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Studies conducted for the Cffice of Civil Defense {ndicate that the
threat to the United States posed by chemical and biological agents
is relatively less significant than that posed by the nuclear one.
Chemical agents are not considered s major strategic threat as they .
are effective mainly if used against tactical targets of limited area.

Although the possibility of empioyment of biological agents against -
U.S. population centers camnot be ruled out, neither & chewmical nor
biological threat against the Continental United ftates warrants, at
this time, the attention and pricrity given to defense against the
effects of nuclear weapons. However, research oa methods of detect-
ing, identifying, reporting, analyzing, and defeanding against biological
agents will continue while the potential threat is kept under comstant
reVth

This report has been prepared in fulfillment of one of the conditions
of the Memorandum of Understanding, No. CIM-SK-60-53, between the
Office of Civil and Defense Mobilizavion and the Office of Chief
Chemical Cfficer, Department cf the Army. This report has been
reviewed in the Office of Civil Defense, Departuent of the Army, and
approved for publication. Approval does not signify tha. the contents
of this report necessariiy reflect the views and policies of the
Office of Civil Defense; findings and recommendations may, in fact,

be at variance with current programs.
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Qualified requestors may obtain copies of this report frem the
Defense Documentation Center, Cameron Station. Alexandria, Virginia.

This is one of two reports produced under this contract which DDC
will make copies available to the Clearinghouse Ser Federal Scientific
and Technical Information, National Bureau of Standards, Department of
Commerce, Springfield, Virginias, for sale to the general public.
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This report presents a detailed descriptive analysis of the manufacture
ing processes, procedures, and ejuipment required %o produceé the Protective
Civilian CD V-805 Mask at the rate of 100,000 acceptable mask per month
based upon & two-shift, five-day week and a twenty~day work month.

The descriptive analysis is based upon the experience and lmowledgs
gained by The Genaral Tire and Rubber Company during the production »f
25,0C0 CD V-80S Mask produced in accordance with requirements of ihs
Preduction Engineering Study, Contract DA 20-07C-CML-1250 with ths U,S.

Army Chemical Corps. The assembly line presented in the ma’:; body of
the report is not an analysis of the assembly line fabricaisd to produce
the 25,000 CD V-805 Mask on the snginsaring study,

The technical data developed on the anginzering s=tudy is prasented
in the appendix along with sdditionsi data to aid in the analysiz of the
large voluue production line concept. The appandix alsc presenis a compiete
Quality Ccatrol Plan outlining the guality contrel reguirements for the
assemily line in the repert,

In addition to the material in this regmri, a eclored movie was
produced showing in detail the tooling, the cparsticna, and the gquality
control procedures actualily used during the produstion engineering siudy
while producing the 25,000 CD Y-205 Masks. Thse tooling develcped on this
progranm was not intended io he voiuvme producticsn fosling sithough many items
could very easily be used for volune preduction. The enginsering stuay
relstive to tool design proved the feasibility of ssach opsration, providad
the drawings of tools and eguipment captble of being axpsnded to volurs
production and brought out & few desirable sncineering changes Juring the

production of s small guantity of CD V-BOS Masks.




The Production En#ineering Study on the (D V-205 Mask has proven
to be a valuable asset in bridging the sometimes difficult aud a2xnensive
zap between a research program and a vclume production prosram. “ith the
data presented in this report, the movie, and the drawinesjy a manufacturer
should be able to successfully set up a volume production line caparle of

producing acceptable Protective Civiiian CD V-?05 Masks.
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Subiect

This report presents a detailed analysis of an assembly line capzble
of producing 100,000 acseptsble Protective Civilian CD V-805 Masks per
month based upon a two-shift, five-day week, and a twenty~day work month,
The exception to the two-shift basis is the Facablank Production which
shiall operate on a three-shift, five~day week, and 4 twenty-day werk
month. The assembly line analysis is based upon data aecquired during the
Production Engineering Study, Contract DA 30-070-CML-125C,

Purpose

The purpose of this report is to provide a sompetent manufacturer
unfamilisr with the CD V-805 Mask with adequate information in the form
of assembly line layouts, flow charts, tooling design, quality control,
drawinzs, and specifications to be uble to build an assembly line capable
of producing 100,000 acceptable CD V-805 Masks a month,




scops

The assembly line presented in the following paragraphs of this
section is a description of one manufacturer's concept of an assembly line
capable of producing 100,000 acceptable CD V-805 Masks per month based upon a
two-shift, five-day waek and a twenty-day work month. This concept of the
assembly line is based upon the kmowledge obtained from the production of
25,000 CD V-£805 iasxs produced on the Production Engineering 3tudy. The
assembly line presented is "not" a description of the assembly line fabri-
cated to produce the 25,000 CL V-805 Masks,

The operation descriptions follow the sequences presented on Drawing
GEC-$.0 (The Final Assembly Flow Chart fcr the CD V-805 Protective Civilian
iask), A concept of an idealistic assembly line layout is presented on
Drawing GED-G02 (Assembly lire For The Protective Civilian CD V-805 HMask).
The drawincs of the flow chart and the assembly line are included in
the appendix and should be used to obtain a comprehensible concept of future
production,

The assembly line analysic does not present the various procedures,
equipment, and processes related to producing components which would
normally ve purchased from outside vendors. TFroblems on various components
that would be considered out of the ordinary are presented in the section
titled "Componert and Assembly lLine Production Problems,”

A sketch ¢f the CD V-805 Facepiece Assembly is included at the begin-
ning of this section. A more complete concept of the mask and the assembly
line ccn be achieved by reviewing this sketch carefully before progressing

with the discussions presented in the report.
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DESIRIFTIVE ANALYISIS OF FUTURE PRODUCTICN
OF THE
PROTZCTIVE CIWILIAN CD V-805 MASK

Purghased Components

All of the components delivered into the assembly receiving aresa

either from another department in the plant or an outside vendor are

treated the same as purchased components. The following compenents are

tlassified as purchased components:

1.
2.
3.
b
5.
bo
Te

8.

Plastisol

Filter Paper

Filter Screens - Cut to Size - 5ix Sizes Regquired
VYinyl Faceblank Material

Lenses - Cut to Size - Six Sizes Required

Deflector Aasemblies - Assembled With Inserts - Six Sizes Required
Outlet Valve Discs

Outlet Valve Seats

Outlet Valve Retainers
Qutliet Valve Covers

Fivsta

Buckles

Head Harness Assemblies
Carrier Assemblies

Tissus Paper

Carrier Assemblies

Water Vapor-Proof Bags

W5, Regular Slotted Cartons
Partitions For The Regular Slotted Cartons

1% Wide Tape

3" Wide Tape 3
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A1l components used in the fabrication of ire CD V-R05 Mask are required

to pass through a receiving arez illustrated on Drawing C-503,

deceivins Area

In order for r-ceiving inspection to be performed in accordance with
#IL-5T5=-105, a receiving area should consist of four distinct areas. These
areas are the followins:

1, Irncoming Material Area

N\)
L 4
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3. Rejected katerial Airez

4e Accepted Material Area

Components delivered to tre Incoming Material irea either from outside
vendors or other departments are accowpaniad by either a move ticket {only
wher delivered from another departmeni in the plant) or a receival if the
compenents are delivered frem an outside vendor, All certifications, and
test results, accompany the material and are turned over to the juality
Control personnel in charge of this department,

Th

(/]

shipment is inspected in the inspection area by qualified inspection
personnel in accordance with the detailed procedures outlined in the Quality
Control Flan, A1l inspection forms are completed and the statis of the
shipment is determined 2t trne time of the inspection.

If the materisl meets the rejuirements of the Juality Control Plan
and is acceptable, it is identified and moved to the Accepted Material Area,
If the material is rejected, then it is identified and set aside in the
Rejected Material Area until disposition from the vendor can be obtained.

In all cases, each time the materisl is moved fro= cne area te
another, scheduling must be kept informed of the location and status of the
material received., An explanation of Production Control and Planning is

presented in the Appendix under the title "Manufacturing Procedures and

Processes,." 5
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Filter Slank Cultine, Opsrafion 10

iIn seocordsncs with 4the mesisr proqusiion plan, filter material from a
predsternined lot nusber is regquiaitisnsd cut of the Aocepted Materials Ares
sna delivarsd (o “storage ares for ynout filtsr paper in the constent
teogperature and huzidity controlled reom, see drawing CED-902,

Filter Materisl is ramaved 7roz the culside racking containers and
the water wapor-proef barrisr material, Sheats of filter material 20%
wide by 36% long 2re loaded intec the automatice feeding system of the
Filtsr Blank oubting press,

A Dries & Krump Punch Press, Model 131, equipped with sir controlled
sutomatic feed tablex is ueed in thls coperation. The punch press is
equipped with a twe (2) cavity stesl 2fie of the size called for by the
productien schedule, This punch press i3 capable of making 51 strokes &
minute therefore cutting 102 filter blanks a mimute, It will require at
~east two people ic remws the cut filter blanks from the sheets and load
zhezs into suitable containers for delivecry into the filter unit press
area, rhere may be iimes whan it will be dssirable to blow off =sxcess
charcoal rom the cut filter blanks. This action will be dependent
upon the precauntions used io sxhaust excess charcoal from the punch
press «nd the cleanlinsss of the work ares. A work area for blowing
off the excess charccal is shown on the assembly line layout, drawing GED 902,

Since the filter biank cutting operation is extremely fast, this

operation is performed on o~ne eight hour shift,

Filter Unit Edgeseal Molding, Uperation 30

A pradestermined quantity of the proper size of filter screens and
filter blanks are stored in a storage area directly behind the filter

upit molding presses, refer to drawing GED=902,




»

A4 filter unii comsiste of two filter sereena, ons Tilter blank, and
a pcided edge9esl acling 8s a binder for Lhe screens and the blark, The
secent purpcse of the edges=al is to provide the means of electronically
welding the pad intc ihz faceblank,

Four (4) molding presses are used to mold the six sizes of fiiter
uniits. Each press is equipped with eight individually mounted filter
molds of the same size. Each one of the eight cavities can be replaced
by another i1iter mold of the same size or the complete set of eight

cavity molds ¢an be removed as a unit and another set of eight cavities

j# )

of a different size can be installed., There are numerous advantages to
naving the molding machines designed to utilize this method of inter-
changability of meld sets and individual units,

One, due to the variation in market demand of masks of dif{ferent
sizes; the quantities of some sizes are larger than others. By designing
the filter presses in such a way as to allow a set of eight cavities of one size
in each press; only four presses are r<juired instcad of a minimum of six.
Also, all cavities in each press are utilized on each cycle therefore
increasing the efiiciency of each filter press,

Two, by designing the iedividual molds in such a way that they can
be removed separately from the set, the problem of maintenance and repair
can be greatly reduced. A single cavity of each size can be in a stand-by
condition in case problems occur with any of the individual cavities,

“ach filter molding press is also designed to incorporate the follow=
ing features:

1. An automatic loading fixture

2. A pre~heater for the plastisol container to pre-heat the plastisol

to approximstely 100%,

3. 4 controlling device that programs each ¢ycle of the molding




cpevation automatically
L. An automatic device %o unload the molded [ilter units from
the molds
The operator loads the loading fixture by placing one screen in
each cavity of the fixture, then a filter blank, and fiunslly another
screen. At the completion of this cycle which takes approximately
0.864 minutes, a switch is activated to start the cycle,
The cycles performed sutomatically are tne following:
1. The loading fixture moves between thie upper and lower plates
of the molds,

2, Pressure pads are used to hold the filter components in place
while the loading fixture is removed,

3. The mold closes on the positioned components,

4e The plastisol injection nozzles on the injection guns &are
positioned against the molds,

5, Water pre-heated to 170°F starts to flow through the molds.

6. When the mold temperature reaches 120°F, plastisol pre-hsated to
100YF to reduce the viscosity is infected into the molds at a
pressure of 40 psi. The plastisol injeetion cylinders are of the
constant volume tvpe and shut off autcmatically at the end of

their individual cycles.

2
.

After the plcstisol is injected, the warm water stops flowing and
steam is injected into the molds,
8. When the molds reach 340 %, the steam is stopped and cold water is
injected intc the molds for cooling.
9. When the molds reach 120 °F, the rolds are opened.
1C. The unloading fixture moves into position between the molds,

1i. Pressure pads ejeci the filter pads into the unloading fixturs
and the fixture moves the untrimmed filter units out of the molds,

T




re michine cycle time is approximitely 2,09 minutes. The total
cyn.e “ing is the sum ¢f the load, unload and machine time making a
total cycle of approximately 4.08 min. &£ach operator runs twe machines
tnerefore, operating the four required machines with only two operators,
Total preduction of each machine is 117 pieces per hour,

The operator lays the uncrimmed filter units on a 1 ft, wide belt con-
veyor which transports them to the trimming operation,

(fote: Operation sheets for all operations in this sectionare
provided in the appendix of the report listed under the title of

"Operation Sheets For Future Production of 100,000 Acceptable CD V-205

.

<a3ks Por Month.')

Filter Unit Trimming and Inspection, Operation 40

Filter Units movinz on the 1 ft, conveyor belt are removed by
the operators performing the trimming operation. The trimming operation
consists of placing the filter unit on a flat work space in front of a
small srindinz wheel attached to an electric motor, The operator grinds
the flash from the cuter periphery of the filter unit in a manper
similar to sutting & design out of & board on a jigsaw,

tach filte.  unit is inspecled after trimming and placed in a container
positicned on a gravity flow roller type conveyor along side of the trim
ares, £ach container nolds a uniform number of filter units and is filled

before being allowed to progress down the roller bearing conveyer.

uality Contrel Inspeetion Station 1

As the conuainers flow past the 127 DOP Penetrometer operated by
suality Control personnel; a representative sample is pulled and tested

for DOP Penetration and resistance. The sampling is based upon continuous




sampling as outlined in the uality Control plan. If the results of the
sampling by Juality Control warrants the action, ths filter units are 100%
inspected until the quality of the fiiter units has Leen brought up to
acceptance standards,

A service and supply man removes the accepted filter units from the
conveyo. 8 and places them in the storage area for accepted filter units,

The filter material used in the production of the filter units has
been exvosed to only controlled temperature and humidity conditions from
the time it was unpacked from the water vaper-proof material until it
was {abricated into filter units and stored, The purpose of this control is

to prevent deterloration of the filter material due to moisture pick up.

Faceblank Mold, Operation 60

Vinyl Faceblank Compound is requisitioned by lot number from the
dccepted Material Storage Area and placed in temporary storage hehind each
faceblank injection machine. The material is purchased in 300 pound water
vapor-proo{ druas,

Two automatic self supporting vinyl hopper conveyors are used¢ to fill
the four horizontal injection machines., At various times when ersugh re-
worked vinyl is availabie, two proportional automatic hopper conveyors are
used to fill the hoppers on the injection machines with the desired proportions
of virgin and reworked vinyl.

The vinyl injection machines used to mold the CD V-805 Faceblanks are
horizontal screw plasticizer injection machines, These injection machines
utilize a full hydraulic molding clamp, an in-line screw typs plasticizer in-
jection unit and a self~-contained hydraulic operating system. The machines
used in the production line sre S 20-350 In-Line Screw Farrel Watson-Stillman

injection molding machines. These machines are gapable of the following

performance:




a) Maximwn amount injected per shot
(Gensral Purnose Polystyrene) ounces - = = = = = « = 20
b) Maximuwn shot capacity, cu. in, = = ~ « = = - -~ - 36
¢) Plasticizing capacity (General Purpose
Polystyrene) 1bs/hr, = ~ =« = = = =« = = = = = = = = = 240
d} Rate of Injection, cu. in. per min, = ~ = =« = « = 1290
e) Clamping Capaéity (tons) » = = = = « =@ = = = = = = 350
f) 1Injection Pressure (max,) 1bs, per sq, in. - - - ~20,000
g) Injection Speed
Faximum Injection (adjustable) in/min, « = ~ = = = 149
h) Rate of reloading chamber for next
shot (General Purpose Polystyrene -~ - = = « « - = 1.1 02. per sec.
i) Screw Speed (adjustable) APM = = = = = = = = = = -0 to 90
Five automatic temperature controls are provided to control the temperature
on the rear, center and front sections of the heating chamber, the nozzle,
and the shut~off valve,
The average running conditions of the injection machines for producing
CD V-805 Faceblanks are listed below, These settinzs are modified slightly

with each size,

Rear Zone, Heating Chamber - = = = = = = = « = -~ = 290 °F
Center Zone, Heating Chamber = = = = = = = = = = = 330 Of
Front Zone, Heating Chamber = = = = = = = = = = v « 330 °F
Nozzle Temperature - = = = = = = = -, .- -~ - 300 °r
Rotary Shut-Off Valve Temperature = = = = =~ = = = 320 °r
Inject Time = = - -~ - -, e - e .- -~ - - = 5 sec,
inject Hold = = = = = = = I R - 7 sec,
Total Claffip = = =~ = ® = = = = = = = = = = = = = - 40 sec,
Inject Pressure = = = = = = = = = = = w = = = = - 2000 psi
Screw Speed = = = = = - - = = - - = = - .-~~~ 30 rpm




Serew Desk Pressurs ~ ~ - = == = = = = = = = = = 50 pai

The molds are single cavity, stael, and congposed of three plates, mounted in
a vertical position on the platena of the injestion machines. The molds in-
sorporate cooling chambers on two of the rlates to a2llow cocling the molds
with water whils operating. Duasl contrcl constant temperature units are
positioned behind each machiine tc facilitate the cooling operations. The
back plate is set for 130 OF while the front plate is set for 110 Op.

The operator starls the automatic cycle of ths machine by closing a
rolling type safety gate which allows various electrical contacts c¢n
1imit switches to close,

The screw starts to rotate and the vinyl pellets are gravity fed
from the hopper to the screw., The rotalion advances plasticized material
to the fron! end of the plasticizing chamber, £illing the space betwean
the front end of the screw and the plunger, Since the plunger is stationary,
meterial under pressure causes the extruder to move back against controlled
hydraulic pressure (e:erted by the hydraulic cylinder) until it hits
a positive stop., This provides a measured shot between the screw and the
plunger.

During injection of the measured shot, the hydraulic cylinders push
against the extruder causing the extruder barrsl to telescope over ths
fixed plunger. This displaces the plasticized material through the hole
in the plunger and nozzle into the mold.

After a short waiting period to allow the vinyl to soljdify in the
shape of the faceblank, the mold automatically opene. The operator
reaches in between the first and second plates and removes the sprue and
runners and deposits them into a container for re rinding,

Second, she removes the completed fzceblank from hetween the second

and third plates and agair closes the gates to start the next cycle,

1




While the next cycle is taking place; the oper-ior inspecis the faceblank
for defects defined in the ..{. plan. After ccmpletinz the inspecticn
the operator lays the faceblark into a special carton, The faceblanks
‘re nested in stacks of five with five stacks to each carton making a
total of 25 faceblanks te each cirton. The containers are piaced on
a sravity type roller conveyor and allowed to move to the next station,

The a-proximate total cycle time is 1,09 minutes which means that
szch machine can produce arproximately 55 faceblanks per hour., One operator
is required for each machine with another operator used &3 a relief operator
for tre other four since these rac-ines cannot be easily srhut down and must
be altended at a1l timos after bein~ started., Tue to the start up and
shut down time and also to keep Lne capitzl eguipmert cost to a minimum,
these m-chines are run twenty-four hours a da;y on three-eight hour shifts,
our machines ard one single cavity mold of each size except 3ises 4 and
5 are required, t is necessary Lo produce two, sinegle cavity nolds of
each of these sizes to meet the production sehedule,

(Note: A1l data developed in reference to veishts of each size of
faceblank, mold drawing numbers, article drawin- numbers, and running
conditions appliicatle to the injection machine used on the engineering

study are presentad in chart form in tre appendix titled, "CD V-RO5 Face-

blank Injection Folding Data™.)

Juality Control Faceblank Screening, Inspection Station 2

As the filled cartons of faceblamks flow past the wuality Control
inspection station, a representative sample is pulied and inspacted in
accordance with the classification of defects listed in the Juality Control
plan., A sample for physical propeirty tests conducted in the laboratory is
also pulled at this station by Luality Control. The sampling is based upon

continuous sampling as outlined in the juality Control plan.

12
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The supply of filter uniis locataed along the 7inal assambly line ia
restricted ¥o not mors than two hours supply in the final assembly line
arez at one time, The reascn for this restrictior is to contrel the molzture

the filter material., Until this poinit in the assembly proces

W

the f1lter material used te produce the filier slements h&s been under

controlled terrarasture and humidity conditions. It i3 imperative thet the
exposure of the filiter material to uncontrolled atmospheric conditions bs
as limited as ppssible in order to eliminate a drying precess on the final

Y

mask a3semdly,
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Jelding, Operation 20

Each of these weldinz stations consists of srne L kw High Frequency

Zenerator and a numatic press eguipped with two station fully-automatic

o]

veration. The generators are 220 voltage, 50 to 60 cycle, 25 amperes, and
single phase, The generator frequency is 27 megacycles, Arc suppressors ;
are included on tre generators in case a short osccurs in the material being
welded, The two station work area is activated by a series of numatic
eylinders, valves, and solenoids wihich derive their power source from

the generators,

£z
0y

¢h of the automatic two stations are equipped with a lower
welding electrode., The numatic press has one stationury upper

electrode which operates in conjunction with the two lower electrodes

on separate weiding cycles,

The following operations are performed by the operator at this

SURURNYN

station:
J. Places a filter unit on the lower electrode
2, Positions two lenses on the lower electrode
2, Activates lever to place a vacuum on the lenses to hold them in

position on the electrodes

14
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Le Urasps a faceblank and -~gsitions this faceblank over the lemnses

and filter undt located on the lowsr slectrodes

5. Releases vacuum

6, Activates switch to cycle the welding operation

7. Moves to the opposite side of the numatic press, unloads the

welded facsblank assembly and lays it on the belt conveyor

8. Repeats steps ®1" through "7¢,

(Note: The approximate welding conditions for all welding operations
are presented in the appendix in chart form titled, "Welding Cycles For Gener=-
ators on All welding Cycles,")

The overall welding cycle consists of the following sequences:

a) The lower electrods is automatically moved over into position

underneath the upper electrode positioned in the numatic press

b) The top electrode moves down on the components located an the

lower electrode by action from an air cylinder,

¢} Wwhan the desired pressure is achieved on the components being

welided, & pressure activated solenoid starts the preheat cycle,

d) The preheat cycle is followed by the actual welding cycle.

e) After the welding cycle, the dwell-after-weld cycle follows

to allow the componenis time tc cool under pressure,

£) At the completion of the dwell-after-weld oycle, ithe prass

opens and waits for the operator t{o activate the switch for
the next cycle,

The capacity of each machine is apmroximsately 150 faceblank assemblies
per hour, Three stations for this operation would bs requirsd to mest
the desired production of 100,000 CD V~805 Hask per month working on two,
eight hour shifts each day,




Faceblank Assembly Inspection, Operation 90

As the faceblank assemblies advance on the conveyor belt, lhey are
picked up by trained inspection personnel for inspection of the welded
areas, gach faceblank is thoroughly flexed in the weld areas during the

inspection process and returned to the conveyor,

Ju2lity Control Inspection Station 3

A sample of faceblank assemblies in accordance with the continuous
sampling plan is removed from the assenbly iine at this statizn. The
inspeetion and destructive weld test are performed by trained Juality
Con:rol personnel. The Q.C. inspector performs the same inspection as
the production inspectors perform and also performs an added destructive
test, Complete details of this filter weld test are presented in the
«eCes plan and the CD V-8C5 Protective Civilian Mask specification,

The sample tested for the adequacy of the Filter~Lens-Faceblank 'eld
is marked and returned to the conveyor to be used again for the chin

seam weld test,

Chin Strap .eld, Operation 100

The chin strap welding stations require the same . jpe equipment
previously described in the Faceblank-Lens~-Filter Unit welding section
with the following exceptions:

a) A 2 kw High Frequency Generator is required instead of a 4 kw

b) The welding electrodes are different

The following operations are performed by the operator at this
station:

1. Picks up faceblank asssmbly from conveyor and forms to contour

of loading fixture.

2. Positions faceblank assembly in holding fixture.

3. Positions chin straps in grooves provided in lower electrode.
16
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e Activates switch to move lower welding fixture under the

uppsr elecirode and automatically starts welding cycle,

5. Moves to the opposite side of numatic press and unloads

faceblank assembly from the second lower electrode,

6. Placeswelded faceblank assssbly back on conveyor.

Again the lower section of the welding press is compoaed of two lower
electrodes in order to utilize the operators time while the welding cycle
is being performed,

The welding cycle sequences are the same as previously described with
the exception that the times required to perform each of the sequences are
different. (Note: Hefer to seetion titled, "Welding Cycles For Generators
On All Welding Cycles" in the appendix,)

The cycle time of each machine is a.oroximately 0,217 minutes or
total output per hour on each machine is 276 pieces per hour. Two
machines would be required to meet the production schedule of 100,000

masks per month.

Deflector Tab Weid, Operation 110
The next operation that is performed on the faceblank assembly is weld-

ing the deflector assemblies to tne {aceblank assemblies, The equipmsnt
required for this operation is heavy duty soldering irons equipped with
special formed teflon coated electrodes. These soldering irons are mounted
on stands adjusted to the right height and angle with special powerstats
to conirol the temperature of the electrodes,

The operator performs the following cperations st this station:

1. Picks up mask from conveyor

2, Picks up deflector assembly and positions deflector tabs on the

faceblank through the holes in the deflector assembly.

17




3.

L,

5¢
8.

Positions deflector tab on slectrode of the soldering iron and
holds in position until lower side of the deflector tab becomes
tacky.

Removes from electrode and uses finger pressure to fume the
deflector tab to the faceblank.

Repeats steps ®3"® and "4" on the second tab,

FPlaces assembly back on the conveyor,

The ¢ycle time for this operation is spproximately 0.454 minutes

making the total output per hour 132 pieces for each station., Four

stations are reguired to meet the production schedule,

First Chin Seam Weld, Operation 120

The chin seum welding operation also utilizes the same type of

welding equipment described in ‘he Faceblank-Lens~Filter Unit welding

operation with the exception of different type electrodes and the use of

a 2 kw High Frequency Generator instead of the 4 kw,

The following operations are performed by the operator at this

station:
1.
2,

3

4.

5e

Picks up faceblank assembly from the conveyor

Positions welding tabs over the pins of the lower electrode
Activates switch to move the lower electrods under the top
slectrode attached to the numatic press

Moves to the opposite side of the press and ualoads the face-
blank assemb_y from the second lower electrode

Removes the excess material from the faceblank assembly by tearing
the material along the teat line

Discards the excess material in a scrap container and places the

faceblank assembly on the corveyor belt.

18




The cycle time for this operaticen i3 approximately 0,308 minutes.
The hourly output of each station is 194 faceblank assembliss, Three
stations would be required to produce the necessary quantities of
the produstion schedule,

Flat d e Ho ration & Trim Flash ation 1
The equipment required tc perform the heat flattening xnd hole punching
operation is the same at the equipment already desctibed in the section
describing the Faceblank-Lens-Filter Unit weld operation with the
exception that different type of electrodes are used., Due to the large
weld area, the electrodes for this operation are designed to allow cold
water to be run through them. The purpose of the cold water is to remove
the excess heat created during the heat flattening cycle.
The operator performs the following operations during the heat flatten-
ing and hoie punching coperation:
1. Removes a faceblank from the conveyor and positions it on the
lower electrocde
2, Activates switch to start the automatic hsat flatten cycles
3. Moves to the opposite side of the numatic press and unloads the
facetlank assembly with chin area flattened and outlet valve
hole partially punched
L. Removes slug from outlet valve hole with fingers
5. Twrns to trimming fixture located in a small numatic press
During the heat flatten operation, excess vinyl faceblank material
flows from the ¢hin seam area and leaves 3 ragged edge on the cutside
periphery of the chin seam. In order to produce a consistent periphery in
this arsa this excess vinyl is trimmed with a small numatiec press attached
to the same work table where the numatie press for the welding operation

is located, The operator positiorc the ¢hin ssam ares in a fixture and
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activates a foot pedal to cut the flash from the chin 3eam area, 'when the
flash has been trimmed, the faceblank assembly is returned to the belt
conveyor,

The combined time of the heat flatten and hole punching operation
plus the trimming operation is 0.3 minutes. The hourly ocutput of each
combined station is 200 pieces. Two stations are required to meet the

production scheduls,

quality Control Inspection 3tation 6

The same faceblank assemblies used for the Faceblank-Lens~Filter Unit
wald test (Inspeetion Station 3) are again used for the chin seam pull test.
These same assemblies have alsc passed through the regular production
operations located between the two insp=ction stations, The quantities
required for this test are tie same as those required for inspection station
three which were taker in accordance with the continuous sampling plan
outlined in the Zuality Control Flan,

The L.C. personnel responsible for the chin seam test performs the
test in accordance with the instructions presented in the CD V-805 Mask

Specification.

Assemble Bivets and Buckles, Operation 140

The rivet and buckle assembly is performed on commercial semi-
automatic riveting machines. The operator performs the following operations
during this assembly process:

1. Positions a buckle assembly over the mandrel of the rivet machine

2. Positions a tab on the {aceblank assembly over the came rive’ mach-

ine mandrel

3., Activates foot pedal which curls a rivet into position and also

automatically feeds another rivet into position in the machine
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six buckles are required)
Places facsblank sssembly on belt conveyor

The rivet and buckle assembly operation requires approximately 0.495

simutes for sach facablank sasembly,
approximately 121 assemblies per hour,

The capacity of esch machine is
Four (4) stations are required

to mest the produstion scheduls,

Assexble Qutlet Valve Assembly and Qutlet Valve Cover, Operations 150 & 170

Qutlet Valwe Ssats previsusly assembled with Qutlet Valve Dise and

tested in accordance with applicable specifications are assembled to the

faceblank assemblies at this station.

Valve Covers) is alsc performed at the same work station,

perfornms

1.

2.

3,

4.

N
1)

6.

Operation 170 (Assembling Outlet
The operator
the following operations:

Positions Retainer Ring over mandrel located in a numatic press
Positicons outlet valve hole in the faceblank assembly over the
same mandrsl

Positions Qutlet Yalve Seat with Outlet Valve Disc already
assembied ovar the same mandrel

Activates foot controlled air valve which releases ram in air
cylinder to move into contact with and apply pressure {o the
Outlet Valve Seat forcing it through the Retainer Ring,

Removes faceblank assembly from the mandrel, picks up an Outlet
Valve Cover which has been preheated on a saall turntable type
oven, and assembles the cover over the three holding lugs on the
Qutlet Valve Seat,

Returns Faceblank Assembly to belt type oonveyor




Approximately 0,319 minutes are required to perform both Operations
150 and 170, The capacity of each machine is approximately 187 assemblies

per hour., Two stations would be required to meet the production schedule,

DOP Penetration and Resistance Test, Operation 180 and The Outlet Valve

Leakage Test, Operation 190,

The DOP Penetration and Resistance Test is perforrt.ed on a Bell
Chamber attachment to an Z27 DCP Penetrometer, The Bell Chamber is
equipped with a series of flow meters, valves, switches and a test head
with 2 transparent bell chamber to enclose the test head., A platform is
located on the Bell Chamber to allow an M4 leakage Indicator to be
positioned .n the Bell Chamber stand. A {est fixture to perform the Outlet
Valve Leakage test is mounted on the work area of the Bell Chamber stand and
connected to the M4 l:akage Indicator and a foot pedal. The operator
performs the following operations at this station:

1., Positions faceblank assembly on the test head, The faceblank

assembly is held in place by a vacuum in a groove around the
test head,

2, Closes the transparent bell chamber over the test head,

3. Moves a switch from purge to test position

L. Picks up faceblank assembly already tested on beli chamber

for DOP Penetration and Resistance and positions it on the
Outlet Valve leakage test fixture - - Presses foot pedal and
performs leakage test while the faceblank assembly in the
tell chamber reaches a stabilized condition -- Xays facsblank

assembly just tested for Outlet Valve Leakage aside on conveyer,
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5 Reids the nesistance and DJP Penetraticn of the faceblank assembly
being tested in the bell chamber
€. Turns switeh from test position to purgs
7. Waiis 5 seconds, opsns bell chamber, and removes the faceb:ank
assemlly Just tested - - - lays the assembly aside tn await the
OQutlet Valve Leakage test and repeats the cycle
The total eombined ecyecle tir-- of Operations 189 and 190 is approximately
0,510 minutes, The hourly output of each eombination of testers is approx-
imately 118 pieces per hour. Four sets of testers (DOP Peretrometers, Bell
Chamber Attachments, and ii4 Leakage Indicators) are required to mest the
produetion schedule of 100,000 masks per month working on two-eight hour

shifts,

Assemble Head Harness, Operation 200 and Ulean lenses Operation 210

The faceblann assembly i3 removed from the eonveyer and placed in
a holding fixture in order to allew the operator to use both hands while
assembling ths head harness assembly. The operator threads gix ends cof
the head harness through each of the duckle assemblies attached to the face-
blank assembly,

After assembling the head harness the operator proceeds to clsan the
lenses by washing them with a rag dipped in solox, The operator alsc removes
any other marks or contamination on the faseblank astembly meking sure sie
does not touch the filter unit with the slothr scaked in solox. A chamois
cloth i3 used to finish dryirg and cleaning the lenses,

The combined times 3f both Jperaticng 200 and 210 is ayr~_mately
0,759 minutes., The total output of each station per hour iz 77, Five

stations are raquired to meet production requiremerts,
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The assembly now has all of the necessary compenentis assamblsd
to it to be worn. The nomenclature of the assembly changes from a faceblank

assembly to a facepiece assembly.

<uality Control Inspection Station 4

The facepiece assembly is ready to start throuch the packaging
oreration. Before it is packaged, Juality Control personnel perform
an inspection in accordance with the classificaticn of defects listed
in the specifications and the :uality Control manual, The sampling
is performad in accordance with the continuous sampling ~lans also presented
in the (uality Control plan,

At times, the guality of the facepieces being produced may drop
Lelow the acceptable quality level., *hen tis happens auaditional
.aality Control personnel must be added to the assembly line in order
to perform insgection ¢v each facepiece unti® *he quality is again
established at an scceptavle level., For this c<ason three inspection
stations are shown on Drawing GED~902 instzad of one., AsS long as the
quality of tre facepiece being produced meets the acceptable level, then
orly one Juality Control station is required., The two additional stations
are utilized when this station calls for 100% inspection.

The Juality Contrcl personnel at tlis station also pull the samples
from the as3embly line that are destroyed during the Gas Life test, The
samples for the Gas Life test are taken to the laboratory where the
following vperatiors are performed by Juality Control personnel and

Laboratory Technicians:




1, The sample is tested for DOP Penstiration, Hesistance, and
Qutliet Valve Leakage,

2. The sample is placed in an Ei4 Rough Handling machkine, rough
hendled four at a time for 15 minutes and again tested for IC
Penstration and Resistance.

3. The Buckles &and Qutlet Valve Cover are removed from the sample
and the outside periphery is welded together with a 2 kw High
Frequency Generator and numatic press.

L. The sample is turned over ito laboratory technicians for the
Gas Life Test psrformed on the Q95 All Purpose Gas Life
Apparatus, Two Q=95 Ges Life Machines requiring one operator
por machine will be required to meet the production scheduls,

The lsboratory work and the Quality Control work will roquire one Q.C.

and two laboratory technicians to meet the requirements of the osroduction
schedulse,

Arap Facepiece In Tissue & Tape, Operation 220 and Place Facepiece In Carrier
Assembly, Operation 230

After the facepiece assemblies have passed Inspection Staticn &,
they advance on the belt conveyor to Operaticns 220 and 230,

COperation 220 consists of placing a piece of tissue paper arcund the
lens ares of the facepiece assembly, tuckine the snds over the outside
periphery down on the deflsctor sssembly, and sesuring the tissue paper in
place with pressure sensitive tape 1" wide x 2" long, Two pieses of tape
are used; one on sach end. Another plece of tape 1" wide x 2% long is
used to hold ths outside edges of the mask in 3 flattened position. The
tape is applied to the tissue paper already in -lazs. The sams sperator
proceeds to perform operation 230 which consists of plasing the facepisce
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carrier over on the fold lines and snapping the snaps,
The approximate combined time resquired to perform both Operation 220
and 230 is 0,462 minutes, The total output of each operator per hour is

ynproximately 130 assemblies, Three work stations are required to meet the

$
production schedule,

Place Carrier in Bag, Heat-3eal Bag, & Place Bagz In Box; Operations 240,

25C, and 260

Tre final packazing and packin- consists of the following operations
being performed bt the operator:
1. rositions water vavor-proof bas in automatic stamper and stanps
bag with appropriate lot number
2, Positions carrier assembly with facepiece assembly already inside
in water vapor-proof bag
3. Heat seals water vapor-proof bag with a heat seal” -g unit,
L Flaces packaged mask into the carton, five (5) paca -ed masks
in each partition. There are six (6) partitions to & carton
raking a total of 30 CD V-803 Masks to 2 carton
The anvroximate combinad time of Operations 240, 250, and 280 is
0.245 minutes. The hourly output of each operator is approximately 244

assembiies, Two stations are rejuired to meet the production schedule,

Juality Control Inspection 3tation 5

Before tre cartons arv closed with pressure sensitive tape, a de~
structive sample is taken from these ecartons in accordance with the
continuous sampling procedures outlined by the Luality Control Plan and
the CD V-805 Mask specification. These packaged masks are tested by

Quality Control personnel for the followina:
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a) Bag Leakage by placing sach of the packagsd mask under water
at a controlled tempersture in a dip tank
b) Moisture content by removing the masks from the bags, weighing,
drying, weighing the masks again and recording the loss of weight
¢) Placing the mask back into the production line to be packaged
and shipped
Thie sample taken for these tesis is classified as destructive because

of the water vapor-proof bags that are destroyed during the tests,

Shipping

If the packed mask meet all of the specifications, Juality Control
makes out the certifications and releases the shipment.

A service and supply men tapes the cartons closed with preasure,
sensitive tape and stencils each box in accordance with Military Standard
129. The cartons are removed from the production area to a temporary
storage area where the shipping department ships the completed CD V-8G5

Masks in accordance with the schedules,

Production Area and Personnel Requirements

The total area required to produce 100,000 mask a month, running the
faceblank assembly line 24 hours & day, 5 days a week and 20 days a month
and running the filter assembly line and the main mask assembly line on
two (2) eight hour shifts, 5 days a week and 20 days a month is the
following:

1. Receiving area 3,654 square fest
2. Production Area 11,104 square feet
3. Llaboratory and Offices 720 square feet
4o Shipping area 2,000 square fest

TOTAL . . ¢ ¢ « « 17,478 square fest
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Workine under the same cond
paragraph, a breakdown of the personnel requirements is listed below,
The persunnel listed below are the requirements for the assembly line
after the engineering work his beer completed and the department is
ready for full production:
kach Shift  Total/100,000 Mesk
l. Receiving, Inspection Jepartiment
Ae. Inspectior. Personnel = - - = = = -- 2 4

B, 3ervice and Supply = = = = = = « =~ =« 2 4

2, Filwer Line Froduction uvepartment

A. Froductior. Ferscnnel = = = » = = « = 6 12
B. 3Service and Supply -« ~ =~ = -~ = =~ « « 1 2
C. Foremen « = = -~ - o e e e - 1l 2
D. 1Inspection FPersonnel = - = = = = = ~ 1 2
3. Faceblank Production Department
A, Prcduction Personnél = « = = = = = = 6 18
B. Inspection Fersonnel - « = - - - - -1 3
C. Foremsn -~ = = = = =« =~ = =« = = =~ =« =~ l 3
D. 3Jervice ard Supply = ~ = « = = = = = 2 é
Z. Maincenance Men - ~ ~ « = = - w « - - 1l 3
4, (D V-805 kask Production Department
A. Production Fergornngl ~ « = « = = « « [} 90
B, Inspection Personnel = = = = = « « ~ A 8
Co Foremen = = « = = = = o = o = = = = = 1 2
De S€rvice & 3upply -~ = = - = © ~ = = = 2 4
E. Maintenance Men - « = = = « = « o = 1 2
5. Production 3upervisor - - « « ~ = = = - 1 1
6. Jecretaries - = - = - - .- - - 2 2
7. Laboratory Technicians = = ~ » =~ = = « = 3 3
8. Shipping Department
L, Foremen « = = =« = = = ~ o = =« = = = « 1 1
B, Laborers - = ~ =« = - = » ¢ = = = ~ - 2 2
9., <uality Control
A, Guality Control Zngineering ~ - = - - 1 1
B. «<uality Control Technician - = - - - 1l 1
C. Juality Control Superviser - -« = - - 1 1

The total personnel required to produce 5,000 masks a day is 181.

The majority of these people would be female perscnnel,




COMPONENT AND ASSEMBLY LINE

PRODUCT ION PROBLEMS

This section of the report presents the problems that future manu-
factursrs can be expected to encounter along with the recommendations to

solve these problems,

Qutlet Valve Retainer Ring; Driwing B5~2-919

Caution should be taken while designing new progressive dies, If the
insids hole and the outside periphery are blanked out before the contour of
the retainer is formed, the edges of these areas may cause a problem during
the assembly, The inside diameter is especially important in reference
to obtaining the desired grip during the assembly of the outlet valve seat
to the mask. The retainer ring should be free from sharp corners or burrs,
If the burrs and sharp edges are not removed from the outside diameter of the

retalner ring, the faceblank can be cut during the assembly operation.

Laflector Material

The material used to produce the deflector assemblies on the engineering
study was Armite 0,015" thick., The material was manufactured by the Spaulding
Fibre Company. Arnite ronforms to MIL-I-695.

Armite i3 an excremely strong material and cannot be economically
cut with ordinary steel rule dies. A progressive punch press type die
using a shearirg action was successfully used on the engineering study.

These dies are common with most metal manufacturers. The cutting operation
is very fast and economical if the dies are designed for automatic feeds,

The main objection to using Armite isits cost, In the quantities
General Tire purchased this msierial, it cost‘approximately 57¢ a pound.

We could average sbout 21 deflecior assemblies per pound making the cost

of naterial ner deflector 2,7 cents each.
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Future manufacturers should investipgate other types of paper to produce
the deflectors. The riegal Paper Corporation did some testing with their
Moisture Resiatant Board, 0,17" thick and their #Weatherproof Bristol Low
MF6UO M, approximately 0,020" thick. The results of their test indicates
that their paper has very good possibilities and we recommend that this
area be investigated, The most decisive factor on evaluating this paper
is its ability to resist moisture, The second factor to consider is its
ability to funetion in the CD V-805 Mask in reference to flexure ana crease

resistance,

Seat, Qutlet Valve; Drawine B5-2-906

Two problems may ozcur on future proiuction of this component,
One, & knit line may form in tre sealing surface of seat caused by
improper venting of the mold. If the knit line is too deep, the ocutlet
valve disc will not seal properly.

3econd, small blisters have a tendency to form on the molded Qutlet
Valve 3eat if hot spots are created in the barrel of the injecticn press,
If these blisters happen to fall on the critical sealinrs radius, the outlet
valve disc will not seal., Blisters caused by hot spots can be eliminated

by re-arranging the heating bands of the injection press,

Cover, Outlet Valve; Drawing C5-2-907

Difficulty may be encountered in the form of a bad knit line in the
holding lug areas, The knit line has a tendancy to break while
assembling the cover to the Outlet Valve 3sat, The producers of this
cocmponent should be cautioned about this condition and make changes in

their molding operatiorns when this defect appears,




Carrier Assembly; Drawing D5-4-337

An alternate design has been included on the drawings for this
component which incorporates the use of rcunded corners at the bottom of
the assembly instead of normal square corners, There are two reasons why
the alternate design was incorporated and is recommended.

1. The weakest part of the weld on the :arrier assemblies is in the

corners, The radius design on the corner provides added strength.

2, A slight bulge occurs at the fold on the bottom of the carrier

during the fold-over operation and welding of the side seams on
the square corner design., This slight bulge in the material has
a tendancy to lay along the electrode during the welding of the
seams, The added heat received by this bulge causes a hole to
be formed in the lower corners of the carriers- along side the
seams cn each side,

Another item that should be taken into consideration when designing
new tools for future production of the CD carrier is the method of creating
the fold lines used while closing the carrier., These foid lines should be
applied to the carrier after the side seams have been welddd, They should
be just deep enough to leave impressions in the side weld areas. This
may cause the carrier manufacturer to perform an extra operation but it

is necessary to allow the carrier assembly to close properly.




Faceblanks & Faceblank Material

Five vinyl compounds are approved for use in production of the CD V-805
Faceblarks, Four of these compounds were developed and approved by General Tire
on the engineering study. The fifth compound was developed and approved dur-
ing the ressarch and developrment stage of the CD V-805 Mask.

The nomenclatures of all of the approved compounds are listed below:

Formulation No. Code No, Manufacturer

EHAG20-BA 282 General Tire & Rubber Co,
SHA920-~EB 283 General Tire & Rubber Co.
S5HAG20~A2 2EL General Tire & Rubber Co.
SHA920-AY 2E5 General Tire & Rubber Co.
Geon 80374 - B.F. Goodrich Chemical Co.,

Polyvinyl Chloride Compounds of the type required to produce the
CD V-805 Faceblank are extremely difficult to injection mold. The material
is very susceptable to degradation and burns., wWhen degredation of the material
occurs in the plasticizing chambers of the injection machine, hydrocloric
acid is given off and can permanently etch the plasticizing chamber of the
injection machines, There are vinyl injection machines on the market
built with materials that will withstand the acid reaction much better
than others, Future manufacturers should considsr these points carefully
and obtain a machine that is best suited for Polyvinyl Chloride Compounds,
General Tire recommends that the CD V-805 Mask be produced in a much
darker color. The light grey is extremely susceptable to showing foreign

material and contamination which does not affect the function of the mask,

Faceblank Design Change In Chin Seam Area

The design of the faceblank should be changed in order to reduce the
scrap that occurs on the first chin seam weldinc »peration. The weld tabs
used to position the facebiank on the fixture during the first chin seam

welding operation are formed at an angle during the molding operation.
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These tabs must ve placed in a stress while being welded to overcoms the
resistance causad by ths angle., The heat in the stress ares created

during the electronic welding cycle causes the faceblank to fracture,

View A, Figure 1, illustrates the presesnt design of the faceblank in the
first chin seam weld area. View B illustrates the recommended design change.
The design change was too costly to institute to the molds that were produced
on the enginssring study. If new molds are built on future contracts, this

change should be incorporated.
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e oo o e e e

We recomwend Lhat consideration be given to & modification in the
design of these =traps if new faceblank molds are produced. This
opsration presently uses a lap wela to secure these straps together,
During Operation 100, two pieces of vinyl are layed togsther that
ars approximstely C,050" thicx each with a combined overall thickness
of 0.100 inches. In order to produce a smooth wsid, 0.050" thickness
of vinyl must be moved and blended into the rest of the strap, A much
smoother weld could be performed if these gtraps were reduced in thick~
ness to eliminate the necessity of trying to btlend this material during
the welding oparation, sse Figure V, page 36. It was impossible to change this
area on the engineering study due to the amount of cost involved in reworking
the faceblank molds.
Ceneral Tire recommznds that the ends of ths chin straps bs
reduced from 0,050" thick down to 0,025" + 0,010, The reduction
in thickness would ba alternated on each c¢hin strap in ordsr tc
produce matching surfaces and would extend 3/4" back Irom the end

of the strap,
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1.

Ws recoamsnd vnatl sonsideration be given to & modification in the
design of these straps if new faceblank molds are produced. This
operadion presently uses a lap weld to securs these straps together,
During Operation 100, two pleces of vinyl are laysd together that
are approximately 0,050" thicx each with a combined overall thickness
of 0.100 inches. In order to produce a smooth wsild, 0,050" thickness
of vinyl must be moved and blended into the rest of the strap, A much
smoother weld could be performed if these straps were reduced in thick~
ness to eliminate the necessity of trying to tlend this material during
the welding opsration, sse Figure V, page 36. It was impossible to change this
area on the engineering study due to the amount of cost involved in reworking
the faceblank molds.
General Tire recommasnds that the ends of the chin straps bse
reduced from 0.050" thick down to 0.025" + 0,010, The reduction
in thickness would be alternated on each chin strap in order to
produce matching surfaces and would extend 3/4" back from the end

of the strap,
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CD V=805 Faceblank Chin Straps
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|

PROPC3=D LAF 4ELD ON CHIN STRAFS

FIGURE IZ. CHIN 3TRAP WELD Ot CD V-805 MASK
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Actual test results along with certifications should be requested
for filter material being purchased from subcontractors, The test data is
a valuible aid while trying to analize any difficulties that may be
encountered in this area during the production of the mask.

General Tire recommends that a rough handling test be performed on the
100 cm? test disc taken during the laminaticn process of the filter material,
This rough handling test should be followed by a DOP Penetration test
before and after the rough handling operation. The rough handling test
would provide added assurance that the final mask assembly would pass the
DOP Penetration rasquirements after they were rcugh handled and checked

for DCP Penetration,




Filter Unit Design Changes; Drawings C5-3-893,-8%6,-899,-903,-506,~909

There were two major problems encountered after we started our
production of filter units on the engineering study. Both of these
problems could be corrected by modifying the design of new filter
nolds,

The first problem was scrap created during our production run.
This scrap was mainly due to non-fills between the pinch of{ of the

ilter mold and in the edgessal area of the cavity. Please refer to
Figure I
//—-Filter Screen

Exposed Here
Both Sides

Non-Fills

Filher Pappn\ A . ’
‘\\\\\\Q\ { “g_
./L J o6
Non~-Filla --

FIGURE IIL FILTER UWIT EDGESEAL SSCTICN

Related to this problem also was the scrap created by the filter
material and screen being exposed, The ledge created by the flange
on the outside of the filter unit edgeseal has a mating surfacs on
the faceblank., The logical solution to curing the scrap problems
would be to increase the edgescal thickness from 3/16 of an inch %o
1/4 inch. A potsntial manufacture shculd be csutioned against msking
this edgeseal too thick because of the problems they will encountar
trying to fold the mask into its normal position after the filter
unit ha® been assemhbled into the masks, We would recommend that

only 1/16 of an irch bs added to tlie present design.

38




Another problem will be enscuntersd by making the 1/16 of an
inch changs in the filter unit sdgeseal. Consideration must be given
%o the mating ledge on the faceblank, If the 1/16 inch is added to the
fiiter unit then we would recommend that a change bs made to the face-

blank elso, refer to Figure IV:.

Both surfaces Top Elecstirode
Should be
the same height T

Fidte
Material
N .

Filter Unit
Fdgeseal ~

FIGURE I¥,. FILTZR UNIT-FACEBLANK WELD 3ECTICN

If a change in thickness is not made in both the filter unit
edgeseal and the faceblank, there will be a ledgs oreated between
the mating surfaces of the faceblank and the filter unit,

Ano‘ -r problem is encountered in these changes also. The
welding - a of both the faceblank and the welding lsdge on the
filter units edgeseal should both be t*» sams thickness. The
thickness of the filter unit welding .edge and the welding _.«dge

of the faesblank mist be the same in oruer tc have the surfaces
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that are to be fused together equidistant between the two electrodes
during the electronic weiding operation, This is important since the
intensity of the electronic field is the oreatest at the center of
the distance between the welding electrodes; therefore creating

rore heat at this point. If 1/16 of an inch is added on the filter
unit edgeseal; then the thickness of both the faceblank welt ledge
and the filter unit weld ledge must also be increased in the same
proportion. All three items must te changed if the thickness of any
one item is changed,

The fcregoing changes are recommended only if new faceblank
molds are produced along with new filter molds, If onlv -ew filter
molds are going to be produced then a second alternate ' wsign could
be used. The edgeseal thickness could be increased to 1/4 inch and
the ledge remain the same thickness, 0.060 inches, The only differ-
ence would be tnat the welding ledge would be staggered from the

center line, refer to Figur. V,

Filter Unit
Edgeseal

Figure V., TFilter Unit Edgeseal with Offset Design
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An important reason existe for changing the thickness of the filter

unit edgeseal,

The elestrical conduetivity of the filter material varies

greatly simply from going from the low to the high side of certain tolerances,

The charcoal contained in the filter paper is an excellent conductor of

eleotrieal current. If the filter edgeseal thickness i: increased, the

greater the insulation will be between the elestrodes and the filter paper

during Opseration 100, the faceblank-lens-filter unit weld; therefore

lowering the chances of a short eircuit,

The recommended changes are summarized below:

1.

If new filter molds and new facsblank molds are produced, the

following recommendations apply:

a¢

b.

C.

The filter edgeseal thickness should be increased
from 3/16" to 1/47,

The thickness of the welding flange on the faceblank
should be increased from 0,060 to 0,090" to counter—
act the offset between the faceblank &nd the filter
unit,

The thickness of the welding flange of the filter unit
should be increased from 0.040" to 0,090 to allow
both of the fusion surfaces to bs locatad equidistant

between the welding electrodes,

If only new filter molds are produced and the faceblank molds are

used that were developed on ths engineering study, the following

recommendations apply:

&,

b.

Inerease the thickness of the filter,
Offset the welding flange of the filter unit to counter-
act the offaet created between ths filter unit and the

faceblank, refer to Figure 'V,
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Electronic Welding Operations

There are four difficult final assembly operations tc be perforzed
on the CD V-805 Masks, The other vjarations with the exception of test-
ing are simple mechanical operations that should not prove to be any trouble
in the design areas. These four assembly operations are the follcwing.
EBach one of thesc operations involves the electroric welding principle:

a) Faceblank-lens-filter weld operation, Operation 80

b) Chin strap weld operation, Operation 100

¢) First chin seam weld operation, Operation 120

d) Chin seam flatten and hole punching operation, Operation 130

The field of electronic welding is extremely difficult when working
with the thicknesses required to be welded on the CD V-805 Mask,

The words dielectric ard electronic welding are used by many
people to dascribe the same thing. For the purpose of this report both
words can be interchanged.

Dielectric welding is the process of nlacing two materials to be
welded under pressure in a radio-frequency (R.F.) field. The resulting
moiecular friction or hysteresis results in ceneration of heat within the
material. Under closely controlled conditions the heat created will fuse
the two materials together. The welding cycle must be fast enough to not
allow the heat to be iLransferred from the fusion areas to the surfaces of
the materials, If the heat generated reaches the same concentration on
the surfaces next te the electrodes as the fusion surfaces, the surface
texture of the materials being welded will break down and become tacky in
the wrong area, Since slectronic welding is fast and elininates the
problems of welds performed with heate ~rodes, it is very understandable
why this process was developed on the research and development progrem for

the CD V=805 Mask.,
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to have a high frequensy gsuosralor, & ssaiing press, and an electironic
sealing dias., The generator is very similar to a radio transmitter., It
converts the standard 60 cycle current into high frequeney. The generators
used in the engineering production study had power outputs of 2 and 4 killo~
watts, The dies are mounted into the presses attached to the generitors,
The press was operated by an air activated cylinder. The generators,
presses, and dies are very clearly illustrated in the colored film included
as part of this report.

Almost all of the elecironic welding machines presently being manu-
factured are equipped with arc suppressors. These arc suppressors prevent
damage to the dies in cawe arcing occurs,

The heat sealing dies are the most difficult items to produce relative
to electronic welding, The die must perlorm three functions during the
welding operations:

1) It must be capable of applying enough pressure in the

fusion arsa to effect a good weld,

2) It is the means of i‘ransferring the R.F, to the fusion

areas of the materials being welded,

3) The die must also be capable of removing the excess

heat from the vinyl after the welding cycle has been
completed,

The materials generally used in the production of electronic welding
dies are aluminum, brass, and bronze. General Tire was very successful
with aluminum and brass,

It was necessary to present these detailed explanations of the
operating principles involved in elesctrenic welding befors presenting an
explanatien of the difficulties that may be encountered on future programs.
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With the information just presented, the reader should not have difficulty
understanding the following articles,

The generator settings used in the engineering study are included in
the appendix. We wish to emphasize these settincs are only applicable to
the generators, tooling, and the CD V-805 Mask developed »n the engineering
study. These generator settings will not be applicable if any of these
three items are changed,

General Tire offers the following recommendations relative to build~
in; new ejectronic weldin~ toolinmg:

1. The tolerances in the weld areas on the components used in

the welding ~perations should be held as close to the mean
as possible,

2, The mating surfaces of the welding electrodes should be

as parallel as possible,

Heat Flatten and Pierce Qutlet Valve Hole Tooling Problem

The heat flatten and hole piercing operation (Operation 130 on Drawing
GEC-900) involves an area approximately 2 inches wide and 3 inches long.
The thickness of the vinyl in the chin seam averages 0,060" thick. The
vinyl seam left from the first chin seam weld must be folded over and blended
into a smooth uniform weld. This first chin seam weld when folded over
adds ©,120" thickness to the 0,000" thickness of the original faceblank,
This operation involves blending an area of approximately 6 square inches
with thicknesses ranging from 0.060" to 0.180" into a smooth uniform
surface, The end resvlt of this operat’-n must be smooth enocugh to seal
the mask around the chin area of the wearer and also be strong enough to
withstand normal use,

The following problems will be encountered on future programs:
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1) The pressure exerted on the weld area during the welding
operation must be large in order to reduce the opening
of the elsctrodes at the "start" of the welding cycle,
The high frequency generators can operate only between
certain ranges of travel of the slectrodes. The genera-
tors are set in accordance with the initial opening of the
electrodes under pressure, The generators zan be damaged
if this rule is violated.

2) The electrodes and fixtures must be built strong znough
to withstand the pressures necessary .o perform the
welding operation., If the material used to produce the
fixtures is of high tensile strength, the conductivity
is usually low. Therefore another difficulty is encoun-
tered since it is recommended that aluminum, brass, or
copper bs used to build the electrodss. These materials may
present a problem if they flex under too much fressure,

3) There is also a definite problem with latent heat build
up. Since this particular tool involves largs areas,
the removal of excess heat becomes difficult, As the
slectrodes tend to get progressively hotter, the welding
cycle must be altered. Thers are several ways this heat
build up can be controlled, One method is to drill as
many fiutes or vents into the electrode to allow a much
larger area to be expossd to the atmosphere, The second
method is to install thermal cartridge heaters in various

areas of the elestrodes and preheat the slectrodes to a
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temperature higher than ambient temperature. The third
method of controlling the heat build up is to circulate
water through the electrodes, Fcr safety reasons, all
water connections should be approved by the company
manufacturing the gensrators, when designing new
high volume production tools, the latent heat built up
should be considered with "all" electronic welding operations.
The outlet valve hole is partially punched out during the heat
flatten operation. Future manufacturers should utilize the following
suggestions while designing new volume production tooling:
1) The area inside the cutting diameters of the punch and
the lower cutting area must be made of materials that
are good conductors, An R.F. field mus: be created in
order to produce enough heat to allow the punch to move
through the faceblank during the cutting operation.
2) A good non-conducting hish impact material must be used
for the blade on the punch and the lower ring that the
blade cuts on, we have found that a material called
Insurok, Grade T859, TR has given satisfactory results, This
material does arc out at times and spare blades and lower
rings were kept in reserve. The lower ring that the
Insurak biade cuts on was made of ceramie, The ceramic
rings were produced from Heliarc Cups, No. 85Z10 produced
by the Linde Company. we turned these cups to the proper
size on a lathe,
3) A material for the punch and the cutting ring that should be
investigated in the cevamic line is alumina. Alumina has the

characteristics of low loss in a high-frequency electrical

field coupled with high strength and thermal shock resistance.
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Special attention should he given to the area

that is nunched for the Culls

Pid
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™
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lower side of the Outlat Valve Seat and s matching counter radius on
the Retainer Ring that assembles to the Outlet Valve Semi. It is
important that the area around the punched hole be as conaistent in
thickrass and free from grooves as possible, The area around the
punched hole is the sealing surface tetwesn the Reatiner Ring and
the Cutlet Valve Seat., Problems will be encountered in the form of
DOP leakage in this area if these grooves are not eliminated as much
as possible and the area is not made as consistent in thickness as

possible,

High Frequency Generators and The Federal Communication Requiremernts
Depending upon the location of a potential manufacturer of the

CD v-805 Mask in reference to his igccation from radio and television
transmitters, a manufacturer may be required to enclose all high
frequenc. units in a shield room.

The FCC regulation contrelling radiation and the certificatien
of all R.F. generators was made effective on 1 July 1952, Under
normal circumstances th2 radiation effect from most R.F. generators
on the market today is negligable. lMost of the radiation originates
from tne electrodes and the dies, Since the manufacturer of the
generator does not have control over the production of the welding
fixtures, tha responsibility of meating the FCC's requirements must
be the manufsctursr of the CD V-805 Mask. A manufacturer scnsider-
ing the production of the CD V~805 Mask should &equaint themselves
with the FUC's regulations cn this area and should sonsider to the
exira cost of shielding all aregs where the dielectric welding

operations are performed.




SPoCIALIZED TEST EqUIPMENT

The Government-Furnished Test Ecuipment used on the enginearing
study and also described in the plant layout on Drawing QED=902 is

commercially available.

A future manufacturer may want to redesign this test equipment to
obtain better stabilization, rellability, and compatibility with their
own assembly line, Suggestions for some design changes were presented in
a rerort titled, "An Bvaluation of Test Hequirements, Methods and Government
Furnished .cst “ouipment", during Phase I of the engineering study. A
review of this report may prove helpful to future manufacturers in

reference to future test equipment requirements,
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OQNCLUSIONS

The following conclusions were made during the course of the angineering

studw:

ey ¢

h ]
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If a demand for a low, priced, protective mask exists on the
civilian market; then the Civilian, Protective, CD V~_05 Mask
can fulfill this demand.

The assembly line presented in this report represents a variesty
of technical fields and production methods. A manufacturer
planning to build and maintain an assembly line similar to the
one presented in this report must have access to or contain
within its own Engineering Department a wide varisty of
technical knowledge in order to cope with the problems they
will encounter while building the assembly line and fabricat-
ing tte CD V-805 Mask,
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Thz follewing recommendations zre based on the results of GCeneral
Tlres work on the enginsering study:

l. For additional strength in the corners of the
vinyl carrier asdembly, we recommend the zlternate
design with the rounded corners b3 used oa Miiurse
programa, This design is shown on the drawings
pertaining to this article.

2. The design of che weld tabs on the chin seam should
be changed fo climinate the siress caused by the
angle on the tahs on the present desisn,

%, The filter unit edgesesl shculd be inereased 1/16
of an inch in thickness., Thc desiin change most
applicable to the requirements future production
of the CD V-805 Mask should be used. The desigzn
changes are illustrated in the report.

4. The tolerances in thae wela areas of the faceblanks
and the filter units should be held as close 1o the
mean as possible,

5. The ends of the faceblank cnin straps should be
reduced from 0,050 inches trick to 0,025 itnches
thick in accordance with Lhs procedures outliined
in the repert.

6. The mask should be produced in a darker color that is
just as appealing as the ight grey.

7. Heat build up in all welding tools will be a major
problem and every pessihle effort should be mzde
to compsnsate for this problem whan new tools are
produced.
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10,

Alumir i shouald be investigated as a possible cutting
krife and cutting surface on the chin seam heazt i
flatten and hole punching tools. This same material

might, prove advantageous for use on the tear strip

area of the first chin seam welding tools, \
A rough handling test should bs instituted on the

filtsr material similar to the one psrformed on the S
molded filter units during the production engineer-
ing study. This rough handling test on the filter
material must te Gorrolated with a DOP penetration
test,

An investization should be made in reference to
finding material for producing deflector assemblies
that iz lower in cost and equal in equdlity to the
material used on the study.

In order to produce sufficient quantities of filter

units and faceblanks in the same proportion as
their estimated demand un the market, it will be i
necessary to produce at least two sets of Size 4 b
and 5 Faceblank molds and two sets (8 cavities
per set) of Size L4 and 5 Filter Unit edgeseal

m>lding tosls,
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INTRODUCT ION

Purpose

The purpose of this part »f the Final Report for Phase II is to pre-
sent the procedurez and processes required by a manufacturing plant neces-
sary to produce good quality Protective, Civilisn, CD V-805 Masks., Many
manufacturers could possibly produce CD V-805 Mask, but the nw ber of
manufacturers equipped with the basic procedures and jrocasses alraady
installed into their production system in order o assurc that production

schedules and "quality" masks would be produced are ted,
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DISCUSSION

Process Analysis

Manufecturing planta can be claxsified into three categories:
funetional, line-typs, or a combination of the two.

The production of the Civilian Protective Mask (six sises) lends
itself to a line-type layout. This type of arrangemeni recuires a compar-
atively high volume and steady flow of parts in order to ju tify the
additional investment i equipment. The compnents move directly from one
operation to the next to completion. Conveyors and automatic transfer
machines may be used to move the pieces from on: operation to the next,
and work-in-process inventory is kept to a minixum, Each machine is con~

{inually set to perform a partisular operation.

Production Planning & Contirol

The general level of operations in the plant sre determined by the
contract requiremsats for productior planning. Production planning con-~
siuts of deciding which sizes to make, how many of each to make, and the
time when each is to be put into process. The general line of operations
for the plant, in turn, become the basis for adjusting the sizxe of the
ladbor force and for making commitments for raw materials and purchased
parts.

The master production plan may bte stated in terms of the units of
sach finished product which the plant is expeoted to produce during each
month in tiie year, Ths master plan can ihen be converted into schedules
for the operation of machines and the :tilisation of manpower. Fundamental

to such detailed plans is the prsparstion of routirg or oraration slicets
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DISCUSSION

_ L

Widch describe the operations to be performed and their sequence, the
equipment and methods to be used, and the times normslily required for
each operation, An operation sheet determines the route that a part will
follow through the plant. The total processing time and the time riesded
between operations for moving and temporary stcrage become the lexd time.
By maintaining operation shects for each part and for each subassembly, a
schedule can be developed which will insure the availability of mscerials
for final assembly at the rate of output established by the master schedule,

A current manufacturing schedule will be required to send a product
through the plant in best-sized lots, with minimum confusion and maximum
use of equipmenf. and personnel. Putting this schedule into effect is
called dispatching. Dispatching consists of the preparaticn of work orders
for the shop, These orders cover materials requisitions, instructions for
direct labor, move orders, and inspection orders. Management policy will
determine which orders will be madz centrally and which shall be left for
the fcreman to work out freom standard practice instructions,

Control of materials is critical to the smooth functioning of a plant.
Raw materials and purchased parts must be on hand iv the rsouired guanti-
ti28 and at the time nesded if production schedules are to be met., In-
ventories should be at the lowest practicable level; however, some minimum
stock is essential if prod-ction is not to he dslayed by lack of materials,
The quantity for ordering replenishment stocks is determined by such
factors as the lead time needed by the suppliers, the reliability of the
sources, the volume of the materiais, the risks of obsclsscercs or

deterioration.




DISCUSSIOK

In many instances management mist choose botwsern marufacturing the
components or procuring them from outside vendors, Where an ocutside
supplier specializes in certain components or processes, hs may bo abls
to reach high volume operations and produce more sconcmically then ean the
individual users, Procurcmant from outside suppliers may simplify the nan-
ufacturing problem within a plant and permit concentration on the phases
ef the process where ciritical "xnow-how" is essential, Extreme qualily
specifications may preclude the use of outside suppliers. Likewise, if
components are in shert supply, the user may be forced to manufacture the
units in order to ensurs an adejuate supply.

Katerials shrinkagas t‘hroughout the manufacturiig process may te a
significant factor for materials control, scheduling and dispatching.
Spoilags ratss at various stagss in the process require that excess quanti-
tiss of raw materials and component parts be started in the process in
ordar to produce the gqusatity of finished products desiced. Material
shrinkage will differ tremendously from product to product, operation to
opsration and should te dstermined for siach part imvolved in production.

One of the principle bridges betwaen production interests and costs
and sccounting interests lies in timekeeping, particularly of direet labor
times., Job times are essontisl for two prims purpowes:

(s) As a basis for payrsil computations whenever an incentive

wage payment system is usad,

(b) As a basis for computing costs,
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Timekeeping involves a record of the time of day an aperator starts on an
operation and the time he completes the operation., This record is supple-
mentary to the attendance time-card punched by personnel as they enter a
plant at che beginning of a shift and as they leave at the end. Accurate
timekeeping is essential to both management and labor interests, The
operators pay is involved; also manufacturing costs and inventory values
are affected,

Counting of parts produced can be the key to smoocth production con-
trol, or it can be a socurce of much grief, confusion and perhaps un=-
warranted pay. Counts may be kept znd & ..cked in a number of different
ways, such a3 the following:

(a) Counters on machines

(b) Weighing on a countirg scale

(e) 3lash counts b operators as he producss

{(3) Counting by trays or containers of known quantity
It is good practice to reeheck production counts at frequent intervals and
to reconcile any differences as a means of keeping the complete control
system functioning smoothly.

Movement of materials other than the main assembly line may be by
hand, truck carry or conveyor. Instructions to mcve & product by hand or
truck are contained in move orders initiated by foremen and dispatchers.
The move order authorizes an assigned materials handler to pick up the
material and to ecarry it to its next station as specified in the move

order. This type of a move order works very well for the movement of




DISCUSSIOR

material from an asceptsd matarials ares to the assembly line stations,
A copy of the move order is cften used to inform a central prcduction-
sontrol office of the progress being made,

During manufacturing, production parsonnel at all levels, from
assistant foremen to the president are concerned with performance, Con-
sequently, there nust be an sppropriate flow of information; measuring
perfermance against plans, from the producing levels through the control
levels of produztion to top management., Foremen ars concerned with hourly
and daily output figures for machines and for individual operators., The
produstion-control center requires s steady feedback of actual output data
tc tie in formlated plans, Control at this level need not involve each
operation or operator, but rather only seiected key opsrations along the
route of preduction flow, A good control reporting system will furnish
only snough knowiadge of the progress of manufacture to pive assurance
that sochedulss will be met and tc detact any <slays in operations in
sufficient tims to permit correction of &ll normal causes for failure,
Generally, a¢ long as production is moving satisfactorily, top officials
will only bte interested in reports showing deliveries made of the finishsd
product as compared with manufasturing prosrams for production.

The following list outiimes the common interasis of production and
traffic funetions wherein coerdination and consultation are nscessary or
desirable batween personnel rasponsibie for mamufacturs of the product,

and traffic personnel respouiitie for outside tranaportation:

S

*
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(v)

(e)
(d)

(o)

(£)

DISCUSSICH
Scheduling routine acrival of incoming meterial, freight

cars, and trucks for unleading so that help is available.
Deslgning and packing shipping containers, includirg
materials - handling features of the completed package
to insure eaay, rapid handling by ali transportation
and in-transit storags personnel involved,

Marking information and location.

Arraiging for freight ears and pick-up by othsr

carriers for outgoing shipment of produects in accord
with production completion dates,

Tracing lost or delayed shipments, either incoming or
outgoing.

Investigating damage to materials or products caused in
transit, initiating claims inveolved and advising on
possible ccrrective steps concerned with package design
and handling.

Esteblishing traffic routings for incoming and/or eut-
going shipments in conjunction with traffic psrzonael in

vendors! plants.

The nesd for close attentiou to iraffic manugement is immsnse, for

without good control external tc a plant, good produstion control withiz

the plant is very difficuit,




Quality Control Anslwais

Inspeation snd Cuility Comirel. O(ne sure way tc lose meney in man-

ufasturing is {0 preduse scrap. 1t is well understood that inspection
never addsd a penny of valus ‘o &y produsi; but it is a necessary and
affoctive guardian against ithe mosi costly i,,e of production, the pro~
duction of serap.

Inspection and quality control are two separate though clusely re-
lated functions, Inspection is the function of mstching a material, part,
or product against the drawing or speseification to derermine the conform-
ance, or degree of conformance with any one, or all of the following char-
acteristics:

{a) Property

(b) Dimension

(¢) Finish

{(d) Chemistry

{e) Functicn or performance

Quality control is the copstant pericdis observation or measure of a
required charsctaristic of 2 product t¢ insure that the _haracteristie
is being maintained within tolerances iimits, and to forecast or dstect
trends away from control of the operation so ihat preventive or corrective
steps can ba taken,

The different typos of inspsotion are divided into the foilowing
groups:

(a) Recauving inspsction

(b)) Tool and gauge inspection

{¢) First plece inspection
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{d) Procsss inspection
{e} Finished goods inspestion

{f) Product testiing

Recaiving inspestion is inspection of incoming purchased materials
and parts from vendors, Accepted itens are passed on to stockroom or pro-
duction stations; rejected “tems are referrad to production and purchasing
interest fcr Jdisposition,

Tool and gauge inspeoiion consist of inspection tocls, dies, molds,
ard petterns t6 insure that parts produced from them will meet dimensions
specified by past drewings. Alsc, the working gauges furnished operators
sust be carefully checked before they asre released for use. In production
today, the goods mawactured can be no better than the tools from which
they are made,

First piece inapection is performed to approve for production a set-
up which has been completed. The first piecas producad from any operation
ineluding purchased components should be turned over to the inspection de-
sartment to insure that 31l dizensions, finishes and cther requirements of
the drawings and specification sheets ars met,

frocess inspection is ithe pericdic inspection of parts during the
zanufactuliing process, at the machine or banch whers work is being per-
formed. The rrime responsibility for quality akhould rest with produeing
personnei~ the cperator and his supervision, Ccnsequently, much of the
in-process inspection is performed by the operators. Beyond the inspection
given the pieces by the cperators themsslves, process inspection is also
carried on by floor inspeetors who report te the inspection department or
to the quality control supervisors. Usually the inspectors have the

suthority to stop any operstion where a defeitive product is being made
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sven over the foremenis desire to continue in procduction. It is for this
redson that it is not good praciice for inspection personnel to report

to production personnel. Rather, each should report to a responsible
official who has the knowledge to weigh and the auvtherity to decide the
merits of continuing or stopping prcduction when quality is in gusstiien.

The function of finished-goods inspesction is to check ihe pari in
its entirety for adherence to estatlish gquality standards tc insure that
all work at all preceding operations has been up to the spacifications
called for.

Product testing usually consist of laboratory life tests or periodic
destructive tests, wherein products ars taken from the manufasiuring line
and subjected to a set schedule of tests to assurs thai desirsd character-
iatiecs of wear, strength and gas life, as in the c&se of Protective Mask,
are beiug maintained,

Up until only a few yecrs ago, cuslity levels in paris snd praducts
were maintained by the sifting prosess =f insxpsetion = screening good
parts from bad, It is now recognized thst witile quality cannot be in-
spected intc the praduct, the building of & quality product csn be pro-
moted angd controlled during manufacture in 2 nupher of ways az follows:

{a) Process capsbilities studiss

(b) Design of sampling plans

(¢) Analyzing inspecticn data

{2) Trsining

While 1t is generally impractical in high production manufactiure
to inspect all parts 100 percent, it hae been found practies: to eatablish

quaifty secspisnce based on sampling of the parts produced, without

D
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dastroving sesurance that satiafactory anality of produet will ba
maintained. Ho inspection plan, even 100 percent inspsction will
guarantee that no defects will slip through production. One hundred
per cent inspection is subjest to human failwre to detect faults be'ng
looked for, or where some element of inspeetion judgment is necessary.

A sampling plan of inspectisn permits concentration of inspeet.ca
time and costs cn fewer pieces, thus promoting more thorough inspection
without sacrifiscing knowledge as to ihe quality characteristics of the lot
from wh' .h the sample was taken, A sampling plan operates on the basis of
probability that quality charasteristics of the entire lot will be typified
in samples of proper size taken from the lot. Thus if defects in undue
amounts are found in a sample, it will be cause to rejeet the lot., If
they are not found in undue amounts in the sampla the lot will be accepted,

There are many sampling pians being used affectively today., There
are also many methods of applying ssmrling plans to 4 specific type of
product. The sampling plan and vhe method of applying the plan to the
¢ V=205 is enclosed in this report in the form of the Juality Control
Plan for the Protective, Civiliarn, T V=305 Mask,

The principlas cutliined in all of the foregoing paragraphs were veed
as the i8 for the quality contrsl plan written for ihes CD V-205 Mask,

4 good theught %o remerber when ddasussing the quality control plan for

ihe Protsstive, Civilisn, (D V=305 Haszk i3 ihe following: T"Quality

Control and inspeetion is & nscessary and offestive guardlan against the produce
tiar of serap apd svsn mere imporiant in referened to 2 sritiesl item such

23 the Pratestivs, Tivilian, €5 V-805 Mask; gquslity easirel sl inepsgtion is

5 nsesssary and sffestive guardirm against the loes of 2 1ifs dus to the

produstisn of dafastive matarias”




ARTICLE DRAWINGS FOR THE CD V-R05 MASK

CONTRACT DA
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D¥iG. NG. DESCRIPTION DATE CF DWG
C5-1-288  Mask, Protective, Assembly % Bill of Material 7/19/62
C5-2-905  Valve, Outlet, Assembly & Bill of Material 6/27/62
C5-2-707  Cover, Qutlet Vaive h/28/62
C5=2=917 Deflector Assembly 5/4/61
$5-2-912  Harness, Head Assembly, Details & Bill of Material  6/11/62
£5=22920 Deflestor Size 2 L/17/62
£5-2-922  Deflector Size § L/17/62
€5-2-923  Deflector Size 5 6/11/62
C5~2-924 Deflector 3ize 4 6/26/62
C5-2-925  Leflector 3ize 3 4/17/62
C5=-2-G27  Deflector Size 1 6/19/62
C5-3-£93 Filter Unit Size &, Assembly, Details & Bill of

Material 11/11/61

C5-3-896  Filter Unit 3ize 5, Assembly, Details % Bill of

Material 6/11/62
C5-3-899 Filter Unit Size 4, Assembly, Details & Bill of

Material 1/19/62
C5-3-903 Fiiter Uni* Size 3, Assembly, Details & Bill of

Material 1/2/%2
C5=-3~90¢ Filter Unit Size 2, Assembly, Details & Bill of

Material 1/15/62
£5-3-909 Filter Unit Size 1, Assembly, Details & Bill of

¥aterial 1/24/%2
€5-3-931  Filter Blank Size 1 1/24/62
€5-3-932  Filter Blank Size 2 1/17/62
£5-3~933  Filter Blank Size 3 1/2/62
£5-3-93,  Filter Blank Size 4 1/15/62

&




ARTICLE DRAWINGS (Continued)

WG, X, — DESTRIPITON DETE OF DAG.
C5=3-935 Filter Biank Size § 11/6/61
C5=3-936 Filter Blank Size 6 12/13/61
C5=3-937 Filter Sereen Siza 1 1/24/62
C5=3-938 Filter Screen Size 2 1/17/62
€5-3-939 Filter Screen Size 3 1/2/62
C5-3~940 Filter Screen Size 4 1/23/62
u5=3=-941 Filter Scrsen Size 5 11/4/61
C5=3=942 Filter Screen, Size 6 12/13/61
C5-4=-388 Carrier, Civilian, CD V=805 Bill of Material 6/27/62
B5~1-286 Mask Protective Civilian CD V-805 List of Iwgs.

Spec. & Std, 6/15/62
B5~2=794 Medallion 6/15/62
R5-2-868 Disc, Outlet Valve 7/10/62
B5=2=902 Facepiece Civilian CD V-805 List of Dwgs.,

Spec., & Std. 6/15/62
B5-2~906 Seat, Outlet Valve 10/20/62
B5-2-914 Lens Size 1 6/1/62
B5-2-915 Lens 3ize 2 €/27/62
B3-2-916 Tip, Clinch 6/11,/62
B5-2-915 Retainer, Outlet Valve 7/18/61
B5=-2-928 Insert, Derlector 6/15/62
B5~2-1595 Lens, Size 3 6/1/62
B5=2~1596  Lens, Size § 6/1/62
B5-2-1597  lens, Size § 6/1/62
B5-2-1598  lens, Size 6 6/1/62
BS=4~336 Carrier, List of Dwgs., Spec. & Standards 6/15/62
B5~20~305  Packing, Bill of Material 5/2/63
B5-20-307  Bag, Water-Vaporproof

2/1/63 @




ARTICLE DRAWINGS {Continued)

DWG. NO. DESCRIPTION DATE GF DWG.
B22~L,~52 Buckle, Webstrap b/12/62
B22-10-90  Ring, Snap Fastener (“edium) 2/20/62
B22-10-91  Snep, Eyelet (Medium) 2/21/62
B22-10-92  Socket Snap Size Medium 2/20/62
B22-10-93  Stud Snap Size Medium 2/21/62
B22-21-142 Rivet, 3emi-Tubular 6/11/62
D5-2-903 Facepiece, Bill of Material 6/14/62
D5=2-904 Facepiece, Assembly & Detail 5/4/61
D5~2-929 Faceblank Size 1, 3ections 8/4,/61
D5=-2-929 Faceblank 3ize 1 (Sheet 2), Sections 8/4/61
D5=2~930 Faceblank Size 2, Sections 8/L/61
D5~2~930 Faceblank Size 2 (Sheet 2), Sections 3/4/61
D5-2-931 Faceblank Size 3, Sections 8/4/61
D5=2-931 Faceblank Size 3 (Sheet 2), Sections 8/L/61
D5=2~932 Facetlank Size 4, Sections 8/3/61
D5=-2-932 Faceblank Size 4 (Sheet 2), Sections 8/3/61
D5-2-933 Facablank Sizs 5, Sections 1/9/62
D5~2-933 Faceblank Size 5 (Sheet 2), Sections 8/259/60
D5-2-934 Facetlank 3ize 6, Sections 8/L/61
D5=2-934 Faceblank Size 6 {Sheet 2}, Sections £ L7861
D5-4=337 Carrier, Assembly 6/i2/62
D5-4=~339 Carrier Blank 6/12/62
D5~20~306 Packing (Mask) Assembly 11/12/62
E5~2-508 Fageblank 3ize 6, Article Drawing B/3/61
E5=-2-909 Faceblank Size 5, Article Drawing 6/26/62
E5=2=910 Faceblank Size 4, Article Drawing 8/3/61

g ®



DWG. NO.

PATE OF DWG,

E5=2=91]
E5=2-912
E5=~2~913

Faceblank Size 3, Article Drawing

Facablank Size 2, Article Drawing

Faeeblank 3ize 1, Article Crawing

e

8/4/61

7/21/61




TOCL & MACHINE DRAWINGS

" .FOR THE CD V-805 MASK

CONTRACT DA 30-070-CML-1250

DWG. NO. DESCRIPT ICN DATE OF DWG.
EFT=702 thru-3 3/C Inject Mold #5 Faceblank L/17/64
EFT~805 thru-2 S/C Injeot Mold #4 Faceblank 12/5/61
ZFL-80€ thru-3 S/C lnject Mold #2 Faceblank 12/12/61
EFT-807 thru-3 3/C Inject Mold #6 Faceblank 12/13/61
ErT-808 thru-3 S/C Inject Mold #3 Faceblank 1z/12/51
EFT~809 thru~3 S/C Inject Mold #1 Faceblank 12/12/61
GED-810&810-1 Lens & Filter Unit Welding Tocl Size 1 1/26/62
GED-811&811~1 Lens & Filter Unit Size #2 Welding Tool 1/19/62
GED~812&812~1 Lens & Filter Unii Size #3 Yelding Tool 1/9/62
GED-813%813<1 Lens & Filter Unit Size #4 VWelding Tool 1/24/62
GED-8144814~1 Lens & Filter Unit Size #5 welding Tool 11/17/63
GED-815&815-1 lens & Filter Unit Size #€ .elding Tool 1/4/62
GMD-R16 thru~2 S5/C Edge Seal Mold (Plastisol) 3ize 1 2/5/62
GMD-817 thru~2 S5/C Edge Seal Mold (Flastisol) Size 2 1/19/%2
GMD-B18 thru~2 $/C Edge Seal Mold {Plastisnl) Size 3 1/L/62
GMD-819 thru-2 S/C Edge Seal Mold (Piastisol) Size 4 1/26/62
GMD-820&820-1 S/C Edge Seal Mold (Plaatisol) Size 5 8/14,/62
GMD-821 thru~2 S5/C Edge Seal Mold {Flastiscl) Size 6 12/13/61
GED-822 Piastisol Injestion Machine n/17/61
GED-823 Weldirz Unit Chin Seam Size #) 4,/20/62
GED~82i, Yelding Unit Ohin Seam Size #2 4/18/62
GED-825 welding Urit Chin Seam 3ize #3 4/18/62
CED-8256 Welding Unit Chin Seam Size #4 L/18/62




TOOL & MACHINE DRAWINGS (Continued)

Dwg. No, DESCRIPTION CATE OF DWG.
GED-827 elding Unit Chin Seam 3ize #5 12/6/61
GED-828 Weldine Unit Chin Seam Size #6 4/19/62
GED-g2% E-27 Penetrometer Test Fixture Element

Assembly Size 1 3/21/62
Goo-=30 E=27 Penetrometer Test Fixture LElement

Assembly 3ize 2 i,/16/62
3LD-831 E-27 Penetrometer Test Fixture Rlement

Assembly Size 3 1/11/62
GED-832 E~27 Penetrometer Test Fixture Element

Asgembly Size § L/17/62
G=ZD-833 E=27 Penetrometer Test Fixture Element '

fssembly Size 5 3/13/62
GED-834 E-27 Penetrometer Test Fixture Element

Assembly Size 6 3/13/62
GED-835&835~1 Facepiece Heat 3ealing Fixture For Q-2

Gas lifz Test 3ize #1 thru 6 5/9/62
GED-841 Fixture Sas Life Test Filter Jlement

Size 1 thru 6 5/3/62
GED-847&847-1  Welding Tool Chin Strap Size 1 thru 6 1/10/62
GED-855&855-1 Cutlet Valve Assembly Fixture Size 1 thru 6 2/20/62
GED-£56&856-1 Deflector Assembly Fixture Size 1 tiru 6 3/6/62
GED-857 Head Harness Assembly Fixture Size 1 thru 6 3/12/62
GED-860 Holding Fixture (Hask) Size )} thru 6 For

Tissue Assembly 3/19/62
GED-862 Dip Test Tank Bag Leakage Tast 2/28/62
GED=-872 Test Head Cover Mask Leakage Assembly,

Assembly View 5/28/€2
GED-892 Trimmer Air Operated 7/27/62
GMD-8964894~-1  L/Cav Inject Mold Seat Outlet Valve L/10/62
CMD-897%897-).  4/Cav Injeect Mold Cover Outlet Valve 4/13/63
GED=302 Assembly Line 3358




TOOL & MAGHINE PRAWINGS {Coniinued)

Dwg. No. DESCRIPTION DATE OF WG,
G903 Rsceiving & Materisal Storage Area 8/5/63 °
GEC~858 Bracket & idapter Mi Outlet Valve Leakage Test 3/14/62
GEC-868 No Go Gauge Filter & Screen Blank Size #5 5/21/62
GEC-868-1 Go Gauge Filier & 3creen Blank Size #5 5/21/62
GEC-869 No Go Gauge Deflector 3lank Size #5 5/22/62
GEC-869-1 Go Gauge Deflzctor Blank Size #5 5/22/62
GEC-870 50 & No 3¢ Gauge Sye lens Blank Size #5 5/21/62
GEC-872 Test Head Cover Plastic Chamber 5/28/62
GEC~-872-1 Test Head Cover Sections Plastic Chamber 5/28/62
GEC-872-2 Test Head Rase 6/2/62
GEC-872-5 Flange Ring (Test Yead Cover) 7/18/62
GEC-874 Test Fixture To Rourh H andle Fii..»x Units,

Civilian CD V-805 Mask £79/62
GEC-875 Filter & Sercen 3lank Go Gauge Size 6 6/15/6z2
GEC-875-1 Filter & Screen Blank No-Gu Gauge Size 6 $/15/62
GEC-876 Go & No Go Lens 3ize #5 6/15/42
GEC-877 Go Gauge Daflector Blank Size #6 §/21 762
GEC~877-1 No Go Deflector 3lank Size #6 6/22/62
GEC-878 Go Gauge Filter & 3ecreen Blank Size #4 é/22/62
GEC~-878-1 No Go Filter & Screen Blank 3ize #i 7/2/62
GEC-879 G0 & No (o Lens Blank 3ize 74 7/2/62
GEC-880 Go & Ko 3o Lens Blank Size #3 7/2/62
GEC-831 Go Gauge Filter & Screen Size #3 7/2/€2
GEC-881-1 No Go Gsuge Fiiter & Scresn Size #3 7/2/62
GEC~882 Go Gauge Filter & Screen Blank Size #2 £529/62
GEC-882-1 Mo Go Filter & Ssreen Blank 3ize #2 6/23/62




105 & MACHINE DRAMINGS {Centinued)
DWG. RC. TESCRIFTiCE GATE OF DWG.,
GEC-883 Go % Bo 3¢ Gaugs Lens Blank Size #2 é/29/52
GRG~2Ri, Yo Gauze Filler & Scresan Blanks 3ize #1 6/29/62
GEC~SR4~1 ¥o 0o Gaugze Filier & Sereen Blanka Size #1 £,/27/62
GEC~PE5 Go & No %o G4use Lens Blank Size #1 6/29/62
SRC-287 Yo Go Qauce Deflsctor Blank Size #2 7/18/62
GE0~287=1 (¢ Gauzs Deflsetor Slank 3ize #2 7/18/62
GEC-Rag No Go Jauge Deflector Blank 3Jize #3 7/18/62
GECw888=1 o Gauge Deflsctor Slasnk Siza #3 1/18/62
GRC-859 Go Gunpe Deflscior Blank Sizs #4 7/23/62
QEC~88%=1 No Gaups Deflector Blank Size #i 7/23/62
QIC-890 Go Gauge Deflector Blank Size 4 7/24h/62
I8~ %o Jo aupe Deflzctor Blank Size #1 7/2u/62
GEC-858 Retainer Ring, Outlet Valve Die 3/2c0/63
GuC~259 Support irm Tor Pest Fistten & Punch Operation 6/25/%2
GES-85%-1 Plate D2isil /26/62
SEG~9CC {peratiornal Flow Chart 5/31/63
GrB-859 hdapter Gas 1ife Tesi Fixture 3/15/62
GEB~863 tev. 38ugs Outlet Vazlve Retazining Ring 5/24,/62
GEB-~RbL Checiting Gauge Outlet Yalve Seat 5/23/62
GER~955 Checking Jauge Cutlsr Valve Cover 5/23/62
GER~BE6 Shnaeking Gaure Jutlet Valve Seat /24,762
GEB-871 Heating Platen For Uutlet Valve Cover Assemdbly 5/22/62
GER=872~3 Buckls Hooks for #6 Test Head 7/14,/62
GER~RTL Test Fixture Cutlst Valve Resistance Testing Machine 7/25/62
GEL-89h ~dapter for =2 Oss Life Tester CD V-80S Mask

{411 sizes) 9/12/¢2
GEB-901 Materisl Flow Chart 8/24,/61




£D V-305 FACEBLANK INJ-CTION MOLDING DATA

The data iisted in the chart below is only applicable to the

0D V-805 Faceblank Molds produced on the Froduction EZnzineering Study

of the CD V-Rr05 Mask,

The faceblank mcids were mounted in a Lewis

Welding & Engineering Model €16 converted to a 616 V12 Vinyl Machine.

Ne do not recommend that this machine be used on future contracts,

The operating conditicns will chanege from one machine to another,

ITEM Ch V=805 Faceblank Size §

1 2 3 A 5 6
Mold Numbers 10042~ | 10039-4{ 10041-1] 10040-1| 8757-1| 10038-1
Mold Drawing Numbers [ZFT-809 | ZFT-806| EFT-808] EFT-805! ZIFT-702} FFl-807
Faceblank Article
Drawing Number £5=2«913 |[E5=2~012 {£5~2-Q11] £5~2-910] £5-2-G09 |£5~-2-G08
wWeight of Faceblank,
Sprues & Runners «3431bs. 1. 3451bs. {.3391bs.} , 3581bs.] . 356103, |.3681bs,
Neight of Sprues
& Runners Only «<Lblbs, | 1blibs. | 243 00,y ,132)Ds,.] .2501bs, 1. 2127)bs,
weight of Faceblank
only «1971bs.|.2001bs.{.3901bs.] .2261bs,| 206158, {,23%1ks,
Front Zone Barrel o o o o
Temp. 345°F 34597 | 345°F | 345 F | 345F | 36OF |
Center Zone Barrel o o o ° o o
Tesp, 325°F 3C0°F 300°F 325 F 325 F 330°F
Rear Zone Barrel

o

Temp. 210°F | 295% | 290°F | 300°F | 310°F | 320 F
Nozzle Temperature |315% | 215°F 335% | 315°F | 315°F | 315°F
Mold Temperature, 5 o o o o o
Front & Back Tiates | 130°F 130°F 13C°F 13CF 130°F 130°F
No. of Prepacks 3 2 2 2 3 2
Total Clarp Time LOsec., | 28sec. | 28sec, | 29sec, LOsee. | 30sec.
Injection Time 9.253ec. | 12sec, | 12sec, | llasec. [9.25see. jlisec.
Total {yels Time £5sec. | 60sec. | 58sec, | 59sec. | busec. |6Tsec.
Total Clamp Pressurq 200ton | 200ton PROOton [20Cton {200ton 200Cton
Hydraulie Line
Injection Pressure |[3,0001bs 2,0001bgr 2,500 R0001bs. {30001bs. [20001bs.




Step 1.
Step 2.
Step 3.

Step 2.

SteE g,

Step 9.

OPERATING INSTRUCTIiONS

FOR THE

7 ¥=£05 FILTIR UNIT EDGESEAL MOLDING MACHINE

Turn power on, switch 1,
Turn or switeh 2 to start cold water flowing.
Fogition locator over botiom half ~f filter unit mold.

Load filter unit components (bottom screen, filter blank, top
screen) into lccator ard nlace small magnetized metal strip
on top screen to held components in place, Remove tle
locator.

Activate switch 3 to closzse the mold,

Move the inj=ction nozzle forward by activating switch 4 to
"on" position.

Turn 170°F water on by moving switch He. 7 to the "en"
position.

When pyremeier indicates mold temperaturs is 120°F, injact
plastisol by moving switch 5 to the "cn" pesition. W“hen
piastiscl starts tc flow cut of the overflow, approximately
twelve seconds; turn off switch 5.

Activate the flow of stesm throuszh the filter mcld by
moving the steam switch to the "on' position. Leave on
until mold temperature reaches 340°F,

Step 10, Move both the steam switch (switeh 6) and tre warm water
2uep iu.

switch (switch 7) to the off position. This action
automatically starts the flow of cold water through the
filter mold. The cold water switch, tte warm water
switch, and the steam switch are wired together in order
to work progressively from one action o0 the other,

Step 11. When the mold temperature reaches 120°" move switches

2,3, & L to the off position,

Step 12, Remove Filter Unit from the mold and clean flash off the

mold surfaces,

Step 13. Repeat the cycle starting with Step 2.

NOTE: These operations are only aprlicable to the Filter Molding

machine developed on the Production Engineering Study of
The “D V-805 Mask.,




TO0LING & MACHINES REGUIRE

The tools and aachines listed in thie szeticn sre not mandatory
and are only suggestions for ire equirment that will pe required. B
using the drawings of the tcoling developsd on the Production Engineer-
ing Study and if pnsaible the actusl equirment; a future manufacturer
will be abie Lo desipn zad parchase tools and machines to meet the
individual mspufacturerts refuirsmsnis, KRatarally, it is impossible
at this time te provice sxact nomenclatures of the equipment due to
the designing thst gust be psrformed to produce a line capsble of

produeing 100,000 CD VR0 Masbs per month,




Operation 10, Biank Fiiiter Pads

Juantity
8) 2 Cavity Stesl Dis, Size I 1
b) 2 Cavity Steel Die, 3ize 2 1
8} 2 Csvity Steel Die, 3ize 3 1
4) 2 Cavity Steel Die, Size 4 1
#} 2 Cavity Steai Die, Size § 1
£} 2 Cavity Steel Die, Size & 1
g) Dries & Krump Punch Press 1
#odel 131 with automatic feed system or equal
{peraticn 30, Mold Fdgeseal on Filter Units
Juantity
a2} Jlastisol Injection Machine automated A
to load, cyele, and unload
b} 3ize 1 independently mounted filtsr cavities 1 set (B cavitiens)
e) Size 2 independently mounted filter cavities 1 set (B cavities)
d) Size 3 independently mounted filter cavities 1 set (8 cavities)
e) Size L independently mounted filter cavities 2 sets(1$ cavities)
f) Size 5 independently mcunted filter cavities 2 sete(1$ cavities)
3) Size 6 independently mounted filter cavitias 1 set (B cavities)
Qperation 40, Trim Flash From Filter Urits
Quantity
a) Buffer With Buffing Wheel 2
Opsiration 60 & 70 Injection Mold Vinyl Faceblank & Inspect
Quantity
a) In-Line 3erew Vinyl 5
Injection Machines ~ Minimum Capacity 6 ounce Shot
b) Inspaction Tables With Lights z
¢) Vacuum Conveyor To-Feed Vinyl Automatically
d) Size 1 Faceblank Mold 1l
e) Size 2 Faceblank Mold 1
f) Size 3 Facsblank Mold 1
) Size L Faceblank Hold 2
h) Size 5 Faceblank Mold 2
1)} Size 6 Faceblank Mold 1




Operation 80, vWeld Faceblank, Filter Unit, & Lenses

suantity
a) hiw Electronic Sealing Generators 3
b} Numatic Press With Automatic Two Station Operation 3
c) Size 1, wWelding Tools dith 2 lower Klactrodes 3
d) Size 2, Welding Tools with 2 Lower Electrodes 3
e} Size 3, Welding Tools with 2 Lower Electrcdes 3
f) Size 4, welding Tools with 2 lLowes Flectrodes 3
g8) Size 5, Welding Tools with 2 Lower Llectrodes 3
h) Size 6, Walding Tools with 2 Lower Llacirodes 3

Generators ghoulc be equipped are suppressors snd dwell after weld
timers,

Operation 90, Inspect Faceblank, Filter Unit, & lLens Weld

Juantity
a) Inspection Table With Light 2
Operation 100, Weld Chin Straps suantity
a) 2 kv Electronic Sealing Generator with are 2
Suppressors & Dwell After Weld Tiuers
b) Nuwatic Press with Fully Automatic Two Station 2
Operation
¢) Chin Strap Welding Fixture To Fif A1l 3ix Sizes 2
Operation 110, weld Defleector Taba
guantity
a) Heavy Duty Soldering Irons With Foot L
Fedals & Mounted On 3tands
Cperation 120, Weld “irat Chin Seam
quaptity
a) 2 kw Eleetronic Ssaling Generators 3
Equipped With Are Suppresscrs and Dwell
After Weld Timer
b) Numatic Prosses With Automatic Twe Station 3

Cperation
¢) Size 1l Chin Seam walding Fixture (2 lower electrodes)
d) Size 2 Chin Seam Welding Fimure (2 lower elec.rodes)
e) Size 3 Chin Seam Welding Fi{rture (2 lower electrodes)
£) Size 4 Chin Seam Welding Fixture (2 lower elacirodes)
g% Size 5 Chin Seam Welding Fixture ‘2 lower electrodes%
h

3
3
3
3
A 3
Size 6 Chin Seam Welding Fixture (2 lowsr slectrodes) 3

»




Jreration 130 & 1735, Flatten & Pierce Hole In Chin Seam Area

Operation

and Trim Flash From Chin Seam

4 kw Xlestronic Sealing Generators Equipped
with Ares Suppressors and Dwell After Weld Timers

Numatic Pressss Liith Automatis Two Station Operation

Top Electrodes To Flatten & Fisrce Hole

Size 1, 2, 3 Lower Zlectrodes With Mounting Plate
Size 4 & 5 {ower Llecirodss with Mounting Plate
Size 6 lower lectrode with Mounting Plate

140, Assemble Rivets & Buckles

a) Single Setter Rivet Machine With 3/C Rotary
Hopper & Raceway
b; Small numatic flash trimmer with interchangeable
blades
Operaticn 150 & 170, Asssmble Qutlet Valve Assembly & Cover
) lumatic Press lounted on Table
b) Automatic feder and heater to expand
Polyethlene Cover
Operation 180 & 190, Perform Outlet Valve Leakage Test
And DOP Penetration & Inhalation Test
a) Q127 DCP Penetrometer ¥ith Rell Chamber Attachment
b) M4 Outlet Valve Leakage Indicator With
Inbo~d Leakage Attachment
Operation 200 & 210 ~ssemble Head Harness & Clsan Lenses
a) Work Table with Light
b) Holding Fixture To Hold ¥aszk In Order To Free
Both Hands
Operation 220 & 230, wrap Facepiecce & Tave Tissus In Flace;
Assemble Faceplece In Carrier Assembly
a) Work Tables with Lights
b) Tape Dispensers
:¢) Holding Fixture For Holding Facepiece

Quantity

N

Lol il ol VN

Quantity

Quentity

Quantity

Quantity

Quantity

wWww




Operation 240, 25C & 260, Place Carrier In Hag, Heat Seal BHag &

Place In WSe Box

Quantity
a) Heat Sealer To Seal Water-Vaperproof 3ag 2
b) Work Tables 2

Operation 270, Tape & Stencil Box

Juantity
a) Tape Dispenser 1
b) Holding Fixtur~ To Assemble Box 1
¢) Stenciling Equipment 1 set

Same Fixtures can be used to perform Operations 330 & 340,

Operaztion 160, Assemble Qutlet Valve Disc To Valves

quantity

a) Vork Table 1
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May 30, 1963 CD V=805

6,2 Ordering Data, The Government agency designated with the rssponsibil-
ity of directing future production of the Proteetive, Civilian, CD V-805 Mask
shall designate all data necessary for ordering filter units,

6.3 Qbjective Evidence. Provisions for objective evidence, inspection
records, and maintenance of inspection records shall be designated by the
Government agency responsible for production,

6.4 Standard Deviation (d). The following formulas should be used to
determine ¢ :

8, Square the sum of the individual observations, (EX)Z.

b, Nultiply the sum of the squares of the individual observationazby
the number of observations by the number of observations, N(EX*),

c. Subtact (a) from (b) and divide bty the number of observations
multiplied by the number of observations minus one

N(EX?) - (€X)2
N(N-1T

d, Extract the square root of (e), Standard Deviation may be
indicated thus, ’

d = M(EX2) - (EXZ)
N{N-1)

NOTICE: When Government drawinrs, sgecifications, or other data are used
for any purpose other than in connection with a definitely related
Government proecurement operation, the United States Government thereby
incurs no responsibility nor any obligation whatever; and the fact that
the Government may have formulated, furnished, or in any way supplied

the said drawings, specifications or any other data is not to be regarded
by complication or otherwise as in manner licensing “he holder or any
other person or corporation, or convering any rights or permission teo
manufacture, use or sell any patented invention that may in any way be
related hereto,
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LeT.4 Gas Life After Rough Hendling {Preproduction Sample). Filter

Units from the prsprocduction sample shall be positioned in a suitable fixture and

tested for Gas Life in a Q2, All-Purpose Gas Life Apparatus. The test shall
be chloropicrin (PS) at a concentration of 16 mg/l at a continuous flow rate
of 12.5 1/m. The test gas concentration shall be maintained within a toler-
ance of + 5%, uilibrium and test air temperatures will be recorded and
maintained at 75° + 5°F, and at 50% relative humidity. The corrected gas
life of each sample shall be recorded to the nearest 0.1 minute for determin-
ing the mean (average) gas life and standard deviation (sigma), see paragraph
6.4e The DOP Smoke Penetraticn & Resistance Test shall be performed before
and after rough hendling of the Gas Life sample, The Gas Life samples shall
meet the requirements of paragraphs 3.3, 3.6, and 3.7.

L.7.4.1 Rough Hardling of Filter Units (Preproduction Sample). The
filter units designated for rough handling =hall be centered over a fixture
with a one-quarter inch mandrel and flexed in one direection 900 from the
horizontal plane for five consecutive times, The filter unit shall then

be flexed over the mandrel in the opposite direction for another 5 consecu-
tive times,

4.7.5 Acceptance/Rejection Criteria, The tested samples shall meet
the applicable requirements for each specific test listed in section 3,
If these requirements are not met, the lot in gquestion shall be rejected.

56 PREPARATION FOR DELIViRY

5.1 Packaging. The filter units shall be packaged in accordance with
the rejuirements of method IA-8, Specifiecation MIL-P-116., The bag shall be
approximately 8" x 11" in size, The material shall be class 1 in accordance
with KIL-B-131 and shall consist of two or more plies with the heat sealable
inside ply of the bag made of polyethylene. The packaging shall be accom=-
plished in such a manner that the moisture content of the packaged element
shall not exceed the requirements as specified in 3.5. The package shall
not leak when tested as specified in 4,7.3.

5.2 Packing. A uniform quantity of filter units, packaged as specifieqd

in 5.1 shall be packed in such a manner as to affcrd protection against
damage to the filter units during direct shipment from the supply source
to the first receiving activity for immediate assembly into the masks,
Containers shall comply with Uniform Freight Classificaticq Rules or other
common carrier regulations applicable to the mode of transportation.

5.3 Marking. In addition to any specisl marking required by the
contract or order; bags, unit packages, intermediate packages and shipping
containers shall be marked in accordance with MIL-STD-129,

6. NOTES

6.1 Intended Use, This specification covers filter units intended to
be used in the Protective, Civilian, CD V- 205 Masks,
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TSt

16,
17.
J. Bag leakage 18,
K. Hoisture Content 19,
20,

EQUIPMENT

One 2 K4 Genarator, Numatic Press,
and Welding Fixtures To Prepare
Masks For Gas Life Test,

Test Fixtures For ),C. To Check
Filter Jnits=-5ix Sizes

One Dip Tank %ith lLight Attached

One circulating oven meeting
Spscification requirements capable
of holding 25 Mask,

Direct Reading Gram Scales

{2 Required)

Note: The laboratory should be located in a constant temperature,

constant humidity room.

Y




LABORATORY EOUIPMENT TC SUPPQORT

PRODUCTICN OF 100,000 CD V-305 MA3KS

PER MONTH

The equipment mentioned below is not mandatory on future contracts,

Any other brand or type of equipment thut meets the specifications can

be used,

This equipmer.i will be used by Quality Control personnel and the

laboratory technicians,

A,

B.

Ce

D.

E.

F.

G.

H.

TEST

Faceblank Temsile Test, 1.
Modulus, & Elongation

2,
Faceblank Hardness, Dura L1 3,
Facovlank Tear Resistance 4.,

5

Faceblank Oven Aging 6.

Faceblank Flammibility Test 7.

Faceblank Low Temperature 8,

Flexibility S.
Faceblank Staining 10.
11.

Faceblank Specific Gravity 12,

Mask Gas Life Test 13.

14,
15,

E UTPMENT

Tensile Tester For i" Test Specimen;
75 lbs. minimum; Variable Speed 2"~
12"-2C" per minute

Test Specimen Cutting Die - 2

Shore Durometer, Type -
Crescert Tear Test OSpecimen Die
and Slitting Equipment

Same Tensile Tester Listed For
Tensile Test

Oven, Fisher Scientific,
Circulating Air, Type A

Bunsen Burner Mounted In
Suitable Inclosure

5cott Solenoid Tester
Test Specimen Die

Sunlamp With RS 275 W. Bulb

Enclosure To Maintain 140PF Tswperature

Zine Chloride Gravity
Solutions

One E~27 DOF Penatrometer With
Bell Chamber Attachment Equipped
With FPour Size Hsads.

One E-2 Rough Handling Machins
Two Q-2 A1l Furpose (Gas Life
Machines With Adapters For
Testing CD V-805 Masks




DRAFT

DEPARTMENT OF DEFENCE
OFFICE OF CIVIL DEFENSE
Standard Item Specification

May 30, 1963 ITEM: No, CD V~-805
NOMENCLATUR=: PROTECTIVE, CIVILIAN MAZ™
1. SCOPL

1.1 7This specificatior. covers one type Proteetive Civilian, Mask produced
in six sizes,

2, AFPLICABLE DOCUMENTS
2,1 Government Documenits, The following documents of the issue in effect

on date of authorization by the Government to produce this mask form a part of
this specification,

SPICIFICATIONS
FxDERAL
Uy-pP-553 =---— Pape:r, wrapping, tissue,
PPP-B~£36 ---- Boxes, Piber
PPP-T~76 ---- lape, Pressure~3ensitive, Paper, .ater desjistant

MILITARY

¥IL~P-116 -==-- Preservation, Methods of.
MIL-D-10132 -- Discs, Outlet Valve,

OFFICE OF CIVILIAN DRFINSE

Standard Item Specification --- Faceolank, (D V-R0S,
Standard Item Specification ~-- Filter Unit; D V-205,

STANDARDS
FEDERAL
Fed. Std. No. 601 ~=--- Rubper; Sampling end Testing (Tes. Method).
MILITARY
MIL-STD~105 =—~ 3ampliing Procedures and Tables for

Inspection by Attributes,
¥IL-STD=12G --=—- Marking for Shipment and Sitorage.
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THAWINGS Ch V~805

C5-1=2"8 ~—w~ lask; Frotective, Civilizn; issembly
and Bill of Yaterial

D5~2~9C3 ~-~- Facepiece, 2ill of Material

D5-2-90f, ~~~- Faceniece, Assembly & Detail

35-2~914 ~-=--- Llens; Faceblank, Size 1

35-2-315 ---= Lens; Faceblank, Size 2

£E5+2-1595 ~--- Llens; Faceblark, 3ize 3

B35-2=1596 ~~-~ Lens; Faceblark, 3ize 4

35-2-1597 ~-—~ Lens; Faceblank, Jize §

35-2-159% ---- iens; :aceblank, 3ize 6

B5~2-906 ---~ 3eat, (utlet Valve

R35=2-86R <--- Disec, Outlet Valve

E5=2=G19 =—~—w Hetziner, Cutlet Valve

B22~21~142 --- Rivet, Semi-Tubular

222<4~52 ~=-- Buckle, .'sbstrap

$5«2-907 «=-= Cover, Qutlet Valve

05~2=G1lf «-=- Harness, Head

C5«2-917 =~=- Deflector Assembly

C5-4=3%8 «=-= (arrier, Civilian, CD V-~P05; B1ill of laterial

D5-20~306 ~~-- Packing, Nask Lssembly

{

FUBLICATICN
CHERICAL CORPS
Directive 134-3C0-~132 ~e=- QOperation of Penetrometer

(Copies of speeifications, standards, drawings, and publications
required by suprliers in connzetion with specific procurement functions should
be obtained from trhe procuring activity or as direct~d by the contraeting
officer or by the Sovernment agency designated with the responsibility of
rroduction of the item in question).

2,2 (Cther Fublications. The following documents form a part of this
specification to the extenl herein. Unless otherwise indicated, the issue in
effect on date of receiving auvthorization by the Government tc produce the
Protective Civilian CD V-~£05 Mask shall apply.

ASTH 3TALDARDS
D638 Tentative Method of Test For Tensile Properties of Plastics.

(Annlications for cories of the above publications should be addressed
tc the American Society for Testing Materials, 1916 Race Street, Philadelphia 3,
Fa.)

CODL OF F.DERAL REGULATIONS

49 CFR 71-90 Interstate Commerce Commission Rules and Regulations
for the Transportation af Explosive and other Dangsrous
Articles

(The Interstats Commsrce Commission regulations are a part of the Code of
Federal Regulations (Revised 1956) available from the Superintendent of Document,

Government Printing Office Hashinazfn 25, D.C. Orders for the above publications
stould cite "L9 CFR 71-9C {Rev. 1956.") 2




UNIFCRL. CLASSIFACTIUN CUMIIITZE
Uniform Freight Classificaticn Rules

(Application for copies of thess freight classification rules shoula .e
addresses %o the Uniform Classification Committes, 202 Union 3tation, Chicaeo 6,
Illinois.,)

3. i JUInEMENTS

3.1 Component Parts. The Proteetive, Civilian, CH V-805 Mask shall
consist of a facepiece assembly and a carrier assembly.

3.1.1 PFacepiece Assembly, The faceriece assembly shall eonsist of a
faceblank, filter unit, six rivets, six buckles, two lenses, outlet valve seat,
outlet va*ve cover, outlet valve dise, retainer rine, deflector assembly, and
a8 head harnaess assembly, refer to Attachment A for orientation of components
relative to tre facepiece assembly,

3.1.1.1 Faceblzrnk. The faceblank shall conform to the Office of Civilian
Defense 3tandard Item 3peeification for the (D ¥-805 Faceblank,

3.1.1,2 Filter Unit., The filter unit shall conform to the O fice of fivilian
efense Standard Item Specification for t-e2 D V-805 Filter Unit

3,1.1.3 Rivets., The rivets shall conform to all drawine and sreeification
requiremenzs called for on Drawins 322-21-142,

3.1.1.4 Buckles, The buckles shall conform to all drawine and specifica-
tion reguirements called for on Orawinzg 322-4~52,

3.1i.1.5 Lenses. The lenses shall conform tc 41l drawine and specification
requirements called for on [rawinss B5-2-914, B5-2-915, B5-2-1595, B5-2-15%%,
B5-2-1597, B5~2-1598, whatever 3ize is applicable.

3.1.1.4 Outlet Valve 3eat, Tre outlet valve seat shall confors to all
drawing and specification reguirements called for con Drawing B5-2-906,

2.1.1.7 Outlev Valve Dise., The outlet valve dise shall conform to Type
II of Specification KIL-D-10132 with tre following exception: all reference to
drawines, resistance to airflow, and leakage ars not applicable, The cutlet
valve disc shall conform to drawine reguiremsnts on Drawine B5-2-868, The resist-
ance to airflow shall satis{y the reguirements of pararreph 3.4 whun tested in
accordance with paragraph 4.€.1.1. The outliet valve disc leskase shall meet the
requirements ¢f paragraph 3.3 when tested as specified in 4.£.1.2,

3.1.1.8 Qutlet Valve Cover, The outlet valve cover shall conform to all
drawing and specification requirerents caziled for on [ awinz £5-2-907.

3.1.1.9 OQuilet Valve netainer, Tne outlet valve retainer shall conform Lo
all drawing and speeification requirements cailed for on Drawins B5-2-919.

3,1,1.10 Head Harness., The head harnese assembly shail cenform to &1l
drswing and specification requirements called for on Drawing {35-0~01P,

-F
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3.1.1.11 Deflectors. The defelctor assembly shall conform to all drawing
and spesification requirements called for on Drawino C5-2-917, and subsidiary
drawings listed thereon,

3.1.2 Carrier. The carrier assembly shall conform to all drawing and
specification requirements called for on Drawing C5-4-388, and subsidiary
drawings listed thereon,

3.1.2.1 Carrier Seam Strength., The manufacturers welded seam of the
carrier shall be not less than 7 pounds on any sample when tested as specified
in paragraph hoboloao

3.2 DOP Facepiece leakage After Rourh Handling., Facepisce leakage after
rough handling shall rot exceed O,12C percent when tested as specified in 4.6.3.3

and l&o 6.30-’4-

3.3 Leakage Outlet Valve 3eat and Outlet Valve Disc., Leakase through
the outlet valve seat assembled with an outlet valve disc before and after be-
ing assembled into a facepiece shall not exceed 15 milliliters of air per
minute at a pressure differential of 25 milimeters of water when tested as
specified in 4.6.1.2 «r 4.6.3.1.

3.4, Resistance, Outlet Valve Seat and Outlet Valve Disc, Resistance
through the outlet valve seat and disc before being assembled into a facepiece
shall not exceed 15 millimeiers of water when tested as specified in 4.6.1.1.

3.5 Facepiece Inhalation Resistance. The inhalation resistance to air
low through assembled facepieces, without head harnesses, shall not exceed
the following requirements when tested as sp=cified in 4.6.3,2:

Size 1l seevevee 31 millimeters of water
Size 2 ceeeeees 31 millimeters of water
Size 3 t.eeeees 26 millimeters of water
SiZ€ Lk eeceeess 26 millimeters of water
53i2€ 5 cvseees. 26 millimeters of water
Size 6 ve.eese. 26 millimeters of water

3.6 Jas Life After Rough Handling., When tested as specified in paragraph
L.6.3.5, the zas life of facepiece assemblies after rough handling shall satisfy
the following requirements;

Size 1 sevvers. X =~ 1,60 % 7,5 minutes
Size 2 civieves X = 1,60 % 7.5 minutes
3i2€ 3 ceeesoes X = 1,60 € 9 minutes
5126 4 sesveees X = 1.6d 10 minutes
5ize 5 viseeves X = 1,60 9 minutes
3126 6 vsueeses X = 1,60 & 10 minutes

3.7 Chin Seam Strength. The strength of the chin seam test specimens shall
Yo equal tc or sreater than 175 lbs. per inch when tezted in accordance with the
requirements of paragraph 4.6.3.5. Any test performed on a test specimen that
has been heat flattened in the chin seam area longer than one (1) hour shall not
be considered valid, If an invalid test occurs or a test specimen does not meet
the requirements, all facepiese assemblies produced since the preceding sample
was tested are considered suspest assemblies until the follewing require-
rents have been met:

S
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a) Select ten (10) piece sampla at random from ausnpest facaniace
assemblies,

b) Test the ten (10) pie.e sample using the same procedures as used
on the original sample,

e) If all ten (10) facepiece assemblies inspected satisfy the original
requirements, then the suspect facerjece assemblies are acceptable,

d) If any of the ten (10} facepiece assemblies fail to satisfy the
original rcquirements, then all the remaining suspect facepiece
assemblies are rejected,

3.8 ¢Chin Strap Wield, :he welded lap of the chin strap shall show no signs
of separation when tested 3s specified in 4.6.3.6

3.9 bLeflector Tab welds. The deflector tabs shall show no signs of
separatio: frem the.fdceblank-at:the welded areas when tested as speeifi=d in
L.6.3.6.

3.10 Lens, Filter Unit, Faceblank weld. The faceblank assembly, consist-
ing of two (2) lenses and cne filter unit welded inle a faceblank shall have a
minimum of 1/16 of an inch weld remaining on a cross section of all weld areas
after being prepared and tested in accordance with the requirements of paragraph
L.6.2, If a weld less than 1/16 of an inch in width occurrs, all faceblank
assemblies produced since the prsceding sample was tested are suspact assemblies
until the following requiremen*s have been met:

a) Select a ten (10) piece sample at random from the suspected
faceblank assemblies,

b) Test the ten (10) piece sample using the same procedures as
used on the original sample.

e) 1If all ten (10) faceblank assemblies inspected satisfy the
1/16" requirement, then the suspected faceblank assemblies
are acceptable,

d) If any of the ten (10) faceblank assemblies fail to satisfy
the 1/16" requirement, then all suspected faceblank assemblies
are rejected,

3.11 Package leakage, The sealed bag containing the mask shall not leak
when tasted as specified in 4.6.4.

3.12 Moisture Content. The average moisture content of the sample face-
pleces, after packaging, shall i:ot exceed 2.0 parcent and no individual facepiece
shall exgeed 2.5 percent moisture when tested as specified in paragraph 4.6.5.

3,13 Manufaeture and Assembly. The mask shall be manufactured and assembled
ae specified on Drewing (5-1-288, and subsidiary drawings listed thereon.

3.34 Werkmanship., The mask shall satisfy the requirements of paragraph
4.5 and all cther paragraphs pertaining to paragraph 4.5.

it
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3.15 Elimination of Govermiment Responsibility. Any refereance to the

sovernment!s resncnsibility shall be eliminated from all applicable spacifications
and requirements,

L. <UALITY ASSURANCE PROVI3IONS

4.1 Juppliers Responsibility. The supplier is responsible for the perform-
ance of all inspection requirements as specified herein., Except as otherwise
specified, the supplier may utilize his own or any other inspection facilities
and services acceptable to the Sovernment, Inspection records of the examination
and tests shall be kept complete and available to the Government. The Government
reserves the right to perform any of the inspections set forth in the spseification
where such inspections are deered necessary to insure that suppliers and services
conform to prescribed requirements,

Le2 Special Provisions

4e2,1 Alternate Inspection (Includinz Testing Srocedures), The supplier
may utilize any alternate inspection procedur~ which will insure equal or better
quality by submitting a written proposal with jwstification and cbtaining written
approval from the Government prior to instituting the procedure., In c¢ase of
dispute, the procedures of this speeification will govern.

4.2.2 Supplemsntal FEvidence, The supplier shall provide evidence accepi-
able to the Government that the reguirements of Section 3, and 5. have been sat-
isfied,

4e3 lotting. A lot shall consist of one size Protectivé, Civilian CD V-R0S
¥asks offered for acceptance at one time, which have beon procuced by one man-
ufacturer under essentially the same manufacturing conditions, However; not
more than one lot of faceblanks or filter units shall be presented in any one
lot of finished masks,

Lol Sampling.

Le4,1 For Non-destructive iIxamination and Tests, Sampling shall be
conducted in accordance with MIL-3TD~105, A single sample, normzl level II
shall be used.

4elyoe2.2 Destructive Tests: Groups A, B, C, & D. Samples shall be
seiacted at random from sach lot in accordance with Standard MIL-3TD-105, using
Level 7. while using Standard MIL-3TD-i05, the sample size shall be as stipu-
lated in the column titled "Ssmpls Size®, and shall be the number of samples
selected for each of the following groups: Group A, Group B, Group C, and
Group D. The column titled "AJL" shall not apply. All samples shall satisfy
the requirements of 3Section 3 of this specification.

Sroup A Test Pars. Reg. Para.
a) Lens, Filter Unit, Facscblank Weld 4.6.2 3.10
b) Chin Seam Strength L.6.3.5 3.7

NOTE: The same sample snall be used for both tests in this group.
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Reg. Para.

e Test Para.
&) OQutlet Valve Leakage (Before 4.6,3.1
Rough Haundling Only)
b) DGP Fearnetrstion (Before 4.6,3.2

Rough Handling) & Inhalation
Resistance (Before & After
Rough Hendling)
¢} Gas Life after Rough Handling 4.6.3.4

MTE: Tha same sample shall be used for all three tests.

3.3

3.2 & 3.5

3.6

Reg. Para.

Group € Test Para.
8} Package Leakage 4.6.4
b} Faceplece Moisture Content 4.6.5

NOTE: The same sample shall be used for both tests.

3.11
3.12

Reqg. Para.

Group D Test Para.
a) Carrier Seam Strength 4.6.1.3

3.1.3.1

4.5 Examination. Sample Protective, Civilian, CD V-805 Facepieces and
Masks prepsred for delivery shall be examined in accordance with the classification

of defects, para. 4.5.1, and Standard MIL-STD-105.

4.5.1, Classgification of Defects:

4.5.1.1. PFacepiece: “rotective, Civilian, CD V-805

Categories Defects
* Critical:

1 DOP Tacepiece Lesksge & Inhalation Resistance

2 Qur.iet Valve Leskage

. Mafjor AQL 0.65 percent defective

101 Component missing incorrectly located or attached
102 Lens dasaged, scratched or distorted
103 Havrdware nonfuncticn
104 Separation of buckle and rivet to facepiece
105 Outlet Yalve loose in facepiece
106 Chin Seam incovrect
197 Damage (cracks, holes, tears, or abrasions)
108 Msrking incorrect
108 Contaminstion
110 Qutlet Velve resistance incorrect
Mince AQL 2.5 percent defective
301 Chin strap weld ipzorrect
302 Deflector tadb weld incorrect

*Zach ftem i{n the lot shall be inspected for these defects

-
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10050102 Lens, Cch V‘805

Categories

CD v-805

Defects

Critical None defined
Major AQL 1,0 percent defective
10 Bubbles, foreign material, or any defect
which impairs normal vision (Zone A)
*102 Bubbles, foreign material or any defect
which does not allow proper sealing
(Zone B)
103 Discoloration in Zone A or Zone B
104 Contamination (Grease or 0il)
Minor AQL 2,5 percent defective
201 Rough Surface
202 Contamination other than Major 104
#*203

x Profile incorrect

¥

BONE ;

———— e o——

#CD V=805 Lens - Zones A and B
##Tcol controlled

4e5¢1.3 Deflector Assembly

Categories Defeets
Critical None defined
Ma jor AQL 1.0 percent defective
101 Correct size
102 Damage
Categories Defects

Minor AQL 2,5 percent defective
201 Contamination




CD V-205

Le5d1lel Seat, OQutlet Valve

Catecories Lefects
Critical None defined
hajor AL 1.0 percent defective
101 Damase
102 Clameter (1.130-.010) incorrect
#3103 Diareter (1.406+.C15) incerrect
104 Diameter (,176+,005) incorrect
*105 Thickness (.lSQ:.OOS) incorrect
106 Dimension (.16Q1.00S) incorrect
107 Diameter (1,605+,005) incorrect
10¢ viameter Retainer Rine (1,000) incorrect
Minor A.L 2.5 percent defective
201 Contamination
kajor A AL 0,65 percent defective
301 Outlet valve leakare
%302 Yoldins imperfections on critical area

% Tool controlled
¥%Critical arez is any area that makes contact with the
outlet valve disc.
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4L.5.1.5 Retainer, Cutlet Valve

Categories
Critical
hajor

ic1
102

Minor

201

Defects
None defined
AJL 1.0 percent defective

Inside diameter (.928-,015) incorrect
Damage

AQL 2.5 percent defective

Incorrect finish

4.,5.1,6 Cover, Outlet Valve

Categories
Critical

Majur
11
102

*103

Linor

201
202

“Tool controlled

Defects
None defined
AJL 1.0 percent defective
Inside diameter (1,608+,005) incorrect
Damage
5lot size and lecation incorrect

AJL 2.5 percent defective

Contamination
¥olding imperfections

L.5.1.7 Head Harness Assembly

Categories
Critical

kajor
101

Minor

201
202
203
204

Defects
None defined
A:L 1.0 percent defective
Damage
AL 4 percent defective
Color
Stitching incorreet

Dimensions incorrect
Contamination

10
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30 May 156 CD V-805
4e5.1.9 Carrier Assemd
Categories Defects
Critical None defined
Ma jor AQL 1,0 percent defective
101 Length 13-3/4+ 1/16 incorrect
102 Width 8-3/8+1732 inccrrect
103 Damage
104 Incorrect Assembly
105 Fastsner separation
106 Marking missing, incorrect or illegible
107 Interior contamination
Minor AQL 2,5 percent defective
201 Contaminaticn
202 Fold Lines Missing

4.5.1.10 Preparation for Delivery {(Section 5)

Categories Defects
Critical None defined

[°) AQL 4 percent defectl.ive

Ma jor
101 Initial wrap missing or not secured in place
102 Incorrect assembly
103 Containers incorrect
104 Quantity per centainer incorrect
105 Partitions missing or incorrect
106 Incorrect sealing
107 Damaged containers
108 Marking incorrect, missing or illegible
109 Chin strap not tucked inside periphery of mask,
110 Mask size incorrect

4,6 Tests

4.6.1 Components

4L.6.1.1 Resistance (Qutlet Valve Seat and Valve Disc,)
Resistance through the cutlet valve seat or disc shall be tested on a Q-106

Resistance Indicator using a flow rate for 32 liter per minute,

4.6,1.2 Leakage (Cutlet Valve Ssat and Valve Disc,) Leskage through
the outlet valve seat or disc shall be tested on an Outlet Valvs Leakage

Indicator.
O




i.6.,1.3 Carrier 3eam Strength A dumbbell type test specimen cut from a
die conforming to Die I, Method 4111 of Federal Test Method 3td 601 (a 1/2" test
area) shall be tested on an X1 Scott Tensile Tester or equivalent., The test
specimen shall be cut so that the full width of the seam is within the restricted
portion of the specimen, with the long dimension of the spesimen approximately
perpendicular to the seam. The rate of travel shall be 20 + 0,1 inches per minute,
A type Z~1 clamp shall be used to clamp the test specimen in the tester.

4,6.2 Llens, Filter Unit,Faceblank #eld. The faceblank assembly, consist-
ing of two (2) lenses and one filter unit welded into the faceblank, shall be cut
in the area irdicated on the filter unit in Figure 1.

Cut 1 Cut 2

_"f////// Cuts are made after
Filter Unit is ass-

embled into faceblank.

Figure 1

The faceblank shall be flexed back on itself in all welded areas and visually
inspected for parting of the filter unit and lens weld to the faceblank. If a
suspicicus area is found, pressure shall be applied to th: suspected area with
a rolling motion of the thumb to the filter unit or lens in such a manner as
to try and roll the lens or filter unit away from the faceblank. The thumb
pressure shall be applied three times only. After the thumb pressure has

been applied, the suspicious area shall be measured to determine the width of
the weld still holding.

4,6.3 Facepiece Assembly

L.6.3.1 Leakage, Faceniece Qutlet Valve Leakage through the facepiece
outlet valve assembly shall be tested on M4 Outlet Valve Leakapge Indicator
adapted with a suitable fixture for seasting the valve seat from inside the
facepiece,

4.6.3.2 DOP Penetration & Inhalation Resistance, Befors and After Rough
Handling. The DOF facepiece leakage test 3hall be determined in accordance with
Chemical Corps Directive 136-300-13R with the exception that the flow rate of
the air through the Bell Chamber idapter shall bhue 32 liters per minute,

L.6.3.3 Rough Handling Test Facs leces shall be rouch handled four (4)
at a time without head harness ‘or a minisum of 15 minutes in an E-4 Roursh
Handling Machine., The baffles of the E4 Roush Handling shall be removed and the
complete interior of the machine shall be lined with fine mesh scrsenin-.

i2
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4.6.3.6 Cag Life After Rough Handling The outside periphery cf the sample
facepiece shall be dielectrically welded together to effect a leekproof geal. The
outlet valve cover and disc shall be removed and the outlet valve sgeat shall be
assembled to an adapter suitable for producing a flow through the facepiece filter,
into the facepiece and out the outlet valve when placed in the (mli{, (2, All-Purpose
Gas Life Apparatus. The test shall be chloropicrin (PS) at a concentration of
16 mg/l at a continuous flow rate of 12,5 1/m. The test gas concentration shall
be maintained within a tolérance of * 5%. Equilibrium and test air temperatures
will be recorded and maintained at 75° ¢ S°F. and at 50% relative humidity. The
corrected gas 1ife of each sample shall be recorded to the nearest 0.1 minute
for determining the mean (average) gas life and standard deviation (sigma) (See
paragraph 6.5).

4.6.3.5 Chin Seam Strength. A test specimen cut from the facepiece of
the same destructive sample used tu perform the Lens, Filter Unit, Faceblank
Weld Test shall be tested in accordance with ASTM Method D638, Tentative Method
of Test for Tensile Properties of Plastics. The specimen shall be cut in
accordance with the illustration presented in Attachment B. The speed of the
test shall be Speed D, 20 inches per minute, The test speciment shall be tested
for only the tear properties specified in this section. C(alculations shall be
the following:

a) Record the thickness of the test area before testing

b) Record the maximum load in pounds carried by the specimen
during the test

¢) (alculate the results by using the following equation:

Tear Strength = Load Carried (lbs)
Thickness of Area (inches)

4.6.5.6 Chin Strap and Deflector Weld The chin strap and the deflector
weld areas shall be thoroughly flexed and stretched by the fingers. Excessive force
should not be used. The welds shall be inspected for adequacy, separaticn of the welds,
and other defects that are indicative of poor welding procedures,

4.6.4 Package Leakage. Leakage of the sealed bag containing the mask
shall be determined by subjecting the bag to the quick-leak test in Specification
MIL-P-116.

4.6.5 Moisture Content. Moisture content of the sample masks shall be
deternined by weighing the masks tc the nearest 0.1 gram {(wect wt.) immediately
after unpackaging. Place the masks in a forced-air drying over at 160°+ 5°
and a wmaximum of 5 percent relative humidity until constant dry weight, within
0.1 gram, is reached. Record the final weighing {dry wi.) to the nearest 0.1l
gram and determine the percentage moisture content by the following formula:

Percent Moisture tontents 100 (wet wt. - drv wt.)
wet wt.

13
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5., PREFARATICON FOR DELIV-RY

5.1 Tackaging. The facapiece shall be wrapped in tissue paper approximate
ely 5" wide x 17" leng andi conforming to Speecification UU~-P-553, The tissue paper
shz1l be positionad on the outside of the facepieee and over the lemses. The ends
of the tissue paper shall oe folded over the sutside edge of the facepiece and
down toward the defleeror wald area, Two pieces of pressure-sensitive tape,
approxiritely 1" wide x 2" long, conforming to Speeification PPP-T-76, shall be
ajrlied to each end of the tissue paper and the deflector assembly securing the
tissue paper to the deflector. The chin sirar shall be positioned inside the
facepi:ce. A third piece of pressure sensitive tape, PPP-T=76, and approximately
1" ~ide x 2" long, shall be applied to the tissue paper in such a way as to
clamp the cutside periphery of the faceniece in a closed position. Cauvtion:

Do not apply any of the tape directly to any of the vinyl areas of the facepiecs,
fach wrapped facepieca sha’l then be plavad in 3 plastic carrier as shown on
.rawinc $5-1-298 making sure that the head harness remains outside the faceplece
and positioned inside the ca: rier in such a way as to make as .ittle contaet
vith the facepiece as possible, The carrier containing the facepiece shall be
individually packaged in ascordance with Metnod IA=-8 of Specification MIL-P-116,

5.2. Packing Thirty (30) masks of one size, packaged as specified in
5.1 shall be packed in a W5c¢c, Style RSC, fiber board box conforming to
opecification PPP-B-636, having approximate inside dimensions of 30-3/8 inches
in length by 16-1/8 inches in width by 11-1/2 inches in depth. The box shall
te divided into six equal compartments by interlocking riberboard partitions
fahricated from the same material as the Lox with each compartment containing
five (5) masks, The masks shall be positioned in an upright position with the
wei :ht of the mask resting on the end containing the valve covers. The masks
shall also be positioned at 180° angles in relation to each other so that the
valve covers will be in opposite locations, The interlocking partitions shall
be of the same dimensions as the incide height of the box. The box shall be
closed + taping all seams with minimum 2 ii ch wide pressure-sensitive tape
conforming to Specification PPP-T-76, extending the tape over all corners and
sages at lezat three inches, The packing method presented in this paragraph
is illustrated and detailed on drawing D35-20~-306.

5.3 Marking. In additi - ‘o any special marking rcquired, unit packages
and shipping containers shall be marked in accordance with Standard MIL-STD-129,

b, MOTZS
6.1 In‘ended Use This specificatior. covers a proteetive mask intended

for use by civiiians, except children below the age of fcur (4}, to pretect
them against chemical, bactericlogical, and radielosical warfare agents.

6.2 (rdering Data The Government agency designated with the responsibility
of directing future production of the Protective Civilisn CI V-805 Mssk shall
Jdesignate all data necessary for orcering this mask,

6.3 9Dbiective Cvider~s., Provisions for objective evidence, inspeetion
records, and maintenance »f inspection records shall be designated by the
Government agsncy respousible for production,
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6.4 Pilot Lot # pilot lot may be reguired to svaluats the suprliers
production and quality control systems, The Jovernment agency desicnate
with the respensibility of production of this mask shall specify whether a
pilot lot is rejquired and all applicable pilot let criteria.

6.5 Standard Jeviation (o). The following formulas should be used to
determine ¢

- . .. . 2
a, 3quare the sum of the individual otservations ( €X)°,

b, Multiply the sum of the squares of the individual observations by
the number cof obssrvations. K (£X°).

¢, J3ubtract {(a, from (&) and divide by t-e number of observatione
multiplied b tre number of observations minus one

B (EX%) - (£x)°

No(N-L,

d, .xtract the square root of (¢). Standard deviation may be
indicated thus:

Notice: When Sovernment drawinzs, specifications, or othrr data are used for
any purpose other than in connection with a definitely related Sovernment
procurement operation, the United Statss Government thereby ineurrs no
responsibility nor any oblization whatever; and the fact that th2 Goverrm.eni
may have formulated, furnished, or in any way supplied the said drawings,
specifications, or other data is not to be regarded by complication or other-
wise as in any manner licensing the hwolder or any cther _erson or corroratior,
or conveying any rights or nermission tec marufacture, use or sell any patented
invention that may in any way be related hereto,
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DRAFT

OUEPARTMENT CF DEFELGE
OFFICE CF CIVIL DEFEWSE
Standard Jtem Specification

30 May 1963 Item: No. CD V=805
NOMENCLATURE: FACEBLANK

(Component of the CD V-80S Mask)
1. SCOPE

1,1 This specification covers one type and six sizes of Protective,
Civilian, CD V-805 Faceblanks,

1.2 (Classification. Faceblanks shall be of the following sizes
(sse paragraph 3.2 and 6,2);

Size 1 Size 4

Size 2 3ize 5

Size 3 Size 6
2, APPLICABLE DCCUMENTS

2.1 Govermment Documenis. The following documents of the issue in
effect on date of authorizaticr by the Government to produce faceblanks
form a part of this specification.

SPECIFICATIORS
MILITARY

MI1~STD-105 Sampling Prccedures and Tables for Inspection by
Attributes,
MI1-STD-12G Marking for Shipment and Storage.

STANDARDS

Federal Std., Ne. 601 - Rubber; Sampling and Testing
Federal Std, No. 595 - Colorse, (For) Ready-Mixed Paints

DRAWINGS
CHEMIGAL COKFS

E5-2-908 Faceblank, Size 6
E5-2-909 Faceblank, Size 5
E5-2-91C Faceblank, Size 4
E5-2-911 Faceblank, Size 3
£E5~2-~912 Faceblank, Size 2
E5-2-Q17 Fscablank, Size 1
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(Copies of military specifica.icns, standgpds, and drawings
required by contractors in connection with specific procurement
functions should be obtained from the procuring activity or as
directed by the contracting officer.)

2,2 Qther Publications, The tollowing documents form & part
of this specification to the extent hzrein. Unless otherwise indiceated,
the issue in effect on date of receiving authorization by the Government
to produce Protective, Civilian, CD V-805 Faceblanks shall apply.

ASTM STANDARDS

D568 - Test For Flammability of Plastics

D746 -~ Test For Brittleness Temperature of Plastics and
Elastomers by Impact

D625 - Descriptive Terms Fertaining to Plastics

D925 « Contact and Migration Stain of Vulcanized Rubber
in Contact with Organic Finishes

(Applications for copies of the above publications should be
addressed to the American Society for Testing Materials, 1916 Race
Street, Philadelphia 3, Pa.)

CODE OF FEDERAL REGULATIONS

49 DFR 71-90 Interstate Commerce Commission
Rules and Regulations for the
Transportation of Explosives and
other Dangerous Articles,

(The Interstate Commerce Commission regulations are a part of the
Code of Federal Regulations (Revised 1956) available from the Superin~
tendent of Documents, Government Printing Office, Washington 25, D.T.
Grders for the above publications should cite "49 CFR 71-90 (Rev. 1956).")

UNIFORM CLASIIFICATION CCMMITTEE

Uniform Freigh? Classificetion Rules

(Applicaticn for copies of these freight classification rules
should be addressed to the Uniform Classification Committee, 202
Union Station, Chicago 6, Illinois.)
3. REQUIRENMENTS

3.1 Materials

3.1,1 Polyvinyl Chlorice Compc.nds, The materisl furnished under this
specification ahall consist of polyvinyl chloride compounded with suit-

able plasticizers, stsbilizers, pigments, fillers, and sun checking retardants,
The material shall not be hazardous or detrimental tc molding equirment and shall

be capable of being injection molded.
(2)5
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3.1.1.1 Reclaimed material from faceblanks, sprues, and runners
produced from new material of an approved composition may be re-worked
and used again for production of faceblanks, The re-worked material may
be used separately or in a mixture with new materials of the same compo-
sition in percentages from one (1) to ninety-nine (99) percent. HNo
additives of any type may be applied to the reclaimed material, All
faceblanks produced from reclaimed material shall meet the requirements
of this specification,

3.1.1.2 Color, The color of the compound shall be within or equal
to color standards 37231 and 36280 of Federal Specification 595 unless
otherwise specified by the contract or order. (See 6,2)

3.1.2 Molding Compound, 3ixty {60) faceblanks shall be injection
molded in accordance with the proposed manufacturing conditions of
time; temperature, and pressure for compound evaluation. Thirty (30)
of the faceblanks shall be used for conducting physical property
tests in accordance with paragraph 3.4.1. The remaining thirty (30)
faceblanks shall be for the purpose of performing toxicity test in
accordance with paragraph 3.5.

3.2 Manufacturing, The faceblanks shall be manufactured in molds
approved by the Government in accordance with the following drawings:

Size 1 - E5-2-913 Size iy = E5-2-910
Size 2 - £5-2-912 Size 5 - E5-2-909
Size 3 ~ E5-2-911 Size 6 - 55-2-908

3.3 Preproduction Sample,

3.3.1 Prior to the start of regular production, a preproduction
sample of 200 faceblanks of each size shall be produced using the same
methods, materials, and type of equipment as will be used during regular
production.

3.3.2 The molding conditions submitted with the preproduction
sample of sach size faceblank shall include all information necessary
for control of the molding process, The following information shall be
included as a minimum:

A. Specification for molding compound (powder, pellets, etc.)

B, Method of feeding

C. 3pecification of molding equipment

D. Molding conditions (Molding temperature, molding times,
Molding pressures,)

3.3.3 Any change in formulation, operating conditions, or molds
may be justification for requiring a new preproductiocn sample,
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3.4 Physical Propertiass
3.4.1 Faeeblanks,

¢n V-£05

Specimens cut from the faceblanks shall be

~ested for the physical properties, vefore and after aging, as specified

in Tahle I,

TABLE I, PH{GITAL RESUTHCMENTS

IEQUIHEMENTS
PRCPERTY Bafore #if%er TEST KETHOD
Aging Aging
Tensile strength, p.s.i} 1275 1275 411 Fed, Test
minimum (min.) Method 3td. 601
Elongation, percent at 425 425 4121 Fed, Test
breaking, sin, Fethod 3td. 601
Modulous at 130 percent| 350 to 550 B75 to 525 L4131 Fed, Test
elongation Mebhod Std., 601
Hardness, Duro A 50 to 60 50 to &0 3021 Fed, Test
Method 3td., 601
Tear Hesistance, ics, 130 —— 4211 Fed. Test
inch, min, Method Std. 601
Crescent Tear
#Flazmability self — Paragraph 4,6.1.1
extinguisting
*Low Temperature Fass at — ASTM. D746
~L0° F

#Staining

Specific Jravity

#otet These tests are
sample and a minimum of

Equivalert to Approved
Sample Preproduetion
only

Compound approval - No res+
trictions - Production Lot
+ ,02 of v. ue determined
for compound appreval

Paragraph 4.6.1.2

14011 Fed, Test
Method 3td., 601

to be run on compound approval, prepreduction

once 3

month during regular produetion.

Z
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3.5 Toxicity, The faceblank material shall be non-toxic to the
skin when applied Eocally and tested as specified in paragraph L4.6.4. Thirty
(30) faceblanks shall be submitted Zor toxicity tests, The samples shall
be forwarded to the agency designated by the Government. The samples
shall be marked with the following information:

Sample for toxicity tests

Name of material

Manufactureris designation

Manufacturer's name

Range of conditions
Molding temperatures
Molding pressures
Molding times

The supplier shall make no change in plastic formulation or in the mold-
ing conditions submitted after receiving approval of the formulation and
molding conditions from the Government.

3.6 Workmanship, The faceblank shall be free of all imperfections and
damage with the exception of the allowable defects and their limits as defined
by this specification.

be QUALITY ASSURANCE PRCVISIONS

Lol Unless otherwise specified herein, the supplier is responsible
for the perform2nce of all inspection requirements, Except as otherwise
specified, the supplier may utilize his own facilities or any commercial
laboratory acceptable to the Government. Inspection records of the
axaminations and testx shall be kept complete and available toc the
Goverrment,

4.1,1 Supplier's Responsibility, The supplier is responsible for
the examination and testing as preseribed hecein except for those examin-
ations and %ests reserved for performance by the Government,

4.2 Objectiive Evidencs. The supplisr shall present objectivs
evidence as required Dy the Government repressntative that all material
and cotponents are in accordance with the requirement - of this specifi-
cation., (Scs para, 6.3)

4,3 Alternate Inspectior (Including Testing) Procsdures, The
suppijer may utilize any alternate inspection procedure which will assure
squal or bstiter quality by submitting a written proposal with justifi-
cation and obtaining written approval from the Government prior to its
institution., In case of dispute, the procedures of this specification
will govern,

4.4 Preproduction Sample Inspection,

4o4,1 Examination. Samples shall be inspected for all requirements
of the drawings and specificaticns,

)
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Li.4e2 Tests, Thirty (30) faceblanks selected at random from each
size faceblank shall be tested in accordance with paragraph 4.6.1 and
4L.6.2, Thirty (30) additional faceblanks selected at random shall be
tested in aecordance with 4,6,3. If the manufacturer is using the
same compound, operating conditions, temperature ranges, and tools used
during the qualification of the molding compound; the thirty (30)
faceblanks for toxicity are not reguired.

L4e4.3 Aeeeptance Rejection Criteria. The samples shall meet the
examinations and tests specified b, paragraphs 4.4.1 and 4.4.2 to be
acceptable., The supplier shall obtain written approval from the Govern-
ment before proceeding with regular production.

L.5 Inspection Provisions,

4e5.1 Lotting, A lot shail consist of those faceblanks of one
size »roduced from one lot of molding compound or a maximum of one
weeks production,

L.5.1,1 Lot of Molding Compound, A lot is defined as that quantity
of material that has been manufactured at one plant by one manufacturer
in one week under essentially the same manufacturing conditions,

Le5.2 Sampling.

L.5.2.1 HNondestructive Examination and Tests., Sampling shall be
conducted in accoriance with Standard MIL-STD-105, The level and degree
of inspection will be as specified by the Government,

L.5.,2.,2 Destructive Tests,

4.5.2,2,1 Faceblanks, From each lot, twenty (20) faceblanks
selected at random shall be removed for test in accordance with 4.6.1
and l&o 6. 20

4.5.3 Examination. Sample faceblanks from the regular production
lots shall be examined in accordance with the classification of defects
and the AQL's as designated by this speecification and with Standard
MIL-STD-105. A definiticr of terminology is presented in ASTM D425,

L.5.4 Classification of Defects

L.5.4.1 Facsblanks

Categories Defeats
Critieal None Defined

30
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Major:

161,
102.
103,
104.
105.
106.
107.
108

109.
110.
111,
112,

Minorx
201.

202,
203.

D v-805
ALL 1.0 percent defective

Incomplete or short shot
Sink or shrinkage marks
Orange Peels

Flow cracks

Blisters or bubbles

Burned spots

Excessive chrinkage around sprues
Stock Jreakdown

Excessive flash
(ontaminacion (grease or cilj
Damage {See para. 3.6)
Foreign material

AQL 4.0 percent defective
Molding imperfection (other tlan Major)

Contamination
Color incorrect

4,5.4.2 Preparation For Deiivery (refer t. section 5).

Categories
Critical:
Ma jor:

101.
102.
103.
104,
105,
1G6.
107.
108.
109.
il0.

Minor:

Defects
None Defined
AGL 4.0 percent defective

Initial wrap missing or nci secured in place
Packaging method incorrect

{vantainers incorrect

(tuantity per container incorrect
Interlocking partitions missing

Closure of container incorrect

Damaged containers

Marking incorrect, missing, or illegible
Nonuniform quantitizs per pack

Mixed sizes of mask per pack

None Defined

4,6 Tests. Tests shall be conducted as follows:

4.6.1 Faceblanke:

Faceblanks selected in paragrapnh 4.5.2.zZ.1

shall be tested as specified in Table I1. The averaje of 5 results shall

be reported.

~J
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mavar T ww IRINAM L STER Y

TADLL 11ie 1501 NMBINUVLO

Property Methods
Tensile strength 4111 Fed. Test Method Std. 601
Elongation 4121 Fed. Test Method Std., 601
Modulous 413) Fed. Test Method Std. 601
Hardness, Luro A 3021 Fed. Test Method Std. 601
Tear Resistance 4211 Fed, Test Method Std. 601 Cres. Tear
Flammsbility Paragraph 4.6.1.].
low Terzerature Flexibility ASTM D746
St&ininé Pe.r&graph 4eb.1.2
Specific Gravity 14011 Fed, Test Method Std. 601

Le6.1.1 Flammability., The flammability test required in 3.4.1
shall be run in accordance with ASTM Method D568-56T except that a six
inch by one inch sample cut from a faceblank shall be used. Marking
requirements are not applicable. The material must be self extinguish-
ing.

4.6.1,2 Staining., The staining of the facsblank material shall
be determined by use of the suniamp described in ASTM Methed D-925,
Method B. The sample shall consist of a section of a faceblank in
which the lens has been bonded by the proposed production procedurea,
The assembly shall be placed under the suniamp and a one inch square
section cut from the same faceblank shall be laid on top of the lens,
This sample shall be exposed under the sunlamp for 48 hours at 140 °r.
A section of lens material with 2 one inch square piece of aluminum
laid on top shall be placed alongside the bonded sample, but not in
contact with any faceblank material, and exposed under the same condi-
tions at the same time. When the sarple is removed, there shall be
no contact or migratory stain on the lens as compared to the control
sample. A colorless mark or a distortion of the lens caused by contact
with the inch square of plastic shall be acceptable., The lens material
used for this test shall be a2 quality proven compatible with the type
of material from which the faceblank is made,

L,6.2, Aging. Specigens for aging shall be placed into an oven
for 168 hours at 158 ° + 2 F. They shall be tested for the aged require-
ments of 3.4.1 with the applicable method reguired in paragraph 4.6.1.

4.6.3 Toxieity. All samples submitted to the agency designated
by the Government for test will be evaluated frow the toxicity stand-
point by the Office of the Surgeon Gsneral, Dspariment of the Army,
Such tests, including human skin tests, as are deemed nocessary by
the Cffice of the Surgeon General for properly evaluating the toxicity
of any test faceblank will be carried out in accordance with the
dirsctions of the Surgeon Generai. (See 6.4)

4.6.4 Acceptance Rejection Criteria, If the sample faceblanks

fail to mest the requiraments of this specification, the loi of face-
blanks representa3d shall be rejected.

5.  PREPARATION FOR DELIVERY @
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5.1 Packaging. A uniform quantity of facablanks of cne sizs

snall be packaged in accordance with manufacturer's commercial praciics,
and in such a manner as to prevent deformation or damage to ths faceblank,

5.2 Packing. A uniform quantity of facebianks of one size packaged
as specified in 5.1 shall be packed in such a manner as to afferd
protection against deformation or damags to the faceblanks during direct
shipment from the supply source to the first receiving activity for
imediate use, Containers used shalli comply with lipdform Freight Class-
ification Rules or ~ther common carrier regulations applicable to the
mode of transportation,

5.3 Marking., Unless otherwise specified by tha Govsrrment, all

packages and shipping containers shall be marked in accordance with
Standard MIL-STD-129,

6 NITES

6.1 Intended Use, This faceblank is intended for use in the
CD V-805 Mask; Protective, Civilian,

6.2 Ordering Data, Procurement documents should specify the
following:

(a) Titls, aumber, and date of this specification,
(b) Size of faceblank required,
(¢) Color of faceblank,

6.3 Objective Evidence, Provisions for objective evidence &nd
inspection reccrds, and maintenance of inspection records will be
specified by the Government,

6.4 Toxicity, The technigus of determining toxicity by meana of
patsh tests is given in Schwartez, Tulipaw, and Pack: "Qceupational
Diseases of ths Skin®, 2d, Ed,, pages S4 to 64 and 302 to 308, (1947)
This test takes from 3 to & menths,

Notice, Wher Covernmant drawings, apecifications, or other data are
used for sny purpose opther than in connection with & definitsly ralated
Governx=ani procursament cperstion, the United Staies Government there-~
by incurs no responsibility nor any obligation whatsgever; and the fact
that theo Governm#nt may have foramlsted, furnished, or in any way
suppiied the sadd drawings, specifications, or other data is mwt te

be regarded by implication cor otherwiss a3 in any manner licensing the
holdaer or any other parson or corporation, or conveying sny rights or
perzission to manufacture, uss, or 3sll any patented imvention that
may in any way ue related thereto.
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DEPARTMENT OF DEFENSE
OFFICE OF CYVIL DEFPENSE
Standard Item Speeificetion

May 30, 1963

-

NOMENCLATURE: FILTER UNIT
(Compenent of the CD ¥-305 Mask)

1. SCOPE

1.1 This specification covers Filter Uniis, Size 1 through 6 for the
Protective, {iviiian, CD V-805 Mask,

”

Lo APFLICABLE DOCUMENTS

2,1 Government ocuxents, The following desuments, of the issue in

wf{ect on date of sulhorization by the Government to prnduce faceblanks foem
a part of ‘hia spesifization,

SPECIFICATIONS
FEDERAL
PFP-B~§36 - « -  Boxes, Fiber
L=3~137 == - Screening, Plastic Coated Fibrous Glass, Insert
MILITARY

MIL~-P=1ib - -

Preservation, Metheds of
MII-B=117 ~ ~

Eags, Interior Packaging

{
L I I |

MIL-E~51063 Edgeseal Material

MIl~F-51095 - Filter Haterial, Gas-Aerosol, El8
STANDARDS

HIZ~5TD-105 ~ « Sampling Procedures &nd Tables for

Inspection by Attribvutes
MIL-STD-12% ~ = Marking for Shipment and Storage

DRAWINGS

CHEMICAL CURP3

C5-3-893 « - ~ Filter Unit, Size 6
C5<3-896 <~ ~ ~ Filter Unit, Size 5
C5~3-899 =~ ~ = Fllter Uniyt, Size 4
C5«3-9C7 = - ~ Filter Unit, Size 3
C5~3-906 = ~ ~ Filter Unit, Size 2

)
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(53609 « « = Filter Unit, Size 1
(523936 ~ = « Filter Alanks Sizs §
$5+3-935 = « ~ Filter Blank, Size §
C5-3=934 = - = Filter Blank, Size 4
C5-3-933 « =« = Filter Blank, Size 3
C5=3-932 « - = Filter Blank, 3ize 2
C5<3=931 - ~ = Filte= Blank, Size 1
C5«3~942 « = « Filter Scresn, Size 6
C5=3<841 ~ « = Filter Scraan, Site 5
C5=3=540 ~ = ~ Filter Scraen, Size 4

C5«3-93% =~ ~ = Filter Scrasn, Size 3
C5=3=938 ~ ~ « Filter Screen, Size 2
C5~3= 37 = -~ = Filter Screen, 3ize 1

PUBLICATIONS CHEMICAL COR®S
Directive 136-300-138--0Operation of Penastroceter

{Copies of miiit.-y specificatiors, ctandaras, and drawings required
by contractors in ccnnection with specific procurement funstions should bz
obtained from the Govermment agency designated with the responsibility -f
production of the item in guystion.)

2,2 Publicaii-ns. The following documents form a part of this
specification to the extent herein. Unless otherwise indicated, thw issue
in effect on date of r~eceiving authcrization by the Government Lo produce
Protecstive, Civilian; .. V-805 Pilter Units shall apply.

CODE OF FEDERAL REGULATIONS

49 CFR 71-90C Interstate Cormerce Commissior Rules and
Regulstions for the Transportation of
Explosives and Other Dangsrous Articles,

(The Interatate Commerce Commission regulations are a part of the
Code of Federal Regulations (Revised 1956) availabis from the Superintendent
¢f Documents, Government Printing Office, Washiamgton 25, D,C. Crders for
the above publications should cite "49 CFR 71-90 {Rev, 1956}.")

UNIFCRY CLASSIFXCATICN COMMITTEE
Uniform Freight Cisssification Rules
{Appiication for copies of ithese freight ciassification iules
shovid be addressed to the Uniform Ciassificarion Committea, 202 Union Jlation,
Chicsazo 6, Illinois.)
3. REQUIREMENTS
3,1 Materiais and Components: All materials and camponents shall

conforr t0 the specifications and drawings forming a part of this
specification,

3.1e) Plastisol, The plastiscl shall meet all of ths regquirements of
MIL-B-51065,

2 ‘1;(;
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b} _—t N

~ *hall provide a sirong

3.1.2 Plastiscl Fdgessal, Ths plastis: a
and the scresns. Tho scrsens shall bde

vniform bond to the filter maters
imbedded into the plastisci,

-
a

3.2 Manufacture, The filter units shall be manufactured in icccrdance
with the drawings iisted as part of this specification,

3.3 DOP Smoke Penetration. DOP Smoke Penetraticn of each size filter
unit shall not sxceed O.1J0 when tested as specified in paragraph 4.7.1 at a
flow rate of 32 jitsrs 3 minute,

3.4 Airflow Resjistance, The resistance of sach size filter unit shall
not exesed the foliowing requirements when tested as spesified in paragreph
Lo7.%:

Size 2 ., . . . . 25 MM of Water
Size 2. ., . . « 25 MM of Water
Size 3, . . . . 20 MM of Water
Size L . . . . . 20 MM of Vatexr
Sit@so e » ¢ @ ZOWO!WM‘.O:‘
Si28 6 . 4 o o o 20 MM of Weier

3.5 Moistw's Jontent, Tne aversage moisture content of the filter
unit shall not excesd 2,0 percent after psckaging and no individual filter
unit shall excesd 2.5 percent moisbure when tested as specified in paragraph
bheT7.36

3.6 Gas Life After Rough Handling (Preproducticn le), When
tssted as specified in paragraph 4.7.4, the gas l1ife of the filter units
before and after rough handling shall satisfy the following requirements:

Size l ¢ * 3 & @ g - 1.6d g 7’5 mtea
3ize 2 4 4 « .+ o X = 1.60 = 7.5 minutes
Size 3 e e o o @ i - 1066 s 9 mtes
Size b o « o » » X = 1,60 = 10 minutes
Size 5 ¢« o o o o i - loéd s 9 minutes
Size 6 e & o o @ i had 1.“ : 10 ni.mites

3.7 Preproduction Sample, Prior to the start of regular production
and following any major change in regular production methods, materisls, or
equipment; & prepriduction sample of 50 filter unite or 5 uniis from each
cavity, whichever is greater, shall be produced using the same methods,
materials, and equipment plannad on being uscd for regular production.

3.8 Dackapme Leakage. The sealed vagy containing che packaged filter
units shall not lesk whenr tested as specified in 4.7.2. A vacuum shall not
be applied to the inside of the bags during the bag sealing operation.

3,9 Workmanship. The filter units shall satiafy the requirements of
L6 and all paragraphs pertaining to paragraph 4.5,

3.10 Elimination of Government Respoisibility. Any rsference to the
Government's resporsibility shall te oi§§§na:e3 from all appiicable specifi-

caticons and requirements,
' ®
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L, QUALITY ASSURLNCE PROVISIONS

i
- -t

Ll Suppliers Rosponsibility. The supplier is rasponsible fuv the
performance of all inspeciion requirements as specifiad herein. FExecent as
otherwise spesified, the supplier may utilize his own or any other inspection
facillities and services acceptable to the Governmsnt, Inspeetion rescrds
of the examination and tests shall be kept complete and available to the
Government. The Government reserves the right to perform any of the inspec-
tiommset forth in the specifications where such inspsctions are deemed
necsssary to insurec that suppliers and =ervicee conform to prascribed re-
quirements,

l,,2 Special Provisions

L.2,1 Alternats Inspection (Including Testing Procedures), The
supplier may utiiize any alternate inspection procedure which will insure
equal or better quality by submitting a written proposal with ‘fustificstion
and obtaining written approval from ¢he Government prior to instituting the
procedure. In case of dispute., ““e procedures of this specification will
80vern,

4.2.2 3Supplemental Svidence. The supplier shall provide svidence
accsptabie to the Government that the requiraments of Section 3 and 5 have
been satisfied.

L.,3 Preproduction Sample Inapastion

L.3.3 Non-destrustive nAxamination snd Tests, Each filter unit cf the
preproduction sample shall be inspested and tested for all of the character-
istics included in the clasailication of defects,

4.3.2 Dastructive Teats, T :anty (20) filter uniis shall be taken at
random from the preproduction samri-, rough handled in accordance with para-
graph 4.7.4.1, 3nd tested for z.s life in ascordance with paragraph 4.7.4.
Ths rough handled “liter unuts shall meet ihe gas life requirsments of para-
graph 3,6, The filter units deaignatad for rough hsndling shall be tested
for DOP Smoke Psrstration as specified in paragraph 4.7.1 both before and
after rough hancling and shail meet the rsquiremants of paragraph 3.3.

1e3.3 Preprocduction Acceptance Criteria, The preproduction sample
ilter r)its shall meet tne raguirements of examinations and tests speei-
f.c2 in paragraphs 4.3.1 and 4.3.2 to be accepteble. Ths suppiier ahall
stia » anproval from the Governmant befors proceeding with regular producticn,

e lerting

4edol Yot Definition., A lot shall consist of filier units of one
size .“cduced by one mépulasiursr from the same msterisls, ard under the
sans monufacturing 2onditions ussd during the preproduction semplis, How-
wver, nix more Yhan one loi of filter maisrial shali be presented in any

one lot of Tinishet! filter units,

&~
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. 5 S aI!lE ling »

4s5.1 For Non-Destructive Exarination., 3amnling shail bs zerdust

Aae enEmE——can, dsee a8

in accordance witn Standard MIL -5TD=105, A single sample; normal level II
shall be used, :

L.5.,2 For Tests, Samples for tests shall be zulected 2% random
from each lot in accordance with Standard MIL-STD-1C5. The lev:} aad
degree of inspection is specified in Table I.

TABLY 1,
TESTS TS5T PAR, REQ, F4R, INSP=CT LZVEL
A, DOP Penetration & Resistance 4.7.1 3.3 1-7
B. Gas Life (Rough Handled) Le7.4 3.6 Freproduction Sample
C. Package Leakage 4.7.2 3.8 L~5
D. Mecisture Content L.7.3 3.5 1-5

NOTE: Ths same samples used for the "Rough Handled" Gas Life
shall be used for the DOP Penetration and Resistance
Test, Also the same sample used for the Package Leak-
age Test shall be used for the lloisture Taui,

4.6 =xamination

4.6.1 3ample CD V-{05 Filter Units shall be examined in accordance
with the classification of defe=ects and 5Standard MIL-STD-105,

Let.1,1 Classification of Defects:

4e6.1.2 Filier Units, CD V-805; 3izes 1-6

Catagoeries Defects
gritical: None Defined
Hajors AQL 1.0 percent defective
101 Component missing, incorreci, or
ircorrectly assembled
102 Improper edgsseal

Filter paper or screen not sealed,
exposed charcoal in edgeseal area

103 Imperregtions

Non~fills, porosity. blisters, thin spots
104 Daxage

Punctures, tears, holes
105 Contamination

Grease, cil, or foreign material

g

/,




May 30, 19¢3 CD v--805

Minar: AQL 2,5 peresat dafsctivs
# 201 Profile Incorreet

#Tool controlled

4e6,1.3 Preparstion for delivery (3ection 5)

Catagories Dafects
Critical: None defined
Major: AJL 2.5 percent defactive
101 Bags incorrectly manufactured
102 Closure of bags incorreet
103 Damaged bags
104 Marking incorrect, missing, or illegibls
105 Shipping centainérs incorrectly assembled or damaged
106 Quantity per container incorrest

4,7 Tests,

4.7.1 DOP Smoke Ferietration & Resistance, “~ne DOP Smoke Penetiration
shall be determined in accordance with Chemical Corps Directive 136-300-138
with the following exceptions:

a. The flow rate of the DOP through the test fixture shall be 32
liters a minute instead of 16 liters a minute,

e The teat fixture shall be the test fixture designed to fit the
proper size Filter Unit being tested,

c. A magnehelic gage shall be attached to the test fixture in order
to indicate the resistance at the same time the DOP {est is be~
ing performed,

4.7.2 Package leakage., Leakage of the sealed bag containing the
filter units shall be determined by subjecting the sample to the quick-leak
test spacified in Sperification MIL-P-116,

L.7.3 Moisture Zontent, The moisture content of the filter elements
shall be determinad as follows:

Weigh each element to the nearsskiQ.l gram (wet weight) immediately
after unpackaging. Placs the elements in a forced air drying oven
at 160° + 5°F, and a maximum of 5 percent relative humidity until
constant dry weight, within 0.1 gram is rsached, Reoord the final
weighing (dry weight) to the nearest Q0,1 gram, Calculate the
percantage moisture as follows.

Percent Moisture Content = 100 gust w.%‘htigii wbgghtz
wet welz
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PHASE [
e

PHASE 11
Test Requirements ~ -~ Concentration 16 mg/liter; 50% R.H.; Fiow 124 1/mi
For Gas life
H GAS LIFE
Size|Percent | Chin Seam As Recelved, I Rough Handled
Moisture| Strength (psi) X d -1 7AX Jo 2-1.5
i e32 289.4 W3 | 7 13.2 14.211.2 | 12,3
2 32 289,7 19.5 1 .9 }1i8,1 19,51 .8 | 18,2
2 o3 28L.5 15,3 1 .5 14.3 15,51 .82 1 13,2
3 .39 262,9 16,6 12,4 112,8 17.541 2,1 1 14,0
3 «26 286,1 17,1 ] .3 116,0 17.51 .k ] 16.9
3 228 256.4 21.2 | .8 19.9 22,87 2.4 1 19,0
[Q 01}0 26800 23c"¢ :,.7 2203 22&7 08 210‘6
b 45 278 23,2 11,1 21,4 22,81 .9 1 21.4
L +33 232.1 23.6 11,0 22,0 2L.51 1.0 { 22,9
5 .31 256.6 21.9 1 .9 20,5 21.3¢ .2 ] 20,0
5 .37 322.6 2.9 | .6 20,9 21,0] 1.4 1 18,8
5 .39 206, 20,6 { .7 13,3 21.11 1.2 | 169.2
5 «3i * 16.1 1.4 13.9 4.5 .21 15.1
5 L8 bl 16,6 1 .8 15,6 16,2] & 1 15,6
b ols2 230, ¢ o3 11,2 2.4 21,8] 1.9 1 ir,9
[4 L35 275, 4 22.2 11,2 | 19.3 2C,2] 1.2 [ 18,3
#* Reported in Phase 1
GA3 LISZ TEST R3Q3. - - ~ Concantration 16 mg /13 507 Z,H.; Flow 12.5 1/m

gho LiFE
SizeiPercent | Chin 3=zam 43 Heceived igh Handled
Moisture] Strengtnh {psi) X d [ X - i, o X - 1,64
1 11.1¢ 21.0 6,6 o2 A2 F6.51 o 5,5
2 oSzl 2{:&7 702 -} 607 l ?"3 03 S'R o
3 « 5 17.9 7.6 oy 7.0 7.8 1 .2 7.5
-3 1) 1£.9 10.1 .1 9.9 0,21 .2 9.9
N 1,08 21.48 S.4 als 3,8 %.11 .3 2,6
i .98 19,26 i 11.4 «3 10,9 0.51 o4 9.9
5 #1324
5 #16,6
5 12 20,0 Te2 .3 7.11 .3 6.6
5 1.02 ig.3 Fe331 45 .21 .4 6.3
6 .67 24,28 i 12.3 3 § 11,5 12,21 .3 1.7
[ 1.62 20,7 .52 ot 2,6 2,561 L1 8,4
6 1.24 18,38 8.4 =5 7.t 8.247 o3 Tada
GAS LIFE TS3T RiEq. ~ - - Concentraticn 16 Ez/l; 50% R.H,; Flow 25 1/m

J
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PURPOSE

The purpose of this msrual is to prosent & quality sontrol
plan that will maintain an acceptable quality level for a produstion
line capable of producing 10C,000 accep able CD V=805 Masks, Pr:-
teotive, Civilian, per month,

This line shall vtilize four injection presses operating 24
hours per day, 5 days par week and 20 days per month, The assembly
line shall operate on a 20~day work month and 2 eighf-hour assembly

shifts per day,

SCOPE

This manual pressnts the policies, procedures, and mathods
that will be followed in ¢he maintenance of a quality contrel
pregraa for the CD V-805 Masik; Protective, Civilian.

The procedures and policies formlated in ihis manusl are
intended to maintain an effective and economical quality econtrol
plan during the monthly production of 100,000 €D V~805 Mask., The
quality control pian indicates procedures for the atatistical
quality of all sanufacturing processes, as wsll as procedures to
be used in conforming to spseific reguirwmnts for inapsetion
and testing which are tc be performed irn a menner preseribed by

the contracs.

AUTHCRITY ARG RESPORSIBILITY

Gualivy Combrol. A Sualily festwol Zaginesr chder ing #upsr~
wision of the QuAiity Control ¥anagesr, wiil by reepaneizie for ihe
2ot of pradust Quality through the sdedpistratios of an apwovod
queliity somiral plan.
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GERERAL PHOCZDURZS FOR THE CONTROL
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SECTIQN I

CD V~B805 MASK, FROTECTIVE, CIVILIAN

The CD V-405 Mask; Protective, Civilien, will be manufactured,
exsmined, and tezted in accordance with applicable drawings, specifi~
satione, and this quality control plan,

All specifications and stapCards cited are listed without refer~-
ence to s revision. However, throughout this manual any reference to
a specification or standard shall mean the latest revision of that
specification or standard in existence at time production of masks is

startead,

PROCESS INSPECTION

The wality Control Engineer respongsible for product juality

will supervise the following operations and procedures:

1. lct control - Maintain records of components ussd and
verify marking of faceblanks.

2. Materisl handling and procassing - Inspect for damage
to components,

3, Verify all test procedures and check calibration of
test equipment.

L, Terify manufacturing specifications for each operation,
Instruct cperators in inspection procedures used at
each operation.

S, Performance of Sampling Inspection at all inspection

stut ions,




INSPECTION DURING MANUFACTURE

In-process control will be establishad in the followilng areas:
A, Raw Material Preparation
B. Molding Operation
C. Finishing Operation
D. Fazepiece Assembly
E., Component Subassembly

F. Inspection & Packaging

RECEIVING INSPECTION

Receiving inspection will be performed by a Quality Control
receiving inspector.

Inspection Instructions for each component or assembly will
be prepared in accordance with applicatle drawinss and specifications,
These instructions will include the Classification of Defects,
Acceptable Juality levels, the equipment or gage to be used and
special instructions as required,

Sampling pians will be in accordance with MIL~-ST2-105 and the
applicable specifications, The level of inspection will be as
specified by the «uality Control Manual,

Repetitive discrepancies will be reported by the Juality
Control Department to the Engineering and Furchasing Lepartments
sc that corrective action msy be initiated,

A receiving inspection report will be prepared by tne inspector
for each lot of items received, A complete file of all receiving

inspection reports will be maintained by the wality Control Department.

(7o)




RECEIVING INSPLCTION
Recsiving Inspestion will be performed on the folleving items:

1. Plastisol

2, Filter Material

3. Filter Screen

4e Vinyl

5. Lens

6. Deflector Blank

7. Deflector Insert

8. Standard Rivet

9. Buckle Assembly

10, Outlet Valve Seat

11, Outlet Valve Retainer
12, Outlet Valve Disc

13, Outlet Valve Cover
14, Head Harness Assembly
15, Tissue Paper
16, Tape
17. Carrier Assembly
18, Wvater-Vapor Proof Bag
19. RSC Fiber Box & Separators

SUBCONTRACTOR CONTROL AND CERTIFICATION

All materials, components, and assemblies delivered under ths
contract, which will be procured from subcontraetors, shall be certi-
fied, Three copies of the certification must be received prior to

release to production by “he receiving inspestor,

@




The receiving inspector will maintain the folijowing records for

each item:
A,
B.
C.
D.
E.
Vendors

pages,

Receiving Record

Product Certification
Inspection Frocedure
Inspection Data Sheet

Summary of Sampling Inspection

may be rated ueing the system described on the fcllowing

%)




SUBJECT: VENDOR QUALITY ANALYSIS

l., Vendor quality analysis systems consist of three basic parts:
A. Msintaining a continuous history of individual vendor

quality,

B. Compiling data,

C. Cooperating with the vendor to solve quality prcblexs,

2, Acceptance saupling in the receiving and inspection area and
recording the results of this inspection serve to accomplish
item 1B,

3. Maintaining a continuous history of vendors may be accomplished
by computing per cent defective from the inspection results,
This per cent defective has little meaning unless it is com-
pared with some objective standard such as the Acceptable
Quality Level 4QL).

4., Basic factors to be considered in establishing vendor quality
rating and/or analysis systems are:

A. Compariscn of the per cent defective in the AQL to determine
how well standards are met.

B. A common conversion factor for this comparison so that the
quality of various parts can be made both additive and
comparable,

C. A method of removing the effects of purchasing pclicy,
i.e., size and number of shipments per unit of time.

5. The information for comparison of per cent delective and the

AQL is available through the d@sta compiled in receiving in-

spection,




Te

9.

1c,

The "t" value derived in siznificances teating pruvides a valid

o b

tor for this comparison. Actual equaticns for

v d A -
CONiversSion za

+

this conversion faetor are shown on pece 29, This factor givxs

an index of O whan the per cert defective is agual o ths AQL.

A per cent defective lowsr than the AQL gives a correspondingly

righ rating. A& percentage defective higher than the AQL gives

a lower rating. Generally the ratings indicate:

a, =2 and below-vendors whose material is poer-unsatiesfaetory.

b. =2 to + 1l,.9-vendors whose material is gocd-acceptable,

. +2 &and above-~vendors whose material is excellent,

This conversion factor gives o rating that:

a, Egualizes the degree of conformance to quality of parts
reseived,

b, Is additive and is comparable,

e, Eliminstses the effect of number of lets and size of shimments,

This rating Pactor also categorizes the vendors into one of three

groups for eaech part he supplies, This establishing of categories

may be used to determine the approach used in handling phase ¢ c¢f

a vendor guality analysis rating system.

For the vendor who consistently maintains a rating <f +2 and

above on & particular part, a certified inspection vrezram might

be considered or a reduction of inspectivn to a reduced inspection

category might be considered.

For the vendor whose part consistently falle in the <2 to +1.9

rating normal sampling shculd be eontinued,

For vendors who have parts with a rating o -2 snd below, special

~riistance should be offered. Vendor visitations would bs con-

cenirated in this group cf suppliers. Tightened inspaction

would be used in evaluating each lot of misrial received, Yo TN

SN
weight would bs givan to certifications. {\\f?
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DRAWING AND CHANGE CONTRGL PROCEDURES

All documents, drawings, specifications, changes, and revisions
pertaining to the CD V-805 Civilian Protective Mask will be received,
recorded and filed b the Sales Department,

The Sales Department will furnish copies to the Luality Control
Department which will also maintain a complete file of drawings, speci-
fication changes, and revisions,

A1l changes will be processed by the juality Control Devartment
and the Sales Department in a manner which will assure accomplishment at
the specified effective points,

Changes to rubber components, vinyl components, molds; compounds,
or problems concerning these areas will be processed by the Soles
Dspartment with the department invcived, The Sales Department shall notify
all subcontractors b: registered mail of changes or revisions that directly
concern them, Copies of these notifications will he kept on fiie irn the
Sales Department files, All obsolete drawings and spssifications shall
be marksd as obsolete and removed from the files of &ll departments and

subeontractors by direction of the Sales Depariment.

IN-PRCCESS INSPECTICH FCR RUBBER AND VINYL COMPONENTS

The in-process inspector will verify at least four times each
ehift that Fac:sblanke and Outlet Valve Discs are molded irn accordance
witn the manufacturer's operating procedures,

The in-~process inspector will alsc check components from each cavity
for molding imperfections such as biisters, tears, rnon-fills, contamination,
mold damage, «tc. Any discrepancies from specificaticn regquirements or
good commercial practice wiil be immediately brought to the attention of

ths pressroom supervision and the quality control supervisor,




Sample faceblanks will —e taken from each cavity and completely

©

The moid opsrators will inspest sash component a&s it is removed
from the press. Obvigsusly defective parts will be segregated at the
press,

Reving inspection will also spot check components as they are
processed throuzh finishing for proper trimming and secondary operations,

During the initvial production phase, sach faceblank will be
inspeeted for all defects listed in the Classification of Defectis,
Sampling inspection for this componsnt will b2 inaugurated as soon
23 inspeetion experience indicates that the manufaeturing procedure and

process eontrola are producing components in accordance with spplicable

specifications and drawings.




QENRRAL INSTRUCTIONS FOR INSFECTICH OF VIMFL COMPQUENTS

DEFECT CIASS & SESCHIPTION

¥ajtor Isperfecticus, The inner and outzsr surfaees of the coa-

ponent shall be free of pits, lumps, porous arzs, orscks, checks,
sXceas flaxn, stresions, blistars, discoloration, vufned apoets, flew
eragks, shrinkage mark, sinks, crsnge peels or disesoloration and other

surface imperfeetions detrimental {o the intended funclion,

Malor Confapination. Contact with petrolieun products which are

deirimental to the vinyl compound Irom which unit products are made, shall
be eonsidersd 83 matsrially reducing the ussbility of the unit of products

for its intendad rurposs,
b &

Minor Contamination, The presence of forsign material in the winyl

compound or on the surfzes, shall be considered as evidence of improper
haniling or storage. In the event forsign matsrial has contaminated the
vin;! compound prior o curing, the defect may be classified as Major

Contaminaticn,

Acceptability., Acceptancs standards f5r each class of defect shall

be established by the Juality Control Zngineer and responsible production

personnel,

5




GENEHAL INSTRUCTIONS FOR IMSFoCTIOH OF RUBLIR COMPONERTZ

i tor Jmparfactionz, The unlt of product shall bn free from pdrous

oT BpONgY srerRs, plte, bumps, foralgn matter, chegks, flash or abrasions;
blisters or vlow holes and similar voids; lamineticns, wisible foldsg
zracks or lines which ars evidence of poor knitting; back rindimg; or
pabbling, which eould result in failure or materially reduce the usab-

ilivy of the unit of preduct for its intended purpose,

Hajor Damaga, The unit af product shall be free from tears, dis-

tortion, rips, puncturas, or pinches that could result in failure of
materially reduce the usability of the unit of product for its irtended

purpcss,

Major Contamination, Contact with oetroleum products, whieh are

detrimental to the vulrnanizeC rubber compound from which the urit ef
products are made, shall be considered as materially reducing the

usability of the unit of products for its intended purpose.

Minor Imperfections. Spongy areas, piis, bumps, forsign matter,

checks, flash or abrasion, blisters, blow holes and similar voilds,
laminations, visible folds, cracks or lines which are evidence of
poor knitting back rinding or pebbling, which do not materially reduce
the usability of the unit of product for its intended purpose cr are

a departure from established standards having no significart bearing
on the effective use of the unit of product, are considered imperfec-

tions,




Minor Contamination, The presence of foreign material, in the rubber

compound or on the surfacs, shall be sonsidered as evidence of improper
handling cr storage. In the event foreign material has contaminated the
rubber compcund prior to wvuleanizing, the defect may be classified as

Major Contamination,

Agceptability, Acceptance standards for esach class ¢f defect 3hall

be established by the .uality Controcl Engineer and responsible production

perscnnel,

MATERIAL CLASSIFICATION

All material used in the manufaciure of the CD V-205 Mask,
Proteetive, Civilian, will be kept proper.r tazged and segregated
at all times. The inspection status, stage of manufacture, quantity,
and lot number of all material, may be readily ascertainsd from “he
tag. Inspected and verified mater:ial will ve stored in a bondad vype
area, Material which does not conform to requirements will be segregated

and either reworked or returned to the supplier.

NON~CONFORMING MAT-RIAL

All non~-conforming material will be set uside in predesignated
areas, It will be oppropriately tagged as non-conforming material,
and maximim care will be taken to keep it segregated from ac¢cep.able
zaterial,

The mamifacturer shall teks rrompt action to correct conditions
which might result in the production o defsctive material or masterial

with recurring discrepanciss,




SENSRAL JUALITY CONTROL, INSP:CTION & TESTING RHQUIREMENTS P:RTAINING TO

SUBCONTLA JTED ITEMS

:Ln

2e

Le

Se

7Q

e manufacturer shall be responsible for controlling product quaiity
and for offering for acseptance only such lots of items as conform to
applicable specifications and drawings,

The subcontractor'!s avality control system should be planned ar<d dev-
=loped in conjunction with the manufacturer. The system shall assure
that adeguate contro! of quality is mairtained throughout the entire
process of manufacture including packaging and shipping.

The procedures which will he used %o im-lement the quality control
requiremerits of the subcontrastor will be furnished in wr.ting to the
manufacturer, I defects in the procedures appear during performance,
the subcontractor will modify its procedures to correct tne deficiency.
Specifie requirements covering inspecticn and tests to be performed
by the subzontractor in & prescribed manner will be contained in the
subcontract for the item being procured.

The subeontraector will utilize M1L-STD-105, in pertformance cf the
requisite sarpling inspection.

In the event the subunntractor!s results and/or the manufacturer's
res (ts inaicate that guality reguirements have not been met, the

1ot includec shall be rejectad,

In the evsnt a lo% of itams are rejected when inspected in accordance
with the Classification of Dafects, Accepieble Luality Leveis and
procedures of MIL-3TD-105, the subeontractor shall not offer the lot
to the manufacturer until it has rescreened or rsworked and reinspec~

ted the lot in accordance with the procedures of MII-STD-105,




o
‘e

10,

12,

13.

Provisions for the disposition of defective lots will ks mmde with
sach swheontractor,

The establishment of a Classification of

——t

lafasts listing ia not in-

tendsd io include all the spscifications and drawings, The omission

of a possible defect does not constitute a waiver of that particular

requirement,

The subccatractor shall have available and utilize correctliy all
measuring equipment and testing devices as are necessary for
examination and testing of supplies for conformance to requirements,

All supplies (includes raw materials, componants, intermediate

assemblies, and end products) shall be subject to inspection and

test by the manufacturer throughout the various stages of production.,

This inspection and test may be conducted tc any extent practicable,

If any inspection or test is made by the manufacturer on the premises

of the subcontractor, the subcontractor shall provide all reasonsble

facilities and assistance for the safety of the manufacturerts
inspectors in the performance of their duties, All inspections ary

‘ests made b the manufacturer shall be performed in such a manner

as nut to unduly delay the work,

Acceptance or rejection of the supplies shall be made as promptly as

practicable after delivery but failure to inspect and accept or

reject supplies shall not relieve the subcontractor from responsibil-

ity for such supplies as not in accordance with requirements.




MEASURING AND TESTING EJUIPMENT

Periodic checks of instruments and gages will be coinducced in the
Tool and Gage labo,atory by a trained presision inspestor undesr the super~
vision of the Quality Control Department. Yhen not yossible to move the
instruments or gages into the Tool and Gage Laboratory, thay will be
cshecked at their normkl locations. All gages and instrumenis will be
checked as received and at least once per month thereafter, unless other-
wise specified by instrumentation manuals, Gages of the go, no go type
will be checked after every one thousand passes. In the event a tool
or gage is found to be ocut of tolerance, i'e inspsctor will immediately
give the gage control card to the Tool and Cage Laboratory for further
action and properly tag the irstrument indicating that it is non-{unctional,
The inspector who is in charge of the measuring and testing equipment
will be responsible for maintaining a gage control Card for each itexz of
measuring equipment. This card will include the number of passes since
the last pge:theck, The inspector will also verify that inspection test-
ing equipment is being calibrated as required, A calibration card will
be attached vo each picce of testing equipment; alter calibration by
qualified personnel, the cerd will be marked to indicate time and date,
Testing equipment will be maintained and calibreted in acecordance with the
proper directive. The applicable directives are on file in the Quality
Control office, or secured to t:st equirment, Schedules for maiatainence

and calibration of testing equipment are cited in Section IIi:
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a single level continuou3 sampling rian will bas used at each of the six
inspection stations,
This sampling plan for ccatinuous production is from the "Inspection

and wuality Control Handbook" (H107)% and is as follows:

SINGLE LEVEL CONTINUQUS SAMPLING PROCEDURES

Purrose, 1. To outline these procedures to be followed in the in-
troduction and administration of a continuous sampling plan,

Procedure, 2, Continuous sampling plans have been developed for
situations where product is submitted on a continuous basis rather than
a series of groupings or lots. Highly conveyorized material handling
makes the formation of lots expensive and impractical,

3. The primary advantage of continuous sampling plans, as presented
here, is that they allow acceptance of product as the product passes the
inspection station, Other advantages are the reduction or elimination of
storage facilities and a minimum of interference with production operations
due to any lotting which may be required.

4, It is necessary that the following conditions be met prior to
applying continuous sampling plans:

A, Moving product flowing past an inspeetion station.
BE. Adequate facilities and trained personnel %o permit rapid
1004 inspection when necessary,
Ce A unit of product which may be inspectsd with relative ease,
D. A process which is producing or which is capable of producing
homogeneous material,
#The latest revision of "Inspection and CGuality Control Handbook (H107) is

obtainable from the office of the Assistant Secretary cf Defense (Supply and
logistics), Washington 25, D.C.

Hp




5 It is necessary to define seversl terms appiicable to suscessful
use of these plans, A glossary of these terms taken frum the Inspection
and Quality Contrcl Handbook {Hi07), is included on pags 28/0.

6o Design equations are included on page 31/0 with an example to
illustrate use of these equation,

7. A continuous sampling plan operates as follows:

A. Inspect production consecutively until i items are found with
no defects,
Be After 1 items are inspected and no defects are found, inspect
every hth item until a defect is found,
C. Upon finding a defect, resort to 100% inspec.ion until i
items are inspected without finding a defect,
D. When this has happened, return to inspecting every hth item.
8. A flow diagram, pare 32/0, is included to illustrate operatiovn

of a basic continuous sampling plan.

Acceptability of Product

9. Acceptability of product shall be determined by use of the sampling
plan associated with the specified AQL value., Operating Characteristic
(OC) Curves indicate tre percentage of product of any given quality which
when submitted to the plan, may be expected to be accepted under the pro-
visions of the plan,

10, During periods of 1005 inspection, a scresning operation is being
performed which allows product conforming to specifications to pass the
inspection station and be accepted, Defective units are withrdrawn from
the flow of product,

11, During periods of sampling inspection, the preduct is ailowed
to rass the inspection station and is considered acceptable for the defect
(s) concerned, and is not subject to recall for further inspection for

those defects except as noted below,

&




UPON DISCOVERY OF A CRITICAL UEFLLT DURING SAMPLING, SCREENING WILL BEUIN
WITH THE UNIT OF PRODUCT JUST AFTER THE LAST UEFECT FRLE SAMPLE.

12, Sampling plane presentad are Jdesigned to plses a limit on the
Average Qutgoing wality (R0Q) of product whern the process i3 sperating
in a state of statistical control. These limits are designated by the
Average Outgoing Quality Limdt (AOGL) for each AL value.

13, CHRITICAL DEFECTS SHALL BE CHECKED ON THE BASIS {F 1003 (:V¥ERY
UNIT) INSPECTION.

Drawing of Samples

13, A sample unit is a2 unit of product drswn from the flow ~w it
passes 2 given inspsction station.

15. Sampie units shall be salesied in such A manner as to insure an
unbiased sample. The inspectcr should allow the intsrval bstween sample
units to vary rather than to draw ssmple units according %o a rigid
pattern,

15, There are two types of inapection used in the plens, 100%
inspection and sampling inspection,

a, Inspection of each unit of product is termed "100%
inspection", When defectiva units are remvved, 100%
inspection is alsc known as "scresning”., In this
procedure, 100Z inspeccion &nd scraening are treated
as 3yNONoOmouUS,

b. "Sampling inspection® referxs to sampling performed at

a frequency f, aftsr a period of 100% inspesetion has
ended. Product must net have been previously inspeet-

ed for aeceptanca,




<usiification of Produsi for 3as wpling Inspassiion

17, Sampling provisions cof the plan may bs inztituted when the
following reguirsments are satisfied:
8, A1)l unics of product are made according to the same

drawings and spacifications under 2 sizhle wst of

l-“

operating conditions, This regquirement, termed
*homoenity', i8 gsatisfisd when the process is not
altered changes in material sources, strikes, re~
tooling, or interruptions other than those due Lo
the end o hift, day or work week,

D. At least | successive units have been 1003 in-

spected and have been found frez of the defect(s)

under consideration,

Administration of {SP-1

18, Types of inspection described will be utilized as indicated on
vage 32. The plan provides for alternstinc sequences of 100% inspectic.

with no 1limit on the number of such sequences provided the number of

units inspected during 1003 inspection does not exceed the apprepriate
1 value listed on pare 3370,

19. At the start of preduction, the nroduct shall be screened by
the sersening crew until 1il recuirements are met. Verifying inspection
at the rate of f or highsr may be performed by the sampling inspecter.
Inspection is performed for each defect assigned to tre inspecticn
station, However, judgement of ine product may be either b individual
defect or by class of defects,

20, The sampling inspector will tally the number of units of pro-
duct containing each defect assigned to tre station as well as the total

number of units inspected undsr the screening inspection and when required
p g




verifying inspesction, When the sampling inspector finds a defect dur-
ing verifying inspection, he will notify the scresning crew that i
successive units following the defective unit xust be defect free before
screening can be terminated,

4. When i successive units have been found free of defects by the
screening crew and the sample units drawn from these units for verifying
inspection are defect frees, screening is terminated and the sampling
inspector begins sampling inspection,

22, Vhenever the sampling inspector finds that 100%Z inspection is
necessary he proceeds as follows:

a8, The flow of product through his station is curtailed,

b, The screening crew is notified that 1COZ inspeetion is
necessary,

¢. While the sereening crew is performing 100%Z inspection
the sampling inspector performs verifying inspection, if
required,

d. The number of successive units of product, the number of
units containing thre defsct, arnd the spacing of such
units are noted.

¢, When i successive units of product have been found free
of the defects concerned by the 3screening crew the sample
units drawn from these units for vsrifying inspecticn,
when required, are free of the dsfects concerned, the
screening crew is released and the sampling inspector
resumss sampling inspeciion.

23, 1If an axcesaive nmumcber of defectz sr defectives is observed
during verifying inspection, the saxpling inspecter will cease verifying

inspection, Such inspection will nol be resumed until the inspector is

satisfied that: s
;.{/o




a. Action has been taken to inprove the process average,
and
b. The 100% inspection operation has been made more effective
by the supplier's provision of better supervision and/or
by retraining the personnel conducting the 100% inspestion.
"Excessive Number" is defined as one for critical defects and as two defec-
tive units separated by fifty or fewer defect free units in the case of
major and minor defects, Where excessively defective product continues
to be submitted, the consumer's representative will notify the responsible
agency of this condition. The agency may reguire a return to lot by lot
inspection or take whatever action is necessary to assure receipt of pro-
duct of acceptable quality.

2., Each of the sampling tables presents upper limits to the amount
of 100% inspection for the continuous sampiing plan. At the option of the
consumer 100% inspection will te curtailed whenever the L value (L is
the number of units of product inspected under 100% inspection) assoc-
iated with a given plan is exceeded., The supplier will ssek to identify
the causes for the manufacture of defective product and correct the pro-
cess prior tc resuming normal production. Inspection records shall
identify all stoppages of screening inspection and sight corrective
action taken for each. Whenever the L value is exceeded, the supplisr
should preferably curtail 100f inspection and correct his process prior
to resuming normal production, but as a miniwmum, he should take correct-
ive action to reduce or sliminate the incidence of defective product,
Regardless of the option elected, the supplierts screening crew must
clear i cefect free units prior to the resumption of sampling inspeci.ion,

25, Several defect classes or several defects considered individually
may be inspected at one station. In this event each defect or defect class

is judged independently of all other defects or defect classes at the
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Disposition of Rejected Msterial

26, Units containing defects wh.ther found by the sampling inspector
or by the screening crew shall be removed from the flow of product. If
found by the screening crew such units will be turned over to the sampling
inspector who will release them together with all units containing defects
found in his own inspection, to the proper agent, The supplier may correct
these units, in which case they shall be resubmitted to the sampling in-
spector separately from the normsl flow of product, If the number of
resubmitted unite is small, the sampling inspector may inspect them him~
self; if the number is large, the screeniig crew may be reguired to in-
spect them under consumer observation and direction. In either event
satisfactory units shall be released into the flow of production beyond
the inspection station; units still containing defects shall be returned
to the supplier for further processing or scrapping.

All other sampling inspection, ineluding receiving inspeection, will
be on a lot by lot basis using MIL-STD-105, Single Sample, Normal Level
I1.




DEFINITION OF INSPECTION TiRMS

inspeciion. Inspection means the examination ci suppiies, {(inciud-
ing, when appropriate, raw materisls, components and intermediate assemblies)
to determine whether the supplies conform to contract requirements, which

include all applicable drawings, specifications and purchase descriptions,

Inspection by Attiributes, Inspection by attributes is inspection

wherein certain characterisiics of the sample units are inspected and
classified simply as conforming, or not conforming, to specified require-

ments,

Unit of Product. The term "unit of product” is the entity of pro-

duct inspected in order to determine its classifiaction as defective or
non-defective, The unit may be a single article, a pair, a set, a
length, an area, a volume, etc,, of the finished product or component
thereof. The unit of product may or may not be the sane as the unit

of purchase, supply, production or shipment,

Moving Product, The term "moving product" refers to product which

is flowing past the inspection station. In the typical case the product
moves on a conveyor belt or line; however, it may be moved in tote boxes,
buggies or other conveyances which are operated manually or by mobile

materials handling equipment.

Defect, A defect is any deviation of the unit of product from
requirements of the specifications, drawings, purchase descriptions and
of any changes thereto in the contract or order. Defects are normally
classified according to severity. In these sampiing plans, inspection
may be performed by judging a class of defects or by judging an individual

defect from a class independently of all other defects in that class,




Defective, A defective is a unit of product containing one or more

defects,

Sampling Frequency, f. The sampling frequency, f, which is stated

as a fraction of the form 1/X means that one unit shall be drawn, in a

random mamner, from approximately every X units,

Clearance Number i, The clearance number i, is the number of

successively inspected units which must be found frees of defects con-
sidered before a certain action to change the inspection prccedure can

be taken,

Critical Defects, A critical defect is a defect that judgment and

experience indicate could result in hazardous or unsafe conditicns for
individuals using or maintaining the prcduet or, for major end-item
units or product, such as ships, aircraft or tanks, a defect that could

prevent performance of their taetical function,

Major Defects, A major defect is a defect, other than critical,

that could result in failure or materially reduce the usability of the

unit of product for its intended purpose,

Minor Defects, A minor defect is one that does not materially

reduce the usability of the unit of product for its intended purpose, or
is a departure from established standards having no significant bearing

on the effective use or operation of the unit of product.

AQL. The Acceptable Qualiiy Level (AQL) is nominal value expressed
in terms of percent defecti-c and serves as an indsx to the sampling
plans to be used, Certain numerieal values of AQL ranging from 0,015 to 10,0

are presented in Table I, When the AQL is specified in the form of a range,




it should be tresated as if it were squal to that value of AQL for
which the sampling plans ars furnished and which is included within
the range. When tha specified AQL is & narticular value other than
ti-ose which sampling plans are furnished, the AQL to be used in apply-

ing the provisions of this handbook, is twown in Table I,

AOQL, The Average Outgoing Quality Limit (AOQL) (stated as a per-
centage) is the largest fraction of defective material, which is expect-
ed on the average tu pass inspection when the associated sampling plan
is followed faithfully.

Lot. Although lot size is not used to select a continuous samp-
ling plan, the formation of lots may remain desirable for reasons of

homogeneity, shipping convenience and facilitation of payment.




8, Average number of pieces inspected following finding of defective-
- l- ql
u e
j2e]
b, Average number of pileces passed-
v = 1/fp where £ = fraction inspected
¢. Average fraction of tctal produced units inspected in the long run-
P« u+ fy
u v
d, Aversge fraction of produced units accepted without inspection=-
Fa =1 «F
e, Fraction inspected = ¢
h =1/t
Examplse:
P = AOQL = .03
i =750
f = .OS
h = 20
us= l~§.9725050 = 1-,2] - L,79 = 126
<03 x .97 .03 x .21 0063
Y- 1 e 667
.05 x .03
F= 126 + {,05 x 467 = 153,35 = .201
126 + 667 793
Pa= 1 - ,201 = ,799
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The screening crew inspects 100% of units consecutively until i succes-
sive units are found free of the defects concerned. The sampling in-
spector performs any verifying inspection required,

=
Whens

a) 1 successive units are found free of the defects concerned and the
sample units drawn from these units for verifying inspection are
clear of the defects concerned, and

b) The process has been stablized.

The screening crew is released from 100 inapection and the sampling

inapector inspeets a fraction, f, of the units where the sample-units
included in f are selected in an unbiased manner,

I

When the sampling inspector fin!s any one of the cefects concerned or
when the homogeneity requirement is not fulfilled,

The screening crew is required to perform 100% inspection immediately,*

>

¥For critical defects, screening should begin with the unit of product
just after the last defect-free sample-unit.,




Talves of i and | for CS Plans

i Values

Number of Units of AL 4n /g

Product Pioduced in by X T

a2 Produetion Intervals 25 1.0 2.5 10.0
501 - 800 1/10 190 80 35 10
801 - 1300 1/10 190 20 35 10

1301 - 3200 .25 230 100 43 iz2

3201 - 8000 1/25 290 | 130 55 15

8011 ~ 22000 1/50 370 160 0 19
L Values _

Number of Units of

Product Produced in 14  AJL in % .

a Production Interval .25 1.0 2.5 1G.0
501 ~ 800 1/190 725 300 150 40
801 - 130U 1/10 725 300 150 40

1301, - 2200 1/15 1120 475 225 3!
3203 - 3000 1/25 1425 652 275 8C
8001 - 22000 1/50 2825 | 1225 550 150

*The Production interval is the pericd of time, usually a shift or a day,
during which a number of units ¢f product or & homczenezsus Liich of pro-

duct is produced.

The choice of rumber >f units of product or of the

duration of the production interval must be estimzted frem orior inferma-

tion,
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CCRNVER3ICA FACTCRS (ALl T AODLL)

AL (Acceptable Juality Level) to AOQL {Average Qutgoing Quality Limit)

Value50

AL AQQL
015 0.12
035 0.16
,C65 0,3
+10 0.27
.15 0.36
025 0.59
40 0.83
.65 1.08

1.0C 1.35
1.50 2,20
2.50 3.09
4.00 4,96
6,50 7.24
10,00 10.70

Source; H107, Single Level Continuous 3ampling Procedures for
Inspection by Attributes, U.53. Government Printing

Office, washington, D.C., 1959.
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Carrier Assy,

Faceblank
Size
Size
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Vinyl
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Size
Size
Size
Size
Size
Size
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Size
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Size
Size
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Deflector Blank

Size 1
Size 2
Size 3
Size L
Size §
3ize 6

Deflestor Insart

Gutlst Valve 3eat

n
©
e
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BILL OF MATEMIAL

Drawing No,

B5-4-33

ES~2~913
£5-2-9i2
B5~2-911
£5-2-910
£5-2~909
25-2-208

C5-3-909
$5-3~904
£5-3-903
£5-3-899
$5-2-896
£5~3~893

C5-3-937
£5-3-93%
C5-3-939
C5-3-940
05-3-941
C5~3=942

B5-2-914
B5-2-915

B5-2-1595
B5-2-1594
B5-2-1537
B5-2-1598

£5-2-927
£5-2~920
£5-2-525
C5-2-924
C5~2-923
C5-2-922

Spec.
¥MIL-F~10400

OCD Faceblank

OCD Faceblank

GCh Pilter Unit 3pec,

1=3~137

FD 197-54~350

M{L~I1-695

I
(IL-1-495

MIL-M-20653

CD ¥-803 Hask, Proisciive, Civiiiasn

Spec,

3p=c,

Required

o
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gomponent
Outlet Valve

Jutlet Valve
Cutlet Valve
Buckle Assy.
Rivet

Head Harness
Tissue Paper

Tape

Retainer
Disc

Cover

ASSYQ

sater Vapor Proof Bag

ASC Fiber Box &
Separators

Tapes (For Box)

Filter Material

Plastisol

Draw No.
B5-2-872
B5-2-868
C5=-2-507
B22~4~52
B22-21-142
C5=-2-91r
B5-20-305
B5~20-30%

85~20-3C5

D5=20-306
D5-20-306
C5-1-218

C5~1-281

Spec,
MIL~31D~171
MIL~D~10132
L-P-590
MIL-3TD~171
M{1~-STD-171
MIL-3TD-171
UU-F=553
PPP-T-76

MIL-B-131

PPP-B-536
PPP-T~76
PD197-54~793
MIL-E~51065

Required

-

(AT » N

1/30
1/30
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SzCTION ITI
MAINTENANCE INSTRUCT IONS
FOR

TEST EQUIPMENRT
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Maintenance. The maintenance man resronsible for the cperation

and perfornance of the tes* equipment will observe the uinimum prevent-
ative maintenance procedures and instructions.

In addition to regular maintenance, the maintenance man will be
responsible for the starting and the shutting off of test equipment
during production runs and for instructing production and inspection
personnel in the operation and calibration of test equipment. At the
start of each shift, the calibraticn ¢ the following test equipment
will be checked with furnished standards, The process inspectors

and operators wiil also check calibration as required,

E27 Penetrometer

ML Outlet Valve Leakaze Indicator
E3 Qutlet Valve Resistance indicator
B4 fiough Handling Machine

32 All Purpose Gas [ife Tester

RIFA Gas Mask Leakase Tester

Other items of best eguipment for which standards are not avail-
able will be checked by inspectors for proper set up and function prior
tc use,

Any malfunction of test sguipment shall be reported on s
malfunction report and filed with the project engineer. The project
engineer shall determins what action shall be taken to correct a
major breakdown to tlre test eguipment,

Maintenance charts will be made for eacn plece of test equip-
ment and shall be posted on the equipment., Ais daily maintenance is
completed on each piece of equipment, the maintenance man shall
initial the day that the maintenanze has bean palled. & roving
inspector shall spot check the maintenance charts at daily inter-

vals to assure that proper mainienance is being parformed. 4ny

maintenance schedules shall ve rsvised as expesrience warrants.

éﬁ%;)




MA INTENANCE OF E27 PENETROMETER.

i. Check the DOP level and fill through filling cock to the cold level
shown on the indicator card of liquid-level indicator. This should
be done before starting the machine,

2. Drain and replace DOP at least once every month.

3, Blow out the upper and lower jaws of the chuck daily with com=
pressed air,

L. Drain air-line filters twice weekly by opening drain cocks located
on the bottom of the filters. This operation should be done with
air prassure on,

5, The screens inside the air~line filters should be cleaned once a
month, Turn off the air-intake valve, unscrew the pluss on top
of the filters and lift out the screens,

6, 0il (SAE Ko. 10) should be added to lubricator weekiy.

7. If the percent-penetration indicator is replaced by a spare unit,

the scattering chamber should also be replaced by its correspond-

ing spare scattering chamber. These units are calibrated to-
gether, Inaccurate penetration readinzs will result if they are

not kept together,




MAINTENANCE OF M4 OUTLeT VALVE L_AKAGE INDICATCR

Normal maintenance consists of filling the oil cup on the pulsing
pump at least once each month when the equipment is in cconstant use
and normal care of a brush type motor and governor, relays, and contrac-
tor. The relay contacts must be kept clean., It is reccmmended that
the indicator be thorourhly checked after one year or after 100,000
test cycles. The relay contacts and valve seats should be replaced
if badly worn. The valves have soft neoprere seats which may show
wear after extensive use. Remove the vacuum tube and test., Replace
if necessary. Make a mark on the plastic body of the contractor
assembly and the center bushing to insure reassembly in the same
relationship. =remove the moveable element of the contractor assembly
by taking out the four screws retaining the flanged bushing. Care
must be taken not to rotate the contactor in the thread of the bush-
ing, or the diaphragm may be ruptured upon reassembly. Polish the
tip of the moveable element with crocus cloth or other fine abrasive,
Polish the contact on the diaphragm Ly means of a polishing stick,
using extreme care not to rupture the diaphragm. Use pipe compound
when reassembling bushing into housing as connection must be air
tight, If the equipment is being used in exceptionally dirty or
dusty surroundings the filters should be examined by removing the
six screws around their peripheries. PFipe compound must be used
on both flanges of their filter when reassembling, as this connec~
tion must also be air tight, Motor brushes and governor brushes must
be replaced if worn excessively, Governor contacts should be cleaned

if they become fouled,




MAINTENANCE OF E3 OUTL=T VALVE RESISTANCE INDICATOR

1, Add only distilled water to gauge glasses,

2, Keep holding jig fixture free from lint, dirty and other obstructions,

3. Occasionally put a few drops of machine oil on various bearir:s,

MAINTENANCE OF E4 ROUGH HANDLING MACHINE

1, Under sustained operating condition, the grease cup fittines on
either end of the drum shaft should be filled once a day with a
suitable lubricating grease,

2. Lubricate the motor with 30 drops of light machine oil every 12
months of operation,

3. Once every six months inspect the gear reduetion box and add 3AE 10

Motor oil as needed,

- e e o s

MAINIENANCE OF Q2 ALL PURFOSE GAS3 LISE TESTHER

All maintenance will be done by the opsrator of the 32 All
Purpose Gas Life Tester, Maintenance procedures are listed in the

Instruction Manual 126-300-4.,




MAINTENANCE OF Q14 GAS MASK LEAKAGE TESTER

1.

Check DOP level hourly, The DOP level must lie within the red
mark shown on the sight gauge, The DOP reservoir is filled by
removing pipe cap and pouring DOP into the container,

Drain air line filter by opening drain cock loceted at bottom of
filter twice weekly. This should be done with the air pressurs on.
3ettling chamber should be drained daily, This is accomplished by
opening drain cock. Note: Chambers may be drained quickly ty

leaving air pressure on the system,




55CTION IV
INSPECTICN AND TESTING
OF

: JRCHASZD CCMPONENTS




CD V-805 MASK & COMFONENTS

lotting: A lot amall normally eonsist of one shi
or assemblies,

Inspestion: Components requiring inspection will be sampled in
accordance with MIL-STD-105, Single Sample, Normal Lavel II, 4l1
inspection and testing of components will be on a lot by lot basis,

Testing: Destructive Testing on a lot by lot basis wil) be as
follows:

Use MIL-3TD-105, Table 1IIB and Table IV-A with the AL as

callea for in the component specification, Initial sampling

for non-destructive testing will be performed using Level L7

of Table I1I-B, Later Inspection will be as follows: If the

preceding five lots have been accepted reduce the sampling

level L5. In the event of a rejected lot, return to level

L7 and proceed as above,

Certification: Certification in triplicate, will be rejuired

for all components and will state that the reguiremerts of all

arplicable specifications are being met.

@)




PLASTISOL

—— & A

PRy ¥1

Spesification: KIL-31-5106%

Plastisol will be purchased to mset the requirsments of specifi-
cation MIL-E-31065, Plastisol will te inspected as received to assure
that no shipping damage has occurred, C(nly manufacturers listed on

the Qualified Products 1ist ((PL) shall supply this item.

FILT:ZR RAT.RIAL

Specification: PD197-54~793

Certification for conformance to the requirements of all applicable
specifications will be required. Actual test results shall be included
with the certification. Both certification and test results must
accompany each shipment,

The lots will be inspected to assure that no shipping damage has

occurred.

- e me e

FILTZR SCREEiy

Specifieation: 1-S-137

The lots of filter screen will be inspected to assure that no
shipping damage has occurred,

Certification for conforrance to the requirements of ali avpli-

cable specifications will be required for each lot.




TACEBLANK MOLDING CCPOUMND

Spe-~ification: CD V-805 Faceblank OCD Standard Item Specification:

Faceblank molding compound will be inspscted as it is raceivac
into the department to issure that no damage has occurred.

Yolding compound must be capable of producing acceptable face~

blanks in accoodene> with MIL-F-50022,




LENS
Specitication: PD197-54-350

Drawings: B5-2~91L, B5-2-G15, B5-2-1595, B5-2-1596, B5-2-1597,
85‘2‘15980

Certification shall be required for physical properties,

The lens shall not be scratched or damaged 3o as to affect vision,
To determine damaged or suspect lens, reading test and referee samples
should bhe used,

"lenses which exhibit optical defects, including scratches, will
be subjected to a performance examination to determine whether or not
the defects adversely affect serviceahility or visibility. The face~
piece or cut lens containing optical defects will be positioned in
its normal use position (lens approximately 2" from eyes of wearer)
and the inspector will look through the lens at several objects at
various distances under various degrees of light available, The
lens {facepiece) will be considered defective if the inspector
observes:

a, Reading of type, such as printing on the CD V-805 carrier
paragraph or 6 point #4, Gothic Lisht Condensed Type, at a
minimum distance of 18" cannot be easily accomplished through
the lens, if such reading can be easily accomplished under
identical conditions without sighting through the lens,

b, That details and outlines of the objects, whicr were
clearly discernable without sighting throush the lens,
bescame distorted when viewed through the lens under

identical conditions.

<




Classifica’.lon of Dafacts: Charastaristic Inspss
fYaoa A ADNY
e v LIvA NNGs

1. Optical defects
&. Zone A - bubbles, foreign material, or any
defeat which impaire nermal vision,
b, Zone b = bubbles, foreign material, or any
defeet which does not allew proper sealing.

2, Damage
a., Zone A - 3cratches which impair aormal
vision, tears, holes, or creases,
b, JZone B~ Tears, holes and creesea which
do not allow proper sealing.

3. Discoloration

Any discoloration in Zone A or Zcne B of the
lens is not permitted.

L« Contamination
Grease or oil

5. Thickness
Minor 2.5%

51. Rough Surface
The surface of the lens shall be smooth and
free from any uneven or rouph areas,
52, Contamination
Other than Major 4.
#53, Profile inecorrsct

*Tool controlled
NOTE:

Visual

Visual

Visual

Visual

Gage

Visual

Viaual

Template

Referee standards for the above mesntioned defests

will be set up betwean the subcontracter and the

manufacturer,







DEFLECTOR A3SEMBLY

Speeification: MIL-I1-495

Drawings: C5-2-927, (5=2-520, C5-2-925, £5-2-92%, (5-2-923,
(5~2-922, B5~2-928, C5-2-917

First piece samples will be inspected for verification of
dimensional requirements, Thareafter lots will bs accepted upon the
certification for conformance to all drawing requirsments, The lots
will be inspected to assure that no shipring damage has occurred,

Classification of Defects Characteristic Inspection Method

Class and AJL
Major -~ 1.C%
1. Correct Size Tenmplate

2, UDamage - the surface shall be free from cracks, Visusl
dnets or tears )

hY

i. Contaminstirp Visual +
Tactual

NOTE: Inserts shall be assembled tc the rouzh suwrface
of the defeictor blank.




o
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First plece samples will be inspected for verification of
dimensicnsl requirements. Thereaftsr lots will be accepted upon the
certification for conformance to all drawing requirements. The lots

will ba inspected to assure that no shipping damage has occurred.

BUCKLE ASSEMELY

Specification: NMIL=-STD-171

Drawing: B22-4-52

First piece samples will be inspected for verification of
dimensional requirements., Thereafter lcts will be accepted upon the
certification by the subcontractor for conformance to all drawing

requiraments., The lcts will be inspected tc assure that no ship~

ping damage has occurred,




OQUTLET VALVE SEAT

Specification: MIL-M~-20693

Drawing: B5-2-90C6

Classification of Defects Characteristic Inspection Method

Major A 0,25%

Ma jor

Miror

la. Outlet Valve Leakage
Sample testing for outlet valve leakage will be performed
on the Mj Outlet Valve Leakage Indicator, Sampling will
be as indicated under "Component Inspection" in the front
of this secticn. The AJL shall be 0,25%

2a, Molding Imperfections
Knit lines, blisters, bubbles, not permitted on sealing
surface.

1.0%

1. Damags Visual

2, Diameter (1.130 - ,010) correct Gage GA108

3, Diameter (1.406 - ,015) correet

L, Diameter (.176 + ,005) correct Gage GAl0O6

5. Thickness (.150 + ,005) correct

7

2.5%

51,

Outlet valve disc sealing ring
(.160 + ,005) correct Gage

Diameter (1.605 *+ .CO5) correct

sontaminaticn

* Tool controllsd

% Iritical ares i3 that area which comes into contact with the
outlet valve disc,




QUTLET VALVE RETAINER

Svoeification: MIL-STD-171

Drawing: B5-2-872

Classification of Defects

Characteristic

Inspection Method

Class and AJL
Major 1.0%

l. Inside diameter
.98, + 015

2, Damage
Minor 2.5

51. Incorrect finish

Gage GA~107

Visual

Visual




UUTLET VALVE DISC

Specification: MIL-D-10132

Drawing: BS5~2-868

Classification of Cefects Characteristic Inspection Method

Class and AL

Major A 0,25%

b

la, Resjistance to airflow

The outlet valve disc shall be assembled and tested for
exhalation resistance using the Q106 Outlet Valve
Hesistance Indizator,

2a, Leakage
The outlet valve disc shall be asvembled and tested for
leakage using the M4 Cutlet Valve Leakage Indicator,

Ma jor 1,0%
1, Thickness Gage
2, Damage Visual & Tactual

Tears, holes, and excessive distortion
Disc shall be stretched 1/4" using thumb and
forefinger,

3. Contamination Visual
Grease or oil not permitted

L. Depth {0.182) incorrect Comparator

¥inor 2.5%

1.

52.

\n
0

She
55

Marking missing or incorrect Visual

Holding imperfections, cracks, checks, abrasions, Visual
clisters, tackiness, porous areas

Excessive flash or improper trim, flash Visual & Seal
in excess of 1/32 inch,

3tem length incorrect Seals
Contaminatio:., ther than Major Defact #5 Visual

Incidental 1C.0%

101.

Color incorrect, color is black Visual

5Y,)




OUTLZT VALVE COV:R

Specification: L-P=590

Drawing No.,: (5-2-907

Defect

Characteristic

Class and AQL

Major - 1,0%

1.

<,

\3.

Inside diameter, 1,608 + ,005
Damage, Cracks and holes,

Correct slot size and location

Minor 2.5%

51.

52,

Contamination

Mold imperfections, non-fills, blisters

*Tool controlled,

HEAD HARNESS ASSEMBLY

Defect No.

Specification: HRefer to Drawing

Drawing Mo,: (5-2-918

Characteristic

Class an® AQL

Major 1.0%

Minor

1.

Damage

Cclor

Stitehing incorrect
Dimensions incorrect
Contamination

Head harness shall be free of greass and
0il and foreign material

Inspeetion Method

Gage
Visual

Gage

Visual

Inspection Hethod

Visual

Visual
Visual & Scale

Template

)



TISSUE PAPER

First items will be inspected for meeting dimensicnal require-
ments of MIL-M~50023, Thereafter lots will be accepted upon the
certification for conformance tc the requirements of Specification
UU~P-553. The lots will be inspected to assure that no shipping

damage has occurred,

TAPE
Specifications: PPP-T=-76
First items will be inspected for meeting dimensional requirements,

Thereafter lots will be accepted upon the certification for conformance

to the requirements of Specification,

The lots will be inspected to assure that no shipping damage

has occurred,




CARRIER ASSEMBLY

Drawing No. C5-4-38%

Classification of Defects Characteristic Inspection Hethod

Class and AJL

Majcr 1,09
1. Length 13 3/4 + 1/16 Scale
2, Width 8 3/8 + 1/16 Scale
3. Damage Visual

Tears, holes, burns, and damaged hardware

4, Incorrect Assembly Visual
All parts shall be welded in the proper place,

S5, Fastener separation Tactual
The fastener shall snap open and closed,

6, Marking missing, ircorrect or illegible Visual
Marking must be legible and as specified.

7. Interior Contamination Visual & Tactual
irease or o0il not permitted on interior
Minor 2.5%
51, Contamination Visual & Tactual

Gresse, o0il, and foreign material not
permitted.
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DESTRUCTIVE TESTING

The lots of Carrisr Asserblies will be tested for ssan separation,
Sampling will be as follows:

Use MIL-STD~105, Table III-B and Table IV-A, Initial sampling
for seam separation will be performed using level L7. After 5 consecu~
tive lots have been accepted at this level, reduce the sampling to
Level L5. Level L5 shall be the minimum level of inspection. In the
event a 1ot is rejected, return to level L7 and proceed as stated
above,

Test spacimens will be cut as follows: Using 1/2" x 4" die
cut 1 specimen from each manufacturer's seam, These "dumbbell"
specimens will be tested on a 5cott Tensile Tester with a Type Z-1
clamp arnd a rat: of travel of 20 inches per minute. No individual
shall test less than 7 pounds,

Carrier assemblies sh 'Y be certified to meet the requirements
of all applicable specimens. Certificaticn shall inciude actual

results for the seam sseparation pull tests,

5% )




Specification: MIL-B-131

Drawing No,: B5=20-305

First items will be inspected for meeting dimensional reguire-
ments. Thereafter the lcts will be inspected to assure that no

shipping damage has occurred,

RSC FIBER BOX AND SEPARATORS

Speeification: PPP-Bw636

Drawing No, D5-20-306

First items will be inspected for meeting dimensional require-
ments. Thereafter the lots will be inspecticd to assure that no

shipping damage has cccurred.,

@




SECTTION V
INSPECTICH ARD TESTING
OF
COMPONENTS PRGOUCED BY

END ITEM MANUZACTURER
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Filter Unit:

A lot shall consist of the filter unit produced from the same
material under essentially the same manufacturing conditions, However,
nct more than ovne lot of filter material shall be reprassented in any
one lot of filter units,

Fageblank:

A 1ot shall consist of those faceblanks of one size produced
from one lot nf molding compound or & maximum of one week's production.
A lot of molding compound is that quantity of material that has been
manufactured at one plant by one manufacturer in one week under

essentizlly the same manufacturing conditions,




FILTER UNIT

P
-
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Lo
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ation 1!

Operation No, 10
Blank Filter paper

Cpsration No., 30
Asssmble paper % Sereen
in filter unit edge
muld. Mold filter

urit edze seal

Operation Ne. 20
Screening
Inspection by operator

Inspection Station No.

Sample Inspection &
Testing




Sample inspection for visual defects ir. z. wordsn~e with the
Claysification of Defects will be performed at Itation 1, using a
continuous sampling plan,

Sampling for critical non-destructive tests will be perforued

at Station 1, usirz a continuous sampling plan,

6y,




CD V=05 MaSK, PRCTECTIVE, CIVILIAN FACEBIANK (A)l Zitv.)

(60 Operation No. &0

. Mold Faceblank

’/1

(\j%) Operation No, 70
Sereenir; Inspection

By Production

[ Station 2} lnspection Station No. &

Sample Inspeclion

@




INSIZJTION AND TESTING FACERLANKS

300% screening inspection will be performed by production during
operation 70, for visual defects in accordance with the Clasaification
of Defects.

Sample inspection for visual defeets in accordance with the
Classification of Defects will be performed at Station 2, using the
continuous saampling plan,

Twenty :20) faceblanks produced under standard operating condi-
tions shall be selected at least once per month and ‘ested for all
physical requirements in accordance with applicable sjecifications,
Sampling will be done by Quality Control personnel, Tasting and

certificatinn will be done by the lLaboratory.

@3




Inspeation Station No., 1
Spec.; OCD Specificstion: CD V-8C5 Filter Unit

Drawing Nos,: (5~3-893, C5-3-896, C5~3-899, $05-3-903, C5~3-506,
£5=3~909

Classification of Defects Characteristic Inspection Method

Class and AQL

#Critical

A. ©DOP Smoke Penetration
Filter assemblies will be tested for DOP Test Smoke
Penetration using E27 penetromster,

B, Air Flow Resistance
The filter assembly inhalation resistance Test
shall be determined by using 127 penetrometer

Major 1.0%

1. Component missing, incorrect, or incorrectly
assembled Visual

2. Improper edge seal Visual
Filter paper cr screen not sealed, exposed
charcoal layer at edge

3., Imperfections Visual
Blisters, thin spots, non-fills, porosity.

4o Damage Visual
Punctures, tears, holes, exposed charcoal layer.

5. Contamination, Visual
Srease, oil, or foreign material,

Minor 2.5%
#%51, Profile incorrect
#Tool controlled

Referee standards for visual defects shall be established by
the Juality Control Cepartment,




&
o)
N
=
I
F2
*
‘g
H.2]
3
571
3
[~
3

——

...... o PROTECTIVE CIVILIAN FACERLANK (3ize

Spes.: OCD Specificstion; CD V-805 Faceblank

Drawing Nes.: (5-2-908, C5-2-909, C5-2~910, C5-2-911, C5-2-912,

C5~2-913

Inspection Station 2

Classification of Defects Characteristic

Inspection Method

Class & AQL
Major 1,0%

i,

3.

L

5e

6,

7.

8.

9.

10,

Incomplete or short shot
Faceblanks which are not ccmplete in all
areas due to non-filling cf the cavity,

Sink or shrinkage marks

Distortion or reduction in material
thickness due to shrinkage which
affect the assembly.

Orange peels
Rough surface appearance similar
to the texture of an orange peel,

Tlow cracks - Flow cracks which enlarge
upon probing.

Blisters or bubbles - Open cor closed
or air entrapments.

Burned spota ~ Areas of detericration
due tc excessively high temperaturss or
hot spots in the mold,

Excesaive shrinkage around sprues
Excessive shrinkage around stock injection
or escapement areas,

Stock breakdown~leterioration of
stock due to wmproper ingredisnts or
composition,

“xcessive flash - Flash in excess of
1/16 inch,

Contamination - grease, oil, or other
petroleum products which are detrimental
to the vinyl compound.

Damage ~ Permanent set, cuts, tears, and
holes due to improper handling or storsgs,

Visual

Jisual

Visual

Visual

Visual

Visual

Visual

Visual

Visual % Scale

Visual

Visual




INSP-CTION STATION 2 ~ Continued

Class and AGL Charscteristic Inspection Method

12, Foreign Material Visuai
Presence of piseces of material which are
foreign to the vinyl. Foreign matzrial
which is 1004 of the thicknass of the
part, or is made up of large pleces or
concentr-ted areas of small pieces is
c¢onsidered a major defect.

13. Marking incorrzct, faceblanks shall bs
correctly marked for size, and medallion
correctly rlaced and dated.

Minor 4,0%

51, lolding imperfection Visual
Flow crack which does not enlarge on
probing, smal) biisters in non-¢ritical
areas such as the two cuiside temple tabs
and the chin strip which is rams .4 after
wejoling, light dlzeoloratinon dus to burns,

52. Contamination Visual
Other than Majcr 10.

53. Color {olor Chart
As specified in contract

Referee standards for visusl defects shall be established by

the Quality Control Department,




SECTION V1.
INSPECTION AND TESTIRG
OF

MASK




CD V-805 MASK, PROTFCTIVE, CIVILIAN LOTTING REQUIREMEMTS

A

A lot shall consiat of the masks from cns size fassblank pro=
duced by ons manuwfacturer from the same materdisals and under sssantial~
ly the same manufacturing conditions, Howsver, not mere than one lot
of faceblanks or one lot of filter units shall be repressnted in any

one lot of finished masks, '

- wm e o e

CD V-805 MASK, PRCTECTIVE, CIVILIAN: JDISFECTION REJUIREMENTS

41l sample inspection for visual defescts on the mask assexbly
line will be performed using a continuous saxpliing plan,

100% inspection and testing will anply %o all critical defects.
The ,uality Control inspector will verify the 1COY inspection
ocbservation.

Sample inspection for non-critical defecis will be performed

using a continuous sampling plan,

Coar
@




¢D v-807 MASK, PROTECTIVE, CXVILIAR

Assembly Procass Cnart

@ yperation No, 80
NS Asguxble tacemnk, twe
lenses, and filter unit,
and weld
o
( ‘,39 Operation Ne, 90
N\, Screening Inspection
8y Production
{ Station 3] Inspection Stoation Ho. 3

Sample Inspection

()




INSPECTION ANT TESTING FASEBLANK A3SEMBLY

100% screening inspaction will be performed by production for
filisr 2nd lens seal in faceblank during Operation $0C.

Sample inspection for visual dafects will be performed at
Station 3; in aceordance wilh the Classification of Defects, using

continuous saxpling plan,

[\

Sampling for desiructivs tests will be performed using an L7

E214

Sample in acsordance with MIL-STD-105,

(e,




I1ENS AND FILTZR UNIT .ELD:

1. Selsct samples in aceordance with MIL-STD-105.

2. Cut a line through the wel-sd ares at the points indicated

beliow fXS\\

D

3. FLEX the faceblank back on itself and visually inspest for
parting of the weld of Filter Unit and lens to facebiank all around
the periphery. Apply pressure with rollirg motion of the side af
the thumb on the filter unit and the lens awsy {3 times maximum 5t cne
place) from the faceblank in all suspsct arsas c¢f the filter upit snd
lenses,

L. ANY 3EPARZTICN wHICH REDUCES THS WELD TO LI33 THaH 1/16"

IS CAUSE FOR REJECTION.

5. When a defect occurs during sampling, ail facedblani
assemblies produced since the preceding sample was pulled is suspsct
material. In this situation, the following procedure will be used:

a. Select a ten (10) piecs sampis 8¢ randox from t! 2 suspect
faceblank assemblies,

b. Test tris sampls following steps ope (1) throush four (4],

c. If all ten {10) units chacked zre acceptabls, suspact
material is to be released to productien.

d. If a defect occurs on any of the ten (10) sample units,
suspect faceblank assemblisd are to be 3erapped, and
corrective sction be taken to eliminate deficisncy,

6. As a check on future production and Lo werify corrsctive

action, five (5) ccnsacutive units from the sorracted process ars

to be examined using steps one (1) through four {4}, Thsse five (5) /T
(7




consecutive units must be defect frea before resuming normel preduction

and the sslection of one (1) random sauple from esch hour's jroduction.
7. Each of the samples tested for weld acceptability will also

be checked for other visual defscts described in the Classificstion

of Defects for the assembly. Any discrepancy should be reported (o

responsible production personrsl sc that corrective action may be taken,
8, The same destructive sample used Yor the Lans and Filter

Unit Weld Test shall be processed throuch the applicable operations

and te used to perforn the Chin 3eam Weld Test at Inspection Station 6.
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{ inspection 6 |

QOparation No. 100
Weld chin strap

Operation No, 110
Assemble deflector
assembly and weld
two tabs.,

Operation Ho. 120
First Chir seam weld
Trim chin se:s weld

Operation No. 130
Heat flatten and pierce
for outlet valve zeat

Operation ¥o, 135
Trim excess flash
from chin seam

Inspection Station 6
Chin Seam Strangth




Chin Serm Stremgth, Chin Seam Strength test will be conducied in

aecordance with the procedure outlined on the following paragraphs at
Inspection 3tatiosn 6,

1. The same deztructive sample taker at Station 2 shall be used
for tests at Station 5,

2¢ A test sample shall be prensred in accordance with the illu~
stration titlsd "Test Specimen for Tear Test in Chin 3Seam,"

3. A test grmesimen shall be tested in 2ccordance with ASTM
Method D633, Tentative Method of Test for Tensile Properties of Plastics.
The speed of testing shali bLie Speed D, 20 inches per minute, The test
specimen shall be tested for tsar properties only as specified in this
sestion, Calculations shall be the following:

2. HRecord the thickness of the test area before testling.

b. Record the meaxirum load carried by the specimen during the test,

¢, Calculate the results by using the following equation:

2 {1n
Tear Strensth = ood Carried {lbs)
SHreng Thickness of Area (inches)

4, Tre results of the test specimen shall be equal to or greater
than 175 lbs. per inch.

5. Any test performed on a test srecimen that has been heat
flatisned longer than one hour shall not te considered valid, If an
invalid test ocecurs for this reason all masks produced since the pre-
ceding acceptable sample was tested are considered suspect material,
Procedures outlined in step six (é) for suspect material are z;plicable

to this situation.

®
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tested are considered suspect material., The following procedures are
applicable to all suspect material:
a. Sslect ten (10) masks at random from the suspect mask assemblies,
b. Test these ten (10) masks following steps crie (1) through four (4).
c. If all ten (10) masks iLested meet the requirements of step
four (4), the remaining suspect material is acceptable,
d, If any of the ten (10) masks tested fail to meet the require-
ments of step four (4), then the remaining suspect material
is nnacceptable mateirial,
7. As a check on future produection and to verify corrective action,
two {2) consecutive faceblanks from the corrected operation are to be
tested using steps one (1; through five (5)., If the two corrected samples

meet the requirements of step four (4) preduction may be resumed.




PROTECTIVE CIVILIAN CD V-8C5

CIMEN FOR TEAR TEST

-
s

TEST SPE
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——CUTTING LiNiS
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CD V=805 MASK, PROUTRCTIVE, CIVILIAN

Assembly Process Chart (Continued)

»:\\
"
o

j/ﬂ
\

¥)

1

),

170 i

.

@_

..-\
/\2?/

Opsration MNo. 140
Assemble six buckles

Operation No, 150
Assamble outlet valve
seat and retainer

Operation No. 160
Assemble outlet
valve disc

Operation No, 170
~t3omole cutlet
vzlve cover

Operation No. 180
Test for resistance to
sirflow and DCP 3mecke
Penetration

Operation No. 190
Teaat for outlet
valve leakage

Operation No, 2C0
Asxambls head harness

Cperation No. 210
Clesan facupliece

inspection Staticn No. 4
Sample Inspection and
Testinrg

(2




iNGPECTTON AND TESTING FACEPIICE

iC0% testing will be performed by production for the following
critical defects:

1. DOP Smoke Fenetration

2, Outlet Valve Leakage

3. Hask Kesistance to Airflow

Sampling for Visual defects and non-destructive tests will be
performed at Station 4, in accordance with the classification of
defects using a continuous sampling plan,

4.C. sampling for destructive tea*s will be performed at Station
4, using an L7 sample in accordance wich MIL~-STD-105, Destructive
tests to be performed are:

*DOP Smoke Penetration

#Airflow resistance

Gas Life after rough handiing
#(DOP Smoke Penetration test and airflow resistance test are done as

part of complete gas life testing).




DOP Smcoka Paneiration and hesistance 1o 2irflow

b 5 - 3 P

ne assembled facepiste ahail ve tesied for DOP Smoke Fenetravion
and air flow resistance using & 577 psneirometer modifisd with bell
chambér, The valve for UOP 2moke renetration and air flow rasistance
on the assesbled facepiece 2.ter ruugh handling shall not exceed re-

quirements for as received lLaester,

Rough Handling

The samy.s masks shall be rough kandled four (4) masks less head
harness at one time for 2 minimuw ol t5 minutes in an E4 rough handling
machine from which thy baffle has been removed, This machine will be
further modified by the addition of fins mesh screen on each side,

This testing shall be Jone without the use of a rubber ball on other

deviees on the interior of the machine.

Gas Life {After rouch Handling)

The periphery of the sample facepiecs shall be electronically
welded to effsct a lsakproof seal. The outlet valve slot shall be
assembled to the specified adapter and placed in the All Purpose,
Gas Life Tester, 2. The testing conditions shall be as stiled in
the applicable srecification. The corrected gas 1ife of aach sample

shall be recorded to the nearest 0,1 minute,




The ienx ahall not he zeratshad or

4.2 RBAL 2 H Lamages

To determine dasecged or suspsst lens, reading test and rsferee sacples

should “o used,

Lansad which exhibil optical defesis, including scratches, will

be subjectsd Lo 2 psriormance sxamiration to determine whether or not

the defeets adverssly afizel serviseability or viesibilily, The face~

»

piste or cula lans contsxining optical defects will be positicned in

its norma) use position {lens approximately Z° from eyes of wearer)

and the

various

{faseapiece) wiil be considersd defegtive if the inspegtor observes:

b,

ingpscter will look ihrough the lens at several objscts at

ietances undar varicus desgrees of light available, The lens

Reading of trpe, suen 23 printing on ihe C2 ¥-805 carriasr,

ar z paragrzph of 6 point #4, Gothic Light Condensed Type,

&t 3 minimum distance ¢f 187, cannot be easily sccompliished
through the lens. If such reading can be easily aecomplished
under idsnticsl conditions without aighting through the lens.
That detsila and cutlines of the objects, which were clearly
discernabis without sighting thnrough ths lens, became dis-

rted wher

..'f

viewsd through the lens under identicsl conditicns,




MATHRHATICAL EXPRESSIONS FOR 3TATISTICAL TE:MS

The following mathematiczl notstions are used in dessribing and

derivirz the arithmetic mean (X) of a series of numbers:

a, Xi = an gbesarvavion or measurement
g = sum of or summation
n = nurber of obssrvations or measurements

n
£Xi= summation of a series of numbers with subscripts going
i} froml ton

n

Enixi = arithmetic mean = X = the sum of the observations
i=1 divided by the number of observations in the series

o

3 .

-4 Xi'X *X +).. t e 5 ’X

A S T 8.
i=) n X

Example: Xl = 5 13 =7 X, = 5§

X, =4 X, =6

L
then
- &0 in + X, ¢ K, +X +X
X-ai}(insi)(i-xl 2 MR T
i=1 i= 3 gi-5~14

b, The mathematical expression for standard deviation is given
below:

1. R
o /€ x4 2

i=l
n

>




2,

Standerd deviaticn can also be found by a, determining the

devistion of each value from the arithmetic mesn (X) sb.8quaring

each deviation, ¢, adding or summing the squared deviations,
d.,dividing bty the number of observations, and e, taking the

square root,

0’-\)% w  (i-X )?

The identity between the ¢wo expressions for ¢ may be proved
algebraically,

Example:

Find & using both methods when

Xl=10 X3‘9 X, =12

5
X2 =z 8 KA = 7
X, ¢% +
- 1* 2 XB*XI‘+X5 v 10484947412 = 9,2
£
P4

i=1 5

Oy T BTG - 5.2
;

ONEE owet - \[F6- ke -5 = 17




or

X=X = 10-2.2 = 0,2 15" e 0.2 = 0.8
" -
- - e - -
Xz-x s 39,2 « 3,2 {){2.. :} ~ (,1.2’\’&, = 1,44
o by -~ > ? 3 Ly 2
~
2 "'\“ 2 .
XI“'X - 7"902 ¥ ‘{‘2 X\X"'ﬂsic = .-::’2)‘_ = 1\50;-2;"
- P N wo, o4
)'\‘t,“'x - .4.2°9t)- » 418 (“:"" )'L 3 {208,"‘ L] ’(.8‘-’_&
14,80
then

\ql& 08 &

bed
oah & W - EE NTH -
\ :

i=}
e¢. When sample sizez are small {urder 35 cbservations) a more
efficient estimate of stardard devistion may bs obtained by

the following method:

This formula is equivalent %o ihe others give:r when sample

sizes are approximately 35 or cver.
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Claseification of Dsfects

£G1, and Class Characteristic Inspection Method
*¥ritical
A, Test for DOF smoke penetraiion Test

The assembled facepiece shall be tested for DOP Smoke
Penetraticn using E27 penetrometer, modifi -d with bell
chamber,

B. Airflow Reslstance
The assembled facepiece shall be tested for
airflow resistance using E27 penetrometer
modified with bell chamber,

C. Test for Outlet Valve Leakage Test
The outlet valve assembly shall be tested for leakage
using the M4 Ouvtlet Valva Leakage Indicator, Leakags
through the assemilcd outlet valve shail nct exceed
15 millimeters of air per minute, at a pressure differ-
ential of 25 millimeters of water, when tested as
specified above.

Major 0.65% AQL
1. Component missing incorrectly located cr attached Visual

The assembled facepiece shall not have any component
missing or incorrectly lccated or attached,

2. Lens damaged Visnal
ihe lens shall be free from damage such as pressurse
marks, and scratches which will impair vision,

3, Hardware nonfunction Visual
The hardware shall furction as to its specified
requirements,

4. Saparation buckle - rivet to facseblank Visual

The buckle - rivet joint shall be theroughly flexed
and stretched by the fingers. The rivet shall not
separate from the faceblank when tested as specified
above,




Cutlet vaive loose in faseblank Visual
The outlet valve shall be tightly sealad to the face-
blanks and shall not be looss when pulled with the fingers,

6. ~hin seam incorrect Visual
The chin ceam shall be correctly welded and positioned,

7. Damage Visual
The assembled set of faceblank, cracks, dents, tears, holes,
or abrasions. A waximum of 3 cracks per rivet is alloweble
provided crackes do not extend beyond tops of radius,

8. Marking incorrsct Visual
Fasepiece shail be corr-ctly marked for size, and
medallion shalli be correctly placed and dated,

9. Contamiration Visual
The facepiece shall be free from zoatamination such
as dirt grease, or oil,

Minor 2.5% AQL

51. Chin strap welded lap incerrect Visual

The chin strap seal shall be thoroughly flexed and

stretched by the fingers, The seal 3hall bs irapected

for adequacy, separation of welds and such cther defects

as are indicative of poor seal technique. The welded lap
of the chin strap shall show no signs of the above specifiad
defects when tested as specified above,

52, Deflsctor ascembly seal to faceblank,

The defelctor seal shall be thoroughly flexed and 2iretched
by the fingers., The seal shall be inspected for adequacy,
separation of welds, and such other defects as are indicative
02 poor seal technique. The defeletor seal shall show ne
signs of separation from the facehlank at the welded ceals
nor show any i‘sears in deflector material whon tested as
specified above.
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Assembly Proczss Chart

;

;
60)
70

2
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i Station 5[
;2 )

Operation No, 220
arap facepiece in
tissue paper and tape

Operation No, 230
Mark carrier and place
facepiece in carrier

Operation No, 240
Mark water-vapor proof
tag and put carrier in
bag.

Operation Yo, 250
Heat seal water~vapor
proof bag

Operation No, 260
Flace thirty masks in
RSC fiber box

Inspection Station No., 5
Sample inspection and
testing

Operation Ko, 270
Tape box for shipment
and mark

{2/,

9




INSPECTION AND TISTING (D V-805 MASK

Sample inapection will be performed at Station 5, in accordance
with the ciassification of defects using the continuous sampling
plan.

Destructive tests will be as specified on the next page.
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Destructive Testing - Station 5. Package Leaksge and Noisture,
Sample masks shall be pulled from the assesmbly line at Station 5, for
the purpose of dsstructive testing using am L7 sample in accerdance
with MIL-STD-105,

Tests:

Package Leakase., Leakage of the ssaled bag conts_aing the mask
and carrisr shall te determined by subjecting the pac.age to the quick-
lenk test, Packages shall be immersed in wster whi:h has been heated
to a temperature of 125°F. to 130°F. The upper face o. the package
shall be parzllel to and not more than one inch bslow the surface of
the water, Each face of the package shall be rotated to the sau3 posi-
tion until the entire surface of the container has been examined,

Each seam and face of the package shall be cbserved for a
minimum period of 15 seconds and a total elapsed time not to exceed
two minutes., Observation and evaluation of air bubbles shall be
made at each poszition of t{he sample, Bubd les which appear on the
surface of the package but are not released shall not be indicative
of failure. A steady stream or a recurring successiocn of bubbles

from any surface or seam shall be cause for rejection.

A




Moisture, Moisture content of ul.3 sample fasepieces shall te
determined by weighing the masks to the nesrest 0,1 gram (wet weight)
immediately after unpackaging. Place the mask in a forezd air drying
oven at 150° * 2°F, untii eonstant dry weignt within 0,1 gzram and
determine the percentage moisture content by the following formla:

Percent moisture content = 100 {(wet wt. - dry wi.)
wet wt,

The avirags moisture content of the sample facepieces snsll not
exseed 2,0 por cent and no individual facepiece shall excesd 2,5 per

cent moisture when tested as specified above,

)
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Inspection Station No, 5

Spec, OCD Specification; Fretective, Civilian, CD V~BO5 Mask
Dwg. No,

Classification of lefacts
Accept Standards

Agl and Class Characteristics and Inspaction Methods
Major 4.0% - AL Visual
1, Initisl wrap missing or not secured im place, »

a, Zach facepiece shal. be wrapped in the specified
tissue paper which will be held in place by a
gummed tape.

2, Packaging Method incorrect or damaged Visual

a, #fHach mask shall be placed correctly into a
carrier. The carrier will be marked as
specified.,

b. Each carrier will be placed in a waterproof
bag and sealad.

3. Containers incorrect Visual
L. antity per Container incorrect Visual
a, Each contairer shall contain 30 masks of one size,

5. Interlocking Partitions missing. Visual
There shall be one sst of interlocking partitions
for each box of correct dimensions.

L

6. Closure of Zontainer Incorrect Visual

a. The box shall be closed by taping all seams in-
rluding the manufacturer's jolnt with minimum 3
anch wide gummed or pressure sensitive tape ex-

tending the tape over all corners al edges st
least three inches,

7. Damaged Containers V4sual

a. The conteiners shall be free from oil, grease, and
water damage, The container should not be
Crushed in any way.

8. Marking incorrect, missing or illegible, Visual
The container should be marked according to




