Netric Teapiste J(roumisronce .--.xece
Submandibular Skinfold .ci.c.cscecccczectrrerprsasssccanrtasrcay
Bitemparsl Fossa — Minieue Fronts? vz ~ Tape ant Marker Tsal
RiprGzvgomatic Menton Arc — T30 aANE MA@ TODE cavcveccaran
PBitragion Minismua Fronctal frc ~ Taps NIy Lasc-rzevicecrzssea
Bitragion Fogonion Arc — Tape Dnly .c:cenzaeszatodzrsszsarnszzs
Pitragion Minim.n Frontal Arc — Tape FEl3™ .:eciecvrrcvcancazey
Ritragion Fogorion Arc — Tape Holder .. ... e o osncccennnaasas
Bizvgomatic Diameter - Spreading Caliper .......cccececsvv.os
EiprozygGmatic Diameter — Spreading Caliper (ceeccececcanaass
Menton-Sellion Diameter -~ Sliding CTaiip@r ceeccicana-e ascane .o
Eizygomatic Diasete- — Metric Gauge ..cceeec-a-a. eoceumoe s
Binrosygoratic Diametar — Metric Gauge .. .cicecicnnceqacncona
#“enton Sellion Diameter — Metric H§3u08 c.vccecicececcnsencana

Observation of Ancesiias:

-

; ! Assigned Masy Size Category 3 BE Laiues é
; MASK ; Expert Fit ; Alternzts Size % grpert Fit ; Ritawrnate Size %
. 2 . - : P
:  1c : " L b e 1
i scort ! " : . e .
; AVON U510 ; M ; L ; ; ~:;‘h¢ - ,;
+ e o b
1 . Height: i87.4 ca 2., Weight: 17€ ibs o
1~

Comfort O -5 (O being worst CASE) c.cicececrecsnsccconcaces =

193
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L f DATA/ INFORMATION FORN
: "~ TESTINS AT CRLC
. SIZE DETERMIMNATION X430 MASK ;

By
H

Name: JOHN WATTS Sutject No.: 7

S/Nz == - Sex: M Face: WHITE Age: — - -

: 1 Assigned Mask Size Category i FF Vzlves :

: H + H - :

: T MasK i Expert Fit ! Altdrnale Saize | Expgert Fit [ Alternate Size &

: iLc : S : M : : ——— :

: sSCaTT : L H s H — : —— :

! AVSN USiD 5 : M : ——— : —_— :

i1 . Height: (73.5 cme 2 . HWeight: 180 1bs

ca
= . Face Size — Adjustabia Metric Tesplate Circumsference ..-.e... 2

.
E
8
b+
(3
1
9
o
ot
(']
N
¥y
w
20
W
e
0
(L]
o

ENC AP SN 0 BB N A B S S I I R R A R IR B LI B B g 5

n &

Ritemporal Fossa — Mnisum Frontal Arc — Tape and Marker ool ials

& . Hiprezvgomatic Henton &z - Taps and Marker Teol .......e.... 32601
7, Babrizgicn Minicun Frontal Are —~ Tap2 MNly cecccccaccsersnenes 22.7

& . Ritrzolon Fogonion Sro — Tape2 BRly C el cceccancecancseacsanns ST

g . EBitragicn Micisus Frontal Arc - Tape Holder . ..ecc tcececaces 2.9
e . EBiiraoion Pogonion &rc — Tape Helder (oo ol craiieeeneaace. FLLS

"l
e
L]
i
poe
3
A
w
¢
oY
"
Y]
(i
o
]
W
b
r'
1D
1
)
7
"
Y
W
o
e
)
0
3
e
W
1
[
[}
[
1
[
]
.
;
[
[}
[
.
4
i
»

.
W}

e
I,
4
a
4
g
oot
[
[}
v}
]
e
s
A
it
s
'
!
n
]
"
G
ry
?
)
Y]
W
It
"
")
n
4
(]
4
[]
1]
[
]
.
»
[]
]
.
.
.
L)
(L]
N
(™Y

- Meir:

"na
&
L]
2
v
£
U,
;
{
*
[V
)
o
gl
r
]
L]

l
)]
]
la
(7]
]
L]

L]

L]

.

:

L[]

1]

1]

]

X
']

:

[]

[]

:

4

1]

L]
-t
4
L]
A

1S . Rigrozyconmatic Diassrer — Malric SaUGS ccccve-renccscccssesss 136

"
Qe
[
!
g
)
-
-
g
W]
™
1]
i
:
1

Hetrit BALOD cevvceccccsccncsccane-a 128

o
“
¢

3
‘u.‘i
4
W
"+
Yobi
[¥)
J
v
-
B
5
1]
P}
(™ N
!

+
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DATA/INFORMATICN FORM
. - TESTINS AT CRDC
LT : SiZE DETERMINATION XNM4O MASK

Sifis ——————— — Sax: M Race: BLACK Age: (8

e e -
£ i Assigned Mask Size Category ! FF Values :
; ﬁASK— ;-;;p;:; Fit ; Alternate Size ; tzpert Fit ; Alternate S5ize ;
: we ot b ! " P 1 :
: scomi ¢ om : L S :
: avom US1G T L : " P o—— 1 :
+— &

ot
.

A

H
[ ]

l\’
.

1l
4

RS

gy

b
D
4

ig .

4
o
ry
y

Height: 185.4 ca 2 . W¥W2ight: 223
Face Size -~ fAdjustadle #Matric Tespiate Circumference -..cee-.
Sabmandibular SKINfold ...ecceecccrecccacnosascsscarusosrasnsa
Eitemporal Fossa — Minimum Frontal Arc — Tape and Maruer Tool
Biprozvgomatic Menton Arc -~ Tapa and Marker 7001 cececcocece-
Fitragion Miniours Frontal Arc — Tape OnNly o ciaccencnnans
Hiiragion Feganion Arc — Tape ONIF ceeccceeiececncncnnanonens
¥

302 Holder - cecicceecessasaa

Bilragion Mrninus Frontal Arc -
mitragion Fogonion Arc — 7age Holder c.eenei e icneceincanseans
Sizyvgomatic Diaceter - Soreading Caiipar cecieieicericrecrcona-an
iprozvgo=atic Diametar - Soreading Calipelr -ceceeiecncrecsas
#onton-Seilion Diameier — Sliding Taliner . .cciccieccerccccecane
fizygonatic Diasetsr — Mair:iC SAUGD ciccicee.veveacrcamnncsnns
SBiprozvgomatic Dizncier — MairiC BaUde cceeiveencacacenanan-ne
Hienty Seilion Dismeter — Metric 6202 .eeiicieiecacnenccens

Thegrvation aof fknomalies:

Loairt 0 -3 (0 being worst €Cas@) ..c.eciiciiintiaiicecrcen

195
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- L DATA/ INFORMATION FORM
- ST T 7 TESTING AT CRDC
SIZE -SETERMINATION XM3G MASK

D
[
[

: KEVIN KALK¥ER Subject No.: 9

: ! Assigned Mzsk S:z= Category ! PF Values : .
2 * » - 3 B .
! MASK i Expsrt Fit ! Alfarnate Size ! Expert Fit ! Alternate Size
= s : —- : H :
:  ne : ] H s : —_— _— : -
: H - t— : :
i oscorT ! : L : —_ _— :
: — : : : : :
i -AVOR uS1D ¥ 3 t : ! —_— :

o
,
)
(0
W
iy
i
"
[ 1]
S
14
[]

TE.3 o, 2 . MWa2ight: 172 1lbs

oy
L ]
ﬁ
]
%)
0
0
kh
"
n
|
iy
5,

Justabie Metric Teaplate Circumference :....... 180

17 I Y
L]
L
e
5
|
3
]
\]
M
N
1)
1]
v
w
|
|:‘Il
3
Y3
;
“
“
S
*
)
[
bt
N
|
-
8
]
g
Q.
¢
]
-
8
-
[y
29
N

& . Riarpzyacsstiz

Henten Src — Tape and Markes TGOl cceecececaeaee 25.3

-. Bitragion #¥inlzum Fronial A&rc - Tape ONly ceceecccssccccceaees 29.5

9 W N
1)
! o
o
"
L)
W
(Vn}
IT1
i
i
lé
e
[}
S
3
!
é‘
L
o
)
[wf
«
[
[
L]
,
[
L]
[
L]
]
L ]
L]
(]
[}
L]
[]
L]
L]
L)
[]
1]
L]
[ ]
[ )
L]
[]
.
f
¢
1]
»

ADE HOICEBT ceccecccccccacans 1.8

10 . Bitra2gicn Fogonion &rc — Tape HOICEr coiecee-ecerccccccceases =1

[
’
i
2]

o

w
8
1
'
"
y ¥
W
nh
|
y

|

g

reading C2liper c(.cccccececccscencees 3.5

)

- Biprozvgoesiic Tigsetar — Spr2ading Caliger ce.eececeeececees 13.5

bl
'

Menton-Seiliicn Dizmetor - S1:14i1¢ C3liSEF ceveieecencereneiaes 12.7

F )
L
5]
[0
1
?
et
Joby
"
o)
[T
(]
;
i
¢

Zr - M2lric Bauge .ecieeccccrccccocccanacra- 15.Z
1S . Piprozygomatic Dizaetsr - Meiric BaAUJe cceececcccccccoccceens 14

£& . Menton Seilion Diacoater - MEtricC S3UGE ceevecccccccccsccsnces 1Z.3

8 . Comfort O - & ({0 ceing warst Cas®) .., cveecevzencraraccesace —
s

-——
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e D DATAZ INFORMATION FORM
R - © TESTING AT CRDC
- ° B17€ DETCRMINATION YMAQ MASK

[N,

A . Hame: RAPHAEL MONEIL Sutject Ne.: 10

585 —— s M Race: BLACK agm: 19

: ) ! Assigned Mask Size Category FF Vaiues ;
; MASE : Expert Fit T Ritarnate Size Expert Fit : Alter~ai2 Size
T T T e A
e R T
; AVON ué:é ; ES ; “ ; ; :

[
L]

Height: 154,585 2m 2 . Weight: 158 loas

:

4

Face Size — SZjustalkia Matric Template CiccumforenCe® c.ccaiaves 145

“
[ ]

- S!ibﬂaﬁdibuia.“ skiﬂ?’oad T O 6 AW S S OELTEEAST OB COECT OGRS ORSAIdDr el Ce o 5

ST A A

Biteaporal Fossa — Minisum Frontal @rc — Tape and Marker Tool  iS

P

. Diprozvgomatic Mentag: drs — Tapze and Markser TOOUL asccecicae.s 2£3.2

N 0 b

. Eitragion Minimues rrchkz

3

= Tap2 Bnly tccccecenncacaracee 29:6

5
T %
¢

m

Bitragion Fogonion s — Ta0e T2V s sceccrcccrszscsoccascncnce 22.

g
A

9
- Hitragich Miniowm Frontal Ars — T208 U6l122Y ceeeecencconicnca I2.5
1¢ . Eitragion Pogonion Ars — T2pe HGIHBer (cciv-ecceiandncczrennses 292.86
ca=tic Uiameter - Sprzading Caliper -....ccccececacen--- 13.2
1Z . BRiprozvgosatic Diaspler — Spreading Taliser ... ceceneeee-a. 11,9
13 . Fenton-Sellick Diameter — Sl:djing T3150% :..cviovzraeceraese 1

i4 . Bizygomatic Diaspter — Melric DAaLgE ....zricvenrrtocroccansnces 137

13 . Riprocyaoeatis Jiametsr — Metric Gauge .. c(c.ciencnncacanne-a 12.9

'
o
'

Menton Sellion Diameter — Metric Gaune .. ...ccezz.cccecnnan-ae;: 12.3

17 . fGhcservaticon aof HnHosalies:

18 . Coafort G - S U being worst T3ase) ..ecccecccccrencrsscesene =
fo7
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: DATAZ INFORAATION FORM
= TESTING AT CROC
1ZE DETERMINATION XM4O MASK

n

A . Naese: JEFFERY JOMNSGN Subject No.: 11

S/ -~ Sex: ™ Race: BLACK Ages 19

: ! Assigned Maz=x Siz=2 Category Fr Yalces H .
H t : $~ 3 s
2 - g .
: MASY. ! Sxpert Fit ! Aiternat= Size ! Expert Fit ! Alternate Size :
H -1 H H : :
: ILc : L] H s H —_——— H ———— H -
[] 2 . s £l L
- . L4 - . .
H SCOTT : M H 2 : —_— : ———— H
s H —— o e 3 » a
H L . s 2 .
T AVEN uE10 o M : 5 H —— : ———— .
1 . Height: 157.3 ca 2. Resight: 134 1lbks
cm
S . Face Sizra — &djustable Metri:c Tegpiate Circusferance ........ 11%
34 . Submandibuler SKinfold c.eiceirerececcensecvrecosvacscsncsnvsans O
8 . Rizemsaral Fossa — Misisum Frontsl S - Tape and Marker Tosi 18
& . Bprozygomatic Menton Arc — Tape and Marker Tool i.iceieeccens $ET
7 . Rivracior Mimicum Frornia]l Src — Tapse MY (.ieevncacsvacs-ons .=
2 . Ritrzagiocn Fogson:on firc — Tap2 ily (it tecienacnccnaas-s <=lod
F . ERitragion #ieizua Frontal C - Tapsa MRid5Y [ icc.aeccecnccsne iies
10 . Sitragicn Fogonion ¥rc - Tapx Holdar s dcecncccanccccceannases I
i1 . Bizygowmatic Uramebsr - Spreading Califsr ccecvrireaiecceeeeeae 14.2

ok
(Al

15 . Rigrozc3oestic Diameisr - MBEr:s a2 c e i iveciarnconneomnx 2.9
s . tonton Sellicon Siamsiar — MR4ri1C SAUJe (. eeztcacsacnvcevrrsse ioe>
17 . iservaticn a9f Ancralies:

:- — - - » ———— -‘V -

- T - - B

18 . Coofort G - 3 ) baing #A0TSt C3SBY (L eciriircicrccnnctenrncns —

198
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DATS/IHFORMAT ITN FORM
TESTING AT CROC
SIZE DETERMINATION XMALL MASK

a . fzes: 110YD BELLAR Supiect: MN2.3: 12

¢
'z
b

)
0
)
X
)
1]
N

e; Black age: 19

: ! fssignad Mazk Sizz Cabagor, ! FF Yaluee R
: : * P + -t
: RS P Xxpert Fit | Alternata Size @ Srgert Fit ! Qilernate Size i
fomm e : e et - 1~ ~—- :
H n& : L : ™ : ——— 2 —_— :
3 m—— i~ : ———ett e . - :
H SCETY : 4 H 5 H ——— : ——mae *
3= e { = e e - 3 :
T OAVDN £Si0 L H 3] : ———— : S H
- o — +

1 Height: 172.7 cm 2 . Weigh

P

z 383 1lds

S . Face Size - &diustable Matric Tesplate Cirmumfzsrenc® ..eosee.. 177
€ . Dubmsndibiiar SkiINfoIO ccsecccriceccccnccccottoncctcnacndinncansa

3 . Biiz=pooral Fossa - Minteus Fronial Src - Tane and Marksr Yool 15,32
& . RBigrszveoeatic Mantoan Gro - Tape and Marke™ T301 saecccsreae~ 2
F oL Zribragion Hinious Frouisy A& - T3P iy ciisiccdcccczaneana 3D
Z . Firasion Pogooion A% - TARE TRlY cecicaccceccecceancesaneas 34.2

e Hn s "l
[ R B R TR
' [ . . .
‘gl m 0 n 14}
f ™0 b v »
v N " o
o ‘4 ol S \
g 0 n Y il
; n ¢} w
‘ u.% § :t ::1
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pot r‘ »
ot ) f 0 '
wh ! é’ {4"
% o c:, s a
B ] - Y] 1
w oo ¥ o2 @
P e m 9 q‘i
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. i
| 4 "
- S
f
'\ '2 . ot
[}
o % o
p [ d
22 ‘:u »}o; ?i‘
e b (%) n
(Y| e
e Rl W }
] (¥ ¥ ]
w0 ol 4
) ) v
] W 1Y A
M wot n
[ 9] >
-« M An Y
kY, :‘ lg 0,
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‘?. Q ﬂa.
.
. 3‘( ’ "‘
. 0
N [} " .
[] . . ¢
. (] [} )
” + ] t
) . [} .
[] . . ]
» ‘. ] '
. [ ] .
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“ “ N .
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4 1" & i
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[y
$it
[]
[¥4]
»é
n
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s
(]
e
Y
n
[~
[
1

i
M 4
it
Hl

h]
"}
]
"]
%
e

(In]
n
+
£ ]

1]

.
[

‘
]

[
4
.
]
[y
4
L]

. - . . .
5 . Biprozvacsatic Dreaatar - Melrrc GB3Uge cl il ceceiiis <vl ee- g
H S - s - . e hed
it - Menkon Ssilx:on Fiasster - Metric G3USE ccieveicecectosntoccans 3
iV . Observatien of Ancmsiiss:
—_ ——s Cm——
--—-___-——g_ M m——, Py — — e — ~———— - -
-——‘m—-—“- ——— ) S ————

iz . Comiort D - F { DEind NETSE 5@ ceceacc-cctaccacanccasvas =




R Q'.-‘-.p'~wr't'-:(~.e r\"t"' sy k aaTy 1y 1 N R A TR, e ey
- ] DATﬁflngﬁﬁﬂﬁTIQN FORM
) TESTiNS AT CRLC
S1ZE LETERMIATION XM30 MASK
.
A . Name: KIDNEY L. OWINES Subiect No.: 13
S/N:z Sex: M Racc: WHITE Age: 19
+ - - e s 3
: i Assign=d Mask Size Cztegory ! PF Values : )
: : * c—— — + .
i mAsK i Expert Fi% : ARiternate Size ! Expert Tit ! Alternate Size |
: ——- -—i- - : : :
: itC H S : e d 3 —— : ——— H
s S s e . § e - ———— g } . s
3 . 3 H H N
: SCOoTT H | H : i : - ———— : — :
H - - H T - e H : :
I RAVION LS16 | ] . i : —_— : te———— :
- E-3 Temmmamn - Ay S, M Nt - -—— 4+
1 . Height: 15%.S cm < » weight: 144 1bs
ca
T . Face Size - sdiustable tMetric Tamplate Circumference .-.ce... 162
“7 - Subﬂa.ﬂﬂlbl.xzar Ski‘!‘?i’ld 4 2%t l2 et 0raceasenesstesecseseesEcenvESe 5
S . Bit=mpeoral Fossa — Firimum Fironlal Arc ~ Tane and Narker Tosl  18.4
. & . Pipro:zvgomaiic Meston Arz — Tape and Marier 70Cl c.evececcceee 2H.3
7 . PBitrsgisn Minisuum Fronisi Brc — T382 BALlY cecee sececceccee-e 28.8
€ . Bitragisa Fogonicon Arg — 7322 ORIV cee i ieeeecncrncococacreee I3.Z
T - Eitrzgion Micimum Promtal fro - Taps HEIGar .o ceeccecccaaee-. I1.7
10 . Bifrag:ion Fogonion A 0 — TaRe Holdo™ .. v.ieececnn ccocacnceee. 3z.8
: . Bizyzomatic Siameter — Spresding Caliper —e.ecoieiceeacec-aa. 14
12 . PBRigrozyygomsitic Diaseter — Soreatring Coliper cev,vieeeececae.. 12.8
13 . Hanton-Seliicn Diametor — Siiging Talipor ecvececececoeenae -oo 12,3
14 . Bizyoomatic Diasmeter — Matric Gutl OB cueiieieenconecaconcennee id
iZ . Biprozvenmsi:ic Dismetar ~ Motric Ball0f «.e.sr.eccecccecseases 15,3
5 . FMenton Sollion Diameter - Mele i Salf2® ciceieiececcnccccea_ e 12.8
17 . Shzervation of Anosalizz:
--———-—————.-— —— e e W - —— —-——
i8 . Zeoalicre L - 35 {0 £2iN0 WOTrSIL CE5t)  ceceeencocnccce tocoacane —
205
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= COTA/ INFORMATION FORM
: : TESTING AT COBC
SZZE DETERMIMATION XMAC KASK

A . Name: JERRY JOHNSON Subject No.: 14

S/N: Sex: M Race: WHITE Age: 19

-t é o —

Assiglhed Mask: SiZ¢ Category

- ry

FF Vaiues

Y

Expert Fit Alternate Size Expert Fit Altesnate Size

e

nc M

#,

:I.
©
i

PPy P

————————

SCOoTT M

ol
¥

P BE BN BM BB gn AN sw IB
l
|
l

we ww em aB Ke wn we

< SN

"
Ll

AVON U510 S

b =% wit Na se W% au en su wn

;{L w88 su we ss su we wu sa §

-—

[WY
.

Height: 172.7 cm 2 . Weight: 150 1lbs

. Face Size - Adjustable Meiric Template Circumfer=nce .c.c.cce-. i%e

A

&
p
§
Kl
"
d
w
1]
x
("))
o |
s
[}
Y
=Y
L[]
.
[ ]
[]
»
]
[
[ ]
[]
L]
[ ]
[ ]
[]
L]
+
[ ]
[
[]
[]
[}
[ ]
[]
[}
[ ]
[]
[ ]
[ ]
[ ]
[ ]
[]
[ ]
1 ]
]
[ ]
L[]
[}
F

=
3

S . Bitemporsl Fossa — Miniaum Frontal Arc - Tape and Marker Too: 17.9

[y
Al

- Eiprazygomavizs Menton Arc — Tape and Marker To0l <-cccccees-a S.3

7 . EBitragion Minimum Frontal Arc - Tape JNly ce.cececcarcccci-ce 298
€ . EBitragion Fegonion Arc — Tape2 00l cccciccinccccar-acoaronnne 1.2

O
in
o
o
S
w
]
§

Minimum Frontal Arc — Tape Holder ... .o ciceenw: =, F1.=

1S . Hiit-agion Fogonion Arc — Tape Holder cciceterec.vececca_aesasa O3
1i . Bicygoaatic Di>meter - Spraading Caiiper ....ccececceane -w-- 14.F

12 . EBigrozvgomaiiz Dianeter - SpreadirQ Calioar .. ... .ceracavraeas 13.1
iT . Menton-Seliicn Diameter -~ Sliding Calipsr (.. iceeiiccrennaea. 12

A
-
.

Fizygomatic Diameter - Matr:iC SAUGS ceeieecriceccccncernanseas 12,8

pot
(X
.

Tiprozvgoratic Dicastar -~ Mabric BauGe (..ccccciiianteanracess 135

ALY bl VT
ot
o

£ - Nenton Seliion Diareter - Merriz G202 .eccieiiacecccacanose 12,7
t 2

? 17 . OChsarveticn of Ancmajiie=s

‘ = A, e -

(s T e e e e — s —— ——— —— - m— -~

. — - —— e

PE' = — R e TR M R e, ST e . - - - — - -

. I8 . Comfort O -3 0 beinyg WOr3St TAS3) ccececcccncicearacencan o -

¢ y Yo -

o 281

g X1

-1

N
-~
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» DATA/INFORMATION FORM -
ST TESTING AT CROC
== S1zZE DE.ERHNATIGN M40 MASK

A . 'Name: ROBERT LINDEMCEN Subject No.: 1S

S/N: Sex: M Race: WHITE Age: 15

T assi§59d Mask Size Category PF Valuas , .
.l'ﬁhéﬁ ; Ezéeét Fit ; Alternate Sice g Expert Fit ; Alternate 3ize ;
T one " s R —— -
" scatt ¢ M - s —— ———

$ : H : :
AVON US16 ¢ M : 5 P —— - :

. Heignt: 1E81.3 ca 2.

D)
ﬁ'.
uwl

=4
r*
"
!g
o~
'™
=3
"]

« Face Size - Adjustabkls Meiriz Taaplate Circumference .cec.ceeece 18
e Submsndibular SUINFGId .cciceccececcccccsncancscasecccrsnccnscee O
. BRizempcrzl Fossa — Minimus Frontal Arc - Tape and Marker Tost 18.2

. Eiprozygomatic Menton Arc — Tane and Markar Tool ,..c.ceeeacee 26,8

i
R
ph

trasisn Minimum Frontal fre - Tépe MILY cececciceee cacenns-~ 29.7

- Bifragion Poegonian Qre — Tans ORTy L e .icactecacsanersares =8

. Eitragior Minicum Frontal frc — Tape Bolder .. ... 00 Lsae. EF1
Q
. Bitragion Fogonicn Arc — Tape Holder .. .:5.0 cavavrtcccnnnas Z2-F

- SBizygomatic Diameter — Spraadianc Laiiuer (... ceicieiieacecees.e 1I%:8&

. Bicrosygomatic Diametzr —~ Spreading Caiipsr (. ...-essiracees  1T.8

- Meaton-Sellicn Diamater — Sl:ding £alinsr c..cceicece-acasen-e 12.4 ’
. Bizygomatic Diameter — Metr:iCo Gauge ....cececrivccncsacnccnnss 1Tk
. RBiprozygomstic Ji1ametor — M2bric SAUJP cceeccaceicnccacaciree 183 )
. ton Seliion Diametzr — Metric BAUGe ceeccsccccrccacnncnrre 1222
. bservation of Ancmalies;
18 . Coafort O -5 (0O being worst CaSe) cc.ccccecscsavsscervecasas =
202



Fm ET O oL DATAZINFORMATION: FORM
S . - TESTING AT CRDC
T _ ‘SIZE DETERNMINATIGN YM40 MASK
'+ Name: JAMES D. HOFT Subject No.: 1S

:?: 9§;ﬁ: EE e ©  Sex: M Race: W4iTE Age: ZZ
Tg; ST E*Agﬁiéned Mask Siéé Cééagary : #F Values ?
i MASK - E‘Expert»?it ; Alternats Sizé ; Expert Fit ; Alternate Size ;
e T T T
e . S
BT A SN H i e : .
5»9 H M i. 1 : ———— —— H

o,

Qe

A\

1@

h'_w ol

»

Height: 182.1 ca- -2 . Height: :i80 lbs

-

Face Size — Adiustabis Metric Teaplate Circumforence c..c....

Sutmandibular SKinfold ceeccecccnecncccacnaccancccncsncsccana

3itE§£§fél Fossa — Minieum Fronta! &rc - Tape and Marker Tool

Biprozvaomatis Menton Arc -~ Tape and Marker Y00l ..c.cevacees
t

regrai Minisus Frontal fre « Tape DNV cececcceccacTacanes

vitrzolion Fooonion Arz — T3pe Iy (. oiieivercanrensaccannsess 3.2
Bitragicn Minimul Frontal &re -~ Tepzs Holder ... ccmearcbene. 32,2
Sitragion Foginion Arc — Tage HOlder .. cceeicceccercensenceae 1.2
Gizvaomatic Diameter — Spreading C2li0Br .c.ciciiraccacecasses 14,4
Riperoxygomatic Diametar — Spreading Caliper .c.<cce-cccnesaacee 133
Manton~Sellion Diamater -~ Bliding Calipear ..cceccecnccancecee 12,3
Ci{zygomatic Diametar — MotriC Gauge .cceee.ceccc.cecanecasees 18.7
%igra:ygéaatic Disgmater — Motric 5. M2 te.cieerancacsccse-ase 13.9
Zenton Sellior Cliameter — Metric BaLge .ca.cececcecneaccsncase 12,7
dbgarvatian of Ancrdlies:

- - — pom——

e ~ -~

Comfort 6 -5 (G‘being WOrst CaS2) ceiceeccccrnnasenccoancns =~

. _ 203




L) T A R A AL R A VR N AN AL AT AP A._'I'L'V:..’Y'

OH. FORM
“{ESTINE-AT. mt;g i
: ,sneﬂmrmnou M40 MASK.

- DATA/INFORFRTION

A"

: Subjest-Na:: 17

-Racz: MHITE - . - Age: 18.

-:,As:xgngg HA;L Sigé éétéééfy E“.TV o -é;.6alues o "?? -
i Ekpert Fit. T Altercate Site ! Expert Fit ! Alternate Size !
s oMt e 1 -
. 2 ] a : -
: M - s ' '
TR e = - H —§ - —r———i -
: K I g : —_— — e
- Height: 1748.6 cm . 2. wWeight: 181 1bs Lo
i;;zﬁacé Size — Adjustable Metric Template Circumference .....us.- ~%§7 L :
4 :  Submandibuiar Skinfold feeeceeecetieciaccececcceceacacsannaes & T - - )
'S. .- Bitesporal Fossa ~ Minimus Frontal Arc - Tage ead,ﬁarkef Tool 19.11‘ ;.;
-6 .,iﬁiprﬂzygbnatic Menton Arc — Tape and Marker Tool ....cieeee.. 2BF .
7 ) Sitragion Hinimum Frontal Arc — Tape Jaly .......,.;........- ,ép-? .
8 . ‘Bitragicn Fogonion Ars — Tape O0ly cucccicceccnciccsarassccas 22.5 ) :
2 . Eitragion Winiauam Frontal &rcc - Tape Hglde-~ ,..........-..;.. -3 .S ) -
1Q Pitragicr Fooocnion Arec — Tape Holrer “ecesereceierecioreceees  Ti.3 -
Bizygomatic Diameter -~ Snveading Califldr . .cceccececaraaaasans 14
Biprozygoratic Diametar — Spreasinyg Taiiper ..cicienccscc-aer 212.5
Menton-Seliion diamsier - 51:0i0g CaliPar .vec secnnccranse~a (Z.2 )
Bizygomatic Diameter — Metr:c éauge ceerreaceacae-stcesancere 133 .

Biprozygomatiz Diameter — Metric G3UGR c..e.c-ecvcvcccvacceas IZ.E
Menton Sellion Tiametsr — Metris Sang® ccv-recrsrcetvecrvnces 12.5

Ouservation of Anomzlies,

- .
Curfort 3 -9 (& hein

NG WCrSE TAXP) Lrceesacrccccsrccngranase



- L] »
nd P I k4 - ’ ) — 1
= o et Pt e Eaiireermie e povn " o ey
- O A - -~ 2
6o - . - B
o S - -
PR > - P -
o~ & 7 -
- o - : -
- - "

TS © % . CATA7INEORMATION. FORK : '
Sl Ty _JECTING AT CROS - -

°IZE DETERHINATIﬁN XN40 PASK

A5 ‘Namei-ANTHONY WOLFE , ‘Subject No.: 18 .

i Eﬁ;‘i&i&: T e Sex: M  Race: WHITE Ag'_e':j 20

! dscigned: Mack Size Category ! PF Values
Y ~-HASK -1 Expert Fif i Alternate Size ! Expert Fit : Alternats Size }
P R Y . : . . 2 .
R (X - | : i H ——— 1 —— :
{ sCoYT ¢ " : s P — :
R : y : : H : ewr Sy
{AVONUSIO ! - M : L H —— - 1

Height: 183:2 cas 2. Weight: 149 1bs

pa
.

- S‘Jb‘iﬂdibl.‘.lar s‘diﬂ‘(‘;d LN N ERXNE RN ERSNNEENEEY RN NN RENENNERERNRNENNHN]

(T
»

€Q
¥ . Face Size - fajustable Metric Teeplate Circuaference ........ 1448

3

18.

Bitengoral Fossa ~ Miniaum Frontal Arc — Tape and Marker Tocl

Biprozygomatic Menton Arc ~ Tap® and Marker 7631 csecsscseser <51

[T
v

)

- Ditragion Minisum Frontal Arc -~ Tape Only cccccecnencnscrcacnes 27.8
8 . Bitrajion Fogonicn Arc — T2pe DNIY cvececevenvcrccscscccracans Sle?
¢ . BRBitragion Minisum Frontal Arc - Tage Holder ..cccccceccces -ov 0.1
0 . Ritragion Fogonion Arc — Tape HOIder ...c.cccececcrccccnssncccanas 5.2
i « Bizygomatic Diameter - Spreading Caliper ...-ccce<eccvscasre-e 13,2
12 . Bigroz, jgomatic Diamsetar - Spreading Caliper ....cecececceses- 12

i3 . Menton-Sellion Diameter — Sliding Caliper ciececciecrrencaca-as £2.3
14 . Bizygomatic Diameter — Metric S3UQE cvcecccccencencacn-ncoces 1335
% . Biproovgomatic Diamseter — Metric Sau ceetencecmsnevsenne-ae 12.2
16 . Menton Sellion Tiameilor — Metric Bauge c..cv.vccnccnseeavacsese 13,2

7 . dJoservation of ancmalias:
VERY LONG NARRODW FACE

1€ . Confoet 0 =5 (0 being worst C28Se) tccwcccncccccacsaisnncnnse —
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DATA/ INFGRMATICN FORM
TESTING AT LRDC
SIZE DETERMINATION X140 MASK

-3 19

No
Sin: Sax:z M Race: wHITE Age: 22

Assigned Mask Size Category FF Values :
MASK Expert Fit Altaranate Siza Expert Fit Alternate 3Size !

) a® ae ®W wa

it

SEGTT

s

*e 81 Me ¥ ww m® e

(=4 —_—————— Y m———

.
“e % ne B am ®w ww h

Me BE ww w3 e 4T Me

AVSN US30 0 M

B T N LR LA TR A )

$ ok s ww ws ue @

pea
[ ]
)
]
's]
o
e
[y
X
'
N
)
B
N

Weight: i83 1lbs

(2]
In
]
i)
D
2
™
M
|
»
.('.I.
¢
in
e
L
o
boud
1

Metric Templates Circusmfarsnce c....... 144

)

& . Bgro-ygamatic Merton Arc - Tape ang Maréer 760l cceeeeacaa.. 25.&

- Bitragion FoOoonion Arc - Tepe Bnly L. iieecrieececcccansacanes 3.2

i . Bizygosatic Biameter — Motr:iC BAa'02 .ceciceiiccnccctarsencccss 15

15 . EBiprozvaimafic Diaacrer - Metriz Tad9 cececcre-carcoc-cessas 135

. e . s s e o e ——— ———————— -— . ——— s e e e S, e s o S
s i —— — —— —— o — s ————— - ———————— - — -

1€ . Comfor 3 - % () being worst case) ...eavceeaa. -
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DATA/INFOSMATION FORM
TESTING AT CRIC
SIZE DETERMINATION (MAO MASK

JUAN CRUZ Subiect No.: 20

I
=
u
7]
n

S/N: Sex: M Raz=: SFANISH Age: 23

° : ! Agsigned Mask Size TCstegory FF Vzlues :
: : + et -+ :
: MASK ! Expert Fit ! Aliornate Size ! Expert Fit ! Alternate Size
- : : H - ' :
: L : L : M : —_— : — :
: - : - : : H ~ :
i scorvy : : ] ! . '
i : H -1 : s
TAVON USio L : ™ H —_— : —_——— :

1 . Height: 182.7 ca 2 . ®Weight: 215 lbs

= « Face2 Srze - Adjustabie Heiric Toeaplate Circusference ......-. 188

X

. Rizemporal Fossa - Minisus Frontal @rg — Tape and Marker Tool (8.9

2 . EBEipgrozvgomatic Menicon Arc — Tape #nd Markar Tool .s.cececeecee 2863
T . fruragion Minmaaum Frontal fvs - T8 ONIY ceieieccaccccncaaes 1B
2 . ditragicn Fogonion fro — T3pe Bnly (i iciiiccrnrsasancere I

i? . Tatrsgron Fogonicn Arc - Tape Holder ... 0. 32T
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i - Heigkt: 182.9 om 2 . Weight: 150 iks
cm
F . Faze Size - Adiustsble Ma-ric Template DirCilliarSrRnNCy ceceeess 137
3 . Supaandibular Stinfcld (.., ciiiriieienatrarrecrccssantcccsanaces I
S . SBitiespwal Fowsa - misnimua rranfat Aqg ~ Tapa and Marker Ton: 1R, S
b6 . Eioracvgonstic Menitca Arc - tape zad Marlss Ton? L. iicecens. 2903
7 . Trtrsgicl Mieoiqus Fronlyl Are — Ta3pe ORIV ciieececacscncscees 302
< . BHitragion Fogonian o - Tom2 3 ly L eieieeicncececccanccsane 1T
T . Bikragioo Mimaimim Froatal Arc — Taga Helder ... iiiecseccasee 2.6
iI¢C . Ficragioh Togoanion Urt ~ TagT HOIGRr et iicticecccascnnnes 1.5
11 . PBizygomatic Lr1a9ster — Sorsrding Cai1Der coi.iiiiierieeacennses. 138
12 . EBiprocvooastic Diametes — Spr2ed-ng C31198F L . cieciecnceane 13D
1Z . ™=nton-Sellion Dianerer — S51:4inT CaliPBr cceuiveevavoncaeceaa 12.2
14 . Birzygomatic Drameiuwr - ¥Hnitric G2UGe cieiveceairecmnreanroanass 12
1% . Prorozvgaomatic fameter - MeEIr iy S80S (i iice et iomaananaaaas 1Z.B
i> . Nentor Sslizon fismeisr o Pelrie ©aU82 i iereioccaccsanaces 12,5
17 . DObzervazion of Gnomaiiss:
e e LTI I T T
i3 . Cemfort C -3 (rDpeind wWOILL T3E@7 ~.ce.iccuienencccccncnmanns =
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CATA/INFOPMAT Zul FORM
TESTING AT CRLC
- SIZIE DETSRNINATINN XMAO MASK

A . Name: DENNIS PRIESY Subject Ngo.: 30

S§/Nz —————— e e — Sex: Race: WHITE Age: 19

; ! Assigned Mask Size« Category | 5F Values ?
; MASK ;-Expert Fit : Alternate Sice ; Expert Fit : Alternate Size ;
) : 1e : s : ﬂ L — :
Teor s . T
; AVON US1C ; ‘ 1 ﬁ_—; S ;— ’-; ;

=

. Height: 175.3 cn 2 . Weight: 190 1bs

. Face Sizge - Adjustable Metriz Template Ciccumference ........ 158

7]

4 . Submandibular SKinfold ... . ccceiacrocecccscsassssosssccsccsncses B

(]
139

i1temporal Fossa - Mianimua Frontsl Grc - Tape and Marker Tool 18.3

»
I

o)

iprozygomatic Menton Arc - Tape ang Marker Tool c.ccececcceee. 25.4

~
’
0w

itragion Minisum Frontal Arc — Tage ONIY ccceicecccacacsccass 29.8

]

. PBitragion Fogonion froc — Toans 2Nly L i ieecicenrcreccecccascenss 2.1

T . Bitragion Minimue Frontal Arc - Tape Holder (..o ..icccececse.. 3I2.1
1 . Rtragion Pogonion Arc — Tane Holder (... eeeicieiiiecnmeaanacees D2.Z
it . 2Bizygoestic Uizactsr — Spreading Celiper (......... cesecacess 14,4

12 . miprozvgomatic Diamerer — Sproading Caliper ciiieceiciecceseses  13.5

(]

i3 . NM=nion-Sellion Diameter -- Slidirg CAliper c.e.cecieccenoc-nenea 1

) 14 . dizygoestic Diameter — Mhdric S52U0€ . .cceciiecccccncencsacssncas 10.F
15 . Biprozygomatic Diaweter - Mebkric Ballge .ecceeicecancccas -evee 141

[vey
(7]
(4]

15 . Mentor Seilion Diameter — Motric Bauge ....cecccieccccanccnns

e e . - g+ e S+ S oy S — -— e -

.5
‘e

3 i7 . OGbeervation f Raomsiies:

3 - -
; —— - s o gy ® S

- -—-.\- - —— ~—~—
3

()

13

18 . Comfort 9 -~ 5 (I being worst CaASE) eceeceie,cccecrrcnaconantes —
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GATR, INFORMATICKN FORM
TESTINE AT CRBEC
S:IIE DETERMINATION XMAC ~ASK

A . Name: EDMARD ZAL ESK1 Subiz=gr Na.:

ro
P

S/N: ——m————— Sex: N Race: WHITE fgaz: 2O

f

: i Asaigned Mask Size Txiegory ! FF Vajues H .
: H + —— . % :
: MaSK ! Expert Fit * Alteraste Size | Expert Fii ! Alternate Size !
: LS o R ————- : :
: Lc : 5 : M : —em—— ] - : )
; S R it ~; i ,m— !
H SCGTT i ™ : S e ———— H
B e e . e i S e ‘_~_, P - . 3
. H 3 - .
I AVCN US106 ! 8 : M : —— —————— !

[y
L ]
"
0y
™
[Tv]
e
"
“
[y
N
f,
[}
¢
"
]
n
L ]
5
[7)
)
I
r
"
A
bt
o
n

4 . Submandibuicar Skindold L. (i i i cierececcecencscscasvssaarcncen O
S . Eitemporal Fossa — HMinimum Fronial Arc - Tape and Marker el 17 2

-
®.

& . BRiprozygomatic Menter Arg ~ T.pe and Merier T80l c.eceeeece-. 25,4
7 . Ritragion Minimua Frontal Arc — T2p2 ONLY (cececiccecacncreacee 28.7
S . Ritragion Fogonion Arc — T3p2 S0lY & criecracsconscasssnonnse
9 . Titragisn Miniaum Frontal Arc -
18 . Ditroqicst Fogonion Arc — Tape Holder (.eeceeicenecscecenanase 0.2
11 . Bizygomatic Dirameier - Spreading Caliiper ... iceciicnncecaa. - 1401

12 . Biprozygomatic Diameter — Spreading Caliper (... .ciciiciieneae 1Z2.9

iid

u
1

13 . Menton-Seilisn Diamster - N Calipar .ciceciecaceceransss 12
14 . tfizygomatic Diemeter - Hetric Sauge (...t eeeceeicenacean-s 13,4
15 . Zigrozygomatic Diameter — Meiric Bauge c.eccicicccncccccsesreases 1T.3

15 . Menton Zeliicon Diameter — Metric 8Gauge ...cciecacnscacsescrase 12.5

i7 . Gtservatica af Angmalies:

— ———

——— —— —

-— —— — -—

———— . ——— -— — o s s ———— - ———— ——— . = " —— o - o } S -

13 . Comfort C ~ 9 (3 being wOrst CASEY .tcceecsecccannsnssacsscee ™
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DATAS INFORMATION FORM
TESTING AT CRDC
SiziE DETERMINATION XM4O MASEK

£ . Naze: FRED CLSON Subjeczt No.: 32

S/N: S=x: N Rac=: WHiITEZ Age: 5

b - ——— —— —— . —— ——,
: ¢ Assigner Mask Size Category ! ¥ Values i
;t : H + - Tmmme e e - il
3 H MASK } Supert Fit ! Altsrnsi2 Size | Sxpart F:t ! Alternate S:ze !
r R e — —lmm—— e e : : - - :
3 H g : S : ™ : ——— 3 ——— :
¥ a Y e o e r _ e e e rrm e P e e e e —_— .
1 —eeseems T - 3 3 -
. SCOTT . 3 ! ¥ : ———— : ——— s
v o e ——————— — - - —— e ® ———————— - + ——— s
i g T ———— —— L4 * ¢ °
2 POAVON USio o S : M HE et : ————— :

o

AN 25

= . Face Size - Adiucstablie Metric Tecplate Circufifera@nce -~.s.s-.. 140

-~ o 6 oo 6

2h T e
»
(P
?
)
%)
ol
1y
r
el
17}
]
)
ko
[
o}
-
(]
el
o8
*

[
L]
]
L]
.
1]
.
L]
[]
1 ]
[ ]
*
)
1
.
[
:
.
[]
[
.
’
[ ]
L]
]
L]
L]
[

oy

S . Bitemporal Fossa - Minimum Frontal &z - Tage and Marker

[h)
Y]
1
¥
o}
.

4]

13

& . BiproTygomatic Mmnton Arc - Tage and Marlsr 7ol ..--.c...... 28.Z

7 . RBifragion Mfiniue F-ontal frc ~ T308 ONIY oo teieccacnancnes Z2.F
& . Btragian Fogordon Src - Tase Only L.l iiiiiecitaciceeeeess LT
T . Ricragica Miarmas Frontal Are - Tape Holder (..l ceieciee--a-- J1.E
’
X i . FTiw-2gion Foconion Arc - Tape Holder ... ... .iiiieiiieaceaceaas 9.5
T
A
s 13 . Bitvgonat:c Diamster - Spreading T31:09r ... .i.eiiececiaaease. 132
»
12 . Srpraot-goastic Disecter - Spresding CSI1Der .. .or.eeseee-eees 1200
g2
e 13 . Menton-Sellicr. Diametar - Si:ding T2lIPSr L.eeeiieiicenna-eaes 1.8
?
.

i€ . BErcygomatic Diameter - Met-ic Gauge .........

Rt
'
L]
L]
1]
L]
[]
1]
1]
a
L]
.
[)
»
[
L]
po
[P}
[}
w

13 . P.prezygomatic Tramsizr — Meirac Savge oLl L-s ectc e  12.9

—

; 15 . Marion Ssliron Dianeter — Melric S5u88 c.c.ceicieciiaanans -- 12

r
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DATA/INFOGRMATION FCRM
TESTING AT CRDC
SIZE DETERMINATIGN iM3H MASK

A& . DhNa=zs: LISA RATES Subject ol 28

SNz

i : : &ssigned Mask Size CTategory ! FF Values :
. : > H _— + —— .
: EASK ! Expert Fit | Klternzie Size ! Expert Fit ! Alternate Size !

- : - : : e e : - :
: noc . S H ~ : —— : ———— .
- L —— —— - o — 2 L3 -
- - r . L] -
: SLaTs : £ H = i ——— : ——— :
. £ 2 . . .
z T . . s s
!OAVON UsSi g s : ™ : - : —_— :
1 . Hsight: :57.Z oa Z . #eight: 135 lbs

-~

T . Farces Size - Adiestsble Metric Teapiets Circusforenze ........ 132

i J

- Subtmandibular SFInFOld ..eeeccesareccccccsnsacsscacsninnscacncs &

i

stepncrai Fossa — Miniemua Fron” 31 Arc — Tape and Marker Taol 14,9

-

- EZworeocvgosatic Menten Arc - Tape ang Marver Tool ............ 25,

~

&
. Brtragion Minieun Frontal Arc — Tape Only ol icrianaceaes 28.5
S

"
1]
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.
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14 . Hizygelotic Diameter — Melr1C SAUGE .ceeccicccccaaactecassaas 13.8
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DATA/ INFORMATION FORM
TESTINS AT CRDC
. SIZE DETERMINATION XM4O MASK

A . Name: JERRY LAENIER Suzbiec: Nop.:

W
w

S/N: Sex: M Race: WHIT

m

W
[

Age:

”
)
pots
H
[}/

Cateqgory P Vaiues

»
U
W
P
W)
3
0
o
i

MASK » Expert Fit Alternate Size Expert Fit Alternata2 S

¥
M
0

sa os 4o o N

M

Yot
-
()
21 W

SCOTT

A% AN #8 oM WE me 0w mn ss
an &% ® a3 ww sm s o

AVON USio

)]

d =m en =m um ew au 2e as wn .l).

e me wu se ws s aw e ex w0 e

ot
[ ]
XL
in
o
W
=)
rh
"
[T
3
|
"
]

2 . Weight: 135 15s
cm
. race Size - Adinstable Metric Teamplate Circusference ........ 146

(%

53 . Submandibular SKINFOld (... i ittt ieeieneacaccassnccnccnnanes @
S . Pitemporal Fossa — Micimum Frontal &rc — Tape and Marker Tool 1801

& . EBiprozygomatic *enton Arz — Tape and Marker Tool cceeecesee.. 2T
T . Bitragion Minimur Fronkal Arc - T300 Tnly ceeiieeccierecaneenas 27.9
3. Datragron FOgumion Srs — Tape Inly L L L i e iiecee isenreeees  F2al

5 . Difragion Pinissa Frontal Arc - 7202 Holder [ .ceeceecncacases 0O

(21}
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1S . ®isroz.gomatic Diaseter — Metric Bawge ...

154 . Menton Seliicn Diameier -~ M

[y
D)
.

il

SEri1C BGauyge ¢ .t eiceiccracnacannan
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PATA/ZINFORMATICGN FOR
TESTING AT CRDC
SiZE DETERMINATION IMJO HASK

£ . Name: LINDA WARREN Subjiact Ne.o: 36

S/N: Sex: T Race: WHITE Age: =

]
t

Assigned Mask Size Lategory Values

se wn o

™MASK Expert Fit Aiternate Size

m
"
Q
0
1
et
-
(11 h
ot

Alternate S

¥
M
]

e sa e4 uu ws o we 4

ILc

aroTT M —— —

M : _—

u
5 e NF ss N om us

AVEN US10 by

o ————

4o au 2w we ws am ws ee ws o}

b owm e ws me oss ew s

1 . Height: 137.5 c= 2 . weight: 118 1bs

. FTare Size - Adiustabie Metric Template Circunference c....... 126

i
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ot
8
X

®®® % e e e e e ENee0 CeeaATeTeeeseRTeces e -
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. Pitempsral Fossa — Minsiaum Frontail &rc — Tape and Marker Tocl 18

6 . Riprozvgomatic Menton Arc - fzpe and Martsr Teol ceeeeccees.. ZT.4

“

ape Holder (... (ieeiciceecace cenen =.z2

il . Bizvgomai:is Piassier - Spresding LelipSr ... .iceiennicne--n-e 13.E
1T . Eiarasygomatiys Drameeter — Spreaghing Caliper o L..o.... ... .. 1Z.Z
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i3 . Z:zygomatic Diamstsr - Metric Zawge (L. ..l LioiLiaiciiaaiaes TR
i3 . Biprozegsomaiic Si3meieor - Metrio 53uge . ..:..iee cees o oe.-.-  YELZ
1£ Menton Selline: Tramster ~ Mstrio Bauge - ... ... ... S S |
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DATA/INFORMATION FORM
TESTING AT CRDC
SIZE DETERMINATION XM40O MASK

o 2 8t e Y et S = rn i = S B " " v St o A i . . — o~ we S o ot B

Name: GEORGE MURRAY Subject No.:

S/N: ~——mm— Sex: M Race: BLACK Age:

. — - — —— ——— — —— —— - —

Alternate Size !

+ .
i i Assigned Mask Size Fategory H FF Values
. mMASK ! Expert Fit "T";f ternate Size | Expert Fit ¢
B R ——

. scott i omoi s L meem
T
et i e e 2t 2 2t et e 2 28 2R e e e 1.1 o o 8 et e e e e e om0 0 e e

18

ot s gt

Height: 188 cm 2 . Weight: 165 1lbs

Face Size - Adjustabla Metric Template Circumference .....
Submandibular Skinfold (.. el seivontnnecssrnsusssnsnscsns
Eitemporal Fossa - Minimum Frontal Arc - Tape and Marker T
Biprozygomatic Menton Arc - Tape and Marker Tool c.eceienens
Bitragion Minimun Frontal Arc — Taoe ONly oot acsansnnaa
Bitragion Fogonion arc - Tape Inly (e eecicsnsnssorasaacsa
Ritragior Minimum Frontal Arc - Tape Holder cocieiccasncnnsa
Bitragion Fogonton Arc - Tape Holder ......ccicisccasnavsanna
Bizvygomaris Diameter — Spreading Caliper (.. iicencnracaass
Biprozvgomabic Diameter — Gpreading Caliper (..o ceesnnanss
Monton-Sellion Diameter -~ Sliding Caliper ceievescin.veca.
Bizygomatic Diameter - Metric Gaug® ... .ce icsescsosocanns.
Biprorygomatic Diamatar —~ Matric Gauge e eerencessscsnans
Menton Gellion Diametwr - Maberic G coiceetcecsenarsnsas

Dhsarvation of Anomalies:
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o e B Gres B e 4R SD AR o Lot e 8 v W
. ee A s e mE A a4 A i wee e s e b e e
- Bem e ame m s e i s mEe B R e s ae ki e el e et e e el b i

e o A . e

ool

-

B R R R R e L b L T Ty Y

Ve i S WAL M A e SR N - . v a o A wa

L e A MR L LG R e 4B We 8 R s e AN e b @ R aed W s

Comfort Do G0 heing woret Ccase) L iieiiiireieatetaaeaean,
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DATA/ INFORMATION FORM
TESTING AT CRDC
SIZE DETERMINATION XM40 MASK

WY o s G (OR  ren T— GA Ge M S D S B Uy GOt D S i +4ed D B S e T S Y s fond® st S S i g > 7 —

A . Name: CHRISTOPHER WAL ZEL Subject No.: 28

S/N: ——remm— Sex: M Race: WHITE Age: 22

! Assigned Maszsk Size Category

' o e e e e f e A e
H MASHE ! Expert Fit“&‘élternate Size | Expert Fit | Alternate Size
: Lc ' M ' S it e
b ecoTT M : S b m——— b m———
PAVON US10 M ! =] e vV e
+ __________________ L — e i N e S AN A S D e W T T GO TS e W MM W) S SR S Sy SR A G S A I R SR e G B . e Sy Y AR = D b - v ——
1 . Height: 177.8 cm 2 . Weight: 185 1lbs
cm
Face Size ~ Adjustable Metric Template Circumference ........ 158

4 . Submandibular Skinfold c.cretevearvecossasarnssssssssssasssasnass 6.5

5 . Ritemporal Fossa -~ Minimum Frontal Arc - Tape and Marker Tool 19

b . Biprozygomatic Menton Arc - Tape and Marker Tool (cccescaneses 26.2
7 . Bitragion Minimum Frontal Arc ~ Tape Only . iiacanertennenaas 29.2
8 . F®Eitragion Fogonion &re - Tape'ﬂnly e 1

7 ., Ritragios Minimuwn Frontal Arc - Tape Holder ......c.cvevevess 31.2
10 . PFitragion Fogonion Arc — Tape Holder .....cececscccnnnacanses 2003
11 . Bizygomatic Diameter - Spreading Caliper .....ceivavcearaasen 137
12 . Biprozynomatic Diameter - Gpreading Caliper .....c.c0vincaacn 2.8
1% . Menton-Sellion Diameter - Sliding Caliper c.ciieecnnenasrianas 1203
14 . PFizygomatic Diameter -~ Metric BGauge ...c.eencervsccansnsercass 14,7
15 . Biprozygomatic Diameter - Metric Gauge ..sevivrcarurrcananann 14

16 . Menton Sellion Diamebar = Metric BaUgE .e.isqortssscassnnssss 12,8

17 . Nbhaservarion of Anomalieg:
3 e e e e e ¢ 5l 1 St 10 s 451 Sl 0 Pl e PR b B S A o 1 D Y 400 e Y ot S O i 4 BN AP S SO B D S D AR e 0 ) S S WD T SEE D WA G
b e ‘ﬂ‘(;(ygfj
et ek e G2 ol 41 remt Sl s o R B o Lo DA W 18 i i S e LS L] D S0 W U 1 D M DO Y L6 00 i W e B o LD 54 G o 8 -..-....--....-........l. ‘;} )

18 . Comfort 0 -3 (0 being woret case) .........Qaeggt;%g....... -
225



A . Name: ANTHONY SAUNDERS Subject No.: 329
S/N: —=———mmm———— Sewx: M Race: BLACK Age: 20

o e o et . o 2 o e S ! £ 2 o o o o o e it o o e et e st b e o e e o +
z | fesioned Mask Size Catesory | Al a
g MASEKE ; Expert Fit T Alternate Sice ; Expert Fit ? Alternate Size ;
. we w4 L RN :
. scott + L . " e e :
. avON US10 L L " L emmem 0 mmmem :
o e o e = 2 et e R e e et o e e e e — +
1 Height: 185.4 cm 2 . MWeight: 179 lbs

T . Face Size - Adiustable Matric Template Circumference ...c.cceas %gé
4‘ Submandibular Skinfold R R R R R 4

5 . Bitempaoral Fossa — Minimum Frontal Arc -~ Tape and Marker Tool 20.3
& . BRiprozygomatic Menton Arc -~ Tape and Marker Tool .c.eeieeesse 29.3
7 Bitragion Minimum Frontal Arc — Tape Only tcieeciencscsannnanss 32.95
8 . Bitragicn Foaogonion Arc — Tape Only ...;...................... 35

o Bitragion Minimuwn Frontal Arc - Tape Holder «..cvevvivanscess 34,5
16 Rikragion Fogonion Arc — Tape Holder ... .ciricconsnsassnsas 4.3
1.1 Bizygomatic Diameter - Spreading Caliper .ccciracencrannanans 14.4
12 Biprozyguomatic Diameter - Spreading Caliper ....cisusececeess 13,3
17 . Menton-Sellion Diameter - Sliding Caliper .ccecencansannssceanr 14,7
14 . EHizygomatic Diameter - Metric GaUuge® ccissseomasavnsncsnsssnnan 14.8
19 . Eipro:ygomatic Diameter — Metric Gauge v..cceriieccsnancanansse 14,3
16 . Menton Sellion Diameter - Metric Gauge® ..ccssreacacrnrsncessn 14.8°
17 . QObservation of Anomalies:

18 . Comfort 0 -5 (O being WOrst CABE) tessistnnssatnvassnsssrsn —

226
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TESTING AT CRDC
SIZE DETERMINATION XM40O MASK
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DATA/INFORMATION FORM
TESTING AT CRDC
SIZE DETERMINATION XM4Q MASE

- [ S e U e B e e & —— o - " — S —- W @ 4 S W= AT S A . P S T P - e P P

. Name: DANNY JOHNSON . Subject No.: 40
S/N: S Sex: M Race: BLACK Age: 19
7 fscigned Mask Size Category | PF values
| e e e e e oo o e o 2o e e o e o e e e e o et o e | e e e et e e e e e e o e e e e e e e e e e e
MASE ; Expert Fit T Alternate Si:ze ; Expert Fit ? Alternate Si:ze
e+ om o s P e 1 e
"“"7-.55??“"5 """"" v _________ C ST
AN usto 1 M P s L meem 1 mmeem
Height: 179.1 cm 2 . Weight: 162 1lbs
. Face Size - Adjustable Metric Template Circumference r.cseeee %%9
. Submandibular Skinfold (..cececeerarecsasssasseassnsasassananes B
Ritemporal Fossa — Minimum Frontal Arc ~ Tape and Marker Tcol 18
Biprozygomatic Menton Arc - Tape and Marker Tool ............ 25.1
Bitrag{on Minimuam Frontal Arc — Tap? ONly cececarnnsrssncansss <27.8
Ritragion Fogonion Arc -~ Tape bnly trecrsnsssenssarsnavsanass S0O.5
Bitragion Minimum Frontal Arc - Tape Holder ......cvecceenees 32
Friragion Pogonion Arc —~ Tape Holder ..i.i.ceisieniscscanssass 30.4
Rizvgomatic Diameter — Spreading Caliper ..i...iceciercceseasses 1441
Kinrozygomatiec Diameter - Spreading Caliper R TR ER TR 13.2
Menton-Sellion Diameter - S1iding Caliper «.eceececeencsceese 11.8
Bizygomatic Diameter - Metric Gauge® c..inevcscentaensanceaseaes (4.4
. FEiprozygomatic Diameter - Metric GAUQe .ccitscviertanaarsasnss 139
. Menton Sellion Diameter — Metric Gauge siessescinsosssassanss 11.9
. Obsarvation of Anomalieat
e ‘
. Comfort Q % (0 being worst case) . E%égi ....!..........

2?7 Mwi%awl CG

.;y
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DATA/ INFORMNATION FIRM
TESTING AT CRUC
SIZE DETERMINATICH XM4O MASK

A . Name: FPAT JCHNSON Subjett Nno.: 4l

S/N; ~ —————— — Sex: Race: WHITE Age:

b
m

¢
'
|
[
!
-

Aassigned Mask Size Catngory | PF */3lueg

rn me
9

' L]

- .

: + ;- S

3 MESK i Sxport Fit 1 Alternate Size | Expart Fit ! Alteriaie Bize &

) : -1 — =t - - : ~- -

! 1R e : s : M : ——— —_—— : )

' i . . — e —— —— — - . 2
. . t . . -——

H °COTT : 1S3 H ™ H —_—— ; ———— :

S e e | ——— o ——— o o § o s s i, s et et e, <o . s . . —— - L]

L] 2 L [ ] T TE———— e — —— ———

: AYON uUS:i2 ¢ S : ] : ~———— H _—— - :

* - —_— - —————— e e

-
bt
~
(W]
)
7
n
39
M
‘

ight: Weight: 130 1bs

acs Size2 —~ Adiustable Mesiric Tempiate Circumference ..(,....-

Wi
.
jod
&
&

“

3 . Submand’bular Skinfolgd ...cciciierceccacsesnnccccsnssensnacancnas

{0
0
.

Wi

3 . Bitsmporal Foscsa — Minimue Frontal Arc -~ Tape and Marke— Tool

. & . Hiprozvgoratic Menton frc - Tag? and Mariaer Teel c.eeieiceeca. &1
7 - Pitracica Minioum frontal drc - Tape Onlv oL caaaaee. 29

2 . HRitragion Fogonion veC — Tap2 Bnly (.. iiiieiciiecncsenncannes X2
F . Bitragron Minimue Fronital Arc - Tage Holder (.. i .cieeecaese 0B

Hoonion Arc —- Tap2 Helder ... iicieiecceceaiaanses 1.1

12 . mprozygowet:ic Dnageter - Spreading Caliper (... i.eiceeeen-.a. 12,9

[y
b 4
]
3
r'-
Q
=]
|
N
i1
[
[
o
o
o
o
oo
'.n
*r
'}
s
g
i

r — Sl:ding Caliper . ... .ot liiciinnen

K-
b

DR T T TP I S IS

pob
Wl
[}

F

s
IJ

1]
~

= - o ——— " —— —— ——— ————— — — — - ——— i —— — " . T —— 2 o o . S e
- — " —— ——— . ————— — - —— ———— > v — — — — —— -
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= X Jo P pipie IR % -

SATA/ IFORMATION FOGM
TELTINS AT CRDC
CIiZE DETERMIMATION XM4G MASK

a4 . HNase: DARFYL DIXCN Sunject No,: 42

S/Ns —~———————— Sax”™ M Races

;

\
£
»
-
L]

+ —— — —_—
- H i Assigned Mask Size Catagory o CF vaiua®zs :
3 - A - - — ’ey - 3
. . LB - b 1]
: MASK it Expert FLt | Alternzite Size | Expert Fit ! Aiterrate S:ze i
: : : — i — :
) : iLc : 7 ! L : —_— ! e ;
s [ 3 L} - [} . _ 1]
L) L] ] . [ ] 2
: SCOTT : b : L : —_— H _———— H
. 3 1 . | I, [3
2 L] ] ] . .
T AVEN LTI0 8 M H S : —_——— : — :

1 . Height: 175.% zam 2 . Weight: 172 1bs

T . Fzacs Size - Adjustable Mesir:ic Tesmplate Circumference ..... .. 1468

3 . Submanditular SKINFOID cecceiseescccscrsacaccasonsarcsscascsccane 9

S . Dxtomparal faosss — Minimum Fr-onts? Arc — Tape and Marker Tocol 18.S
4 . PEiprozwgomatiz MMenton Arc - Tare and Marker Tool ...cc....... 27.7
7 . Bitrzgion Mioaeys Frontal Src - Taoe Only c-ceeeccieceaneeaae 29.5

@ . [iiragion Fogonian Ars - Jape Only ... cciraceccacccaccanceas 3.4

S . mirsgion Minisuem Frontal Gre - Tane Helder c..ieceeceanncaas 32

I . EBitragicon Fojnion Arc — Tagz AnlGer (..o ce it ciinscsececees =X.4

ii ., Rizygomatic Diameter — Meiric BGouQe .vceceeienecrenacaseaaaras 1501
1S . Bipr. cyacmstic Diameter ~ Metric BaUGE .-ec-c-veeeccneanareas 1301
14 . *Menton Seilion Diameter ~ Metric Sauge . ... v cesceveeneasaaa 12.5

17 . Gbhservation nf Anomalies:

—— —— v ——— e — . Y o — e i —— o —

18 . Comfori @~ 35 (O being wBrSt CAS2) cececectcrtectcecctenaconces =

-
I
3

pam—— R T e g—



DATA/INFORMATIOM FORM
TESTING AT CRDC
SIZE DETERMINATION XM4O MASH

s e - ot 1 o s e ot s S S e B BS  B  HAD  B VE el AMD S PR e o B e D S W P - i

A . Name: JERRY GRAYSON Subject No.: 47

S/N: e Sex: M Race: BLACK Age: 19

= om o ome em o e e e e e e e et e e o o e e i ot o 8 e o ot 2 o e 2 o o e e ———
H ! Assigned Mask Size Category | FF Values !
| MASK ! Expert Fit | Alternate Size ! Expart Fit | Alternate Size |
T . s S :
. scottT i om o s D e 1 e ;
A L L e 4 e :
PR e e i et e £t e o e e e e e e ot e o o et et e s 8 2 e S e ~in e e e -
1-. Height: 1688 cm 2 . Weight: 173 1lbs

% . Fare Size - Adjustable Metrin Tamplate Circumference ........ %%1

=

4 . Submandibular SkEinfolid (v e.ee e et oanasrsasssnnaseonsesnessunsessosnns =

S . Hitemporal Fiossa — Minimum Frontal Arc - Tape and Marker Tonl 19.1
6 . Biprozygomatic Menton Arc - Tape and Marker Tool .(.ceineeecnss =Zh.5
7 . BRBitragion Minimum Frantal Arc — Tape DNIY (. iieviecnssnacsee 29,1

I2.5

B . Bitragion Fogonion @ro o~ Tape Only oL u e e i ansacanosaness

4 Bitragion Minimun Frontal Arc — Tape Holdsr .. c.aciciiaansass 3l.6
1 . EBitragion Fogonion Arc - Tape Holder ..o iiienureerneaness 1.4

izygomatic Diameter -~ Spreading Caliper .. ...i.eivncaaienan. 14,

[y
[
s
o
$a

2 . BRiprozygomatic Diéﬁéﬁer - Spreading Caliper ....iesee venanns Z.1
13 . Menton-Sellion Diameter — Sliding Caliper ... ivnsunasrnean 2.9
14 . PBizygomatic Diameter - Metric GAUQR cieve e neeascanarenasenns 14.4
19 . Biprozsygomatic Diameter - Metric Gauge ... ciiieienanansesee. 13.5
16 . Menton Sellion Diameter - Metric Gauge ccevrieerrensrsaansesas 132
17 . Observation of Anomalies:

18 . Comfort O =35 (0 being woret CasS®) ccrencrssernassenansssensss =

230



DATA/INFORMATION FORM
TESTING AT CRDC
SIZE DETERMINATION XM40O MASE

e i D ottt U Pt et Pt M T e M i Sl e e St o S S i o Tt —— v £ o VA Ty ot M o i mare

A . Name: RONALD EFPFS Subiect No.: 44

S/N3 = Sex: M Race: BLACK Age: 22

t““““""‘"‘:";;;;;;;;‘;;;;‘;;;;‘5;:;;;:;‘3 """""""""" FF values :
| MASK | Expert Fit ! Alternate Size | Expert Fit | Alternats Size .
D 1L g”"““.;" ”"',Z}"W""'Q """""""" L o ::ZT"% """" e
. scOTT ",L}“"",: S T_""“’,:"“:::“"{““'ZII '''''''
Cavon usto t oM i S ;

O S

Fro e ae s o e e e i e eam e

Hezight: 185.4 cm 2 . Weight: 210 1lbs

cm
Z . Face Tize - Adiustable Metric Template Circumferenc® ........ 205
4 . Submandibular Shinfold L. s i it r ittt nnr sttt esncssars O
3 . Bitewpoaral Fassa - Minioum Frontal Arc — Tape and Marker Tool 19.35
h Tiprogvaomatic Menton Aro - Tape and Marker Tool ........0.00.0 TO0E
7 . Bitragion Minimam Fronbtal Aro o~ Taoe Only e eiacanaensnanss 30
& Mibeogice Pogonion Geo - Tane bnlv s maea e O S
4 Bit aci e Miacaon Feamtal Qe - Taom Holder o uicssrsivonanes 22
L Lotregion Pogonion Are - Tape Holder ...l .. i00viceiianeanees 35
11 Bizvgomalic Diameter — Spreading Caliper (u.ieee.iviiennnnecans 13.4
12 . Bigrozsygumatic Diameter - Spreading Caliper ... .. ..ceiiieaneas 13.6
17 . Menton-Sellion Diameter - Sliding Caliper ...crieierccnonsnaea 14,7
14 . FEizygomatic Diametér — Metric Gauge ...t neie s ersnrneneas 15,7
15 . Biprazvgomatic Diamater — Metric Gauge (... ciie.unsnnasosaena 14.8
14 . Menton Seilion Diameter — Metric GAUQE siivincearsnsanssasriee 3.2
17 . DObservation of Anomalies:
18 . Comfort 0O -5 (0 being wordt CasS®) tevevssssscsesnsnasnrsssas —

231
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DATA/Z INFORMATICM T9RM
TESTING A1 TRuT
- SIZE DETERMINATION XM3IC NAEK

—— e e 4 et S P s e —— —

A . Dame: LISA WHALEY Subj=ct Na.: 45

S/Ny —— Sexs F Race: WHITE Age: ZE5

<

: i Assigned Magi Siz2 Latsgory ! FF Values :
- t -——— s —— —— 1 — - 3
1 [} v H - *
H MAaSK ! Expert Fit | Qlternate Size | Expert Fit | Aiternate Size !
: i- - e - - P <~ :
R ¢ X > ! y ; s P e : —— :
: - - - : -1
: SCOoTT : ™ : S HE St H ———— :
e : - ———=: 1———— :
1 8NN 810 M : = . P :
T ————— e - —— - — +

o
[
L
m
["H

]
J
rt
"
)
o~
3
o
(]
]
b
L]
%
1]
™3

I}
et
ﬂ
”"”
[
N
-l

d
o
1]

o

‘
[]
n
W
"
1
n

pobs

122 - Adiustaebliz Meiric Templete Circumference ....e..c..

3 . CSybmand:bular CriInfolad (i ie e ittt it cecsctsesconconcsaceen

o

J

S . Ditemporal Fossa - Minimum Frontal Arc — Tape and Marker Tool Q3.2

h
ut

& . Eigrazyaoomsi:c Menton Arc - Tape and Harker Tool c.ceececeeecae 25

Minioum Frontal Arec — TePe ONlyY eceerecccscocscnocess =28B.2

~i
]
w
yor
Dol
=
h
)
[
6
J

2 . Mmir-0ion fogonlon Src — Tap2 ORIy L cieieececcrcccasssasnsnnes SIS
F . PFizragion Miriaoca Frontal Arc - Tepe Holder ... ... ZL.S

o
o

Zitragicn Fogonion Src — Tape Holder . ....ciece.ienicscanceane 3.3

1t . Eizvgomatic Diameter — Spreading Talifd ceieecccaroncan-eaa - 12.9

iZ . Siprcezvgomatic Diameter - Spreading C21l1p€” t.cicieeroaresres 2.Z
1T . Mentan-Seliion Diameior - Sliding Caliper ..... i ceieiinceers 11.F
13 . mizygomatic Diameiar — Meliric G3UG8 (.iceiieniariictecannnae.aa 3.3

15 . EBiprozvoamait:c Diamebtor - Metric S3UGE cc.ciccaaccasceacaaaas (2.9
16 . Menton Sellion Diametar — MRIcriC SBUGE veevievoscareearosanea-s 12
17 . dpservatior of Anomai:iss:

12 . Lomiort T = 3 4 being worst Cas®l L. l.cie.an ~
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DATA/ INFORMATION FORM
TESTING AT CRDC
SIZE DETERMINATION XM40O MASK

A . Name: MICHAE: WRIGHT Subject No.: 46

S/N: Sex: M Race: BLACK Age: 1B

Assigned Ma

~
wn
Y
t
]
0O
]
+
1]
12
0
]
o

PF Values

D
[
rt
b
S
K
pY
r‘n
i}
o
.-l
M
o

Expert Fit

it Alternate Size

m
B
o)
g
r*
1

1)

wn ux wm one we ee o o
P {
&

1]
8
-y
ol
e S

-

D A 11

X

AVDN U5:0

e an sm ue mw oam su W
$ we su we 2w oo me 9n sm we $

4 wuom

[

. Height: 185.3 cm 2 . Weight: 16% ibs

il

- Facge Sizs - Adjustabie Matric Template Circumference ........ 1485

&
.

Submandibular Sinfeid ..ciiecnisrecrasscncanccascassssannsres &
5 . HBitemporal Fossa — Minipus Frontal &-¢ - Tage and Msrker Tool 18,9
& . Biprozygonati:ic Menion Arc -

7 . Bitrggiom Minimun Frontal fre -

2 . Hitrzoion FOgoniaon Sz - T30 JNIY cicecocrancssscnncsarnacss 23

1D . [iragison Fogonion Ars - Tape Holder .t icrsrncncocvransas 5.3
it . Rizygomaitic Tamates - Spreading Talipger (..iverierncacaocaa. 146
. iZ . Thoroz.gonatic Diametzr - Spreading Caliper (L. iiiicacnane 1.2

™
.l
L]

i
J
re
v}
3
)
1N
n
pos
ot
P
"
[}
u

%

|
§
|
r
o
o)
X
'™
M)
7o}
v
n
v
E
[]
.
.
)
]
)
.
[ ]
~
v
'
‘.
»
[
N
y J

14 . zygometlsic Diametser ~ MoiriC SAUCE cieeiciiciccsastecanannaas 185
1§ . Biprozyjoasicc Biamdtsr - Mevtri€ 53u02 ..eeiiciciraiacaraaa.. 1302
& . HMonton Sellicn Tiameter — MEErIC BSUG2 ceeiiiiicncerannanaas 12,9

17 . Ohzervwation of anaoemziies:

i2 . Comfore T~ 5 10 being WOrsSt C3S@) t.ciiicieccttaarananenccsas ~
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LATA/ INFGRMAT 10N FORM
TESTING AT CRDC
SIZE DETERMINATION YM&O MASK

)
~

A . Name: CHARUNCTY BRCOKS Subject Ngo.:

S/N: ———————— Sex: M Race: BLACK Age:

)
(N

fAssigned Mask Size Category FF Values

3
-
[
»
.
2

Txpert Fit Alternate Sice Expert Fit &) ter-nate Size

-

“e 4w ue se HS uwe wu wu = op
18 s Be M4 am me <m BE 0 o

ILC S : M H ——— H —_—

scoTT ¢ ™ : s : —— ——

AVEN UsSis | S H M : —— : ——
- —_— +

1 . Height: 182.9 c<m 2. %e:ght: 150 lis
Zm
T . Face Sizz - Adjiustzbie Meiric Template Lircumference ........ 132

[

4 ., Subpandibular Skinfold ... ... c.ieeceoncccaserocasaconantannsas

- Bitesporil Fossa - Minims Frontal Aros — Tape and Marter Tosl I8

& . Biprosvgomatic Menton src - Tape and Marber Yool ... ee... IS5

7 . Bitragicn Miniaom Frontal Qrc - Tape Onlv L. i iecieeiciaccanaas IO
2 . ZBitragion Pogonicn Src -~ Tape NIy (il iiecetiiieceieeccanas Tx.S
3 . Hitrac.an Minimunm Frontal Gro - T3pe Molider (L.l ieeeeas 2
i . Fatrze1or Fogomion Grc - Yepe Holder L.l iiiiiiecnae. I S
1. Brrwgo3iisc Tiameier - Spreading TaiiPBr ceiiisieeiccccaccase 13,2

&

[N
[}
1y
k)]
\
v}
1
W
i
A
n
[
'™
[\
3
"
]
2
)
)
4
]
L]
on
8
"
]
[Ta]
]
(]
(23]
v
i)
N
S
[]
[]
1)
(]
‘
]
[]
[ ]
4
.
.
)
o
k)
[ ]

i . Yanton-Seliion Diameisr - Siliding C31:1p3r ce.iciicneccieiaeene 13,2
id4 . Pizygoostic Dianster — Metric Bawg® ... vi i iiiic it ccesanen- 133

pob
1

. BEigrozvgomatic i1amster - Metrio GRUgGe - ...l i il icaeacnaan

pos
)
.

0w

[ X°)
u-
L)
(1]
pé ]
re
0
o}
V
poat
bow
7
)
3
W)
™
1]
1)
]
e
0
-
|
i
13
-
o
n
)
[\
¢
n
1]
[]
[ ]
[]
1]
+
L]
4
L]
[
[ ]
[]
[
L]
L)
L]
]
L]
L]
:
L]
[
dob
N
L]

17 . Thservition S5f &nomaliies:

18 . Comfort O =5 {0 being ®OTSY CAS@T ceeeccerasccnnccanscsaanes =

AWy Wy 3 Wy W W W - W W W Wt - o e L el ol . B



Sy S r et e 1 AN b b et e CE R R vy L enew, W s

l‘,w Bt el Tt 67 pp
3

{
DATA/ INFORMATION FORM

TESTING AT CRODC
SIZE SETERMINATION XM4D MASK

+ —_—-—— - ————— e e +
: i fissrounsd Mask Size Category | FF Vziues :
: : —————— : - -
: MaSK T Txpert it | Aiternate Sice ! E.pert Fiz ! Alteranat*e Si-e .
R - - : : :
H iLc H M : 2 H — L :
. —_—— ———- : —l——— - :
: SCCTT i S i M : — : —_— .
T . B e o e e . - ‘e . e e a 2 z
K . . s § -
i AVON USio ] : S : —_—— : —_— :

172.7 cm 2. wWe

bt
.
lml
(10

)
L)
"
(1]
"

g 1586 ibs

Y]

I
[\

X . Face Size - Adiustabie Metric Template Tircunference ........

mn
[ ] [ ]
mw M
Pt
Ty
3 4
L v] e
13 Q
LY NT
w r
oo
yond
mn W
] “
n
n 1))
W X
e
! ]
£
X 0
o ot
3 o
”
g
) '
[
L []
l‘ .
g ]
L]
P ¢
] .
o .
]
]
+
L]
[ ]
[
[
’
[]
*
L]
L]
¢
[ ]
[
[]
L]
L]
L]
1]
13
[]
[
L]
L]
’
o) (7] [T
n N
~

r

s — Tape and Marker Tool

2pe and Marver Topnl ...l c.ie.-. 5.7

~
7
pe:
-
1
1]
n
(ol
[,3

Minigum Frontal Arc - fage Cniv

I R R I AN A B SR R

€ . Dntragron Fogonlon f0C — Tape Only ieeiiiriaeccccncconaananas :.@

Jat
pet
X
ot
)
“a
[To]
n
J
[}
’t
%)
!l
"
.
"
fy
D‘
|
{(f)
'Y
]
fu
%
P
o
Ty
A
1]
oot
'.h
k)
]
4
L]
1]
[]
[]
*
[}
[]
L]
.
[]
[
&
F)

1T . EBEworozvgometic Dramster - Sporeadirs Tsiiper . .. voi.e-ci.-. &7
17 . ™anton-Sellicn Diasster - Sluding Cas:zar .. ... e N 33

4 . Hizygomstic Drameiar — Melrizo S2u08 ... liiiieiicicancaaa 1€.=
1S . Brprezvgomal:iC H1aa29nar — MEEriC BAUDe L ieei.cr.cacaceaconana 17,7

14 . Menion Seliion Drareter — Melric SaU02 cviveerire cneceeseass (2.5
i7 . Obhsarvation of Anonaiiss:
—_— e e m = o

18 . UComfor: 0 - 3 I D2IN0Q O ST CAZO? veeeccecanann ceesanes T

235



> ghy ot by “rly DLy “PAy L TaSd%a Y L% S 0l BTGP DI DS T il a By At e Sy’ I’y ol e S I -

DATA/INFORMATION FORM
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S7ZE DETERMINATION XM40 MASK

& . MName: ROBERT WEINSTEIN . Sut ject No.: 49

S/N: Sex: Race: WHITE fge: 19

assigneu Masx Size Category | PF Values
.
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DATA/ INWFORIYTIGN FORM
TESTINS AT LRDC
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DATA/INFORMNATION FORM

TEETI

NG AT CRDC
SIZE DETERIMINATION XM30 MASK

LY aa o
S -.\ux.;\x..cﬁ"_‘.-

ie

p=r 8% 1

>

Assigned Mask Size Categoryv

PF Values

A, A Y

'
|
\

N

2 1 . 3
3 . . L[]
] . s 3 e L3
[ ] 2 - . - [ ]
: MASK i Exgsrt Fat | Alternate Size ! Expert Fit ! Altaraate Size !
: H - - : : :
. iLC H Lt : = H ——— : —_— :
I . - —— 1 - P ]
1 3 L] . - - 1 ]
H SCGYT : ™ H il P HE it H
- l__ —— J—__ t § F) .
Py - . . 2 e
T AYON US:ig M : L : —_—— : —_— H
I — i ———— —————— +
3} . Height: 173,22 ca 2 . Weight: 171 1lbs
. cn
T . Face Siz2 - Adjuszadls Matric Tompiate Circumfersance ........ 163
4 . Submangdibular Shindold L.l el iciericcactanccccerrceceee B
S . Ztemporal Fossa - Minismum Frontal Are — Tape and Marker feni  15.5
& . Biprozygomatiz Menicon Are — Tace and H3rker 7001 ceeeeccenees 26.7
7 . Eitragion HMinioum Frontal Arc — T20e BNl wilivieconescacenan- 3IO.1
€ . Ditrag:on Togonion Src — Tage Oniv (. iiiiieneeneeicecacannaeas 3IZ.3
¥ . Ditvagion tirimum Frontzl frc - Vape HoloSr fieeiieenccenaeas 37.5
¢ . Firiragion Togonion 8rc - Tage HOIGer . . ueveeeirconcncaneae-o 3
it Bizygomaiyiz Tiameter — Spreading Calioer ... cisieeen.naeoens 1¢. 2
17T . Riprot-gomatic Dianeter — Sorecding CaliDer o ceveeeooonneanen 12,2
12 . Henior-Sellion Diametasr - S113i0g ColipBar veeicenencnnoenanae 132
IS . S[itvgomatic Diameier — MeiriC BagE ... .iiieeciceeccean e 16.2
153 . BiorozygomaIic Diseeisr — Mebric BauGe ... ...t ia e aaaes 1Z.2
ie . Menton S2il:0n Diagewer -~ M2triC SAUDE ceveevroarcracenvannas 13,9
17 . Dbs2r.arian 57 Ancsslizs:
18 . TComtort G =5 V0 52I1N0 WOTSt CASB) t ettt et =
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DATA/ INFORMATION FORM
TESTING AT CRDC
S1ZE DETERMINATION XM4C MASK

A . Mass: DARRLY DIXON (REPEAT? Subj=ct No.: 359

8/N: ~—m——— e Sex: M Pace: BLACK Age: 19

+ ~ —-—

: ! Assiqned Mask Siz~= Cstegory ! FF Values H
; M ; Expeit Fit ; Alternate Size ; Expert Fit ; Alternate Size ;
; 4 » —-; M ; L ; ————— ; —_— ;
;- SCOTY : M ; L ; —_— ;‘~ —_— ;
; AVON 431 ; M ; S ; —_— ; —_—— ;
+ - - - ~—r
i « Height: 172.7 ca < . Weight: 183 1bg

T . Face Size - Adjvstabie Metric Templzte Circumference c.ccecee. 25
4 . Subrandibuiar SKonfOld cveeiecvcecccccrscscccccaccreccnaceanae 7
S . EBitamporal Fossa - Misiaum Frontsl Are — Tape and Marker Tool 19
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¢
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S . Brfmagion Pogonion oS — Tape IRl . i s e reecncrccanecncanns ITI.7
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DATA/ INFCRMATION FORM
TeESTING AT CROLC
SIZE DZTERMINATION XM4O MASK
A . hName: DONALD PALMER Subject No.: 690
S/N: - Sex: M Race: WHITE Age: 232
H : Assigned Mask Size Categery | FF Yalues : -
: : : o + :
: MASK ! Expert Fit | Alfernzie Size ! Expert Fit ! Aiternate Size !
' - H -— . : H
: ILT . S H M H — : —— H -
A _ - z P | J— | .
: : : : H :
H SCOTT H ™M H S : — H —— :
: : et e - : :
1 AVON US1C M : S i ——— : ———— H
~~— - - e
1 . Heigat: i172.7 cm 2 . azight:s 127 lbs
ca

53 . Face Size — Adjustablie Metric Template CirfUtfeEronce tsceee-. 1Ii30

Qd . Subgandibaliar S¥infold (. i i iiiiiecnceacns Laccocerccccccceee 3

T . EBitemporal Fossa - Miaimum Frontal arc - Taps» and Marksr Tcol 18

& . Biprezygomatic Munton Arc — Tape anc Mardber Teol suicecsesens 28,72
7 . Bitrag:on Hinisue Sroatal Arc — Tac2 001y tieiiieieancceeaneaa 28

£ . PBitracion Fogonian O72 - Ta02 [MIV tiincrerincneacenccensaneas 29

? . miragion Minimum Frontsl Ao — Tape Holdar (L iiiiicieenenaa. 3002
9 . 2itragiod Fugonion Arc - Tzpe Holder ....ie.ii. ceiiceniana... 29
i1 . EBizvgomatic Diamstsr - S0resding Caiio8r t.iei. ceneceiscaaaen 13,2
12 . Piorozvoomzuic Diameter — Sprozzding Caiioer ... ... ceecseceees 12,7
iT . Menton-Sellion Diameter — Si1ding CaAlibe™ tineieueecncecnacena iZ2. g
18 . PRizvgormatic Dianmeter — Melr.ic BEu0e coscveeerceeacnccocacsana i3

16 . Henton Scllion Dizmeter — Meirit Baug® ..eeeccceece sccnearee
17 . fOhservation of Gnocasiros:
18 . Comfort D =5 (7852100 WOTSE €358 &1 ieceeeerncoaccocnosaoesn
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DATA/ INFORMATIGN FORM
TESTING AT CRIC
SI1ZE DETERMINATION XM4O MASK

A . Mame: THOMAS CRAWFORD (REPEA1) Subject No.: 61

S/N: Sex: M Race: WHITE fge: 17

Assigned Mask Size Category PF Values

MASK Expert Fit Alternate Size Expert Fit Alternate Size

X
ue a4 %o am sum ne =
R we we Av 42 a3 mE ew sm P

d uu au se an sn us e sn e

iLc L _—
scoTY " L —_ _—
AVON US10 ‘ﬂ—‘ L i —_— ‘; —-—
-
1 . Height: 172.7 ca 2 . Weight: 160 1ibs
S . Fare Size - Adiustable Metric Template Circumference ....c... %;b
3 . Submandibular SKIiNfOld -ceeeeesececcccececcsccaccccsccsscnces S

S . Pitempeorail Fossa - Hinimum Frontal Arc — Tape and Macker Josi 19,

& . PEiprozvgosatic ¥enton Arc — Tap2 and Marker Teol .(..ieeeeeeecs. 26.8

7 . Ritragion Minicum Frontal Qrc — Tape OnNlyY ceeecececenccessees 29.7
2 . Biiragion Fogonion drc - Tape Only (.. caeeeoaeo.. s .
S ., Eiifrzgion Minimum Frontal Arc — Tape HYider c..ceceeans ceeees 32
i . mitragion Pogonion Arc — Tape Hoider ..ieeceiceeccecenenss e I
1i . Tazvgomab:o Giameter - Spreading Caliper ....... cesescenns ee. 13,7
) 1Z . ®Riprozygomatic Diameter - Spre=ading Caliper ........ S D <
1T . Menton—-Seilion Diamet=r — Sliding Caliper ....... ceeveseacnan 2.7
- 14 , Zizygomatic Diameter - Metric G3uQ2 .ceceece ceeaan cceccseees 14.4
15 . Biprozvgonatic Drameter — Meiric Gaute ...-.-c.... ceaeen seenes 13.Z2

14 . Menton Sellion Diameter - Metric BaUGE veeeerccecsnciassaasss 12,7

17 . Observation of fncnmalies:

e

i8 . Coafor 0 - S 0 D3N] wOrst CASL) ccccececs seccecsasssscns —
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DATA/ INFGRMATIGN FGRM
TESTINE AT CRDC
SIZE DETERMIMNATION XM4Q MASK

A . Name: RICKY RAYBURN {(RIPEAT) Sub ject No.:

[
3}

S/N: Sax: M Race: WHITE Age: 29

j ! Assigned Mask Size ZesteEgory © P Valiues ? N
; ASK ; Exgert Fit % Qiue;"ate Size ; Expert Fit ; Alternate Size ;
:ILe : £ 5-- n— : : : )
; SCoT7 ; ™M ; S -; —_— ; _— ;
. _ : : : :
; AVGM US1C ; S i e | : — : —_— :

1 . Height: 1182.27 cm 2 . Weigtt: 155 1bs

3 . Face Fize - ivdiustadble Metric Temslate Circumference ........ 155
4 . Subrandidular SKinfole coueeeeceercaseccessscacccacsecaanenes 5

. Eitomseral Fossa - #Miniaum Fronital Arc - Tape and Marker Tooi 1R
& . Eir.ozygnmatic Menton Arc - Tape and Mariter Togl ciceeceeceees 28

7 . EBitragion Minigus Frontal Arc - T30 DnlY ciieececcennceaeenes 29.5

8 . Bitragion Foomon Arc — Tap2 NIy Ll ieieeciecceccccncencas o lo=

@ . Bifrzgiorn Prmipaa Frental #&rc -
10 . Biitragicn Fogonior Arc — Tagoe Holger ceaeeeiceceacaccnseionss .4

11 . Bizygoast:c Diamster — Spreading £2liPer c.iiceicaceccaaasaasas 2402

1T . PBiprosvgomatic Diameter — Spread:ing Caliper L....ceceeeee.... 12.5 )
1T . Menten-Sellion Dieceter — Sliding Calipger .ecececeece eveas.- 12

13 ., Brzygocmetic Diametsr — Nelric BIUDE ccceceevascccsnoancanen-a 135

1S . Siprocvgosatic Diameter - RMetrio S3UQ2 cceiencreccsce-coavees 13

i . Coafort D - 3 {0 b2inig “Orel €ASE) ceivcecscsscvenccssssoncnns =
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DATAZINFORMATION FORM
TESTINDG A1 CRDT
SIZE DETERMINATION XMID MASK

b ]
[

Name: DENNIS PRIEST (REFEAT) Subject Ra.: &3

S/N: Sex: M Race: ®WHITE fne: 19

: ! fAssigned Mask Size fategory ! FF Yaiues :
: : + H + i
: MASK ! Expert Fit ! Ajtern=t=2 Size | Expert Fit ! Alternate Sice |
: : ——t : — :
: iLc H s : ™ : ——— : :
s ] — Ll . - .
. . 2 . a 3
H SCaTY H ™ : S . ——— H — :
T 2 3 3 2 .
2 . 3 - L] L
! AVEN US10 x| : S : ——— : — H
1 . Height: 75.7 €m 2 . wWeight: (3D ib=

Adjustablie Metric Tesslate Circusference ........ 159
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H
& 1T . Honten-Seilign Diameter — Stidisg ToiIpSr c.aiieiceccs ~eee. 322
o
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DATA/INFORMATION F3RNM
TESTING AT CRDC
SIZE DETERMINATION XMA0O MASK

fg

PATRICK JOHENSIN (REPEAT) Subect NG.:

o
N

S#N; Sexs M Race: ¥HiTc Aoe: 19

:

Aiternate Sice

ilc

e 1wk se s ovu
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X
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S5 . EBiprozygosatic Mecton Arc - Tace and Maricer To0I ccieceencaa. 24,5
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il . Sazygumatic Diastier — Sproafing TalIDer L. ... icidieenncea. 135

12 . Baprozvgosat:c Diacetar - Sorsaging C3itDer L.l ii el ienvea-.a 1701
i3 . Tenton-Seliion Diameter ~ Siading Taliper ... .i.iieiaaneca.. 12.5
15 . Rizygopatic Diamete™ — Melri1T BaUGS v vuecucencncirroonnnnees 18,2
1S . BreroIvooesiic Dissster - Hetric BAUGE . -icciceciiaaccaaaea-. 3.4
iS5 . Fonton Seliicon DMICUIEr — MEPEric GAUGE 1 .cicicincnncenaen-naar 12.8

17 . heervaricn of Sncoeszlios:

18 . Ccmafor: 0 -3 basng worst cace) -
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DATA/ INFORMATIOGN FGRM
TESTINS AT CRDC
SIZE DETERMINATION XM4CG MASK

A . HNane: MARTIN SIMONS (REFZAT) Subject Mo.: &3

7

/N Sax: M Racz: WHITE fge: 18

. -
“ : i Assigneg Mask Size Categerv ! ¥ Values :
: : ; —: - :
: MASK ! Expert Fi1it @ Alternate Size ! Expert Fit | GLitermate Size !
: : : : ;— :
H iic H s H M H —_—— : ——— :
a 2 » - t -
[ ] * - - . T
: SC3TY : 8 : ¥ : - : —_— :
T ——— — . T
) A . L] . -
s AVSN ySic | 3] : S : —— : —_— :
i1 . Height: 1BC.T ca 2 . ®wzight: 159 1lbs
c:
T . Face Size - Adjustable Metric Template C.rcusference ........ 142
4 . Submandibuiar Shinfoid .. ..t s iiiiaicccccrasrtsenscacsnace I
3 . Sitemporai Fossa - Minismus Froantal frc - Tape angd Marker Tool 19.2
6 . ETiprozyoomatic Menton Gre — Tape ancd Marior Tool ceeerecececce 23.5
7 . Bifragion Minioum Frontal Arc - Taps2 0Ny cecccenceeccanceeee G2
2. Bririgion FTogoanitn Qrc - Tane Only Ll it icideccecneccnnsnnes o
2 . Jriragion Muintmoea Frantal Arc - 7302 H0Ider (i .iiceeiencrconcas 23
¢ . Titragion Fogonion Grc - T30 Holder (.. ieieeccecncccsacannnene oo
1 . Bizvgomsi:c a2aster - Spreading 311020 ceiiiccenccancscoaaaa 13,4
£2 . Biprotvgeoeiic Uiz2meter ~ Spresding Txlapsr ... .. e ccerrens .=
17 . Menten-Sellicn Diamster - Sliding Caliper .. iiiiiceccennnaas 1207
12 . Tizygormatic Diceeter - M2Ur1C T2UQE ... iiiencas ciesacesans 12
1T . Baprocvsosat:ic Drameter - MEiric DauGE L L.l ..-.. teesa-aaw- 2.8
16 . renton Sellion Riameior - MBICrIC G2uUge (Lt ieeeaaceaaa  1T.4
i7 . Obgorvacion of Shoasli:es:
i . Loméore <o - 3 G DEING OIS CASEY it iccrccncscoannnanns T
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15 . DBigroZvgomstic Dianmetsr — FReiris S4AUGSE ciccectiicantorccenaanaa  17.3
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PATR/ INFORMRT ION FORK
TESTING A7 CRDC
S1Z2& DETERMINATIOR XM4D maSH

A . Name: ANTRONY SRNDERZE {RErEATS Sublect He.: 68

B e m———————— Sex: M Rac=2: [LATK Age: 20

-- ~———— -
: ! &Azsigned Mask Size Categdey ! PF Yalues H
: : - g I———- - :
: MASK I Exger: Fit I Llternats Size [ Exgotet Fit ! filternate Siza
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4 » S’mea;‘dlb’_‘.lar Ekin;aiﬁ q.-..o-.-.-.‘..;--av.-oav-oo.-;j-:cc-o 5

=y

8
o
N
g
FEy

S . Bitezgoral Faossa — Minisus Frontal frc — Taps ang Marker
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7 . SDiitrsgion Minimua Frocisi S - T3cx IBMIV teesiecccccaazesvece S5Z.38
8 . Ritragion Fogonior Arc = 7252 Tnls (ol sricserccsancrzeioanes 5.5
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H i Ascigneg Mask Sire Category | B ‘;F Values ;
3 3 pm— . : + :
3 MASK i Exoert Fit ! Alterrate Size § Expgert Fit flternate Size !
: H . T~ : :
: i : S : M H ——— : _— :
: t— : 1-— : :
: : : - : :
; PVGN U510 [ : S i ———— : — :

1 . Height: 1892.2 ca 2 . Weight: :48 1bs
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> . Face Size - Adjusiakle fofric Tomplate Cirduesference ...c....

4 . Suboandibular Shinfold c.icie.ceetacccceastcocccnsocncsanconcen
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S . Bitemgersl Fossz - Minieue Frontal Ar-c — Tape and Marker T=0! 19.3
& . Biprgcygometiz Menton arT —~ Tage and Marks» Teol . .eeiicrae.e Z=
7 . RBitragion Minisum Frontal drc - Tage TNly L. (ecrvcecaccoraens 2.2
8 . Biitragion Pogonion &l ~ T2p2 CNLY recectocrcscncscsasanansrss 32

. Bitregics Manicus Frontal Arc - Tape Holdar (... cvecicnccaaaa 32.5
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SATQ/ IZFORNATION FORM
TESTIND A7 CRDC
SIZE LETERMINATION XM&O MASK

R . Nace: BRUCE MACKEY (REFEAT) Subject No.z 70

S/N: Car: M Race: SLACK Age: 18

Assigned Mask Size Categery FF Values
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DATA/INFURMATION FORM
TESTING AT CRDC
51ZE DETSRMINATION YXM4Q MASK

A . Name: RODNEY POPPLEWELL Subject No.: 71

S/N: -—m————— Sex: M Race: WHITE Age: 19

§

ign Mask Size Tatzagcey PF vValues

o anang

; e 455 ; Expert Fit | Ailternate Sice ; Expert Fit 5 Alternate Size ;
! ! nc : s : ™ —_— o
: scotT i L : " f o o— i e ;
i avON Usio ! X : Lt — 1 :

1 . Heignt: 177.8 ce 2 . Weight: 160 los
« « Face Size - Adiustable Metric Tesplate Circumference ........ 165

& . Subme.ndibuiar S‘éinfclé L R LI I I I R R R A ) 5

«

Bitempcral Fgssa — Miniamum Frontal Arc — Tape and Marker Tool 13.6

o

Bigrozvgomatic Menton Arc — Tape and Marker TOool c.cececoccecas 27

~

« Bitragion Minimum Frontal Arc - Téoe ONlY cceccccccncnancsases 30

f,
[

3 . Titragion Fogonion Arc — Tape TNlY cccicecccccnnsscoraanncasna
@ . Bitragice hinious Frontal Arc — Tape Holder .....ceceececcees I1.5
190 . Bifragion Fogoniom Arc — Tape Holder ceceecrececnrccannncaneees I2.5
11 . Bizvgomstic Diameter — Spreading C£31iper ceeeecce-.- cetesecsses 14,2
12 . ©Biprozvgematic Dianeter - Spreading C3liper ccvcecencccneeacs 133
13 . Menton-Seiiion Diameter - Sliding Caliper c..c.veceecancacre-. 12.9F
14 . Rirygomatic Diameter - tric Bauge .cc.ceveca.. eesecaazeseeres 14.5
15 . PBigrozvgomatic Diametar — Metric Gauge ...c-iieiiecannaceeses 13.6
15 . Menton Sellion Dismeter — Meiric CAUGE cc.cecccsccancenceacases 2.9

17 . (Obezrvation of fnemaizsee

18 . Coafort G -~ 35 {0 being worst Case) c.ececrccrcsnssasnccccnanea —

25,
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A .

DATA/ INFORMATIGN FORM
TESTING AT CRDC
SIZE DETERMINATION XM40O MASK

)

S
+
R
)
b
s
i
$

A . Name: MICHAEL FORD (REPEAT) Subhiect No.: 72

S/N: Sex: M Race: BLACK Age: 20

Assigned Mask Size Catsgory FF Vaiues

MASK Expert Fit Alternate Sice Expert it rlterrate Size

0 am mu um B e s ww me
2]

" uw mS we =% 4m wm ma xe

ne uu um au me 8o mu se we o

W ms B ww wn an we o

ILc ™ : —_—— —_—
SCOTT M : L —— —_—
AVON US10 M ; s —_— —_—

.1}. “% aw N4 as s0 e ee es we &

+

Height: 172.7 cm 2 . Weight: 164 1lbs

ae
(]

)
3

l

o
N

Face Size - Adiustable Metric Template Circumference cceeeees

oW

t

« Submandibular SHINFCICO .c.ceeccacceccaccencssccosnnsrnconcsoess

S . BRitermpcral Fossa - Minimum Frontal Arc — Tape and larker Tool 19.5S
5 . Hprozvgomatic Menton Arc — Tape and Marker TOOl cccececcaeerr 27.3
7 . PBitragion Minimum Frontal Arc — Tape BNly cecciciee ceccocnes 29.6
S . Bliragion Fogomion Arc — Tape Bnly ..cecececciecesesvesoscnnes I2.7

S . PBitragion ¥Miniaum Frontzl Arc — Tzpe Fdolder ... ceeecnescenae 22,3
13 . Ritragion Fegonion Arc — Tape Holdar . .ceiccecsacscccccaane I2.1

11 . Bizygomatic Diameter — Spreading Calioer .c.ciieccccececaceaees 18,1

12 . 2Biprozvgematic Diameter —~ Spreading Caliper ceoceieeeeeecdeesaee 133

1T . Menton-Sellion Diameter — Siiding Caliper ..ceveceeeececanses 12.9
18 . =Rizygomatic Diameter — Metric Bavge ....... ‘ecacacsens eees .. 14.8 i
iS . Eiprozygomatic Diasmeter - Metric Gauge ............ cecass.e-- 13F.8B
14 . Menton Seilicn Diameter - MetriC Sauge .ieiiiniicaeiceiaraneees 12,7

17 . ilbservation of fnomalios:

{8 . Iusavort O -~ 35 (O belnRG WOrSt €BZ@8) ceccccserversscancocncceee —
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DATA/ INFORMATIOM FORM . ~T  s] /i
/ TESTING AT CFDC et O 2, 3o
SIZE DETERMINATICN XM4O MASK Lils SRS

-

A . Name: ALLEN CASANOVA Subject No.: 73

SiN: Sex: M Race: WHITE fige: 21

) ; i Assigned Mask Size Category ! PF Valurs ?
; MASK ; Expert Fit ; Alternate Siza ; Expgert Fit ; Alternate Size ;
i nc : s : M : : ; '
; SCOTY ; S ; M : : ; : ‘
T : n ; P : ’

[
.

Height:s &7 Cc 2 . UWeight: 145 1lbs

Face Size - Adjustables Metric Template Circumference c.:c<..> 135

il

- Submar‘ﬂibuia\" Skinfﬂld S es e s s acssssncroRTAPIEIsOR St vcencssssusaS 2

“u b

Bitemporal Fossa — Mianimum Frontal Arc — Tape and Marker Tool 19

& . Fiprozyvgomatic Menton Arc — Tape and Marier TOOl cecececccceece 28.32
7 . PRBitragion Minisum Frontal Arc — 7age BniI¥ cc.iicicceccannsaaas 2F5.7

€ . Bitragion Pc3onion Arc — Tape ONly e i cicsacncarscencccaceanas .3
F . Titragion Hinisum Frental Arc — T3p2 HoIger cieicaccncaaccaee 2.5
i ., fitragion Fogonion Arc — Tape Holder (..eeecciercanncccaneaee 351.5
il . Bizvgomsatic Diameter - Spreading Tailifeor .. ceece.a. cercecnnen 1d3.e
i2 . HMmprozvgomatic Diameter ~ Spreasding Caliper .c...uiecescecesess 13.7
i3 . Menton-Sellion Diameter — Sliding Calaper ..c..... sresesccass 11.S
id . Tizygomatic Dizeeter — MotricC Galig® c:iveeviicceecancncaesecses 15.1

1T . Biprozygomatic Diametor — MeiriC Bauge r.vveeeceencscnancscans 18

n

15 . Menton Sellion Diametsr — MetriC Bailge . ... cciecececescaareas 11,

17 . Observation of finomalies:

i8 . Comfort O - 5 (0 De1ng WOrSY TASLY teeiecereaconcannoconn cees
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DATA/7 "NFCRMATION FORM
TESTING AT CRZC
SIZE DETERMINATION XM30 MASK

4 . Name: EDRWARD STRRXEY Sublect No.: 748

S/N: Sex: M Race: BLATK Age: 22

<+ - ——

: ! Assigned Mask Size Lategory | FPF Values :

: i + H - {

; MASK ; Expert Fit | Alternate Size | Expert Fit | Qiternate Size

t I " s ——— — '
: sort 1 5 ¢ :1 o =

: ~t - : - -1 : N e

: AVON USiID M H L : ————— ; —— H

+——= - > +

1 . Height: 4B cm 2 . weight: 155 1lbs

n
3

3 . Fsce Size ~ Adjusrtablzs Metric Tempiate Circucsiercnce .c.c.s.s>. 14%

W

Submandibular Skinf:‘ld e s e e v o GeeetesrentoeelesetoeansaadsrteetencC

K
[ ]

1
3
(]

S . Jitemporal Fossa - Miniamum Frontal Ar-c - Tape and Marker Tool

. & . Riprozvgoemat:c Menton &8rc — Tape ana #arier Tosl .ceceecseseess 252
7 « Bliragion #iniaum Frontsl Arc — Tape Bnly coiiiecvevcansee-se SO.5
B . Fitragion Fogonion Src — Tape Only .- ceiceccvcccnscrccannrnee 3
? . Ritragion Miniaue Frontsl arc — Tage HClder cicicevraceoansees 3

10 . Ritragion Fogonion frc — Tape Holder ... c.ieivvecececrasnean-eae =i

[
7]
.
9 0N

11 . Bizygomatic Diameter — Spreading Caliper «ieieerivecc,ceerane
12 . ©EBiprozygomatic Diameter — Spreading Tsliper .(...ecececia-sve-. 313.4

o
.
o

1T . fanton—-Scellicn Diameter — S1iding Taligeor . ...ccicecccscsceas 1

13 . Bizycomatic Diameitar — MPUriC GAUGE .ececcciee ccecoccares seses 8.3 .
iT . Biprotvgoestic Diameter — Metris 52auge i ciiireneiencaesscess d3.7

15 . Herton Seil:en Disaeter — Metric BaugG® -<cciviccvricncneraasaaa 12,8

i7 . Observatiorn of Anomalies:

i8 . Comtort D - 3 {0 peing worSt C3SET teiceceenarsstoencrsaccse =
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DATA/ INFORMATION FORNM
TESTING AT CRDC
S1ZE DETERMINATIGN XM40O MASK

VS

A . Name: DWAYNE FOTOKA Subject Ns.: 75

S/Ne Sex: M Race: RHITE Ages 25

f«.ssigned Mas« Size Category

Alternate Size

FF Values

MASK Expert Fat Expert Fit Alternate Size

" me we ug mM

1L S M

"4 wm e uu su we e
!
ne au #s an 88 e e &

SCOoTT H M S —_— —_—
AVON US1G : S M _— —_—

$ me an en e ma ke En ae ew

P B8 NN 4B Be K BN 4N as ee .,}-

[
s

Heighi: &9 ce 2. HWei--t: 160 1lbs
=t
3 . Face Size - Gdjustablie Metric Teaplate Circusference ..c.c..-. 155

4 . Submesndibular SUINFCIO ccce-.ccecccceccvcnanscccccnncascncncans

&
J

Iitamporal Feossa — Miniasumn Frontal Arc — Tape anc Marker Yool

& . FBiprozygaisatic Menton fArc - Tape ang Marker Tcol ..ccecccceee 7 o

(T}

~
L]

4
p
2

Bitragion Miniaum Frontal Arc - Tape BnNly ceeccevecscsaccncss

8 . Ditragion Fogonion Arc — Tape ONly tceceicceccacncsasccsanancas

i
N
)

N

2. ltrzg:ion Miniswem Frontal &rc — Tape Hoider c.eecceao.. ceececae 2.3
i . Ritragion: Fogonion Arc — Tape Holder .c.ceceeecccaeaea cecssccesns I32.4
1 . Bizyvgomat:c Diamater — Spreading Caliper .......... ecsesceees 14,2
12 . Bigroz;gomatic Diameter - Spreading .aliper ........ P

1S . #Henton-Sellicn Diametar ~ Siiding Caliper (.c.ceccceccceveaess 12,7
13 . Tizygomztic Diameter — Metric BaAUGE ...ccieciiecnccnnccncvena-s 18,8
1% . Baprotvgomatic Diameter — Xetric Gauge ......... .
ié . tiz=nton Sellion Diameter — Metric GUGe .cceeecenrinescancecsaes 13

. Cbhservaticon of Ancmalies:

i8 . Comfort 0 - 1) baing we-st case) c.ieeeececnaenn- ceeteacne .. =
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DATA/ INFORMATIUN FORM
TESTING AT LRDC
€I17E DETERMINATION XxMaQ MASK

]

S/N: Sex: M Raca: WHITE/SPANISH Ags: 35

Assigned Mask Size Category

o
[=]
?
o)
/]
m
U
pods
N
1

Expert Fit Alternate 3

e

nc M S

He me en we mw &

sSCaTT M s — ——

88 4m 1B gw 44 mn B uw uW
.

He ue o8 we en sm et &

AVON U51¢C Ly

P Um x4 eu w1 Ew me HE s as .‘L

$ %5 su 4w sw S5 aw e an e» &

i . Height: &R c: 2 . Neight: 1450 ibs
= )
X . Face Size — Adjcstabie Metric Template Circumferenss ... .e-.. 187

- Submandibular SKinTold ...cceectcccctceccacccacaraconacnccane #.8

itex»poral Fossa — Minizus Frontal Arc ~ Tape and Marker Tczl 18.7

c un s
ol

. Biprozygomatic Menicon Arc — Tape and Marksr Togl cieieciececee 5.3

~

« Bifragion Mimiaum Frontal Arc — Tape GNIy ceee cccecanceannaes 229.8
8 . Ritragicn Pooonion ArCc — T3P2 NIy cieieeceiceccacocnancan. e 30.5
? . Bitregion Mirueua Frontal Arc — Taga Holder . .iccieccecenneas Ji.S

i0 . Ditraogion 7Fogonion Orc — Tane Ho: 207 .. ieeerccenvecccaneneoas 3.5

por
ot
.
o
'
]
<
l%
(A4
Y3
n
l“
™
i
rt
]
I
!
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B ———— —— — - B e A - ——— [ B | pp— -1 .
» . L] t ] L )
HIE =5 11 5 SR s : 7] : —— ot —— :
& — o — -— a . 4 — L[]
t ] L] . a
i &VON US10 ¢ b} : s : ——— : ————— :

1 . HBeight: ——— cn < . #Weight: —- 1bs

(]

. Face Size - Adjustsble Metr:c Teaplate {ircusferente .c...<.e.

- Suomendibular SKIinNtSId i e iriicccccecccencacccaccsenscacensnsee

LB~ R > Om

S . BRiissporal Fossa — Minimum Frantal &rc —- Tepe and tarker Tozl
& . Brprocvacmatic Menton &c - Tade and Marker 760l cececceca-aa.
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[
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”
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N
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e
0
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2
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“
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"
s
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!
|
[
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<
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’
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[
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1]
1)
[]
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[}
L ]
[ ]
'y

1 . Ixtragicn TOQGHion Arc — TP HOJCET cvceecenceccennrcrncenes G

il . Eizvgomatic Diameter - Caresading CalipPer e eecereracncaas L

'™
N

0

'™
0l
L
3
b
"
3
@
(23
o
bt
0
J
y)
b
%
1
h
!
u,
[
»
Q
™1
s
Iy
(9
Q
et
e
Q
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"
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.
+
]
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]
4
‘
4
.
4
L]
4
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H
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1
"8
]
<
g
fy
"
1L
n
)
1
V1]
2]
]
r+
]
4
|
=t
]
I
K]
Y]
fn
A
n
.
1)
X
L]
]
]
1]
’
]

Biprosvgornsitic Jiacetar - MEUrit¢ S2UGE cieec e encrcnnnne X

o
u

15 . #enicn Sellion Dnaneter — MotriC SSUGE cceciccccn cencanne=s O

[
~
.

Obser.atio of Aanrdoal:ss:

————— e - —— e ——— — —— —— ————— e = a w tm e . ———— = e e - ————
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4 LY YA T . “:"‘ « Lol . - o ol Ay - -

DATA/ INFORMATION FORM
TESTINE AT CRDC
SIZE PETERMINATICON XM4C MASK

. Name: JAMES W. LBUTLER Subject ¥No.: £S5

S/N: Seux: M Race: WHITE

[Ty
0

fAge:

T
|
}

1% se b e We nu e

e Categorv

x
]
»
1

Assigned MNa

FF Yalues

r¥

Expert Fit Aitrrnate Sizce spert Fi

Rlternate Sice

M

S

o en -

:
L]
]
S : _—
1 ]
z
H
.
3

[
r
™
L L L )]

m ex o3 uil 4@ sm e o

M

$ o0 an sM ar ss aw un owe e @

w

«

is

17

- Height: 172.7 ca < . Heaght: 133 lbs

. Fate Cize — Adsustabls Meiric Tenplate CIrcCaAference c....-..-. 140

. Submandibular SKin=Slg ce. .t cicracancocscecncsccne -0

- Bitemporal Fossa — Minimum Frontal Arc - Tape and Marker Teool 19

- HBRiproswvgoaatic Menton Arc - Tape and Marksr ool ...
- Batragior Minioum Frontel Arc — Tape Omly ... cao....
- Bitragicn FPogonion swC — fape Only (... a...
Baiktragiron Mainrmus Frantal Arz - TamE HEolder .......

- Sitraqgron Fogonion Arc - Tape Wolder ... ceeeeeooa..
- Dizvgomat:i:c Drazeter - Smresding Calwper ... ........
- Bpro_yzematic Dizsmeter — Spreading LR1PSr ceee.o..
- HMenton-Ss:l:oen Diameter -~ Sili1d1ng Caliper ..........

- Bizvgeaatic Dramatésr —~ Metric Bauge wceevsencenveann

[]
i

13702y Cnatlic Diansier -~ Metric CAUCE .cwe.vcc-eea-n.
- Munton Sellron Diameter - Met-ic Bauge .............

. TDbaservstion of Anonalies:

csecccanwa. b

4

. 4y

- - . e ® e S e \"-’
* =<
PR A I IR P e
-~
ceceeeens 1Z.4
-
e e o oecoreosm -
T o
e c o vacavae P P
cecr e 1.1
< .
“ o0 awe e i-’.i

. e e et e e ey v ————— o e e ot et o = —— i =
--“M_—“ ——————————— e —— e - A ——— ——— a — - —— -~ — - e — s mem-
—”—-—-’-———- - - - - . ——— - - - - - - - - --—— - - - - - ey W e e -
—-l -~ AR - .- —— - — o — - e - —— - v — - - — - — - — - - —— —-—— - -

. Concprt = 0 (g beIng wor 38 TASE) s cceec-ceaan

zZ71

- ® e @ e .-
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A . Name: JAY HEFFELBOWER Subject No.: 86
S/N: —=m——m—————— Sex: M Race: WHITE Age: 19
e e e e e e e e et et i o e e o e 8 e e +
H i Assigned Mask Size Cateqory ! FF Values !
| MASK i Expert Fit | Alternate Size | Expert Fit | Alternate Bize
T C s SR ;
. scott 1 om C C I :
Y e e e e e (e - . - — -1
; AVON US10 ; M ; S ; ————— ; ----- ;
o e e e e e e e e e e e e e e e e e e o e e e S g o e e e e e e +
1 . Height: 175.3 cm 2 . Weight: 1460 lbs
3 Face Size - Adjustable Metric Template Circumfarence c.ccee.. %%9
4 . Submendibular Skinfold (i eeeerieinnceancncscaccncancnsncnsane I
S . Bitemporal Fossa - Minimum Frontal Arc - Tape and Marker Taol 192.4
5 . PBiprozygomatic Menton Arc - Tape and Marker Tool .(.....cc.... 26
7 . BRBitragion Minimum Frontal Arc.~ Tape ONly ciecececesccncnccnss 0
=] Bitragion Poéoni&nwg;é - Tape Only R R R R R R R 30.9
K Bitragion Minimum Frontal Arc - Tape Holder .(...cecveracasneces 32
10 . Bitragion Fogonion Arc — Tape Holder .....ceccecavenccnsncere 1
11 Bizygomatic Diameter — Spreading Caliper ...ececcccssncasncss 13.2
12 . Biprozvaomatic Diameter — Spreading Caliper ....c.cccccesccns 12.6
1% . Menton-Sellion Diameter - Sliding Caliper ..cicceaccciansnnenes 12.9
14 . Bizygomatic Diameter — Metric BaUgEe c.vcrvesecasssonsnsnscasas 14
1S . Biprozygomatic Diameter - Metric Gaug® .vececsscsssscsnsscsnes 13.1
16 . Menton Sellion Diameter - Metric GAUQ® .ciicscccccctnssssnees 13,2
17 . fDbhaser-vatiar ~f Anoma.ies:
18 . Comfort O -3 () beeing WOre: CABE) seotestonssosnsvncvansass ™

DATA/INFDRHATIDN FORM
TESTING AT CRDC
SIZE DETERMINATION XM4(Q MASK

O — . s S = . S s S e S S ) S B S W W e D W S o S Ve S s W O 4o P
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DATA/ INFCRMATION FORM
TESTING AT CRDC
SiZE DETERMINATION xM30O MASK

A . Name: TARL LARIMER Subject Ne.: 87

S/N: -——————— Sexs M Race: WHITE Age: 17

Assigned Mask Size Category PF Values

% -
+

MASK Expert Fit 1ternate Size expert Fit Alternate Size

en e 4

M S

——— —— — e e e e

ILc

cCoT s M

-——

AVON US10

) M

———— —— ———

$ 9% wn re e e en vu ex en $
$ H ue HE ww Sk wk wn er we

[
.

Height: 165.4 ca Z . Wzight: 19C lbs

o
’

Face Size - Adiustadie Metric Texplate Lircum{ec-ence ..c...... 141
4 . Submandibular SKINfOIT c-ciccececcecccsnccossccscsscccasccnasvrce =

S . HRitemporal rossa — Mininue Frontal Arc - Tape and Marier Tool 19

o
[

Eiprozygomatic Menton frc — Tape and Marksr Terl ccceeceee... 26.2

.« RBitrag:icn Minimum Frintal Arc - T3p@ 8nly 1 ciceiecscancenennes 22,5

8 . Ditragion Pogonion Arc — &8P Only ceescecccccacsccccacsncacnes SO
Q@ . BRBitragion Minimus Frontal @rc — Tape HOISEF ccceccccccannseeas 32
16 . =nntragion Fogenicn Arc — Tepe Holder @i iiieccecaaen. cceraa I

il . Bizygomatic Diamster — Sgrreading Caliper .ccieceeeciicecsasceres. 13,7

1Z . Biproc-ygomatic L:iameltar - reading Caliper .....c.cecee-ec-a. 13.1

4

13 . Mernton—-Sa2llicn Diameter - Si1ding Calipeim cvecceceaccaccovees 12

13 . Bicygomatic Dizeeter — Metriic S3UCE cseraccccacancaccencsses 13.35

0
L]
J

1S . prorvgomatic Diamelier - Metric BaUGE ccev.cececctsccrcoccaasaas 3

tob
I3
oo

ia . Mentcon S2ilicn Diaxmeter — MolriC UaUGE -sesecrncscccecvaccecen

17 . Obsarvaiion of Gnonal:as:

——— —— —— . S — vy B b ————— T —— S —m v ea e =t . % W e eme— == .- -

——— s - T —— . ——— - —— s ———— tn - . Ny P e —— g e My e we s = - e

- ——— —— —— "t T T - = A e ¥ dm—— " - - - Pt e p e mna BT e e mm e S mw o —mmm e -
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PATA/INFOFRMATION FORM
TESTING AT CRDC
- SIZE DETERMINATION XM4AO MASK

A . Name: JOEL MINDRUP Sesject Npo.: B2

S/N:

)
:
X

rRace: WhITE Age: 18

Assigned Mask Size Category FF Values

MASK Expert Fit Alternate Size Expert F1t ! Alternxte Size
iLc M L ————— ———— .

|
|
|

|
{
\
]

e 32 9 sm uB

SCOoTT M

—

*
.

SO BN BR ge W% ne YS gp e
o5 wm B4 sw o8 su wu &
" um ® pm NN wn se aw

AVON US10 S by ]

.0. Sr AN 48 sm e e vs ae ws
P 40 ea ou on v 1) Im up ww §

Height: 175.7 cam 2 . Weight: 135 ibs

oA
*

c2
3 . Face Site — Adjustable Metric Template Circumfarence ........ 120
3

4 . Submandibular SKINTOolgd ... ciicceececondecsncscccascncccsonances

S5 . Bitempocral Fossa ~ Miniaum Fronta:s Arc - Tape and Marker Tooi  19.7
& . PRiprozyqomatic Menton Arc — Tape and Marker 7ol ..cccevecee-- 3.3
7 . PBitragicn Mininua Frontal Arc — Tape CNly ceecee acaa- csseane 30,4
& . Eitragion Pogonicon &rc - Tape 1Yy cccececens ececaaea cersosee =f

9 - EBitragion Miniaous Frontal Arc — Tape Holder ...ceeieececeeaea-es 32

1¢ . PBitragion Fogoniocn Arc — Tape Holder ....ceececeacacenn cecees F1.Z2
iz . izyqomatic Diameter — Spreading Caliper .............. ceeee. 13.2
1Z . Biprozvgcaat:c Diameter — Spread:ng Caliper ....... e onn .- 3301
13 . Menton-Sellion Diameter - 3liding Caliper ...... I
14 . Dizygomatic Diameter - Metric Eauge ...... eecceccccsacenne= e 14.5 .
1S . Biprczygomatic Diameter - tric BAUZ® .ce-cscecrcaccncaaacnce 13I.T7
is5 . :ton Seliion Diameter — Metric Gavge ...-. ceceeieceeenres 31,2

i7 . Jbservaticn of Ancmalies:

—_— - _—— -~ - ——————————
- — —— o i T S, o — ———— — T —— — ————— o " gy e S e B i
_—.. -—— . . — —— — — —— . ——— W = ——— T — = = s o = —— - — . — T T -
---——.-——-———-————-—-——“———-———--.——.-—— - . - - - ——

i2 . Cexfort G = 5 (D being WOrS? TASE) cesce.ccccecccs , vccavscoas =
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BATA/ INFORIFATION FOR
TESTINS AT CREC
SI1ZE DETESMINATION XMAO MASZK

S/N: Sex: M Race: INDIAN Aga: 19

—— -

- &€ values

<

i

rzigned Masik Size Category

|

Experc Fit Alternate Siza Expert Fit Aivernate Size

L Ly

[T YT} -/- AR aw WU as en
[
b

M

———— e

:

\
+

{
3
1o
}- 0 a6 08 4B 0% g4 "N s G *

e,
AVGH US:O L
e - _—

6K uu U4 a5 =2 su an L d

1 . Heaght: 182.8 ca 2 . WwWeight: 170 1bs

“
’

Face Size — Adjustabie Metric Tesplate Circumference ...cceee. IEZ

Submandibuiar SKkintolg .cceeecccnccccnccnscocnsncscocnacconanee 7

F
'

S . RBitemncral Fossa — MiniDum Frontal Arc -- Tape and Marker Tocl 20.1

"

. Eiprozygomatic Menton frc - Tape and Marker Tool ..eeeececa.. 8.3

~

T -~ Bitragion Minimua Frontal Arc — Tape BNlY ceeicccacoccnccccce 2o
. 8 . Eitragion FPogonion & — Tape Nly v ociccieiereccncacsanncsas I3

. 9 . BRitragicn Miniaum Frontsl Arc — Tape HOldar - .ccceceecaccnses 4.
: 10 . Riiragion Fogonion frc — Tape HOlGer ... .eciecacccccencceeeas .5
11 . Zic-ycomatic Diameter — Spreading C3lIper .cccccivcecccnacane-a- 15.F
12 . Biprezvaomatic D:ametor — Spreading CalipeElr ccevececccccecnceas 13,7
13 . #enton-Seillion Diameter — Sliding Caliper .c.ecceiceccencac-ces 124
- 1§ . Zizyqomatic Diampter - MeiriC BauGe -..cceececccnacccnonnean-a 155
1S . PBiprozvgonztic Dizextar — Metric Gawd® .ccceccccrieciecneeeas 135.4

6 . Mentor Seilicr Liameter - Metric (S8 .eccicevecvecscioenasas 12.9

17 . FTboservation of Anchnalies:

-

- o e ew . e w e ——————— . = g —— - - e —m e — - ——— -

————— - - ———— " - —— ————— i —— — e g we e e e O m - - ————

Y ——— — ——— —_————om  —— mn w= smum = e s et eme v e mer e e e - —

— o — .~ —_—— — — -~ W~ - — W e e e - = - - -

13 . Ceoafort U~ 8 (0 being worst C3587 ccece eccccacccncemnnnnns —
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-

; . DATA/INFCRMATION FOsa4
.- TESTINE AT CRDC
) S17% UETERMINMATION XMAC MESK

- ~ A e

o # . Naase: JeFF BIRTWHISTLE - Sutcject No.:z 70

e S/n: SexT § Race: WHITE Ager 2O

. \" - -

* . - + - ——
IR : ! Assigred Mask Siz= Category ! F¥ Values : N
. (2Y - H + . H T — .

) : MASK ! Expert Fit ! Alteraatz Size ¢ Cup™~t Tit ! flte~- ate Sizo !
H : S e et D ——t— -—1
* I . C : ™M M C H - ———— . s
: : : - -1 — :
: SCOoTT : > : s : ——— : — :
: : : ] ———— -~3
! AVEN USIC ! e . S : — : —— :
e - - —
i <« Height: 182.8 cm Z . Weiqlit: <77 ibs

LS

. Face Size - Adjuitable Metric Jesmiate Circuzxfere ce ........ 1S3

(A

£ . Submancibular SKINFTClEG . stcecccccccenorsasnnscracccransancc’cece O

Eitempcral Fossa ~ Miniaua Frontal frc - Tope and Ma-ber 7ol 19.€

(47
)

()]
’

Biproz-vygomatic Meniton Arc - Tape ang Marker TOGL cecceciccves 22.5

Bitragicon Minioum Frontal Arc — Tape Caly cecacesrececesetes o 3IC.E

|
.

3 . Hitragion rogenion Arc — Tape Gnly cieeecccecsronncccazaacoaost I2.2
T . Bitragion Miniasue Yrontal & - Tape HCldar .cceeccacece. .o oo IZT
17 . Eitragiocn Fogonicn Arc — Tap2 HoOlOEY .t et eciccnne ecececcac-an =

11 . Bizygomat:ic Siameter - Spreading Caliper ..ce-yiccecveocane » 4.0
ir . Ripro-vgomatic Tiameter - Spreading Caliper ...cccicececncees =2

iZ . Menton—-Sellion Diameter -~ Sliding Caliper c.eveeeccceacennee- 12,8

[
3
.

\]

sirygomatic Diameter ~ Metric Gauge .ecececee_ccosecscoveasa- 13
15 . Biprozygomat:T Diraceter — MetriC Saufe .ccceccaveacccaaacaseas 137

16 . Menton Sellion Diameter - Metric Sauge -ceeeeveccee ,0cevenrer 2.3

17 . Observat:cn of Ancmaiess:

——“_-_———_—- . e e W S i e e R W S W e e s W — - - e - T —— B ————— o — —— —
18 . Coafort C =S (O heing WOIrSt CAS87T cesrec. o« ctveccsssescacsns . =
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NS Wy ERIAYP. N Y Y] o S0 b 0t 0t 0 EATL L ) et et et Y C By e eyt vt MYV

DATA/ INFGRMATION FORM
TESTING AT CROC -
SIZE DETERMINATION XM3IC MASK

5

S/N: - S=xz o Rsce: WHITE Age: 18

ROEIPT NAILLON Subject No.: 91

o

)

Q

2
Q

18

) ; - i Assigned Mkask Size Categery ! ¥F Values ;
; MASK ; ELart Fit ; Alternate Size ; Expert Fit ; Al ternate Size ;
) : e i s ; 5% £ e — :
:  soart . 3 L P e i — :
! AvoN us1o ! s M P o i —_—
U — +

heiqh?: 171.4 c= 2 . Height: 149 lbs

Face 3ize -~ Adjuztasle Metric Template Circusferenc® .......-.
Sthmandibullr SKIinfold ceececuenerciacecnnancscsncsccsnccoans
K1 tacporal Fossa — #Minicum Frontal Arc — Tape and Marker Tool
Dprozvaceoatic NMeaton Arc — Tape and Marker Tool ..ceceeccees

Irontal Arc — T3p2 ON1Y cececccecacacnsmense

2itragion Feogon.on &rC ~ Tape nlyY ceecacecsccnccccancaccnnne
Eitragion Minicus» Fronlal £rc — Tace ASIder .ccceececcccaceaceen
31trR010n Pogaion rs — Tape Holder .. ..cceeeciecccnccncannaa
Birygeoatic DrawEres - Spreading Caliper coeceieceneiacccnneen

RiprofZvgCmatic Dirameter — Spreading Cal

22 cccecsevecacsacaas

o

5

Mentor-Seliipn Disseter -~ Biiding Caliper (...ciiieieecevenas

Sizygomatic Maas"er ~ Mfetriec Sauge .c.eceicececercccrcccconsana

rprezvgoestic fi1ameter — Metric SEUGE .. rceceiecnieceennnan

[ 1}

Menton Sziiiot: Dismelesry — MBLric BAUGE cecececccccccanccanesan
b

—— —— - — - — —— ——
——— 4 - — s ——————— — Y —— A St "y B " - - ——
-—
s s o i i e W * gt B e oy @ ——— - —— - — — _— — o —— - o ———— - ———— —_—y >
—
. . = ® - —————— . oy - —— — o . - ——— " —— Y —_ 7 ——— " ——— ———— — T~ —————
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DATA/ INFGRMATION FORM
TESTING AT CREC
SIZE DETERMINATION XM4S MASK

A . Name: RAMON PRiGAN Sub ject No.: 92

S/N: Sex: M Razce: WHITE Age: 19

-

FF Yalues

Assigned Mask Size Tategory

; MASK ; Expart Fil ; Alternate Size ; Expert Fit ; Rlternate Size ;
i ILC n s —_ —
: sScOTT i M : L P —— 2 —— p
; AVON US10 ; ™ ; S ; —_—— -; —_— ;

e
)

Height: 177.8 cm» 2 . WKeigkt: (355 1bs

2]

. Face Size - Adjustabie Motric Tesmplate Circumference ........ 150

&
.

Submandibular Skinfold ........... cemecesccezesacvcncarvacans X
S . Bitempcral Fossa — Minimus Frontal Arc - Tapz ang HMarkar Tool 19.7
&

- Biprocyacmatic Menton fArc — Tape &nd Merker TOOl ceciacc-ners 226.Z

a)
(Al

. RBitragion Minicum Frontal Arc —~ Tape Bnly cceiecennacccocce= 1.3

€ . Bitragion Fogonion ArC — Tape GNlyY cerieccereaocscrnccsnsananes IZ
2 . ERitragiocn Minicua Frontal 4rc - Tape Helder ..... tecccanssosee IF.T
iC . ®=itregion Fogonion Arc — Tape Heldes ccveeacceeen cesccevrcces .S
11 . Rizygosstic Diameter — Spreading Calipar ceciecircccocacacaces 13.7
i 1Z . Biprocvgomatic Diaseter — Spreading Taliper ........ R ¥ P
13, Menton-Sz=llicn Diameter - Sliding T8i:0€r cecevacccancan ceees 12,7
16 . Sixzvgozatic Dissater — MPLriC BSUGE ceviscocccccivaneaens s-e-- 15.5
iS . BRiproxvgomatic Diameter - ¥atric Gavge -c....... cecceccansse.s (8.3
i5 . Menten Seilion Diameter - Mstric Gavge -.... Weecececcccsos~sees 2.7

i7 . Udsarvaticn of fnomalyex:

- —————— - —— . —— - — - e o —— v — -
- —— - - — e . e -—— N e mema . ma W TR W e e S A v SR T e SRR W W W W e S S ——
___a.__- s e mh e e ¢ W EE e em T A wl e W A TR e SR - e 4 ———
-—-—.———qvﬁ——-————————————. R e W e v e e S e e NS e W A T — ———— e D W  ———— ——— —

i8 . Confcrt G - 35 (0 teing werst TASTY cceevevrccrcccnnnacans cee =
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DARTA/ INFORMATION FORM
TESTIRS AT CRDC
- SIZE DETERMIMNATION Xn3C MASXK

A . Name: LOREN INDANHL Supject Noc.: 93

S/N: Sex: M Race: WHITE fice: 25

: i fssigned Mask Size Category | FF Yalues :
i : + : + H
: MaSX : Expert Fit ! Aiternate Size ! Expert Fit ! Qiternate Size !
- : : H : : :
: ILe : i H by ] : ———— : ———— :
. b 4 . 1) 2 -
L k] s - [ ) L ] ®
H Scary : “ : ™ : —_— i ———— H
« P { - | J— -l —
Y - L] - . .
ORI US:d ! L : L H — : - :
+ = -

i . Height: 1B2.g c= 2 . Weight: :8S ibs
=]
I . Face Size — Adiustsble Meiric Template CircunferentE ccvee-as 176

Subaesnidular SZEinfely cciiveccccsseccncnccroncocssccsiorsance <

F 1

S . Bitexporal Fossa — HMinimua Fraontzal Arc — Tape and Marker Tcol 20.7

»
.

Biprozygomati - Menton Arc — Tape angd Marker TOOl ceecvncce-es 28B.5

-

. Ritragicn Minioua Frontal &7C - Tape TNy ceceececccescctancaes ID.9

wf

S . Eitracion Faogeornion Arc — Tape Gnly . .eeeciienccancoacasoanas 3
? . Pitrag:icon Miniaum Frontsl A&z - Tape HoideEr ... ceccieeiavess JIZ2.S
1¢ . H:itragion Fogonion £rc — Tape HOICGE! e enieeiecneeenacnaanes 22

131 . Bizvgomatic Diameter - Spreacging Caliper (... iiiiiienneceeees 13.3
. TBiprozvgomstie Drameter ~ Spreading Caliper .o cieiaceoaaa. 1Z.8
i3 . Mentan-Seli:on Diameter — Sliding Caliper .o iciiceecneaceanns =%

- 1& . Rizygomatic Diameter — Metric 8auge . e ieeeeeiiiirir e 14,3

15 . Sipreozygomat:c Diameter — Metric Gauge .ceeeeccieitecvennncseeas 138
1& . Menton Seli:on Daazeter - Metric Gauge . ..o iiieneiieaaies 145

17 . Coservation of Ancralires:

- S > — —— — - s - o - - - —— - ——
-— - — - ——— ———— . — — ——— - — e - —— — v
.———-———s-\——-’ — ———-— - - - — e ——— - - Ay sy — - —
-’———‘-—h ————————— - e = — - - —— - —— — " — o — T~ ———— ————— W e, wm * wm e % we =

18 . Comfart C =S5 Q0 being nerSt T3IEB) ccecieccicscrccrctoccsrone
27¢




R R TIE AR I R T  E e T S D R N R T N S S R S e oy ¢ A 0 D A A M A

DRTA/7 NFGRMATICGN FORM -
TESTINS AT CREC
SIiZE DETERMINATION XMI0 MASK

A4 . Name: ERSMLEY BARIES Subject No.: 94

S/hes Sex: Race: WHITE Age: 23
H { Assigred Mask Size Category @ PF Values : N
[ 3 - ) & -
: MACH : Expert Fit ! Alternate Size ! Expert Fit ! Alternate Size !
i IiT : s : n : _—_ : .
. e s HH . 1 : S : : —_— :
: P————— - H : —_—
! RYCN UE:IS ! [y : S : : — :

1 . Height: 15Z.5 c3 2 . Weight: 128 1ibs
I . Face Size - &cjustable Metric Template Circuaference ...:.... 139
4 . Submandibulsr SKINFCld ccececccccersccsscsosccacsescncorrcoras ¥

S . Bitemgoral Ssssa - Binimum Frontal Arc — Tape and Marker Tool 12.4

& . Biprozygomstic Menton Arc - Tape anc Marksr Tool -.<ccccececee z5
7 . Bitragion Hinisum Frontal Arec — Tape Only -ceccceccccccacenes 29

3 . Eitragion Fogonion Arc — Tape Only ecceeececcacecccecesenccsss 12
? . PRitragicn Mimimum Frontal Arc — Tepe Holder ....cecceccecsacss 3i.2

10 . Bitragion Fooonion Arc — Tape HOlZer .eeieeecccecccccccccccnes 33

11 . &izvgomatic Diameter -~ Spreading Laiiper c..ccccveccecacecccss 15.Z2
§2 . BSBiprozvoomatic Diameter — Sprazading Caliper ......cccecence.. 12.7
1T . #enton-Seiiicn Drameter - Slidiang Caliper .....c.cceeeecccs.. 12.2

13 . SBizygomatic Diametar — MHetric 53UG8 - .. v cceccecnnrcnececnses 13.2

i€ . PRiprozygcmazic Diamster — #etriC S53UGE .-.ccceecccecccccncsess 13
1& . #Menton S=ll:on Disceter — MetriC BAUGE ceeeccecececscas oovee 124
17 . QUbsarvat:on oFf Aoaxiiss:

182 . Coamf-rt 0 -3 {0 o2ing worst Case) c.cc-ceccccstccsrvsscscmcnne ~

289
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DATA/INFC 710N FOCRM
TESTING AT CRIC
S1ZE GETERMINATION XMAO MASK

A . Name: THOMAS PIECORSH Subja2ct No.: 95

S/N: Sex: M Race: KHITE Age: 18

] . : Assigned Mesk Size Category ! FF Values :
; MASK ; Expert Fit ; Alternate Size ; Expert Fit ; Alternate Sice ;
) : e ;o om : s L :
; SCoTT ; L ; S ; — ; ——— ;
{ AVOH US10 ! M : s P o—— :

. Height: 177.8 ca 2 . Weignht: 135 1bs

: 3 . Face 31z — Adjustabie Metric Tesplate Circumference ...-<... 139
3 3 . Submandibular SXIinfCl0 eeveeeeseeeoceececoccocacscnaancsecaee &

3 S . Bitespscrail rossa — Miniosum Frontal Arc — Tape and Marker Tool Z0.3
; S5 . Biprozyecomsatic fentonr &rc - Tape and Marker TOD: ceceeecenae. 25,2

o
~

. Hitregion Mirizem Frontal Arc - 73p2 ON1Y cecvcancceccaaceeee Z9.7

. DBitracion Fcocgonion & C - Tape Gnly .cceiceccccecccacacsoscccnnas 02

W

. R2itragicn Miniaue Froatal Arc — Tapge Hoider .......... cecsass =

30 . Sitragion Pogonicon Arc — Tape Holder _cveeacacceccoae ceccae-a =1.Z

11 . Bizvygozat:ic Dsameter - Spreading Caliper ....... “cceee eeca--- 13,2
R 1Z . Zigro-ygoratic Diameter — Spreading Caliper ....... fecoan ee-= 1Z.S

13 . #enton-Seilicr Diameter — Sliding Caliper ci.ee-veeecen ces-ane 11.9
- 14 . B:zygowmatic Diameter - Metric Bauge .....c.ea.--.- cecees cevsesa- 13,9

15 . Biprozygcaatic Drameter — Metric GaugQe .eecececcennn ecesece-s 1%

1£ . Menion Sellicn Diameter — Metric §augQe .ccveceececenas ececess 2i.7

17 . {Observatien of Gnomalies:

—
——— — - —— - et o s e e e e

- — - e et o e S S i e 2y T S o o

18 . Comfeor: O =3 0 being worSt CES@) cveeccncecactccncnnncnnee =
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DATA/ INFORMATION FORM -
TESTINE AT CRDC
SIZE DETERMINATION XMACG MASK

Name: PAPILLION (REFEAT?

S/he Sex: M Race:

Subject No.: 96

Age: ——

@n Ww se 2l em ww &

Assigned Mask Size Category

SF V3lues

Expert Fit Alternate

Size

Alternate Size

M

b wn aw s

AVON US13:

n

ee st 0u sw um e e o

iLc : ———— —_
SCDTY S : S ———
by : 8 — —_—

s se wn en ae we ae we en of

[

7]

3=

-

-

Height: —-—-— ca 2

Face Size - Adjustabis Metric Template Circumference ........

Submandibular SHINTOlO c-cececccrsccscceccnacasanssscscscscsnssasnsnsae

&iteaporal Fossa — Minimum Frental arc - Tape and Marker Tcoi

Eiprozvgomatic Menton Arc - Tape and Marker Tool ...,.-:.....
Bitragion Minimun Frontal Arc — Tape Onlv (- cececceccccccances
Gitragion Fogonicn ArCc ~ TaPE ONRlY ceeceececcceecccccencncsas
RBitragion Munimum Frontal Arc - Tape Holdder o. . .icerececnees
Bitragion Fogonisn Arc — Tapge HOMdEr -..ccecccccecencvncnonnes
Bizygomatic Diameter — Coresding CRIlper eceeeeececcacaicccnoans
Eiprozyvacestic Diameter — Spreading LRIIpEr ... .cccecceccanca.
Henton-Sellicn Diametsr - Sliding Cal3iD@r c.ccececeeccecenees
2:cvacmatic Biameter - #Metric £aUQe oo -t caccecsnnnes
Biprozvavmatic Diameter - Meiric Sauge® ..cec.ceccececccacn-ne
Menton Selilinn Dramzter — Metric Gauge .cccecvcecccacccacnene
Ghservation of Anomailies:

Coxmtovt ¢ -3 (0O being worst
282

case)
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DETA/SINFORMATION FURM -
TEETINS AT CRDC
SIZE TETERMMINATION XM4AC MASK

A . Name: BRIAN IMHGFF Subject No.: 97

S/Ns Sex: M Race: ¥WHITC fAge: 1Y

; ¢ fssigned Mask Size Tategory i FF Vaiues ;
; MASK ; Expert Fit ; fgiternate Size ; Ezp;rt Fit : Al ternate Sice ;
o TThe s e

, { scorr t s i :1 P — i — :

; AVON US10 ; S ; M ; —— ; —— ;

+— -+

1 . Height: 177.9 cm 2 . Weight: 145 ibs

I . Face Size — Adjustatie Metric Tenplate Circumference ........ %2

% . Submandibuiar SKkinfold ...eeececscccceccncecccsccrcconancccas I

S . Eiteaporal Fosss — ifinigsue Frontal Arc — Tape and Marker Tool 17.9

5 . Biprozyanmmatic Menton Arc — Tape and iarker 700! ceccceeece--. 24
ﬁi 7 . PBiirag:ion Mdinieum Frontal Arc - Tepe Only ceeccccecccccccncese =2
- Bitragion Fooonion ArC — TIPe Piily ccecerccescccceccccconsronne <ZSar

? . =Hitragion #iniaoem Frontal Arc — Tape Holde” L e ncieecieceeeas 30T

[
[«]
[

b

31tragicn Togonson #rc — Tape HOIder ..cciecnicceieccacaccncane .5
2l . Zicvgomat:ic Thrameler - Spreading Caiiper .ec.ceneciceneceeseaes 12.5
12 . Biprozyaomat:c Diameter -~ Spreading Taliper (... eeceeeeea-aes 11,7
IF . Menton-Sellicn Diaceter ~ 51iding €aliper .e.e-ceccecccccaras 1led
11 . Bizygomatic Diameter — Metric C2uGe c.ecceicecciicncecnnceee=as 13,
1S . PBaprozygematic Diametar - Metric Gauge . .cecevivniecceiaeneaea.. 1208
is , Menton Seliion Diaceler ~ Moiric BAUdE c.cceecccacecccncacess al.

17 . Chservaticn of fMomalies:

L a ™ SAT W G W W W WA T LW W A WL W LW W W W, W W




.

PR R P A IR NS KT A W X

DATA/ INFORMATION FORM
TESTINE AT CRDC
- SIZE CETERMIMNATION XMA0 HASK

A . Name: DENNIS CHXISTIE Subject No.: I8

S/N: Sexs M Race: WHITE fig=: 19

: i Assigned Mask Size Category | FF Values H )
[ 3 s 2 . 1 .
H . bl . L2 Y
H naSyE ! Expert Fit ! Alternate Sice | Expert Fit | Aalternate Size :
: H -——: — : : )
: irc : S H 2] HE H -—— :
2 - . ? H s
. . - . 3 T
: SCoTY : ] : =4 : —_—— H —— :
: : — - : : !
¢ AVON USi0 s . [y : — : ———— 3
-~ ——— ————

[
[]

He

"))
ot
.
[y
=}
)
.
)
N
R
D]

. Weight: 158 :bs

¥}

w §h'

1
“

Zcs2 Size — 84)usiable Metric Tespliate Circumference .c...ccee

8 . Subswanditbul ar SLiﬁfcld @ Pt e e crc e st av oot oatesrcncoctsovsconssnen

th

- Ritempcrai Fossz — Hipisum Fronta: Arc ~ Tare and Maricer Tool 19.1
& » Biprocygomatic Manton Arc — Tape and Marker TEOI ceecececnceces Z3.7

Minimun Frontal Arc — Tape B0y ciceeeccccennenions 2B.7

Sl
L]
1]
pods
g
i
[
0
po
o]
J

m
)
bed
Al
]
[V}
0
pae
g
K}

Fogonion Are ~— Taps ONly cieiriciecceececciacncacans IU.5
¥ . EBrtraz:on Mininum Frontael Arc — Tage Holder . .ccecniceccsacec.s 31.2
10 . PBitragian Fogonion &rc — Tape HolGSr .. ..cccccneccveccccaanne i

131 . Bic-vgowastic Diameter — Spreeding Tal.DSfm ceeeccccccancrennseas 1T.7
= . ziprozyecmatic Drameter —~ Sprexding Caliper ccccecocercccnaenre 13533
17 . Menton—Sziliiion Diameter - S1iding Ca3liper cececeenccceavneres 11,7
i3 . B:xcygomatic Diasmeter — Metric

RUGL cevcevccncocosccccsessccss 43,1

1S . 3Siprozvgonatic Diamesier - Matric GauGR ceicceece caconsccnenre 18,9

i

16 . Menton Scilion Ciameter - MeiriT GAUGE cceeer cvcovecnasvasss 11,8

17 . GQbssrvation of Sromalres:

—————— . o e L . — o ——_ p meS - - —————— e S —— " - —— o —— o o

— - - i s ——— - amm A S r . e —— . A . — ——— ——— —— —— s e e

- - O o — = = —- — S ——— — "~ . — —— ————_— W ——— . - e e ——— - — -—
-

- - ————— - —— " —— —————— — m —— P E - —— Y m o —mn s R % M mm R % S e S e - et e = = e

18 . Caméfdrt D -5 (O herng #»Ors% Cas@! (.eecciicivenncascaveansar ~

WG W W W oW g W B gy & P Ay T ™, *u
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GATS/INFORMATION FGRM
TESTINE AT CRDC
S12E BETEIRMINATION XM30 MASK

<
2
5
<
.
K
.
B
~

A . Name: GERALD KAISER Subject No.: 99

S/N: Sex: N Rac=2:z WHITE Age: 18

As=signed Mask Size Category FF Yalues

-

D

MASK ltarnate Si:z xpert Fit ARlternate Size

L

Iie

[}

L

SCOTY

0 mw AN BE ME e N0 Kk e

LU RCTRC TR I T Y I TR

"M Mu w® em 9 am M gn WM
“e e wm es e os e o

AVON USIO L

o §

L R LI T Y
e we 20 40 as sx e s ae 0

Height: 182.8 c= 2 . Weight: 155 1ibs

(%)
L]

Face Eizs -~ Adiustabie Metric Templata Circuxference ........

n
“
.

N lt,

§ ., Submangdibular Skintoid ccccevseccccscccsccsccsccscssccaccaccsnes &

th

Bitemsporal Fossa — Minimum Frontal Arc — Tape and Marker Tocl 206

A

. & . EBiprozygoaatic Henton > — Tape and Marker ToDl ceecceccesecas 5.5
ui 7 . PBitragion Miniaoum Frontal &c ~ Tape ON1lyY cceieecacccccccances Z0.&
"i 8 . Titrag:cn FCgQoNics ArT — Tape ONly ccvececicracencononcesanans JI2.2
'f‘ <, Ritragion Miniaum Frontsl Arc - Tape HOolgder (. c i eeecccnccoere I3.2

10 . bitragicn Fogonian ArC — TL36 HOldEr ciccecticcrnccconcascanas 2ol

11 . Sicvoom=tic Di1ameter — CSpraading Caliper ccceciececcncacansass 13,4

. 1Z . mmproz.aocastic Dilazeter — Spreading Caliper ceeceecceeccacceasss 12,2
13 . Santon-Sellion Diameter — Stiding Caliper (et iiieecnceaaas 1208

'™
A
[

[ 454
'™
t

)
Ix)
4
11}
)
"
n
2
1

eter - Metric Gauge c.cceeccencreaccccnscaneas 14,1

[
wn

Biprozvgomatic Diancgter — Metric BauGe <ccceieccccccncccnacas 13

1£ . Mrateon Sellion Diameter — MRtric GaUGe cceecccccccacsanceaceseas 12.F
17 . Observation of Anonal:es:

-
——— - -— ——
=
. - o ——
-— ———— - —— ——— e ——
——— e — - - —— —— e ——

18§ . Loafcrt D=5 (O being WOrst Ca2Se) cicececccccccncsoccaceccane =
285
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DATA/ INFORMATION FORM
TESTING AT CRDC
SIZE DETERMINATION XM4O MASK

A . Name: WARREN (REFEZAT) Subject No.: 110G

S/N: Sex: M Race: Age: ——

Assigned Mask Size Category FF Values

ot e e ettt e e e o

Alternate Size Alternate Sic-e

Cupert Fit

Expert Fit

S M

s

|
@n gy 4% wu sm o= o= o
ws v o 4w s su we sm se

AVON US10 S _——— e

¢ 2% v o= we we s uw ws se *P
(]
[
y]

|
!
|
+

()
.

Height: —-—-—-— = 2 . Weight: -— 1bs

Face Size — Adjustable Metric Template Circumnference ......-..

(8]
[ ]

4 . Submandibular SHInfFold ... . ecieiiiiccetaccenccncervenonmsance

L= B <9E

S . PRitempaoral Fossa — Miniaum Freontal Arc — Tape and Marker 7ool

)

& . Biprocygomatic Menton Arc — Tape and Marksr Tool ..cceecea--.

~4

- Bitragion HMHinimua Frontal fvc - Tape CNIV ccceececcacacccanna

0

- Bitragicn Fogonion Arc — Tape Bnly cieeeerenerccccaccacananns

Lo - N &)

? . Bitragicn Minmimus Frontal Arc — Ta2pe Holder ...ccceccrecccanss

10 . Bitragion Fogonien Arc — Tepe Holder ... eeer it inecreacncnen 2

i . Bizvgomatic Diameter - Spreading Caliger .cei.iciieeceeineeeees ©
tZ . EBiprocvgomatizc Diameter — Spreading Calicer c..iecececeaccceas O )
1T . Menton-Seili . Diameter — Sliding Calipsr c.ceeeccccicecncacna U

14 . Bizygoestic Diameter - Melric D&aUQe .v.cveenccceccccscaacsan-e O

iS5 . ©Ziprocvgomatic Diameter — MetriC BaugE ccceeevecccecccacacons

Is . PMenton Sellion Diaseter - Mslric BAUQE ccccieeccieeccncncsnnne O

17 . Chservation of &Ancomalies:

s e T . T — —— - =\ W e ——— o - ————— — > ———— - - ———

- o . — . v W = e W B e e e S m A= = - ———— . = W = — e mn ——— v ——
-—
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0
12
g
ot
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1
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10 S2Iing ®Worst CISE) ceveernccascecrenngensans =

Z8¢

R I - o o = e - - S 4 e e cvew W -maece ™ TR I B I IRl e LI I . Ve W W Wyt g W

R —— g e e~ — A o s —_— _— e —a g e ey = o — . e e =



[ . . 2
T R Y Y R R R S R oy | you sl g A *oh,

- - - - - - - [ SN -

DATA/ INFORMAT IGN FORi1
TESTING AT CRDC
S1ZE DETERMINNTICN XM4C MASK

A . Nane: PENNY FHILLIFS Subject No.: 101

S/x: Sex: M Race: WHITE Age: I8

Assignhed Mask Size Cateqgory FF Vaiuos

’

"
Y
i
"

Expert Fit Plternate Size ~per> Fi Altenate

e e e o e e e

-

|
)
N

-~——

n

Wi e wE am we sw om o

X

ve

r

u

)]
L &

3

e e

d 2o se ou ws tm as 40 we oan

[

Height: 132.2 ca 2 . Weight: 190 lbs

(7]

~ Faca Size - Adiustable Meitr:ic Template CircumferONce ..  ..<..
4 . Submandibular SKkinfold .. ..ceeceicecoccsacccvancscncscscsesnce O

. Bitermporal Fossa ~ Minisus Frenlzl Arc - Tape and Marker 7ol 13.72

o~

Tigrozvgomatic Menten Arec - Tuape and Marker Tool cccceee-vcece. Z5.85

7 . Bitragion Munmiauvm Froital Arc - Tane OnNlY taccieeecccnccannees 0.2
8 . XIt-zagionm Fogonion forc - Tepe Tnly i et viececcenccccaassess =102

~ Tape Halder .. ...csicesccccss~e el

)
w0
-
o]
2
¥
o
o
b
A
4
[}
‘n
1
¢
r
A
&'
n

Yoo
(]
'
1
"
e
M
W
»
2]
J

- St eadintG Caliter ceeeiccecn cvccnacens ida. i

3
"
P
to
e
7]
1,
0
G
1
[
(2l
(18
n
p
v
R
et
0
5

A
o3

™
LR
]
W
"
ke
'\
0
N
v
[»]
7
i}
"
I
-
(g}
o
4
§
rt
m
“
{
T
N
]
A
b
*
LY
0
o
foy
Y
L)
[
4
X
.
.
.
[
‘'
.
0
.
.
.
0
]
]
o
’
t)

ey ic PT 42

x4 . Ticvgoastic Dlamevter - SRirif BAUGE ccicccrciccennccencecn-ras 143

-
v

Br13rdTyQomitis Dialeisr — MuirlC STUGE ceceiveisicecscecosnacenns 1Z.8
15 . Menton Se€ilion Jiameles - MeUriC BAUGE dececctcccoececcssaccess 31.7

b R servaticn of Ancmajies:

S s — - s AP - —— S A . = = e i e o ————— - " — - m —— =
-

e e e e E e T T = e 4 e SR e R Em e ¢ T A ——— . e - - —

- em e EE st s Mm s - B e Ett etk e e = e meeme mmmh = =S e - e . — —— e aman = Ce em eme -

e rm e e e % eSS e e e e mE Ee e - - % e wmm e 4 @ - - M e  emem cm s ememen e e — e o — ———— -

18 . Comfort C -5 {0 52:1ng MBral CaS2) teeeeectaocncnccnconnsans —

237
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- DATA/ INFGKMATION FORM
TESTING AT CRDC
SIZE DSTERITINATION XMAO MASK

A . Name: LANIER (RGCPEAT) Scbhiect E3.: 102

S/R: Sex: M Race: fge, -~

? ! Assicrec Masi Size Category 3-—- =¥ Values : i
: i - - : F———— :
; MASK ; Expert Fit | Aiternate 3ize ! Eupert Fit ! Alternnte Size !
. . . . . _ .
: e 5 M —— ——— )
; SCoTT ; g_‘ -;-~ S ——; —— ; ——— ;
: AVON GR10 ! s 5 T — s — .
+—— - ——— e +

i . Height: --—— cm = . Weight: — 1bs

Face Sizs - justabie Metric Tesciate Circusferance c.ciesee

0
0

3 . Submandibulcr SKINTGIO .cv.ceecccc-scacecacsrsonacnssacanatecsns

LU R Om

S . Bitemporsl Fossa - Minimum Frontai Arc -- Tene and Markeor Tiol
. & . Elprozvygomatic Menton firc — Tape 20 Marker "ol c.icecccecesa
7 . Bitrsgicn Miaclauc Foortal & C - 7328 0mIY cevccccccccaccccacea I

2 . Z:traglon Fogonion T - TSRE M3V feleicticcarcaccncsccne,aa O
3 . Bitragion Minicua Frontal Arc — 7.9D8 0ider e eerecconnccees U

[+

1 . Eitragion FOQONION & C - TaPe HorlEr (. ueiccncccc. coccncconne

- Bizvygomslic Drameter - Metrlc BGaule cecceereccacencacsccranas A
15 . BiproTvacsat:c Disceter — MELricC Cauge ccvceeccccncacecanceee U

-

- Menton Sell:ien Diameter - Moiric SaUGE cieicrerccccscccananeas O

po
)

17 . GCbsarvaticn of anc=alizs,

.-

~

e e e e e e e A — e m = ar —me———— -
- LI -~ - - . o — - - - e e n . . . " Ty W ———_ T G —— ——— " —— o ———
-- - ——— - - - — - " e - e W W e m e Wn P G S e e . W - - ——
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DATA/ INFORMATIIN FORN
TESYING AT CKRDC
SIZE DETERMINATION XMAO MASK

Name: DOMALD COCHRAN Suiaject No.: 102

S/N:z Sex: M Race: WHITE Age: ZO

+ -— —
: ! Assigned Mask Size Category |  F Yalues :
; MASK ; Expert Fit ;'Alternate Sicte ; Expert Fit ; Alternate Sice ;
e+ m LT T ;
s L W i ——
; AVEN UCS1D ; Ly} ;_ L ; ; —_— ;
e +
1 . Heicght: 185.4 ca 2. Lght: 210 1lbs

3 . Face Size - Adjustable Metric Tesplate Circumference ........ %gs

FS T A
11 .
iz .
1T .

but
7
'

15 .
ia .
i7 .

i8 .

Suhmardibuiar SKinfold .. -ccvee cccccccctcerncsconncccccacsane
Zitemporal Fcssa — Minismum Frontal arc — Tape and Marker 7col
Exprozygosatic Menton #rc — Tap2 and Marker 7o) ... cnvcen--
itragion Mimicus Frontel e - Tape ONlY ceeiiccneeiaececnas
gitragion Fogonicn sro -

aze ONIY ceiertccncccecncencccaanns

Eitragion Minioun Frontzl Arc — Tape Holder ... -ccociececanaa

BErtragion Pogomon Arc — Tape HOIDSr & e cieiiececcencenvon-
Zizvgomatic Diameter — Spreading Caliper .........--. cesemme
Bipro-yvgomaitt L Diameta2r — Spreading CalloBr -« .- ccvecnccencns.

Menton-Seiilon Drameter — Z21iding Caliger ......ccecieencenan
Sizvoormatic Diasster - MeliriC S3UQR .ccccecccecccccncnceawraas
Biprozvgozatic Diameter — MHetf1C BaUGE -c.vecccccnccncceances
¥enton Seii:on Diameter — Melr:ic BaUGE -ec-cceccceiecccecoonns

Observation ¢ Anczaiias:

_——— - ——— s e = ———
—— — - — s e s e e . i s o o~ ——————— L ———
-
- m = —— - ——— o — o ——— —— ———— - ——— - - S o —— — ——— ——
—— —— e v . ama— — - —— - e E s M e e . —"—— ——— — o o ——
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-

I2.<

[
(A
'

I

pe
;&.
fod

13

[



A . Name: RUSSELL LOUDERMILK S&bject No.s 104
S/Ni —~————————e Sex: M Race: WHITE Age: 19

S S, .
: ! Assigned Mask Size Category | FF Values H
! R e e e T T S !
E MASE! i Expert Fit i Alternate Size | Expert Fit T Alternate Size ;
C e L Mo C Ly LTy :
. scort L o om A :
AvON USIO § oM & s e b e :
e st o e o e o e e et 2 e e 5 o 5 e i e P 3 0 2 P A 1 P P S e B e S e i o A o e o +
1 . Height: 180.3%3 cm 2 . Weight: 179 1lbs

%2 . Face Size - Adjustable Metric Template Cir;gmference cesascea %%4
4 . SUBMANDIBULAr SKINFGLU «usenrensenesnrensnssnsansasensaneeas 3

% . BRitemporal Fossa - Minimum Frontal Arc - Tape and Marker Tool 19.5
o . bBiprozygomatic Mentomn Arc - Tape and Markoer Tool ......ccuee. 6.5
7o Bitragion Minimun Frontal Arc - Tape Only .........;......... £9.35
8 . Bitragion Fogonion Arc - Tape Only . cerveerrnesnnrnavaceans 3Il.6
7 . Bitragion Minimum Frontal Grc - Tape Holder ......u.......;.. 1.4
i . Bitragion Fogonion Arc - Tape Holder ....cecncessncsvsnssanses 31.7
11 . Eizygomatic Diameter - Spreading Caliper ....icciceeccerenccas 13.8
12 . Biprozygomatic Diameter - Spreading Caliper ...........0.00.. 13.2
172 . Menton—-Sellion Diameter — Sliding Caliper .c..iuicecevaenosasnns 12.9
14 . Bizygomatic Diameter — Metric Bauge .......ccvrveninnenananes 14.5
1% . Biprozygomatic Diameter — Metric Gauge .....cviieeennnnneness 13,7
1& . HMenton Sellion Diameter —~ Metric GAUQE cveescevsonssnnsneness 3

17 . Ubservation of Anomalies:

18 . Comfort 0 -5 (0 beinag worst CaB@) ceresrvecesstsrssvanennes =

DATA/INFORMATION FORM
TESTING AT CRRIC
SIZE DETERMINATION XM4O MASK
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A . Name: TODD SCHNEEKLOTH Subject No.: 105
8/Nt —m—m—mm e Sen: M Race: WHITE Age: 18

o e o e e o e e i e e e e s e e e e e e ot e e o e e +
! ! Asesigned Mask Size Category | PF Values H
' | e e e e e et et e e e e e e e e e e e oo e e e e e e e e e e e e e e i i 1
; MASE. ; Expert Fit T Alternate Size ; Ex pert Fit ? Alternate Si:ze ;
e e U e et et s e e | et om e s oo 2t et e e e 1 e e oo e e e o e Y e e e e e e s
; Lc : M ; 8 :. —————— ; ————— :
. scott i om o St e 4 e :
1 e e e e o i e v Y o i e o vt o am ] s ot e e e e e bm s ot i | e o i o 4 o i e S :
; AVON US10 ; M ] S ; ~~~~~ : ——— :
Ao e e e 2 e 2 e e e 2 ot b et o o 2 2 4 s e . 50 e e v 2 e et et ——————— e e e +
i1 . Height: 185.4 cm 2 . Weight: 16G 1bs

% . Face Size - Adjustable Metric Templ ate Ci;cum%erence cesncosne %%8
4 ., Submandibular Skinfold .........;............................ 5

% . Bitemporal Fossa - Minimum Frontal Arc -~ Tape and Marker Tool 20

& . Riprozvgomatic Mentom Arc — Tape and Marker Tool .c.ccveeveasese 2607
/7 . PBRitragion Minimum Frontal Aroc - Tape ONly ciceeercesssnccsses 29

8 . Eitragion Fogonion Arc = Tape Only ceeiesccisrencssnsecsnsecsss S2el
9 . RBitragion Minimum Frontal Arc - Tape Holder ....cccevevenases 5105
12 . reitragion Fogonion Arc - Tape'Holder . . o
11 . Brzvagomatic Diameter ~ Spreading Caliper (..cccicsccacnsscssas 13.6
12 . Biprozcvaomatic Diameter — Spreading Caliper c.o.icercesnnascces 3
1% . Menton-Sellion Diamater - Sliding Caliper ......ccceveencsess 12,7
14 . Bizygomatis Diameter - Metric Gauge R R 14.5
15 . RBiprozygomatic Diameter - Metric Gauge .....c.os. ..;.. esses 13,7
16 . Menton Sellion Diameter — Metric GAUGE ..veeissrncaconarencras LET7
17 . (Observation of Anomalies:

18 . Comfort O =58 (U being Worst CARSE) tceorsrrosersnssesensnaanss

DATA/INFORMATION FORM
TESTING AT CRDC
SIZ2E DETERMINATION XM40 MASK
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DATA/ INFORMATION FORM
TESTING AT CRDC
SI1ZE DETERMINATION XM40 MASE

A - ———— o o S > G W M G S S e G S S A Gl e e (s S AT D S AP A S A P S Y -

A . Name: STANLEY HALCOMH Subject No.: 106

S/N: ~—m— e — Sex: M Race: WHITE Age: 27

T aesianed Mask Size Category i FF Values :
' P —_——— PR b e e o et P :
! MASE. ! Expert Fit | Alternate Size | Expert Fit T Alternate Size |
e ; """'"";”“""".; JE :
i scott s+ mo S
| PPy | e e « 10 i e v eee s vrn § ot v v e e i o oot A i Fones T2 it o D et i s s o i i s s o0 o | S, - -
; AVON US10 ; M ,; L ; ————— ; ----- ;

o e e o e it om0 21 i s o e b 0 e 4 o e o 4 et o e ot e ot e e s e e o 8 i P e St e e St S et i e e e o

i . Height: 79.% om 2 . Weight: 144 1lbs

T . Face Size —~ Adjustable Fetric Template Circumference ........ TTB
4 . Submandibular Skinfold vec.esresncersecsvecosvannsccncerescnacs
Bitempoiral Fossa - Minimum Frontal Arc - Tape and Marker Tool 19.1

6 . Eiproryvaomatic dMenton Arc - Tape and Marker TOOl tivevecoenna &S

/ . Bitragion Fininum Frontal Arc - Tape ONlY cieenasncacanscsana &7
S . Bitragion Fogonion Arc — Tape ONly .c.ceeeertcaccccceccsvanace 29
© . Bitragion Minimus Frontal Arc -~ Tape Holder ......ceveecececen 29.5

10 . Eitragion FPogenion Arc — Tape Holder ......cvcevcecrcccsnccns

L]
L]
.
.
L
.
«
.
-
.
.
a
.
-
.
L]
[y
[ ]

11 . Bizygumatic Oiameter - Spreading Caliper ...

e
-~ .

Biprozyuomatic Diameter — Spreading Caliper ceveeeasnnecnvecs 11.9
1 . HMenton-Sellion Diameter - Sliding Caliper ....c.ccecccccccaes 11.5
14 . BRizyagomatic Dirameter — Metric Gauge ....vreveencrccocanccnes
13 diprozygomatic Diameter — Metric Gauge cececevecccrencrenacen
16 . HMenton Sellion Diameter — Metric Gauge ...scceesrenenecensene 11.6

L7 . Ubhgservation o+ mnomalies:t

e o st b et rh W4 1 I o G e B M S, oD s Bty SN SO Wkt W e WD ASED e Bt W45 D S 1io0t L D U losrs 4 P (g Ik See A $ii. e MR S M ) S st WS S e s S

—
e ottt at o o e b S e S0 4 2018 it ek Ve 1 Tokn PR s bk AL S8 YMLA o S 100 A W B Fokee 1 LM L <) cear ) M Lo £ i B MBS 1 el B B 10 W U BN 0 AED 150 Soure e e e

-
© ke e @ ede M e e Rl b e e e e demte i fie AL S b @A AR A S WA MR Tt ST i M v

18 . Cu‘nfor‘t C, - 5 (Q bEJ.f'lq WOI"SL.CaSE) % 8 8 0 8 0 P B EE TR SSRGS DEETETEETS -
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ERY

T X e R T X% T Ry o e e e e R aere A SN il Y e £ -

DATO, INSORMAT ION FORNM
IESTINE AT CRDC
DETERMINAYION iMsO HASK

0
e
(4]
m

Name: PAUL LAFLESH Sutject No.: 107

S/N: Sex: 1 fiace: WHITE fge; 17
; ! Assignsd Mask Zize Cetegury o PF VYslues :
; MASK ; Eupert Fit ; slternate Size ; Expert Fit ; Alternate Size ;
: e : s 5 ‘ —_—— . —— .
e NI i
;—;an us19o ; M ; S ; —— ; —— ;

e

2

$»

W

~§

w

ib

Heiohts 170.2 caw 2 . Weight: 1355 1bs

Face 3izs -~ Adiustabl=a Metric Tempiate Circuaferessice ........
Subsandibuiar SKIRFOId cceevceiercnricescescerncescsccvscnnsns
Sitesmporal Fassa — Maisum Fronial Grgc — Tape and Marker Tool
aprczvgoaatic Mentoen Arc — Tape 2nd MAarker IS0E ccececececc-se
Brtragion Minimum Frontel! Ac — Tape OnNiy c..sccencancecccnse
Bi1trogion FoJonion AC — Tape ONlv ceececececrrcccccaccnrncnas
Bitragion Mainigua Frantal Src ~- Tape Holder .c..ccieicececcccceas
L:¥rag:on fogonion Arc — Tape Holder (. eeeivcieiceccaccnanens
sreading Laliper ciecececneccccaacans
Bipro=vaeRetic Diameter — Sprzadiac £811027 ciceccceccncnsoan-=
Menton-Seilion Drazmsier - Sliding Celiplr c.ieeeeeeinnnecaan-
S31vgo=3trc Diadmeler - MElril BAUGE ~cccecciccecencnnocnaase-
£3proz sqoRatic Diameter ~ Helric CAUGS ceecccccccccncaccannes
Menton Sellion Diamet®Er - MBiris CaURE .cveceecnere cenenavaaa

Observaticn of Anoaslies:

-— ———— e ————— o ———— ——— ——— - ———— " ——— . ——— N o ——
_—— - ————— e . - e m s emmt e m me v . A - ———— - — e = —— =
—— P L —— - - - e - - e e e e e m——— = -

- - m " wmEmem e = - - - - o eeem e nwr a m e wrewm v - o ——— i — -

< ot D =5 & 8er1nc worsSt Z3SP) ccieve.caveoncrocssmacnons

232

2l
]

(-
i

2

17.5




L R T R ORI N L S, o g TR IR RN R Y0 g o 1 e e . " - .

INFORMAT ION FORM
TESTING AT ZROC
SIiZt DETESMINATION XMAC MASK

I

]
)

a4 . Name: MOLEN KELLER Sveiect Mo.: iog

: { Assigned Mask Sice Category i FF Yaiues : )
H e + - - - -+~ :
i MASK ! Expert Fit : Alternats Size | Expert Fit ! Alternate Sice !
t— : : ——- : - i- -—:
- : ILC H =4 : re M —— M ——— M
.__‘______-.__!_—__ - - ¥ — e e - ) £
. . * . 3 a
: SCoTT : 5 . it . ——— H ——— :
3 . —————— - - — —— e —— ® e e [ P -
- L] L - L} - L]
’ ! AVON USIO ~ : s : -— — :

(Y99
1 ]

I o
m
b
[Iv]
=4
"
[1]

186.3 e 2. Seignt: 180 ibs

i
Iz . ‘are Size -~ a&djustable Heiric Tzopiaia Tircumferente c--e-e-.. 139

s

3 . Submangidular SKinfeld .. iceiccnccersvsaccccodorasscaccosnsasans

S . Bitemporsi: Foszsa — HMinimum Frontal Aarc - Tape and Marker Tocoi 2CG.3
. = . Eiprozygomatic fenton s#rc — Tape and Marker 108 s.vececceeece I

7 . Bitrag:cr. Min.aua rrontal 1 - [ase2 Only - eieienerceareceaee 3G

8. ESitragion FOogQonici: sirfl — 208 URIYV ccceceecacarccrncnavevmees AT

¢

. Bitragros Miniaum frontal drc - Tape Holder . .eciiieicieecceaes 32.T

150 . Bitrzgron +oaonion ard - TAD® A0 dEY i cececncacnacecocranee AT

o
[ ]
o]
Y]
1}
«
Iy]
f
Ee}
1"
t
"
it
B
b
3
f,
A
]
"v
a‘
o
)
[[s]
¢
o
(1.4
e
?
|
[]

.

[]

L]

’

]

.
1]

]

[]

'

.

.
LY

,

[

[]

[ ]
-
bl
.
o

2.8

[
i
L]
[44]
»
t
“
4!
1}
<
£
I
8
[V
-
(4]
=0
»
]
7
(a4
hy
b}
]
‘4
Ll
a
e
W
1}
¢
v
<
Y]
b
*
'
L]
[}
[
[]
4
L]
¢
]
[
'
.
L}
.
[
[}
.

. Maznton-Sxzil.on Dismster — Sl:ding CallSer cuieeececccenaeva=ae 1

21}
ol

[
P
[]

Tizveoretre Dmameter - Melril SeuUle (iiececcecnnccnncarase-=a 3.4

13 . EBiprozvaocmstic Ciatelar — Mtr i€ BaUGE cevtccecnccasccncanses 13
iz . Meoton Zeilios: Lniameter — Metr:id Gatglr ceceecevecccocancvaves 12

17 . abgervation O0F snoaaiies:

-——— - - - - - - - - - - - - - - - - -
-

i8 . Coarort W - S 0 BE1INC WOSY TASP! e evvcccscnncocacoccecanae =

29&




e W

S,

A N N R R s AL N

—a - ~ 2l Py ‘s fa  ava A v LW AL 2% 4 -
DaThRs INFORMAT IOH FORM
TESTING AT {RILC
SIiZE DETERMINATION IMIO MASE
A . Name: PALL LUDRICK Subject #g.. 109
S/IN: Sex: M Race: WHITE Age: 27
+ —— e e - S
: {1 fssicnegc Mssk Sice Latecory & r VYaiues :
: : + : - -
: MASK I Tupert Fit [ RKltercatz Sizs | Expsrt Fit | Slternate Size ¢
: H fm————— H H :
: iLC : “ . i — : — :
a - - e — e e . o — - . .
a - - 1 3 ” 2
T sScerT : M : i : —— —— :
s a —— e o - . -
2 E ) . - a -
T AYON B510 | M : ) : —— : — :
1 . Height: 37Z R < - Meight: (8D ihs
cm
% . Face Size -~ Asiustable flelric Temalate Circusference ........ 152
a4 . Submandibular SVanfold ceiiiciciciccrccencacsncctcccncnsccsncns =
S . BExtessoral Fossa - Mainisum frontal Srqc - Jape and Marker Tooi 0.7
£ . Zproouousmatiz Menton S o~ a0 and Markzr Teol c..c.cl...0. I8
¥ . EHiragront HinifuA Froial et - T2:@ Oy ceeccecsccccnnccsns 2
S . Ezireqios: Roarnion 220 -~ TA%8 M13Y cicceccccccccnnnccannnonne ie
2 . Fiirsgion Hidiacs Trental Sz - T30 HelZer @ ecicncicccacencaas 9
iv . EBrrrzuiohn TOLad2Gn Arc —~ T2pe Holder .. ... .-e iceceniencccnss X
1Y . rizngomalic Diasm2ter — Spresning Talifad” cieccrccivecenncense- 13286
1= . &Eoroz.oosati:c Maeelor — Seresding CAI10S7 ccecececcnceanes. 1307
1T . Hentun-Saitinn Gramecer - 3l:ding C3li1per L .ieeicciiiecaaanea 10T
it . Eizvoocaiic Dracselsr — 2M2fr:il BaUSE s --ccecccecicccecccoscenn .1
15 . Riprosyaseaiic Dismetar — M2irils GCAUQE seeecaccccccnencsacaas 120
o . ¥Menton Sellion MNISTLer - CE111C GAUTD cvevencvccconnnnncnne Pl. -
17 . Toser.ation of Ancoalies:
13 . Comrort Q= 3 (U Eeing wWOrSl TASE) cecevcccccconscncosconnne =
255
o e e R R R




R TR R ) L7 g ¢ s 3 "0 TS0 328 et 07 Sk Wl B 10924 o AP B PRSI S PN S N

DATH/ INFIRMAT 0N FORM
TESTINE AT CRDC
S51ZE SETERMINATICH XM4OG MSSK

A . Nasme: TIMOTHY DAMIEL Subject No.: 110

S/ s mmm————— Cex: M Race: ®WHITE fige: 22

H 1 Assigned Masi Saize Category FF Valiues H .
: S + H —_— + :
: MASE ! Experi Fit | fiternate Sicze | Expert Fit | Alternate Size
: - : H : :
: ILC : ™ : g ' —_— . ——— : -
e R R : - t— :
: =8 HE : M : 5 : ———— : ————— :
: : - P : :
! AVON USio ! ~ : L : ———— : ——— :
i e e — +

e
[ ]
7
[I%]
s
r’n
L1}
[
'f
Y]
L]
¢
n
f
[\
L[]

Weight: 155 ibs

X . Face Sizes - Adjustahlie Matric Template Circuaference ........ 143
4 . CEubaendibular SKInafEld ceeecvercaceciesrrncccvsncscasscacenes I

-

S . Bitemporal! Foszx — iaimia Froatal #rc — Tage and Marker Jooi 17.7
& . Bigrozvacaat:c Menics :Irc — Tape a&ht Marker Tool ............ 5.5

7 . Bitragiun Finiour Frontdtl &0 - Tape Orly cciceiccceccaanceas 22.Z

8, Ritroqlon Foushior Ar: — Tagl BRly o it ecerecerenncnaceeas X2
3 . Eifragion siinzeso Frental Arc — Tape Helder ... cee.-. ... F2.Z2
1{- . RBiirzelen Fomenon Arc - lape Holder . ..o cecenaaeaaae 32

11 . Sl ,gomealt i Dlameter - Spreading Caliper ... ...l 14,

12 . Biproc.gomai:c Diameter — Spreading Caliper ......-ecccee.-.- 13.7
13 . renton-Selilon Diamater — Si161ng Cal1pPer ceceececcceconaeeae 12,3

13 . S1zvgomail: inoneter — Metris BAUGE ceee-cececcsecccsnceeecsss 13,7
1S . Biprozygcmatic Diameter - MEUrlC BAUGE <ceccacecccscscccscsecss 13.8
lé . Menton Seilion bnamster — MetrlC GaUGE ... ceceececcncncaeenss 12

17 . OCbhservat:on of Snomalies:

18 . Comtort G - 5 (0 5e1ng WOrSt CESP) eccececcvcvcsvscsnsccscoosvncoes —

296
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[ -

1 . L ) - - a . ’ Y | . Lt e .
XYV R RN R F P ROR K BT X, Y e G T L T oy ey s - g+ oW N e

JDATA/ INFCRMATION FaRM
TESTIMS AT CRSLC
SiZt DETERMINATION XNM40O MASK

por

. [] . -
o N A . Name: WIll A4 SORNETT Sug et NHo.: 11

S/Ney ————————- Sex: M Race: WHITE foe: 19

¥ - +
i : ! Assigned Mask Size Category | PF Values :
; RASK ;-Expert Fit : Altarnate Size ; Expert Fit ; Alterrate Size ;
) - T L DU T
. ecovt : L i M G T
: : - - - - : .
; AVON U310 Led : L : ———— i ——— :

- s e —— -

!
|
L

[}
X

gight: 13Z.5 ca < . weiaght: 178 ibs

Template Circumfera2Nnce ceeecaes 139

A1l
.
l‘|
[T
n
i
W
b
%]
n
|
bl
[
L
-
"
r
&
1]
3
0
™~
Y
o
i

4 . SubBnancioular GrinfGli ce it iiccerircececoccsscancacnsanssnanee 3
S . EBitesporail Fusze — Minimum Froenizl Src ~ Taoe and Marker Tool 12.5

& . BRiproocvoasseiic Menlon S0 - Tape ant @arker Tool e eieceece. ZELZD

7. Biftragion #indaus Trontal Arc - Tand ONlY Lt cececccntcecnacases 28.2
§ . Hitraoion FoGonaon rern - T30 GNly circccreenncccrcacacanceas 3.3

¢ . fatragice Hirsraxn Fronlsl Arc - Tare HolGer oo --ceceaeeece.. =t
19 . ZS1traqicn FoQlaion &rC - Tens Holler - ittt eiiiereaaees I3

11 . BFizygosmal.o rameler — Sgreading €2liDer i ieecies ceecaceeee 13TF.7
12 . Bipg.oovowsalic Diameker - Spreading Caliper oo ceene i 1Z.9

12 . ™entan Sell:oan Drametsr - Siiding Caliper .o oo 1E.2

. £ L I .gomatic Dlem:ter — H21r1€ BAUGLR cecieeicccncnenncaaaanas 13,3
iS5 . EBiproz.gomatir lameler - Melr.C BaU3e .. i i itecaeaaa- 1.4

™
¢
.

Menton Selil1on hnaaeler — MEIric BIEURG wececaeccecoannoennenn LRy

[
»
L]

Joservation of snomalies:

- — e s mm - eer Em e EmE e E e e - E e s e o e e - —— e = e e .— o w— = we =
e i wm e e B e e m e R e - e . . = - . mm 4 = e Am e E— ——— s . = -

1 . Coafort D - 35 (O DEING WOTrSYE C3Z8) wceecccccvcenccncncannene =
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A
- N . . . s . . . . . . e B .
R A A TN AT T N e, LT, Py At BV NN 5 X 247 % o o -&" RIER AACNE L. ted, iy 3w ) ‘& .

GATA/ INFORMAT iON FGRM
TEST:INS AT CRDC
SIZE DETERMIAATION XM4AG MASK

b
vy
bl

A . Naze: ROSERT FGLITOC Sub ject NMNo.:

S/ Sex: M Face: wWHITE AQes

N
[

; i Assigned Mask S::te Categorv ! FF Vaiu=s —~_-: -
; IRSK ; Evpert Fit ; #iternate Size-g =xpert Fit ; Alternate 81:2—;
: o ILc C c s L b o o -
:  scory n i s T —— ;
; AVON Uélc ;--— M ";""’—"’:“—“ ;- ————— -—; ——— ;
e —————— ————

1 . Height: 172.7 ca 2 . Weight: 145 lbs

n
k)

(2]
’
"
»
n
1]
)
Y
te
/]
{
&
(%]
£
)]
!
[
(]
e 4
L}
(24
)
[¥H
1]
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DETR/ IHFORMATICN FORi4
TESTING AT CRODC
SiZE LETERMINATION XM39 MASK

3 A . Namg: KEITH FANG Subjsct Ho.: 113

-~
" S/N: Sex: 1 Race: WHITE Age: 18
M ) - Vr b .
H ! Assianed Hask Size fategqory ! FF Values :
+
- . [ 3 T - 1)
+ : MASH i Expert Fit [ Alternate Size | Expert Fit ! Alternate Size !
: H H : : :
A : iLc : L : il H ————— : ——— .
R . - - s . ——— [ R g} )
a L ] L] [ ] a ]
: SCOTY : L : ™ e P mm——— :
: e e e to—— :
k i AVON US10 L : ™ P m———— : —— :
4 i . Height: 195.5 ca < . W®Weight: 173 1bs
: cm
F . Face Size - Adjusteble Matric Template Circumference ........ 164
3 3 . Submandibular Shinfold ceiieeeiccecccaccccacsnccccocacccccnas 5
T
S . EZitemporal Fosse - HMiniawn Frontal frc — Tape and Mariker Tool 19.6
»
& . Exprozvygoesatic Menton e - Tape and Marker Tool ... ce.c... 27
i i . Bitrag:ion Funious Frontal Acc — Tape OnlyY ceeceenecacecnaneee 302
; ¥ . Bitragion !'oqonlon & C - Tape GnRly e ieiniiieeeeceeeese 34.5
= . Sitrsg:ion Minitoudm Frontal Are — T2p2 Aolder o iecencncencane 1.9
10 . Sitragion FogQismaaon frc — 1ape HoldEr oo r i e iiceiiccanesa 3.7
il . Biz,Qomat:c Diameter - Spreading Caliper ...l ieeenaaa.es 15,3
- 12 . PFigrozsyoomatic Drameter — Spread:na Caliper oL eeanees 13.2
12 . Menton-3ellicen Diametadr - Slziding Caliper (i nnaeeeeases 12.8
- i4 . Eizvgomatic Tramelzr - HElr 2 GEUGE -(ecccsccoccncccancnnnnns 14.2

1& . Riprozvaomaiil- Giameter - Halric GeuUlE ceeceiees feieneveeaa.. 1350

1& . HMenton Seilican Diamster - Metric SaUQ€ .cvciveiicieecannaaa.. 12,8

3 . Dhssrvation 2% dnopelios:

18 . Comfert UV — 5 {0 Beind WHVSE (BS87 teeccecrcoccononcoccnsnone =

2%9
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Height: 18Z.8 cm 2 . Weight: 173 1bs
cm
Face Size - Adjustable listric Tempiate Circumference ........ 148

il
.

4 . Submandibular SKINiOld ..c-iccececrecccnccascsccscsrsasscscsannne o

S . EKitemporal fossa — Minimum Frontal Arc — Tepe and Marker Tooi 19.4
. & . Hipro-cvaomatic fenton Arc — Tape and Marker TO0i ccecceccceceee 7.3

7 . Bitragion Minimum Frontal Arc - Tape ORIV - .ceccecerccaccnces VL2
S . Fiirsgion Foaonion Arc — Jape nly .ttt eecriciceneccecnncanes S22

$ . Bitraagton Miniaur Frontal Arc - Tape Holger ... eiceiececenaas 3203

fFugocnion Arc — Tape Holder - .............. ceceeneee IS
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. . Eipracvgomatic Diameter — Spreaocing Laliper ... ceecceeeceaa.. i4L
iT . Henton-32ilion Diameter ~ slidaing Laliper ... cceiecececcaaaa. 12
13 . RBizcvaomatic INcater — MeIric CAUUE cceecescsccocacnen cecee--- 15.1
15 . Bipros jomatic Dlasester - HMetr:ic Gauge e icieceenacan e-e--e 1%.8
146 . terton Seilion Diameter — Metric Bauges i ee i e cecceecnccaaneaa 1

17 . CGhservatior of #ncmalies:
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PRINCIPAL COMPONENT ANALYSIS EXAMPLE
EXAMPLE (Dunn, 6. and Everitt, %. S. “an Introductior to Mathematica

Taxonomy" Cambridge University Press, New Yerk, 1382, pg 51.)

In thiz study the carapace length, width and height wers megsured for
mumercus turtles. Principal components araiysiz resvlited in the follow-

ing compenents:

¥
ot
#

9.21ilergth) =~ .050{wigth} + §.3ifheighi} 3B.54%
€

Y2 = -B_54{1ength) + .CR3{wigik} +

3

-0.20{lergth) - 0.25(xiath) = 0.S4{haight] 9.43%

Tha percentage feilcwing cach eguation iS5 the percent of the total wzria-
Sility wiich the corresponding principa: cossoneit has accounted for. I
this case the firs? principal compoien! acowsnted far S8.6% of the ot

variabiiity in the data. The interprexiizn

af the first jriacisgal ceeno-
rent €or phys:cal sbiects is fypizaily relate? fo oversii size. MNerice
Py ~

*hat all of the coefficients ar

m
*l
"
we
ot
Ml
I
‘\
é
re

t increases ik either
keignt, wicth or 10osth wouid imcrease Y1, thz score for size. Thus VI

scores for zaca fortie oouid be subziituted for height, width and waigh:

withgst loss of ruch inform2ticn relevant o overall size. -
The cecoad and thr'rd grincipal componanls (2rrespand 5¢ two Fifierent .

exzressions of chace. VY2 centrast, lengik to {wivth + heighti vhile Y3
contrasts height to {iength nlws widih). In stugiec ¢ueh z5 this aad
also the face 3ize stuay. the second princifal comogcnends Is tymirailly

velates to shape whiiz the first is related o size.
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APPENDIX H
Recremencations for S/¥ and ¥/L Jividing Paints
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A. S/M and M/L Dividing Peints, TM Series, cospany by company (excluding
preceding data). For this set of recomsendaticns, Dr. A. T. Steegsan
ranked the best dividing point predictors from those which showed the
least overiap to those with the most. Only the first seven with moderate

to good predictive power are listed {Excellent: best, fair® worst).

1. £C Mask:

a. #7 + 8 (Ear-Forehead Arch + Ear Chin Arc): S/M = 61.3 cm
{fair); M/L = 63.8 = (gcod)

b. #10 (Ear-Chin Arc,, H): S/M = 31.3 ca {fair)

c. Size factor 2 } 1/2 Ear-Frontal Arc + 1/2 Ear + Face width): =
44.7 cm (fair); ¥/L = 45,9 = (fair)

d. 8 (Ear-Chin Arc): M/L = 33.2 c& (good)

e. 6 (Cheekbone-Chin Arc): S/M = 25.6 cm (fair)

f. £3 (Adj. Template): MN/L = 163 cm {fair)

5. #2 (weight): M/L = 179 ib. {good)

k. 29 fEar-forehead Arc, H): M/L = 32.5 c= {good)

2. Scott Mask
3. #b (Cheexbore-Chin Arc): S/M = 25.3 cm {good);
M/L = 26.6 ca (good)
b. £13 (Face Height): S/M=12.1 c= {good ); M/L =1Z.8 cm {good)
c. 23 (Adj. Template): S/H = 143 cm (good); M/L = 162 cm {good)
d. #12 + 172 36 (Cheekbone Nidth + 1/2 Cheekbone-Chin-Arc):
S/% = 25.8 e (fair); /L = 26.8 ao {fair)
e. #.4 {Face Ht., 6): M/L = 13.0 em {fair)
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f. ' # (Temple-Forehead Arc): M/L = 19.5 ¢m {good)
g. #! (Height): WL = 182 cm (fair)
3. Ayon Mask
a. Size Factor 2 {(1/2 Ear-Fronta: Arc + 172 Chin Arc + Face

Kidth): M/L = 45.8 = (good)
5. #8 (Ezr-Chin Arc): %/L = 33.3 = {excellent]
c. #7 + 48 (Ear-Ckin + Ear foreh2zd Arcj: N/L = 63.2 cm {exceiient}
d. #6 (Zheexbone-Chin Arc): S/# = 2.5 o= {good)
e. #10 {Ear-Chin Arc, H): M/L = 32.5 o= {good)
£,  #3 (Adj. Template): W/L = 162 c= {good)
g. #7 (Ear-Forebead Arc, d): M/L = 32.6 cm {gcod)

8. S/M and M/L Dividing, BF Series
Althouch a full set of data were run for this snmalysis, it will be given
more simple treatmer:t than the TM series. Here Dr. Steegmen simply listed
the top ranked credictor for each cozpany, without considering the uni-
variate or bivdariate issue. Al a2re ranked by how well they predict both
S/ and M/L, though only one may be given i the cther is peor.
< 1. Recommendation for gredictior (dividing) point: ILC masks.
3. #7 + #8 (Ear-Forehead Arc + Ear-Chin Arc}
1) S/M cleariy at 61.5 ¢
2) M/L posrly at 63.3 cwm
b. #2 {Meight]
1) S/M pooriy at 160 1b.
2§ M/L clearly at 180 ib.
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¢. 35 {Ternle-Forehead Arc)
1} M clezrly 2zt 19.5 cm

d. Shase I, #2 {#12-Checkbone ¥d.(1/2)Z6 Cheekbome-Chrin Avc)
i) ¥/ Cclesriy at 0.97C

e. Shape 1, #i (#12-Cheekbone #C.#13 Face Height)

3 + #5 {Templie-Forehead + Cheekbone-Chin Arc)

v
.
’

(1]
ol

M/ fairat 45.5 =

Recoxmendation for prediction (dividing points), Scoit Masks
&. #7 {Ear-Fcrehead Arc)
1} MK clearly zt 3C.1 cm
t. #& {Cheekbone-Chin A}
1}  S/M clearly at 25.4 cm
c. 32 {Adj. Template)
i} S/M fair at 144 o=
£. #13 iFace Height)
i) S/M fairat 2.1 em

-KO OTHERS ACCEPTABLE-

Recompendaticns for Prediction (Gividing) points, Avon Masks

3. #3 {Adi. Template)
1) S/M clearly at 143 cn
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Size #2 (1/2 #7, tar Frontal Arc + 1/2 48 Ear-Chin Arc + #11,
face Width)

1) S/M fair at 44.0 cm

#7 + #8 (Ear-Forehead Arc and far-Chin Arc)

1) S/® clearly at &0.2 cm

£8 (Ear-Chin Arc)

1) S/M clearly at 31.0 =

#13 (Face Height)

1) S/® clearly at 12.3 cm

£14 + #16 (face Kd., G + Face Height, G)

1) S/M fair 2t 26.7 cm

C. S/¥ and M/L Dividing Pcints, PF Series

The treatoent is that gsiven the BF Series, preceding.

3

Reccapandation for Prediction (dividing) points for ILC Masks.
a) 25 + #6 [Temple-Forehead Arc + Cheekbone- Chin Arcj
1) S/M poorly at $4.2 c&
2} ¥/L clearly at 46.0 <2
p) #7 {tar-Fereicad Arc)
1) S/M poorly at 22.5 cnm
2} KL clearily at 30.3 em
<) 5 (Temple-Foretead Arc)
1) WM/L clearly at 19.5 ¢
d) #5 (Cheexzbone-Chin Arc)
1) ¥/i cieerly at 2.5 onm
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e} Size Factor Z (1/2 §7, Ear Frontal Arc + i/Z #8, Tar-Chin
Brc + #11, Face Width)
1) S/ cleariy at 44.5 cm

T)

1i + #13 (Face Width + Face Height, Gauge)

foed

¥ %71 clearly at 27.3 ¢m

2. Recosmendation for (dividing) points for Scott Masks

a) #5 + 6 {Temple-Forehead Arc + Cheekbone Chin Arc)
1) SMfairat 4.7 =

b) 7 + 8 (Ear-Frontal Arc + Ear-Chin Arc)
1) S/M fair at 61.3 cm

c} #6 (Checkbone-Chin Arc)
1) S/M clearly at 25.2 cm

d) #12 + 1/2 #6 {Cheekbone Wd. + 1/2 Cheekbone-Chin-Arc)
1) S/M™ pooriy at 25.8 cm

€)

ML

2 (Weight)
1) S/M clearly at 158 1b.
f) £5 {Temple-Forehead Arc)

1} M/L clearly at 19.4 ca

!

3. Recommendation for Prediction {dividing) Points for Avon Masks. d
a) #3 (Adj. Template)
1) S/M clearly at 140

AL LT #5191

2) WM/L clearly at 157

L)

b} £7 + £8 (Ear-Forehead Arc + tar-Chin Arc)

1) S/¥ - excellent separation at 61.0 cm
308
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c)

d)

e)

f)

q)

o Pat nd Bt S LA DA B 5.0 B0 A

#7 (Ear-Forehead Arc)

1)

S/M clearly at 26.5 cm

#6 (Cheekbone-Chin Arc)

1)

S/¥ clearly at 25.5 cm

Size Factor 2 (1/2 #7, Ear-Frontal Arc + 1/2 #8, Ear-Chin

Arc, + #11, Face width)

1)

S/¥ clearly at 44.3 =

#2 {far-Chin Arc)

1

S/ clearly at 31.3 cm

#9 + £10 (Ear-Forehead Arc + Ear-Chin Arc)

1)

S/M clearly at 62.7 c=

v - W W W W, W W,

-y

S
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APPENDIX I

Size Line Analysis Resvults
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SCOTT X¥40 Size Line Analysis Results
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