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Sectlon T INIROPUCITON

1, NATURE OF PROGRAM

The purpose of this study program was to eveluate the feasi-
bility of developing and installing collective protection equipment
on the varilous subsystems of the AN/MSG-4 Antiadreraft Defense
System, and to evolve the optimun designs required, The collective
protection equipment for study consideration included: a chemical,
bacteriolosical, and radiclogical (CBR) filter for filtering irri-
tating, noxlous, and toxic pases and aerosols from the alr; a
presswe~control device to maintain o saflc positive pressure within
the protected shelter Lo prevenl backdrafts; and an air lock to
permit personnel to make paf'e entry and exit from the ghelters/
vehlcle, Collective Protection Equipment, therefore, serves to
safepuard operat.ing personnel from chemical, bacteriological and
radiologlcal contruninants,

e tera "collective" indicates, however, that protection is
afforded to a large group or area, in contrast to an individual in
the open. The basic principle studied 1s to protect personnel or
equipment by an cucloswre which 1s not originelly contaminated by
these agents, and to further prevent the enclosure from becoming
contaminated by presswizing it so that outside contaminants cannot
leak in, ‘The principle fwlher provides [or decontamination of all
alr used for the shelter pressurizatiou and ventilation processes
l'or protective pwposes. This study also considerced the Protective
Entrance which permits personnel to enter and leave s protected
area without admitting contaminants or adversely distuwrbing the
pressurization. Upon enterinpg a protected area from a contaminated
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atmosphere, personnel are required to shed contaminated clothing
in the protective entrance, dispose of it to the outside, and
cleanse themselves with decontaminating agents before meking final
entry into the safeguarded area., i

Yor planning purposes, the study was termed "Phase I" of a
tentative Chemical Corps program to develop complete collective
protection for moblle elements of the Field Army Air Defense.

2, GENERAL SUMMARY OF PROGRAM

In June 1961 the Ground Systems Group of llughes Aircreft Company
was avarded & contract to conduct the Phase I study program. The
study program was started 1 July 1961 and wes completed 15 February
1962,

All major subsystems of the AN/MSG—4 Defense System were con-
sidered in the study torether with the AN/GSS~1D Radar Surveillance
Central,

The first part of the program was devoted to studying principles
of CBR protection and methods of adapting suitable equipment to the
various subsystems. At approximately the midpoint of the program,
designs were formulated for representative equipment. The cone
cluding portion of the program wes comprised of mockup construction
of CBR equipment for eveluation by the Army Chemical Center, and as
a basgis fTor future planning for Phasell. Phase IT will yield pro-
totypes for test and field evaluation,

The application of the Collective Protection Equipment to the
AN/MSG-4 subsystem vehicles was found to be feasible, The study
revealed that the necessury modifications can be made to the sub-
systems to accomodate the control system, air inlet connections,
and the support attachments. The power available from GFP genera-
tors in common usage with various subsystems is adequate, although
somevhat marginal for the Operations Central in both the AN/MSQ-lB
and AN/TSQ-38 subsystems,

During this Study Program, the contractor produced a mockup of
a filter unit for eveluation. The evaluation of the mockup demon-
strated that further development of the equipment is practical,
thot 1t will adequately saleguard all portions of the AN/MSG-4
Syetem, and that the equipment is adaptable for application to all
subsystems with the modifications described herein,

In the course of this Study Program, the contractor developed
a unique and practical construction principle for a Protective
Entrance which can be used with all types of collective protection
systems. A mockup of the Protective Entrance was bullt from mate-
rials closely approximating those which will be used in later




[0 TS

production hardware. Ivaluation of this item gave full indication
that the principle is practical and ccompletely adaptable, with
additional development, to all subsystems of the AN/MSG-4 System,

The followlng sectlions of this report present full detells of
the study, design of applicable equipment, and the nature of modi-
fications required to adapt the equipment to the varlous vehicles
and shelters.
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Scction IT REQUIREMENTS OF COLIEGTIVE PROTHCTION EQUIPMENT

3. LENVIRONMENI

The purposce of -the cullectlive protection cquipment is to safe-
guard the lives of the perconnel operating the AM/MSC-4 Antiair-
cruft Defense System when the wnblent atmosphere contains chemical,
bucterliologlcal, aud radiologicul apents. Seusons of the ycur or
terrain do not limit the necd ol sueh protection und, therefore,
the colleetive protection equipment must Le capuble of operating
under the sume condltlons preseribed for the AM/MSG-% System. This
includes wnbient operating temperatures f'rom 115071 to ~65°F und
clevetlons trom sen lovel 42 10,000 reet, wder all conditions
imposed by ouvtdoor cnvironment.

h,  DEGREE OF PROLCTION

The Fllter Unit, at rated wir flow, provides protection against
CBR agents comparable to the protection provided by o standard gas
mack, ‘The Filter Unit olfers adequate protection against chomicals
and bocteria, and particl protection wpainst radlation, beecanuse it
15 cupuble of preventing rallout purticles f'rom entering the
vehlele/shelter, but does not prevent fallout from scttling on the
vehiiele.  Poartlieles which are ouly harmful when the fallout touches
the skin, or when swnllowed or inhaled, will Le stopped by the
outer surfacc of the vehicele or the Pllter Unit, Additional shiel-
Aing would be required Lo complelely protect personncel and equipment
withiu the vehicles {row all radiation sourcey.



" §, TRANSPORTABILITY

Appendix A of Contraet DA 18-108-CML-6618 states thet the cole
lective protection equipment shall be capable of being transported
in kit form by vehicles no larger than the standerd 2 1/2 ton truck.
Tronsporation in kit form in smaller vehicles such as the 1/L4 ton
truck and/or trailer is desirable. It is anticipated that all
collective protection items will fall within the latter category.

6., EASE OF INSTALLATION

Eagse of instellation was a primary design guideline and is
reflected in the simplicity of designs evolved, Design detaile
are described in the appropriate sections.

7. CONTRACTURAL REQUIREMENTS

The work performed in Phase I consisted of evaluating the
application of collective protective equipment t0 the following
R & D and production subsystems.

AN/M3Q-28 RDPC

AN/MSQ-28 WMC

AN/MSQ-28 SMES (AN/MSM-34)
AN/MSQ-28 RET (AN/MPS-23)

AN/MSQ-28 Maintenance (AN/MSM-55)
AN/MSQ-28 Antenna Traller (AN/MPS-23)
AN/MSQ-18 OC

AN/MSQ-18 CDG

AN/TSQ-38 OC

AN/T3Q-38 CDG

AN/GSS-1D Redar Survelllance Central

Mockupe were provided of a basic 400 c¢fm Filter Unii module,
an 800 cfm Filter Unit, and o Protective Entrance. The two Filter
Units will serve all of the subsystems with the exception of the
AN/GSS-lD Redar Surveillance Central. The Protective Entrance was
designed for the AN/MSQ-EB RDPC and WMC vehicles but 1s substantially
representative of the five models required for all of the
AN/M3G-L Subsystems,

The AN/GS3-1D Radar Surveillance Central is not listed as an
applicable system in Phase I Contract DA 18-108-CML-6618, but was
added by the request of the U,S, Army Chemical Center. The con-
tractor agreed to undertake a study of the AN/GSS-lD within the
available remaining time end funding.
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Section ITI ASSUMPTIONS

8. AIR LEAKAGE RATES

On L& August 1961, the head of the Air Filtration Branch, U.S,
Army Chemical Center, Murylind, visited the Hughes Airceraft Company.
The major problem discussed wus the cstablishment of air delivery
rates for the Filter Units. :

The Army Chemical Centoer had previously pertormed a feasibility
study of Collective Protection kEguipment for several different
vehicles of the AN/MSG-U Oystem to aid in cstablishing the air
leakage rates. The contructor was supplied with Technical memo-
randum #32-52, which gives the data {-om the tests, and planned
tc usc the date in this memorandum to determine the required air
flow capacity of the CBR Filters. IlHowcver, analysis of the data
revealed that the test methods usca to measure the lcakage rates
did not provide a truc indication of leakage that could occur

within subsystems of the AN/MSG-b under actual operating conditions,

because the air conditioners were not in operation during the air
lecakage tests. OSystem pressures during actual operation vary
widely within a given vchicle, and also differ greatly from the
nominal 1/2" and 1" water gage pressures used during the leakage
test. To illustrate, figure 11 shows actual operating pressures
within a WMC vehicle. Inasmuch as the test results do not reflect
actual operating conditions, and no vehicles were available for
test, the decision was made to base the Filter Unit design on
assumed values. The U,5. Army Chemical Center had previously
initiated design of a Filter Unit ror the ~ii/MOQ-28 vehicles
{Antenna Trailer excepted) based on an air delivery rnote of L0OO
cfm, which in their best judgment would adequately cover vehicle
leokapge rates and make-up alr to the Protective Entrance. The

Best Availabl'e Copy



decision was made to continue the study based on an air delivery
rate of 400 cfm, with the intent of bringing leakage rates of all
using vehicles within the required limits by subsequent modifica-
tion. Technical Memorandum #32-52 indicated that the air leakage
rates for the AN/MSQ-18 vehicles excceded the air leakoge rates

for the R & D AN/MSQ-28 vehicles. It was concluded, however, that
the larger leakage rate was caused primarily by the air conditioner
cabinet seals, and could be reduced to a level comparable to that
of the R & D AN/MSQ-28 vehicles. The 400 cfm Filter Unit delivery
rate was, therefore, also selected for the AN/MSQ-18 vehicles.

The U.S. Army Chemical Center had previously furnished air
filtration equipment for a shelter and wir conditioncr combination
similar to the AN/TSQ-SG system.  Thee shelter in that case hod
required 125 cfm of make-up air to muintain the proper pressurizo-
tion of the chelter. It wus theyctore concluded thal a Filter
Unit with u 300 cfm air rate would be salistuctory, as 125 cfm
would be available for makc-up air to Lhis chelber, and 175 cotm
would be available l'or scuvenging the Protective Bntranes,

The Production AL/Mitg=rv venied oo with aie condition s, at
this time, were monbio nwey Crow complebion and Lierstors we
available tor teoting. T AnMia=lb venielen tewd sl renay been
delivered, and the AB/TC=20 e lters woere shippeid upon domplotion.,
It wus theretore necesnnrey Lo ounde the above aoouanptions,

The air dedivor robe o Loesbablished ol the 18 Aurust

130 meevin o T L - Y b
Antemna Troailer nnd Lo ey torndoot beey coto dneluae the
AI/GES-1D Ohelber i foee oo it i1t soad donin stuad,

J.o o HFATING REGUIRREY

L was asswwed thot Loe Protoctive Potreneo would ol reguire
u o heobed il supply, becenwse rerconnel woldd wenr extrn layors
or elotuinge during sovere wenbner conditions and wouldd remove only
Liee contiminabed onler luyers of clothing betore ceoteringe the
stedber/veldele, UL, Army Cliemical Centor representatives approved
Liio asswnption followin: tiv ovaluation ot the Protective Entrance
mockup on the 106h wnd Y1th ot Jrmunay 1o,

Best Available Copy
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Seeticn IV COLLECLIVE PROTECTION SYSTEM

10, GENERAL COMMENTS ON AIR DISTRIBUTION

The purposed Category A Colleetive Protcction B puipment for
all subsystems cxeept the AN/GSS-lD consints of a Filter Unit
complete with an automatic pressuwre repwlating device, a Protective
Entrance and stowupe luellitiesn. Only the alr required for
ventilation and presswrization of the shelter/vehicle 1s delivered
to the shnltuv/vehiclu and the scavenging alr is delivered directly
to the Protective Jntrance, The scuavengling air is provided directly
to the Protcctive Fntruncee to prevent overlooding the cooling and
heating portions of the air conditioning systems. The following
discussion outlines the rcasons for this approach:

n. Reduction of Cooling Load, Table 1 eatitled "Cooling
Requirement Tobulatlon” was prepared to gulde the sclection of
the air distribution method. Column A ic thc calcwlated system
cooling loud in btu per hour including the cooling of 400 ctm of
filtered air. Column B is the canlculated cooling load based on
bypussing 175 efm of filtered alr directly to the Protective
Entrance. Column C is the rated capacity of the nir conditioning
systems used with various shelter/vehicles. Column D is the
calculated maximum cooling load when the Filtex Unit is net in
operation., It is cvident [{rom thls tabulation that the alr condie-
tioncrs on the AN/MSQ-18 and AN/TSQrSB systems would be secriously
overloaded i1 all of the filtered oir were admitted to the air
conditloning system allowing the scavenging alr to enter the Pro-
teetive Entrance through the CBR port in the vehicle door., It
should be noted that the capacity (Table I) of some air conditioners
1s marpginal when the ambicnt temperoture 1s 125°F. In these cases
it may be necessary to increase the alr condltionlny capacity at the
time of Installotion of Collectlve Protection Equipment.

v mmsmntdl
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b. Reduotion of Heating Load., A further consideration in
the gelection of the alr distrlbution method was the heating cycle
of operation. If all of the filtered eir is admitted to the air
conditioning system, coneldering an alr density of 0.1 1b per
cubic foot (which would correspond to sea level conditions at
minus €50F), an additional heatload of 34,200 btu per hour would
be imposed for heating the eir to a finel temperature of 700F. With
this method, the filtered air would be supplied to the Protective
Entrance at approximately 70°F thru a port located in the door of
the vehicle being protected. With an ambient temperature of minus
65°F the resulting air temperature within the Protective Entrance
would be approximately O°F, based on an overall U factor (heat
trensmission coefficient) of 1,47 btu/hr/OF/ft2. tThe additional
heat would overload all heating systems. In addition, it must be
noted that most shelter/vehicle air conditioning eystems are de-
signed in such & manner that relatively cold air will enter the
occupled compartment from the Filter Unit in low ambient temperature
operation., This condition can be alleviated by supplying the
scavenging air directly to the Protective Entrance.

u. Delection of Shelter/Vehicle Filtered Air Inlet Location,
The GFP air conditioner supplied for the AN/MSQ-28 vehicles is
equipped with CBR inlets for the admittonce of filtered air directly
into the blower inlet plenum., The air conditioners provided for
the AN/MSQ-18 and AN/TSQ-38 systems cannot be modified conveniently
to admit the filtered air into the blower inlet plenum chambers
which ore generally the lowest pressure point in the system, and
the filtered air must be admitted elsewhere. In the case of the
AN/MSQ-lB vehicles, it is proposed to install a CBR port in the
front bulkhcad of the M-109 van to provide filtered alr directly
into the air conditioner return air plenum, The air conditioner
for the AN/TSQ-38 system 1s mounted separate from the shelter and
is connected by flexible ducting. It is proposed to install a
" shaped coupling between the air conditioner and the return
alr duct into which the filtered air 1s admitted.

11. CONTROL GYSTEM

During collective protection operation, it 1s essential that
the minimum pressure within the shelter/vehicle and collectivs
protcction system downstream from the pressurization blower be
maintained above +0.3 inches water gage over atmospheric pressure.
Higher internal pressurc will prevent infiltration of contaminated
olr. When the shelter/vehicles are equipped with air conditioners,
the minimum pressure within the collective protection system normally
will be found at the suction side of the blower within the air
conditioner. WLth Filter Unlt opcrating, the pressure at this
point will be raised to approximately +0.5 inches water gage by
the Fllter Unit blower which has slightly more than the required
alr delivery and pressure capoclty. Pressure ot all these points
in the system wlll be raised accordingly. Control of system pres-
sure will be fully sutomatic and will be accomplished by components

11
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of the Fllter Unit, Minimum system pressure wlll be sensed by &
Dwyer pressure switch which will eontrol a reversible damper
sctuator motor. An additional back draft damper will not be
required on any of the systems, In fact, 1t should not be used

g8 1t willl increase alr leakege rates., In most ceses it will be
necessary to reduce the leakage rate of the shelter/vehicles to
obtain proper pressurlzation, In the case of the AN/GSS-lD system
however, the cooling of the electronic equipment is accomplished
normally by using ambient alr, Therefore, the alr flow required
may exceed the amount used for pressurization., In this case a
backdraft damper may be required along with & calibrated discharge
orening. The minimum pressure in the AN/GSS-lD shelter will be
found in the occupied area and the pressure switch controlling the
Fllter Unit dampers will monitor the difference in pressure between
the occupled area of the shelter and the amblent air.

12, POWER REQUIREMENTS

The subsystem vehicles are supplied power as follows:

Subsystem Voltage Phase Frequeﬁcyeeps

AN/MSQ-28

WMC 208 5 60

208 4 oo

RDPC 208 5 GO

208 5 hoo

AN/MSMa3H 200 3 60

208 5 hoo

RET (AN/MP-24) MY 3 GO

WG 4 400

AN/MOM-55 Y 3 GO

hie 5 oo

Radar Antenna Troallexr INTH 3 i)
AN/MSQ-18

oc 208 3 0

o'} 208 3 GO
AN/TSG-38

oC 208 5 6o

¢DC 206 R GO
AN/GSS-1D

Radar Survelllance Central 120 ) koo

o8 1 de
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The power selected to operate the Filter Unlt blower
serving the above subystems (except the AN/CSS-1D) is 208 volts,
3 phase, 60 cps. This requires that the Radar Equipment Traller
(RET), AN/MSM-53, snd the Redexr Antenna Treiler be equipped with
416/208 volt transformers. The AN/GSS-1D Radar Survelllance
Central does not have sufficlent de power availlable to pover
additional equipment and thus will be designed for 120 volt, 3
phase, 400 eps blower operation.




Section V COLLECTIVE PROTECTION EQUIPMENT DESICN PHILOSOPHY

15. PROTECTIVE ENTRANCE

a. Shape. The two considerutions that influenced the design
of the Protective Entrance were the requircments for rapid instal-
lation and minimum stowage spuce. A cylindrical shape was chosen
in order to eliminate the rigid framework normally required to
maintain a square or rectanguwler shape when the entrance is pres-
surized. A full size mockup was fuabricated and installed on an
AN/MSQ-28 RDPC vehicle. From tests conducted by the contractor,
as described later, it was concluded that the c¢ylindrical shape
was effective and practical. The fabriec assembly was constructed
of neoprene-coated nylon tabric weighing 16 oz. per square yard.

It folds into a shape 24 inches long by 14 inche: wide by 11 inches
high, thus greatly reducing the required stowage space. The fabric
assembly welghs approximately 25 pounds.

b. Single Point Suspension. The Protective Entrance is
supported {rom @ single point on top using a cantilevered support
attached to the shelter. The support includes a pulley for raising
the Protective Entrance into position. Future models will be
equipped wiil: an automatic latching device at the pulley to secure
the Entrance after erection.

€. Coupling and Door Framc. As a means of further reducing
the installation time, the Protective Entrance is furnished with
a coupling, or transition piece, which is permanently attached to
the shelter/vehicle. The Protective Entrarce Is thei: zipper-
connected to the coupling. Figure 1 depicts the Protective Entrance
suspended from its top and coupled to the door frame of a vehicle.

Best Available Copy
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d. Top Plenum, Filtered air 1s delivered to the top of the
Protective Entrance end is evenly distributed through the porous
fabric celling within the entrance. ‘The ailr travels down through
the cylindrical shape glving the piston action desired for scaveng-
ing contaminates from the Protective Entrance through exhaust ports
located around the periphery near the bottom,

st Rt
E o

e ]

e, Door. The door will be a crescent shope opening secured
by a Blide fastener {zipper). The xipper 1s equipped with two
gliders which permit opening or closing of any portion of the
door from elther direction. The zlpper opening in the mockup has
o rectangular shape, The zipper used was found to be too long,
and the shape of the door iuconvenicent. Subsequent designs will
be provided with a smaller door of crescent shepe In accordance
with the wishes of the U,S5. Army Chomicsl Center personnel who
evaluated the mockup.

L. Scavenging Air leakage Ports. “The scavenging alr leakage
ports are provided arownd the periphery near the bottom of the
Proteetive Botrance, 7The ports are designed to provide control of
the pressure within the Proteetive Entrance and are covered with
gusscted flaps on the outslde to protect agalnst backdrafts.

&. Spreuder Bars. The spreader bar is located directly under
tiic porous celling and attoches to o web belt which is in turn
attached to the support ring at the top of the Protective Euntrance.
The primary purpose of the spreader bar 1s to maintain the cir-
cuwlar shape when the Protective Entrance is not pressurized.

h. Tiedowns. Ticdown stokes ore provided to maintain a cir-
cular shape ot the bottom of' the Protective Entrance and to hold
it in place under wind conditions and when the entrance is not
pressurized,

1. FILTER UNIT

0. General., The basle Filter Unit includes a pre-filter,
two aerosol filters, two particulate filters, a blower, an
automatic pressure regulating system, two manual dampers, motor
starter, start-stor switch, and an inlet air weather shield.
Raler to ripures 2 through b fLor diagranatic and photographlc repre-
sentations of the Fllter Unit Design.

b, Pre-Iilter. The pre-filter is an inexpensive, cleanable
filter with metallic filter medin. Its function is (1), to pre-
vent large objects from entering the Filter Unit thereby prevent-
ing damage to the blower and (2), filtering out larger particles,
thus extendlng the useful life of the aerosol (particulate) filter.

PRI N M b g e
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&« Aerosol Filter. Aerosols are fine dust particles and
very minute accumilations of airborne liquid (similar to a dispersed
fine spray). This category of conteminant can carry chemical,
radiologlical, end bacteriologlcal elements that may affect the
human via the lungs or the skin, With respect to radiological
conteminants, the aerosol filter would prevent charged particles
from entering the shelter, but could offer no protection against
the Gamma rays of any fallout on the shelter/vehicle.

The aerosol filter media will be either Type 6 fllter
paper, pleated and separsted by fluted Kroft paper, or & pleated
glass mat separated by fluted aluminum separators. The pleated
and separated filter medio assembly i: bonded to the frame with
3 M brand adhesive, Type EC 750, Type E847 or Type 1236 (Minnesots
Mining and Mfg. Co.). The basic 400 cfm Filter Unit module con-
tains two aerocsol filters operating in parallel, one on each slde
of the center plenum, Filgure 12 shows the proposed construction of
the aerosol and gas filters.

a. Gas Fllter, The gos fllter removes the irritating,
noxious, and toxic gases in the conteminated air, including acrosols
which sometime re-evaporate into the gaseous state. The possibility
of re-evaporation of aeroscls dictates that the pgas filter be
placed downstream of the aerosol filter.

The filter media is ASC Whetlerik, an activated carbon
or 12 to 30 mesh which is impregnuted with certain salts. The
filter media is retaoined by glass mats which, In turn, are retained
by perforated metal plates attached to the frames.

e. Blower. The blower selected for the h00 c¢fm Filter Unit
module must Le of small diamcter to fit the very limited space.
To create the requlred static head, the necessarily small blower
wheel must be driven at approximately 7500 rpm, which requires the
use of a speed increaser gear box between the blower and the 3660
rpm, 2=-pole, 60-cps ac motor,

In order to provide for opcration of the Filter Unit in
either the vertical or horizontal position, the breather vent in
the gear box was located so that the blower, gear Lox, and motor
assembly can be rotated 90° clockwise about its axis (looking at
the blower inlet) without obstructing the vent hole with lubrica-
ting oil.

The blower has not been selected for the AN/GSS-1D Filter
Unit. The power source is U400 cps and thercfore the gear vox may
not be required us higher motor speeds can be achieved with hoo
cps power.




f. Autometic Damper System. The purposc of the automatic
damper system 18 to maintain the desired minimum pressure within
the protected system. As the filters become loaded, the resistence
to alr flow increases. The Dwyer pressure swltch senses the drop
in the minimum pressure differentisl and sterts the demper motor,
which begins to open the damper (air valve). When the pressure
differential reaches the desired level, the damper motor stops.
When the fllters are clean, the damper imposes a statlic head
penalty of 1 inch water gage which gradually decreases to O inch
watéer gage as the filters become loaded. When the dampers become
fully opened, a warning light on the remote control panel is
encrglzed to indicate that the filters should be checked.

Consideration was originally given to locating the damper
immediately downstream of the pre-filter. However, the face
areoa of the damper was determined to be too large for good control
of the airflow and pressure, and the damper was later redesigned
and relocated to the discharge side of the blower. The damper will
be of the opposed blade type with two blades.

&+ Mcather Shicld. The air inlet weather shicld wac desgigned
for mounting in two positions, to properly protect the 400 efm
Filter Unit when operating in elther the horizontal or vertical
position. The start-stop switch is mounted on the weather shield
Crame and therefore will always remoin in the gsame position re-
gardless of the operating position of the Filter Unit. The start-
stop switch is also covered when the weather shield is closed.

The pre-filter holding’frame forms mn integral part of
the weather shield and can be casily removed and replaced with
the weather shicld open.

h. Manual Dampers. A manual damper is installed in both
supply oir outlets on the 400 cfm Filter Unit to assist in properly
distributing the air to the shelter/vehicles and the Protective
Entrance, A spring-~loaded key held by slots on a quadrant permits
the blades to be locked at 10 degree intervals between the fully
opened and fully closed positions.

15. REMOTE CONTROL PANEL

a. General. The nature of the CBR atmosphere requires pro-
visions for operating the Fllter Unit in the safety of the protected
shelter/vehicle. To nesure this measure of safety, several features
are included in the control circuit and are located by necessity
on the remote control pancl which will be operated from inside the
shelter/vehicle. 'The punel will contain a circuit breaker, warn-
ing lights, pressurc indicator, and means for over-riding the
pressure switch and manuslly operating the damper motor.




The proposed remote control panel will be a portable unilt
t0 eliminate the high cost of unique installations for the various
vehicles, The portable remote control panel can be placed in any
convenlent spot within the shelter/vehicle eond placed in operation
by moking the proper connectdons, By virtus of the portable
design, the remote control panel will be ldentical for all AN/MSQ-28,
AN/MSQ-18, and AN/TSQ-38 vchicles.

b. Clrcuit Brewker. To obtain proximity to the power source
and reswlting maximum wiring protection, the circuit breoker is
included on the remote control vsnel,

€. Presswe Gapge. 5o that operating persomnel can be assured
of’ proper system pressures, a pressure gage 1s included on the
remote control pancl to monitor the diftfercnce in pressurc hetween
atmospherice pressure sud the pressure at the inlet of the blower
in the air conditioncr,

d. Monunl Control of Automutic Pressurce Repulating Dampers.
Under normul opuratlon, the Dwyer precsure switeh (located wlith-
in the Filter Unit) monitors the sume pressure difference as is
monitored by the pressurce gnpe on the remote control panel., The
pressure controls the operntion of the nutomutlc demper 1o assurc
the mointenanece of the proper pressure dit'ferentionl, In the event
the pressure poage Indicated o pressure switeh malfunctlon, the
operator can usce the override switeh to remove the pressure switch
Lrom the control circuit, and then control the doamper by o separate
"incrcase-of C-decrense” type switch. The dumpers can be opened
or closced as required witil the proper operuting pressure ditfferen-
tial has been reuached,

. Viarnduge Lidehts, s the Cilters become loadoed with cone
tuminants, the automatic dwnpers will open normally to wdjust for
this incercasced impedoance to oalr flow. When the dampers have reached
the 'ully opened position, a warning light will indlcote that the
f1lter clements require attentlon.  Another warning light is
provided to indlcate faillurce of Lhe blower motor.
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Seetion VI INTEGRATION OF AIR FILYRATION IStUIPMIENT
WITH AN/MSG-h SYSTEM SIRLARRG/ VENICLES

16, AN/MSQe28 (BXCHPT AL/IPS-55 BADAR AVISHHA TRAITER)

a. General. 1In occordance with the requircment ol the Con-
tract, the R & D vebleles were Ineluded in this study, Originally,
application of the Colleetive Protection Mguipment was not
Included in the R & D systems desipgn, and therefore no spuce was
provided, Buased on the study cllfort, It was determined that the
Pilter Unit couwld be mownted wnder the frame ol Lhe trailer, but
the fording requirements would require that the filter wnit be
protected by a water tlght cose.  In addition to bedinp watertieht,
the cace would have to be strong cnowh ptruceturally Lo vesist
the lorces that would exist 1f the trailcer beeame bogpmed In heavy
mud. In addition to the above desipu conslderations, it is entie-
pated that the two R & D systems will soon be replaced by Production
Systems.  'Therctore, It Is rceommencd thot the R & D vehicles not
be considered lor Collcctlive Protection Iiguiphent,

Deslen of the productlion I\N/M.“,Q-PB vehleles anticipated
the future addltlon of Collective Dlrotection Equipment and some
provislons were made Quring vehiele desien for future application
of' this cqwipment. Mipures 13 and L1 indicate e pencral mownting
arrangement ol Collective rotection Iquipment on two representative
types ol vehicles in this systoeu.

b Protective Mnbrance, The Proteetlve Entrance mockup
provided for design cvaluation by the UlS, Army Chemical Center
vop made epeclflceally to (Lt the /\N/ HQe28 WMC and RPPC vehicles.
Figures 7 through 10 show the Protective Mntrance at various
stuges ol Installation.
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It is noted that personnel entering the vehicle through
the Protective Entrance are required to ascend a ladder after they
dispose of their outer garments. When personnel ascend the ladder,
1t is expected that further decontemination will teke place since
the conteminants are driven to the bottom of the Protective
Entrance and expelled.

¢, Filter Unit. The Filter Unit employed on all AN/MSQ-26
vehicies 1s the W00 cfm Filter Unit. The mockup provided for U,S,
Army Chemicol Center evaluation simulated this unit. Refer to
figures 3 and 4. The 400 cl'm I"ilter Unit module will be uced on
all shelter/vehicles comprising the AN/MSG-d System with the
exception of the AN/(39-1D Radar Surveillance Central,

4. Mounting Provisions. The Filter Unit will mount on the
front platform of the troller adjacent to or between the air condi=-
tioners as dictuted by the trailer served. However, this will
requlire relocatlon of the gas tank which provides fucl for the
vehicle heaters. If relocation of the gas tank 1s not desirable,
the alternative is to mount the ILlter Unit beneath the frame of
the vehlcle, with the resulting design problems degeribed for the
R & D vehlcles,

The vehicle curbside door frame is provided with a system
of camloc receptacles, The door frome provided by the contractor
as a part of the Protective Entrance coupling attaches to this
system of camioc receptacles. It 1s intended that the dcor frame
and coupling be permancntly mounted on the vehicle after the
system 1s deploycd and located on a glven site to assure rapid
installation of the Protecctive Entrance in cascs of emergency.

The beam for supporting the Protective Intrance will be mounted on
top of the vehicle., It will fasten to bLlind rivnuts inserted in
the structural members above the top of the door.

&. Stowage Proviclons. A stowage box for the collective
protection equipment is locuted underneath the AN/MSQ-28 vehicles,
The box has adequate stowage caparity for the collective protection
equipment not permunently installed on the vehicle.

£. Method of Admitting Filtered Air for Vehicle Protection.
The AN/MSQ-28 Systcm air condlbioners orc provided with CER ports
for the {iltered air to be dellvered dircetly to the blower inlet
plenum of the air conditloner.

&- Control System. The schematic dlagram for the h00 cfm
Filter Unit, figurc 1o, locludes the wirdng for the Filter Unit,
the remote control panel, and the Interconnecting wiring. The
opcration of the Fllter Unit and the remote control panel 1is
described in paregrephs 11, 14, and 15.
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h. Vehicle Modifications, Figure 16 shows the basic vehicle
modifications required to accomodate the control and power wiring,
the tubing for the remoté pressure gage, and the pressure probe
into the blower inlet plenum of the air conditioner.

17, AN/MPS-23 Radar Antenna Trailer

&a. General, Cotegory B Collective Protection Equipment is
specified for the AN/MPS-QS Radar Antenna Traller. Category B
equipment does not include the Protcctive Entrance., The Antenna
Trailer i1s unmanned and cannot be entered as long as the antenna
is radiasting. The Filter Unit 1s required to prevent contamination
within the rodome, The radome 1s provided with an ailrlock, which
1s required for pressure equalizing purposes, so that the personnel
access port into the radome can be opened. If 1t becomes necessary
to enter the radome from a contuminatced atmosphere, a certain
amount of personnel decontomlnation will take place in the ailrlock
and also as personnel cnter the radome by virtue of the high
velocity afr from the radome passing through these arcas.

A test was made to determine the required air delivery
capacity for the Filter Unit. Busic objeetives of the test were:

(1) To dctermine 1f the radomc could be maintained in a
fully Inflated condition with only one radome blower
in operation. -

(2) fTo determine the moximwn air delivery capacity of
of onc radome blower while maintaining pressure in
the radome.

The method used to determine the flrst objeetive was to
open the personnel access port in the radome for 15 seconds and
meogsure the radome pressure at the end of the 1S-sccond tLime
interval. The l5-second time interval was selccted as ample for
normal ingress and cgress. The externgl zippered openlng in the
airlock was closed while the roadome nccess port was opened. The
pressurt Lell from G.2 inches of water gage to L.4 inches of
water goge, which is sofely above the pressure level at which
the antenna 1s automntically prevented from rotating. With the
data obtained from this test the radome blower performance curve
was reviecwed and the moximun blower capaoeity was determined to be
6Uo cfm,

The test resulls suggested the use of two h0O cfm units
operating in parallel to satisfy thc alir requirements of the
antenna traller. A blower-system balunce curve was plotted on
this basis to determine feasibility. The curve indicated that
the pressure within the redome would rise from a normal pressure
of 6.2 inches of wuler gage to approximately 8.0 inches of water
rgege, end that the blower system will deliver approximately 760 cfm
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of air when the flllers are clean. The condition described im
Tor stable opcration,

Figure 17 indicates the general mounting arrengement of
the collective protection equipment for the AN/MPS-QS Radar
Antenna Trailer.

b. Filter Unit., 'he proposed 800 cfm Filter Unit wos
described in the Gth monthly propress report and is shown in
flpure 6. Tt conslots ol two 400 elm FPLlter vUnit modules stucked
and mownted horizontally on o skid buse with a stownge box mounted
dircctly above the top filter module. The 800 efm Filter Unit
has a discharge header into whileh both 100 ¢fm modules deliver
filtered air. As o result of the U,S. Ammy Chemical Center per-
sonnel evaluation of the 800 cefm Filter Unit mockup, the discharpge
header will be eliminated and, dnctcad of using n single 8-inch
dlametor flexible duct for delivering {iltered air to the antenna
tralicr, two Selnch dlameter flexible ducts will be uscd, one from
cach of the Filter Unit modules.

¢,  Hlowape ond Cartage. A stowuge box is provided which
mownts above the top M0 aim Filter Unit module. It will stow
the two badinch diwameter supply ducets and the power and control
intercabling reguired to opuralte Lhe FPilter Unlt.

The AN/MPH-Q& Rodar Antenna roaller does not have stowage
space for the 800 clm Filter Unit, Thercetore, means of carting
the Filter Unit will have to be provided by the using apgency.

The Radar Antenna Trailer is cquipped with o towing pintle and
1t 15 recommended that a traller be provided tor cartage of the
Filter Unit.

d. Method of Admitting Filtered Alr for Vehicle Yrotection.
The fresh air Inlet, provided as standard cquipment on the
AN/MPS =23 Kador Antomna Trailer, admits air Crom the wunderside of
the trailer, Lilbters Lhe wlr oand dellvers it to the suction plenum
of the two parallel blowers within the radome. The fresh air
openlng 1s squarce in shape and has o totul ['ree arca of four
square feet. A cover plate is presently provided to prevent mud
and dirt from entering the vehiele durding transit. The cover
plate is held in place by cumloe fusteners, For adaptation of
the CBR I'ilter Unit, the cover plate can be replaced by a cover
plate contalning two Leineh diumcter hosc couplings with protective
caps.  The two S-lnch diameter lexible ductks will comncet between
the Fllter Unite and the duet couplings on the cover plate, and
will deliver [iltered alr Lo Lhe AnLeunna Treiler Llower suction
plenum.
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e, Control System, The Filler Unit modules will contain
the standard automatic damper systems to provide interchangesbility,
However, the intention is to permlt the dampers to remain in the
fully opened position and let the pressure in the redome decrease
as the filters become loaded., This operational simplification is
possible because the radome air flow requirement will never exceed
the safe filtering capacity with the Filter Unit dampers open.

The remote control panel will not be required with the
800 cfm Filter Unit as the radome is unmanned. The individual
modules comprieing the Fllter Unlt will be stuarted and stopped
menually by the switehes provided on the modules,

L. Vehicle Modifications. The proposed alterations reguired
f'or the AN7MPS-23 Radar Antenna Trailer are relatively simple and
consist primarily of; (1) the addition of a transformer to reduce
the available power from 416 volts, 3 phase, 60 cycle power to
208 volt, 3 phase, 60 cyele power, (2) provision for prevention
of the No. 2 radome inflation blower from operating, and (3)
provision for the nccessary wiring and connectors to bring the
208 volt power to a convenient point on the underside of the vehicle.

18. AN/MSQ-18 VEHICIFS

a. Gencral. The AM/MOQ-18 System 18 comprised of two types
of vehicles, the Operations Central (OC), and the Coder-Decoder
Group (CDG), Althougn the CDG may be operated as an unmanned
vehicle, therefore, Cotegory A Colicctive Protection Equipment
is required. The electronic cquipment of both the OC and CDG
Systems is mounted in an M=109 van body which is mounted on a
type M=35, 2 1/2-toa truck chassis. The vehicles arc self-propelled
and are not intended for heli«lift operations.

A complete operationsl AN/MSQ-18 System is comprised on
one OC and four CDG vehicles, There are 8 R & D systems and 19
production systems in cxistance. These have all been deployecd
to the fleld, and no basic differences exist between the R & D
and Production models.,

The general arrangement of the Category A Collective
Protection Equipment on the vehicles is shown in figure 19.

b, Protective Entronce, The Protective Entrance for the
AN/MSG-18 vehlcles L8 cimilor in desipn to the DProtective Entrance
used on the AN/MSG=20 vehicles, ns shown In Clgures 7 through 10.
To enter the vehicle, personnel will leave the bottom area core
taining the maximum wmount of' contaminants and ascend the laddex
to a contaminant free area.

—
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¢. Filter Unit. The Fllter Unit intended for use on the
AN/MSG-18 vehicles 18 the same basic 400 efm Filter Unit module
intended for use on the AN/MSQ-28 vehicles, The Filter Unit will
be mounted in a horizontal position on a skid hase similar to
that required for the 800 efm Iilter Unit. Figure 5 shows the
k0O cfm Fllter Unit mockup arranged for horizontal mounting.

etk bR e

d. Stowage and Cartoge. Attached to the top of the 400 cfm
module will De a stowage box to provide stowege for the Protective
Entrance, the spreader bars, the support beam, the Protective
Entrance door frame coupling, and the interconnecting control
cabling.

The original intention was to mount the Filter Unit above
the cab of the truck and immediately in front of the horizontal
alr conditioner., Stowage facilities were also to be provided at
the same locetion. However, further Investigation revealed that
the addition of weight to either vehicle would not be permitted
by vehicle specifications, and it would bLe difficult to provide I
o single modification kit capable of structurally supporting the {
Filter Units on all vehicles. The van bodies were made by several
manufacturers over a spen of years. Modifications were made to
the forward bulkheads for the application of the air conditioner
and other equipment, and the records of these modifications are
incomplcte or non-existent. It is recommended that the Filter
Unit be skid=mounted and that the means of carting the Filter
Unit and accessories be furnished by the using agencies.

&. Method of Admitting Filtered Adr for Vehicle Protection.
On the air conditioners used with the AN7MSQ-18 vehicles it is
not feasidle to introduce filtered alr into the blower inlet
plenum, as the alr conditioner would require extensive rework.
Thercfore, an alternate location has been selected. The selected
inlet location is in the forward bulkhcad of the M-109 van, lead- .
ing directly into the return air duct which supplies the recircula-
ted air to the alr conditioner, This location considerably reduces
the amount of modification required. Satisfactory pressurization
ol' the vehicle will be accomplisheds However, the filter assembly
will be required to operate against a back pressure higher than
that of other systems where air is introduced into the lowest
pregsure area. Pressure sensing will be at the blower inlet
plchum,.

L. Control System. The control system is the same as the
one used on the AN;MSQ~28 vehicles (par. 16g).

L. Vehlcle Modification., Figure 19 shows the baslc vehlcle
modifications required to accommodute the control and power wiring
for the operation of the filter unit, the addition of tubing to
provide for thc hookup of the remote pressure gage, and the modi-
fications required in equipping the sir conditioner with a statlc
pressure tap.
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19. AN/TSQ-38 SHELTERS

a. General. The OC and CDG subsystems comprising the AN/TSQ-38
System contain the same electronic equipment as their counterparts
in the AN/MSQ-lB System vehicles. The cquipment was repackaged in
a heli-hut type shelter for deployment by helicopters to inaccessible
areas.

The air conditioner is separate from the heli-hut, and
is connected by means of [lexible ducting. The arrangement of the
category A Collective Protection Equipment is shown in figure 20.

b. Protective Entrance. The proposcd desipn of the Protective
Entrance tor the AN/TSQ-38 vehicles has pone through several stapes
of design evolution. It was originally intended that the Protcctive
Entrance be similar in desipn to that proposed for the AH/MSQ-28
vehicles and the AN/MSQ-16& vehieles, except that the portion cxtend-
ing below the vehiele door openinge would be shortencd considerably,
inasmuch as the heli-buis are somebimes placed on the pround.  How-
ever,  thic desipn did not retleet Loe philosophy Lhatl cntering
personnel wouwld ascend o ladder into an aren of pure alr providine
for a greater depree ot decontiuninetion prior Lo thelr cntering
the vehicle. It wng thorotore plonncd Lo divide Lhe Protective
Entrance into two compartment:, otbor compartment would e v
used for first stope decontimination coemoval ot contaminated
clothing and usc of tie decontumizet. Soo The dInmeer compuartment
with higher pressure would provid. o

decontuminabion,

A later revicion rffects oo conciernd e ennnge in declyn
philosophy. In addition to bolne doplor o0 b nolicoplors, the
AN/T('-Q-:‘}L chelters are decijaog Lo omosnt on oo =R Lrack, It
was Lthe origcinnl (ntent Lo cupply w vapport plutiorm tor tio
Protective Mutrance wien bhe toti- »onpe bruck-mowrted.  Becausc
it is a naturdl reguirement Lo provide stowuess spaee for any oom-
ponents furnished, 1t wus deeidid tonl Lhoe platform would be a
stowayre burden.  For Lruck usupee, oo tiinsd frotective Fntrance cone-
cept wie concidersd. This concepl jo osinilar to the AL/MDQ-28
entranee, bailt Lo cxtind to Lhe prouwnd.  Two access openinygs are
provided.  Tiee apper opendng enn bee used when the shelter is set
-on the pround, nnd Lo lower openinge can be used when the shelter
io mount-d o the MeXh truck, CWith the chelter sel on the truck,
tue Proteetive Entranee will taetion in amanner similar to that
of Lhoe A/MOg-0r and AH/MOQ-14 Protoctive Fntrances. A further
development would provide o readily removable lower sccetion which
will not b used wioen the heli-hut shelter is on the pround.  With
Lhis scetion removed, the bottom (floor) assembly, which includes
L ceavenyse alr cutlets, would be connccted direetly to the top
portion of b onbrane . Oinec o ootoirwny to the shelter will not
b necensogy under Lhese conditions, o "snap-in" type inner partition
vould teoprovided to divide the entrance into two compartments.
weemt Towoudd boas tanetion bhe soone as’ e two compartment

o eeads deneribeed,
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¢, Tilter Unit. The Filter Unit proposed for the AN/TSQ=38
System vehicles 1s the same &g the onc proposed for the AN/MSQ-18
vehicles, It consists of a 400 cfm module mounted horizontaelly
on & skid base, and with a stowage box mounted directly above the
Filter Unit module,

d, Stowage and Cartuge. Stowage of the Protective Entrance,
door Trame and coupling, support beam, spreader bars, intercabling
and remote control pancl is provided by stowage box on the Filter
Unit assembly,

The Fllter Unlt dis designed to be heli-lifted to make it
compatible with the operational roequircements of the system it
serves, Whon the AN/TS(-38 chelters are transported on M-36 trucks,
the FMllter Unit can be set between the alr conditloner and the
heli~hut, as ghown on figurc 20. A scparate mesns of transporting
the Filter Unit should not be required providing the M-36 truck
1s uscd to transport the shelter. Mcans of securing the filter
unit to the M-3G truck will be furnished by the using agency.

S+ Mcthod of Admittlng Filtcred Alr for Vehicle Protection.
The most clicetlve ploee to admit the filtered alr to the AN/TSQ-38
0C and CDG Systems 1s the blower inlet plenum in the air conditloner.
This would couse n decrease in the pressure drop through the cool-
Ing coil by virtuc of pussing o smaller amount of air through the
coll, with u resulting deercase in pressure throughout the system.
However, o major modificotion to the air conditioner would be
required and, therefore, another method of admitting the filtered
alr was sought., A deeision wus made to introduce the filtered
alr tunto o "T" duct scetion inserted between the air conditioner
and the [lexible return air duct., The only olr conditioner modi-
fication required 1is to provide for introduction of the static
pressure probe in the blower suctlon plenum,

f. Control System. The control system for the AN/TSQ-58 oC
and CDG systems 1o Identlcal to that deseribed for the AN/MSQ-28
systois .

Lo Yohicle Moditiecutions. Figure 21 chows the proposed vehiele
modificatlions required to accommodate the power and control wiring,
and the tublng for the pregsurce switeh and remote pressure gage.

20, AN/GSS-1D SHBLIRR

4. Generond,  The AN/GS5-1D Radar Surveillance Central Shelter
1 divided into two sections by a partition comprised of threce
sliding panels. One section is the personnel area, and the other,
Jocated behind the sliding pancls, is the cquipment compartment.
Located in the cquipment area are the power supply (PP-674/1pS-1D),
signul comparntor (CM-2G/Tr5-1D), radar modulutor (MD-14L/TPS-1D),
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receiver-transmitter (RI-212/TPS-1D), antenna base (AB-221/1P$~1D),
and the azlmuthe-range fndicator (1P-141/TPS-1D). Amblent air is
used to cool the equipment and is drawn into the compartment through
-ventilators neer the corner where the roadside and forward wells
meet, The air is drawn through the comporiment and exhtusted by &
centrifugel blower which haes the suctlon side connected by a
flexible duct to the equipment compartment, The blower is located
in the shelter and discharges the alr to the amblent atmosphere.

An identical centrilugal blower draws air dircetly from the porson-
nel scctlon of the shelter and exhausts it to the atmosphere. When
the personnel blower is in operation, amblent air 1s drawn through

a louvered ventilator in the curbside wall of the shelter. A

remote alr conditioner can be supplied tor cooling the personnel

ppace in lieu of using ambinet air. Two aolr conditioner duct

adapters are provided which attuch to the curbslde window ond the
operator's compartment ventilator.

—

g

The shelter 46 hented with o 60,000 BTU gasoline-burning
heater using 28 volt do power for blower operation and ignition. !
Fresh air cnters the fan plenum scetion through u louvered ventilator
on the roadside woll, Reelrcwlution alr (rom the operator's spnee
mixes with the fresh ailr in the fan intake plcnum. A decontamination
opening is provided in the curbside wall to which the filtered air
can be ducted f'rom the CBR Filter Unit.

The general arrangement of the Category A Collactive
Protection Bquipment proposcd for this system 1s shown in figure

22,

b, Protective Fntrance. The AN/GE5-1D Redar Survelllance
Central can be trensported by hellcopter, M-35 truck or M8L2 carpo
carrier. It is simllar to the AN/TSQ-%8 shelters in this respect.
The deseription In paropgraph 1ub of the AN/TSQ-58 Protective
Entrance thercfore also appllics to the AN/GSG-1D Protective Entrance.

¢, Filter Unit. The Phase T study time and {funds did not
permlT compIction of the AN/.SS-JD Filter Unit design concept and
alr dclivery requirements, The flnal Filter Unit confipuration
must be determined in Phase T1.  The study cflort cxpended to date
indicuates that the ridtered air must be heated before admitting it
to the shelter, and that, unlike the other £ilter units, 120 volt,
3 phase, 400 cyele power muct be used l'or blower operation because
of power avollability. '"The traller-mownted pasoline cngine gencra-
tor set (PU-253/U) that supplies power Lo the AN/GSS-1D System is
compriscd of two gusoline cupine gencrator scts (PU-107/U) mounted
in o type M-108 two-wheel traller. The 1'U=107/U gencrator has a
400 cps, 5 phuse oubpul of 118-170 volts, 10 kw, 104 amp (maximum)
ond a d¢ output of 20 volts, 2.% kw, U0 amp. The specification
power roguirement for the AN/GOS=1D Radur Survelllance Central is
7.82 kw at 115 volts, h00 cps, and 1.b kw at 28 volts de.
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Sufficient de power is not available for Filter Unit motor
blower operation. However, l00 cps power is available for Filter
Unit operation if both PU-107/U generators are used.

d. Btownge and Cortage., The design concept of the Filter
Unit has not been established but 1t i1s presently the intent to
inelude a box to provide stowage for such items as the Protective
Entrance, door and coupling, support beam, spreader bars, electrical
cables, and ducto.

The Filber Unil cannot bLe attached to the shelter and
space ls not avallablc on the M-35 truck or MBE2 cargo carrier.
A separate means of conveying the Filter Unit must be provided
by the using apgencles.

@. Mecthod of Admitting Filtered Alr for Vehicle Protection.
In the Sth monthly progress rcport it was proposed to admit air
to the personnel section of the shelter through the CBR port
provided. The air will be drawn into the cquipment compartment
through a now port in the curbside =liding pancl, and then exhausted
to the atmosphere by the equipment compartment fen. This will
admit high velocity alr to the personnecl compartment, possibly
creating an uncomfortable condition, Dueting the air from the
CBR port to the proposed port in the curbside sliding pancl is not
practical as the duct will interfere with the radar operator.
Further study is required to determine the best method for admitting
the filtered air.

L. Control System. The control system will be similar in
Tunction to the bacic collecetive protection control system except
for the added heoting capobility.

g+ Vchicle Modifications. An oir conditioner will not be
uscd for cooling the personncl In the shelter when the collective
protection system 1s in operation, The minimum system pressure
will therefore be found withi. the shelter, and the static pressure
probe f'rom the air control pressure switch will be within the
shelter, The control modiflcation to the shelter will be very
similar to the modifications shown for the other systems.

o)
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SHCTION VIT  EVALUATION OF MOCKUPS

21.  PROIBCTIVE MNTRANCI:

The [ull=sized Protective Fontrunce desearibed In the 6th Monthly
Progrece Report wag evalvabed by HAC for denipgn of'fectiveness,  The
polnts consldered vere:

(1) EBase or inslallation

(’?) Iinoe ol entay

LL")) AbLlity to maintain shape
Stownge requlvements

(1)
() Ay Lenkage

e Base o) Tnotellation. With the door Crame conpling and
supporl beam installed on the Lrailer ne they would be wvhen the
syctem ds deployed on oite, the installotion procedure consists off
(L) dnstalling the spreader boars iu the abric accembly, (2) holot-
Ing and securinge the rabrice asuembly to the support boewn, (3) con-
neeting the fabrice assembly to the coupling, and (a) attaching the
supply adr duct. The assembly was Lnstalled by one person in slx
minutes.  The time required to dicnssemble the Protecetive Butrance
will Lo somewhat less Lhan the dnetallation time. e dinstallation
and disnssembly sre canlly and quickly accompliched.  Refoer to
flpures 7, 8, 9, nnd 10,
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-k, Ease of Enlyy. Entry to sod exdt from the Protective
Batrance 1s easily accomplished. It was concluded, however, that
pull tebe should be strategleally sewn on the fabrie assenbly to
assist in closing and opening the zipper on the door. The Protec~
tive Entrance wes easlly entered even when buffetted by high winds.

c. Ability to Maintain Shape. The evaluation took place over
a span of time that included periods of calm weather and periods of
high winds estimated at 40 mph. Under all conditlons of weather,
the entrance shape was malntunined when inflated. During windy con=
ditions it wus necessalry to sccurc the bottom of the Protective
Entrance with tie-down stekes to maintsin the proper shape.

4. Stowage Requiremente. The febric assembly was folded into
a shape 24 inches long by 14 inches wide by 1l inches high. It
welghs epproximately 25 pounds. The item requiring the greatest
amount of stowage space is the door frame coupling which, when
fclded, is 75 inches long by 18 inches wide and approximately 3
inches thick. The spreader bars fold into a shape 7 inches in dia-
mcter and 26 inches long., The cupport beam is 63 inches long and
requires very little stowage space,

&+ Alr leakage. The primary sources of leakege were the
sealing flaps covering the zippeis. These were not properly cut
and would not senl as well as intended. To test the effcets of the
leakage, the Protective Entrance was pressurized by admitting air
at a rate of 180 cfm. A pressurization of 0,6 inches of water gage
was achleved with the scavenge alr ports completly open. This
compares favorobly with the expected operating pressure required
for the AN/MSQ-28, AN/MSQ-18, ond AN/GSS-1D shelter/vehicles.

The zipper cealing flaps will have to be revised to permit opera-
tion of thc Protective Entrance at the pressures reguired by the
AN/TSQ-38 shelters.

The U, 8. Army Chemical Center represcentatives examined the
mockup and made the following suggestions and recommendations.

(1) The 12" x 12" windows arc too large and should be
reduced in size to approximately 3" diameter, Recent cold chamber
tests have chown that the windows become brittle at lov tempera-
tures ond bresk when fleoxed. The smaller sized windows reduce the
hazard.

(2) The eccordian pleat at the bottom of the Protective
Entrance, deslgned to allow for ground level irregularities, was
not considered absolutely necessary by the customer. However, the
varintlons in vehicle level are respectfully pointed out by this
contractor, with the recommendation that it not be eliminated from
the finnl designs.
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(3) The doer of ‘the moe is rectangular in shape and
seoured by a slide fastener (zipper). The slide fastener is equip-
pad wilth two sliders which allow any portion of the slide fastener
to be opened or closed from either direction. It was suggested
that o cresecent shape rather than a rectangular shape would provide
o more convenient docor opening and thut the slide Tastener be
shortened, ’

(4) The opening provided in the slde of the Protective
ntrance for ejecting contaminated clothing should be cnlarged to
accommoduiy the pussage of heovy winter clothing, The design of
the antiebackdratt Tlap covering the openlng was fownd to be satice
factory but will be improved by the uddition of the side gussets
vhich will allow the flap to it more scenrcly against the Protec-
tive Entrance. The same type of gusscetted flaps will be used to
protect the scavenging alr outlets, at the bottom and around the
periphery of the Protective Entrance, ngalnst backdrafis,

(5) e eontractor was acked to consider the addition of
an eleetrde Light within the Protective Entrance,

The above reccommendations will be incorporated in the
I'inol design with the exception of No. 2 and No. 5. The addition
of' an ecleetrie lipht would complicate the design, and o battery-
povored light 1o recommended.

22, 400 CM PILTFR UNIT

The 400 ctm Filter Unit mockup provided for cvaluation is a
full slze wntt incorporating much of the actual hardware planncd
Lor the production unit. The mockup 1s complete with air inlet
weather chicld, togple switches, Dwycr presuurc switeh, automatle
damper system complete with mockup damper motor, monusl damper
hardware in the outlet ntacks, mockup of the filters made from wood

andd eardbonrd, plenums, ond blower ascembly. R

The contrnetors evaluatlon of the mockup consldercd the fol-
lowing:

(1) Eltcetivenens of Tilter clamping devices
(2) Base of replacing rilters
(3) Method used to hold the alr inlet weather shield open

(4) Accessibility of components
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a. Effectiveness of Filter Clamping Dovices. A visual ine

spection indicated that the sealing gaskets were evenly loaded.

The physlecal act of loading the cams used in the filter clamping
device was rclatively easy, and it is concluded that filters and
headers can be securely held together by the method employed in the
mockup. Operctlon of the clamping device 1s accomplished from the
front of the Filter Unit.

b. TFave of Replacing Filters, The filters are convenlently
removed from the front of the Filter Unit., From operation of the
mockup, it was obocrved that handles should be Insctalled on the
filters to assist in their removel.

¢+ Mcethod Used to lold Alr Inlet Weather Shiecld Open. The
top of the weather shield is cupported by the sides ol the shicld
when open for filter unit operation. oOn the wockup nssembly, it
vas held in place by praviby. EBEvaluation of the shlcld presulted .
in the conelusion that production models should po cquipped with o
positive latching device to prevent n chock or n ctrong wind f'rom
accldently clocing the chileld,

d. Accesoibility of Componcnts. ALL of the mechanical com-
ponents arc located in the blower compartment and arce readily ac-
ceooible by removing the #lde pancls of the Pillter 'mit. *

The U, 8, Army Chemicol Center reprecentatives examined the
mockup and made the following suppeestions and reconmendations.

(1)} The manual dnmper control switehes on the Filter Unit
arc not considered necennary, and 1t wns recommended that they be
removed to simplily the control system.

(2) To provide an additional depree of safcty, it wos
requested that the automatic damper cystem be driven through a
eluteh mechanism which would nllow the dmmpers to e mununlly posi-
tionecd without having to remove the operating Linkage.

(3) Tt wan suggested that the Dwyer pressure switeh be
mountced (rom the Inlet alr weather shicld, so that the pressuce
cwiteh will alway: be mounted in the same position relative to
ground, regordless ol the vertienl or horizontal position of the
filter oscembly.

Contractor will comply with items (1) and (2), and o
curvey will Le made to determine the Ceasibility ol complying with
item (3).

Forrom - § [p—
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23, 800 CFM FILTER UNIT

A full scale 800 cfm Filter Unit mockup was provided for
evaluation. It consists of a skid base with two 400 cfm Filter
Unit modules stacked horizontally, with a stowage box mounted above
the top module, A structuwral frame supporte the top module, the
gtowege box, and the discharge hcader, Into which the modules de-
liver air. The four top corners of the frame are fitted with 1lift-
ing cycs, and the skid basc has an opening provided for insertlon
of forkes of a lift truck. Holes are provided in the end of the
skid base runners for the insertion of towing hooks.

The contrnetor's evaluation of the mockup considered thz fol-
lowing:

(1) Typc ond placcment of lifting eyes
(2) Provisions for 1lift truck handling

(3) s8izc of ctowage box

a. Type ond Placcment of Lifting Eyes. The f{rame of the

Filter Unit 1s dcsigned so thot the fixed lifting cyes do not pro-
trude past the projected dimensions of the Filter Unit. Evaluation
ot the design indicated high manutoeturing costs, consequently a
different type ot lifting cyc will be eonsidered for future devel-
opment.,

b. Provisions for Lift Truck llondl « Two openings are
provided in the skid base to inscrt the lifting forks. Exemination
revealed that thesce are too small and toc closely spaced to allow
handling by larger 1ift trucks. Additional development will be
accompliched in this arca during subsequent phases of this program.

¢, Sizc of Stownge Box. The stowage box was designed to hold
the 8einch diamecter ducte, During Phose Il an investigation will
be made to see if it 1s practical to make the stowage box identical
to the one used on the skid base proposed for the AN/MSQ-28 and
AN/TSQ-38 Filter Units.

The U. 8. Army Chemical Center representatives examined the
mockup and made the ollowing cuggestions and recommendations.

(1) Instead of ruming onc 8e-inch diameter flexible duct
from the header of the Filter Unit to the AN/MPS-23 Radar Antenna
Trailer, the hender should be eliminated and two S=-inch diameter
ducts should be comnected directly to the Filt. . Unit modules.

(2) The structural frame should be eliminated, with the
top Filter Unit module bolted to the bottom module. The stowage
box should, in twn, bolt 4o the top module, The eye bolts, or
similayr 1irting provisions, chould be provided on the skid base.

-
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The recommendation to climinate the header will be ac-
cepted and incorporated in the finel deslgn. The recommendation
to eliminaie the atructural frame will be acecepted providing the
welght of the Filter Unit can be reducecd sufficlently by doing so.
The eliminetion of the structurdal frame would necessitate strength-
ening the modules in order to withstend rough handling and associ-
ated shock, with consequent increase of the 400 c¢fm Pilter Unit
module welght ond cost.
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SECTION VIII CONCLUSIONS

24, TFILTER UNIT MODELS

Only two basic I'ilter Unit applications are required for the
11 different sholter/vohicles considered in the study. One unigue
. {1lter 1c required for the AN/GSS-lD Radar Survelllonce Ceontral
and for all othcrs, the 400 efm Filter Unit used singly and in
miltiples will satisly the vequirements based on the original air
leakage assunptions.,

The design coneept of the basle 400 cfm Filter Unit module
provides (reat utllizotion versatility. The speed inercuser gear
box required for blower operation in cspeeinlly denigned for Filter
Unit operaotion in elther the verticol or horizontal position., The
inlet oir weather shield can be oriented to accomodate the operating
ponition ol the Filter Unit module. When used to protect the
AN/MSQ-28 vehicles (AN/MPS-QS Rodor Antenna Trailer coxcepted), the
bacic module 1s mounted in the vertical position. When it ic used
to proteet the AN/MSerD and AN/TSQ~-26 shelter/vohiclos, n modulc
is mounted horizontally on a ckid base, The 800 efm Filter Unit
used to proteet the AN/MPS-23 Radar Antenna Troiler is comprised
of two modules mounted similarly on o skid base, This modular, or
bullding block design, han resulted in development cost cavings.

It will also facllitate large coct sovings for quantity production
p%ogramc, ond will reduce futurc stocking and logistico problems.

On the basis of the work performed to date, including the
mockups which have been cvaluated, 1t 1o concluded that these
declgn concepts can be developed Into pratical and workable proe
duction hardverc.




25, PROTECTIVE ENTRANCE MOLELS

The evaluation testlog of the Protective Entrance mockup
(truly s prototype) revealed the novel deeign concept to be very
practical. While only one of the five ultimete models was produced
in mockup, the evaluatlen indlcates that the concept will apply
succencfully throughout., TFurther development will produce a prac-
tical and workable production scrics of Protective Entrances,

26, CAPACITY OF AIR CONDITIONERS

Table I (Section IV) shows that some olr conditioners have
marginal copacitics ond the subgystems seived by them cannot be
expected to opernte seblsluctorily ut temperature as hiph oo
125°F when the Collective Protection Lguipment 1 also in operation,
In these cases 1t may be neceensaxy to provide ror hipgher olr con-
ditioncr cupacitics by means of o 1'leld modificoation at the time
ot installatlon ol the Collcctive Protection Equipment.




SECTION IX RECOMMENDATIONS

27. ADDITIONAL TESTING REQUIRED

The Phase I study is based on the asccumptions outlined in
parograph 8, It was nccessary to base the Phose 1 study on reas
sonable assumptions for lack of vechicle availability for testing.
The U, S. Army Chemical Conter hes concwrred with the contractors
recommendetion thot reoprescentative vehicles of cach type be tested
for lenkoge rote, and 1s requesting ascignment of vehicles to HAC
from othecr ogencies for test pwposces. The testing should consist
of introducing the corrcet amount of' air into thc.shelter/vchicle
while the alr conditioncr system is in operation. The pressure
difrerenticd between the oir, conditioner blower inlet plenum and
the atmosphere should be monitored. If the assumed leskage rate
is correct, the critical presswre differential will inerecase until
it rcaches +0.5 inches ol water goge. Conversely, the inability
to obtain proper pressurizetion would indicote that the leakage
rate is too hilph, rcquiring appropriaste corrcetive vehicle fixes.
The correetive vehicle leakage fixes should be developed as a part
of a scparatc program wund should be sultable for ficld installation
by the uscrs.

28, AN/MSQ-28 R & D VEHICLES

It 1s recommended that the AN/MSQ-20 R & D vchicles not be
cquipped with Collective Protection Equipment, based on the under=
standing that these vehicles will soon be phased out and replaced
by production vchicles,

49
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29, PHASE II

It is recommended that the development progrem be continued
to provide for complete development of working prototypes for
performance testing and field evaluatlon 1in accordance with the
recently submitted contractor Phase II proposal.
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SECTION X MISCELLANEOUS INFORMATION

30. APPLICABLE CONFERENCES AND REPORIS

The following is a list of subject, locations, and dates of

- conferences pertinent to this study.
.
R Date Location Subject
11 July 1961 Edgewood, MD. Design InTormation on
Collective Protective
] Equipment R
14 August 1961 Hughes Aireraf't Co. Filter Unit Air Delive

Fullerton, Calif. cry Rates

.3 & 4 October 1961 Hughes Aireraft Co. Review of Design Con- L
Fullerton, Calif. cepts of 400 CFM Filter
Unit and Protective
. Entrance
14 & 15 November 1961 lHughes Alrcraft Co. Revievw of layout Draw-
Fullerton, Calif, ing of 400 CFM Filter
Unit and Protective

[ ]
Entrance

10 & 11 January 1962  Hughes Aircraft Co. Revliew of Mockups of
Fullerton, Cnlif, 400 CFM Filter Unit and
Protective Entrance

13 & 14 February 1962 Hughes Alrcratt Co. Review of Mockup of 800

Fullerton, Calif, CFM Filter Unit and
Protective Entrance

51
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The following reports werc issued during the course of the

Study Contract:

Iype

Monthly Prog-
ress Report

Monthly Prog=
ress Report

Monthly Prog-
ress Report

Monthly Trog-
reass Report

Monthly Proge
rese Roport

Monthly Prog-
ress Report

Monthly Prog-
rese Report

Publication Date

Report Reference
Nunber

Classl~
fication

21 August 1961

21 Septomber 1961

21 October 1961

9 November 1961

1 December 1961

21 Jonusry 1962

19 February 1962

1610.30/141 8D61-137
1610.30/149 SD6L-159
1610,30/159 8D61~175
1610.30/163 SD61-186
1610.30/170 8D81-212
1610.30/26 SDE2-10

1663,10/203 SD62-10
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