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GB]\IBRAL INFORMATIOI\
This hantlbook contains instructions for building eight types of fanily fallout shelters. The shelters rvere designed
for construction in backyards and basements, and for use by familieslvho rlo not have access to community shelters
or who prefer that their shelters be at their homes.

The following considerations apply to the sheltets described in this handbooli:

Fallout Prolection Factor.-If properly constructed, all the shelters haye a fallout radiatiou protection factor of
at .least 10G--the minimum recommended by the Department of Defense. A proter:tion factor expresses the relation
between ths amount of falloub radiation that would be received by an unprotectetl person compared. to the amount
he rvonltl receive if he were inside n shelter'. n'or examlrle, a comyrletely urrprotectetl person s'onld be exposed to
100 times nore radiation than a p€rson inside a shelter with a protection factor of 100.

Space.*fn determining the minirnunr arrrount of shelter space per pelson, r'err.tilation factors luve been taken into
consideration. Alsq the assumption has been made that short, necessary trips could be made frorn shelt.ers a ferv
days after an attack, and that the shelters could serve as living quarters for at least 2 weeks if necessary. Some of
the shelters provide space for only three persons. I{owever, t}re persons are considered to be adults, and a "three-
person shelter" could provide space for tr.vo adults and. tn'o srnall children.

Construction C,osts.-Most of the shetters in this booklet rvere designetl to lieep construction costs at ir. minimu:ri
in order to bring home shelters within the reach of as liany fanrilies as possible. I'or this reason ruost of the designs
depend upon do-it-yourself construction, Cost eslimates for indiyitlual shelters are basetl upon national averages
and are subject to loeal yariations.

Fire Resistance.-If properly constructecl, shelters-as structures-haye considerable resistauce to external fire
hazards. But whether they would be habitable if there are fires in the area would, depelcl upon the intensity of
heat and smol(e entering the shelters-conditions lvhich would be largely detennined by surrounding burnable rnaterial,
I\feasures to reduce fire risk under nuclear attack are under study by the Departnrent of l)efense.

Drainage.-Precautions should be taken to insure that unrlelgrountl shelters renrairr rexsonably dry, These includo
such measures as slo.ping the ground arvay from the shelter and digging drainage gutters. Since drainage problems
differ at various locations, you should seeli local guidance on the subject before coustructing an underground shelter.

Among those consulted in the preparation of the shelter clesigtts in this handbook rvele lrerl,bers of the Subconr-
mittee on Protective Structures of the Advisory Comnrittee on Civil I)eferrse, National Acaderny of Sciences; and
engineering specialists frorn org:rnizations associnted with the principal nl:lteliills to be used in constructing the.shelter.
tr'urther infonnation is available from American Iron & Steel Institutg Douglas Fir Plywood. Association, Asbestos
Cement Ptoduet Asscxriation, Nationtl Concrete llnsonry Associ:rtion. N:rtionrl Lurrrber llanufacturers Associltion,
Structulal CIay Products Inst i tute, Aurerican Concrete PiI)e Associut iou,:rnd the I 'ort lnntl  Ccment Associat ion.

In buildins aDy of the shelters, ruorli0cations may hlve to be matle 1o suit lt.x';rl lliiltlirrg cotles. If motlifications
ftre necesstry. they should be checlied r,r'ith local civil tlefeuse lmtilrtitics bt'fole st;rrtirrg t.onstruction.

Jexuaw 1!iG2.
(Relirinted trIarch 1f162)
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FAMILY SHELTER SBRIES PSD F-6t-r

Basement Sand-Filled
Lumber Leam-To Shelter

GENER,A,L INFORPIATION

This slielter is clesigned to provicle protection flom
tho efiects of raclioactive fallout in the belorvgrade
bascment of an existiug str,ucture. fts advantages
nlo lon' cost, simplicity of coustruction, general
availability of mater.ials, urcl the fact that it rnay
be easily disasseurblecl.

TECHNICAL SUMMAIIY

Space antl Occupancy.-This shelter tlesign will
pror-ide 45 scgrare feet of alea. and approximately
128 cubic feet of space. ft rvill honse three per-
sons. The shelt,er length can be ilcreased. by in-
crements of 4-foot panels. The lieiglrt may be
increased by the use of nlorc materin,ls. This

3
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Availability arrd Cost of Nlaterials.-1'hc tr-iate-
rirrls neccs-qury to construct this shelter shoultl be
nr.ri l i 'rblc for r tottl cost, o{ less tltan S?5 flonr
let t i l  Iuniber'1'ru'ds.

Fallout Protection Factor.-'Ilio sheltel is cle-
sigried to provitle a plotection fir.ctor of at letst
100 in most le'siclences.

Blast Protection.-Althongh this slieltel rras tle-
sisnecl prirrali ly to plor-irle frrl lout plotection, i l ,
rvoukl aiso l l lovicle solne plotectiou flour f lving
clebris associatecl \Yith blast.
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ISOMETRIC VIEW

\/entilation.-Naturtrl r.eutihtiou is obtained by
oruitt inq trvo srrndbirgs flom the top of the en-
tlt,nceu'uy closulo tncl by lelving a, 1-inch gap
be{ l 'cen tlre crr<l of the shcltel uncl the buseruent
rvrl l.

Construction Time.-Coustnrctiou time shoultl
uol, e-xcced 20 rnur-honls n-hen all the rnaterials
lle oli hitncl irt, ther slielter. locntiou. Tlie nse of
pn'crrt, pituels rloulcl lcclur:e thc electiou tirue.

Stnrctur:al Life E:<pectanc)'.-1\rherr this sheltel
js eiec{ed in a dly brrsenrent l-hich is l iept. f lec of
r .eurr i r r ,  i ts  l i f t r  cx l lcct r r r rcy l ' r l l lgc,  shorr ld  be f to tn
10 to 15 \ -er l l 's .



CONSTRUCTION SEQUENCA

1. Blnsh-coat all surflces of hunbel u'it l i  l-ater'
lepeliant solution; clouble bmsh-cott t l l  cnt
eclges. (Optional.)

2. Cut 45o berels on 2" x 12" stl iugcls. ,\r 'r 'urrge
in 4-foot panels. Using sixteenpenny threaded
nails, attach bottorn bortri is ou tl ie ber-elcd ends
first.

3. Fit in ancl niril lerruainiug bottoiu boarcls.
4. Turn this panel rig' l i tsiele-up and pluce it irr its

perrnanent position. Ftsten the panel to the
rval1 ancl flool l'itli iienr'y' cluty urasonr'1' rrrils,
leaving a 1-inch gap betrveen thc end of t lrc
s l ie l te l  ant l  the baserrrerr {  l 'u l l .

Corstluct nncl fusten in sequence as lnany panels
as are to be nsecl.

Line the ptncls l-ith builcling prper or poly-
et.hyleue.

7. LTsing eiglrtPeriny nails, begin atttchirig top
boarcls at the floor' fir'sb. I(eep the spaces thus
fornred fillecl l'ith loose sancl rs t.he top-boarcl
rpplication proslesses. (I luilcl ing p&per or
polyethylene slieet slioulcl also be rpplied be-
trveen fhe saucl uicl top boar-cls.)

8. Tli i l ty strrt lbirss, euch fi l letl rvith .30 pouncls of
stu<I, should be plrrcerl in 1he sheltel for emer-
.!:erl{ 'v r ' losrrl i: ol '  errl l ' lrncel\ 'ry.

ir.

BILL OF ]IIATERIALS

(To shelter 3 persons)

Itenr Quanti.ty

2" x 12" x 1-0' rongh or surfaced. lurnl-,er---- --- 6 pieces.

!" x6" x 4'rough or surfaced lumber---- ----- 50 pieces.

I" x6" x 8'rough or surfacerl lurnber (for top covering) --- 20 pieces.
7/^" diameter x 3" long heavy-cluty rnasonry nails---- 2 pounds.

Sixteenpennythreaded roofingnails------ ----- 6 pounds,

Eightpenny threaded roofing nails------ 3 pouncls.

Dry sand-- 5rl tons.

Sandbags ------------  30.
Building paper ol polyethylelre sheet-- 150 scluare feei.
'[\rater 

repellent* (5 percent pentachlorophenol or equal) 1 quart.
toxic to wood-d.estroying fungi ancl insects.

*Optional.
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Basen'rent Gorrugated
Asbestos-Gernent
Lean-To Shelten

FAMILY SHELTER SERTES PSD F-6r-2

GENERAL INFORMATION TECHNICAL SUMMARY

Space and Occupancy.-The leart-to slielter inte-
t.'ior' hrs ovcr' 40 sqlltlo feet of ulea arrcl over L20
c,ubic feet of sPrrce lnrl 'u' i l l  house tlu'ee pelsons.
fts length n'rtry be extelclecl by rclcling sections.
Availability and Cost of lllaterials.-nlaterials
rnry be purchrscd fronr Jruilt l ing iulteriuls le-
tailers. nfany of these hlle this slreltel in l<it,
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trlrnspoltrble in rn &r'cri lge-sized strrt ion lyrgoll
l l l id cilr l iro c:rlr iecl thlough strrnchlcl-sized dool'-
\yi l ls, hrl l\ynvs, uud l-irt<lol ' openirlgs.
Fallout Protection Factor.-'Ihe sheltel is tle-
s;ignerl 1o plolit lo rr l) l 'otcclion firctor',of at lelsl.
100 in r)rost lesidclrces.
Blast Protection.--\l ihorrgh this shelter \\ ' i ls de-

' I"air space lelweea
sic/fe r ctl losemeol

siglecl plimalily to provide fallout protectiorl, it
would also provide some protection florn flying
debris irssociirtecl u'ith bhst.
Venrilation.-Natur*l ventilrrtion is obtainecl by
ornitting trro sanclbags frorn the top of the en-
lrlncel'ay closure and by leaviug r l-iuch airgap
llong thc reu' \yrrll. (See C'lonstluction Sequeuce,
steps 2 ftrld 12.)
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Construction Time.-Total construction t.ime is
approximately 18 man-hours: 2 hours for con-
strnction of the shell ancl 16 hottrs {or filling and.
stacking the snnclbags.

Structural Life Expectancl'.-The rango is from
10 to 20 years, clepencling on tlte level of humidity
in the basement.

CONSTRUCTION SEQUENCE

1. Brrrsh-coat all surfaces of lurnbel with rvater-
repellent solutiou; double brush-coat all cut
edges.

2. Nail tlte 2" x 6" header ancl the 2" x 4" ettd-
posts in place rvith masonry nails. Leave 1"
airspace for ventiiation betrveeu encl of shelter
and basement s'all.

3. I\{ark ofi header into equal clistauces tnd nail
centerposts in place.

4. Place curvecl corrugatecl asbesbos-ceurent sheets
in place rvith one con'ugation overlapping.
Rest top of curved sheets otr the 2" x (i"

header.

5. Place 2" x 4" toeplate fimrly tgainst bottotn
edge of curved corntgated sheets. I{ail toe-
plate to conclete floor rvith tnasonry nails'

6. Nail end toeplate in plrrce.

7. Pub tlte 2" x 4" doorjamb in plnce n'ith the
t:\r/z bevel ou the top end agaiust the curved
corrugated sheet. Drivo trvo masonry nails

t,hrough the corrugatecl sheet into the door-
jamb.

8. l{ai1 precut asbesLos-cement flat sheel to door-
jamb and toeplate-rnaking sure flat sheet has

solicl bearing against cun ecl corrugated sheef
as rvell as doorjarnb aucl toeplate.

9. Fill each sanclbag lvith rrbout 30 pounds of

saud and tie securely tvitir. r'r'ile ties.

10. Stack sandbags three tr,breasl itr lorvest set'ett

layers around the cutire lelgth zurcl entrance

end of the shelter rvith every other layer per-

pendiculnr to the corrugatecl sheets. Start at

the end of the shelter rvhere the 1-inch ailspace

occllrs and stagger the bags so that all joirrts

are broken, as in brick rvall construction.

Partly fiIled bags n'ill be required to fonn

corners and ends.

11. Continue to stack the bags for the uext 10

layers along the length ancl the end of the

shelter, leaviug the entrancen'ay open. I3ags

should be placed tl'o abreast ancl joints stag-

gered. Etrough bags should be laid on top of

tho shelter to proviclo 14-inch depth'

12. The remaining bags of strncl are placecl insicle

the shelter to be stackecl in the entrancervery

for emergency closule. Omit ttvo bags at the

entrancervay toli forventilation during shelter

LISE.

BILL OF MATERIALS

(To shelter 3 persons)

Item
2" x 4" x 581t" constluctiott grrrcle iit or eqnltl-
2" x 6" x 8'l!" conslrrctiotr gracle fir ol equal
2" x 4" x 8'!7" constluction grade fir or equal-
2" x 4" x 565/s" constluction grade fir or equal (1 : 3r/2 bevel

on one end).
Water repellent (ii pelcent peutachlorophenol or equal),

toxic to n oocl-destloying fungi aucl iusects.
3" spiral-type tempelecl riasoruy trails------
43Y2" x 59Y2" x /4" asbestos-cetnent sheet, cut to 6' radius--
Corrugated sheets, asbestos-cetnettt, cun'ecl (6' raclius) 27"

wide x 96" long.
9" x23" x 0.004" polyetltylene sanclbags rvith wile ties-----
Drv sand--

Quanti,ty
5 pieces.
1 piece.
1 piece.
1 piece.

1 quart.

/a pound.
1 piece.
6 sheets.

650.
10 tons.

l 0
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FAN&ILY SIIELTER SERIES PSD F-6I-3

Basement Concnete
Block Shelter

GENERAL INFORMATION

This concrete block ba,scment cornprrct slteltei' rvilI
provicle lorv-cost protection frorn the efiects of
racliorctive frllout. It is intended t,o be instrlled
belowgraile in a brsetnetrt. fts pr-irrcipal adr-atr-
tages are sinrple de-.ign, speecl of co.lrstt ' ttct iot.t,
and rercly availrbil i ty of lorv-co,"t lnrterit ls. By

irrcrclsirrg tbc cciling heiglrt to 6 feet or more, it
coulcl rlso selye,lts a clutr.l-pur,pose room.

TECHNICAL SUMMARY

Space and Occupancy.-'I'his shelter has about 52
square feet. o{ nrea and 260 cubic feet of space ancl
wii l provicle shelter for: foul per,sons.

l l



A t a u r s e s  
" f  8 ' 4 ' / 6

s"/r,.i contre/e unils

S E C T I O N  A - A

/"shtay'ht'ng

S I D E  E L E V A T I O N

-T-

I
t
, )

+
. !

!

:\

$

$

'40

a

Vl

\9

s
\

x
s\
I\

Et . t -<  l ing ,bas  tmen t '  wa / /

$
\

.\

\
o

\9

' $
q\-

N. \

t- 
4, 8', t4 so//i
concrt / t  b/ocA
uni /s be/wttn
wooJ . ;ot5. /s

NOTE
ifcodshta/ling and
so/i/ conrrrfe l/"4
reo. f  nof  shown

(on lint e .1; 6) ft'
so/id concrtlt [/ocA
araur:d t n d

?14io)s/s

Exis l ing  Lascmtn l  wa/ i ' - )

3 y'z '/0" uni ls . 4" a

\ \
\

\
N

\
r - ' \
F \\ ' :
$  4 , , )

r  b )
- s s l{ \ . ;
.\ 'i .\

$ \  r
'e ' "Y  

\' r s l

D
a

F L O O R  P L A N

t ( )
L . 4

R O O F  F R A M I N G  P L A N



n'oll)

ISOMETRIC V IEW

Availability and Cost of Materials.-Ifost of the
rnaterials reqnirecl to builcl tiris shelter are ob-
tainable at loca.l concrete-blocl< plants and lumber
yards. The cosf of the mnterials for the basic
shelter is estimnted rt,$75 per shelter.
Fallout Protection Factor.-fn nrost lesidences,
the shelter rvill provide a protection factol of at
least 100;
Blast Protection.-Although this shelt'el l'as cle-
signed primarily to provicle frrllout protectioir.

it ivoulcl also pror.ide sorne protection from flying
clebris associated rvith l:last.
Ventilation.-Natural ventilation is provided. by
the airspace left rt the entranceway after emer-
geircy closure, ancl the air veuts in the shelter wall.
Construction Tirne.-IJstirnated construction time
for: the brsic shelter is less than 20 tnan-hours.
Struetural Life Expectancy.-The life expectancy
of the sheltel rroulcl be about the same as most
t.ypes of resiclences.



CONSTRUCTION SEQUENCE

1. Lay out guideliues lvith chalk on'bascurent
floor for shelter rralls. (See floor plan.)

2. L*y first course of block in a fuli bed of mor'-
Lar. Vary thickness of rnortar bed i{ base-
ment floor is not lovel.

3. Continue to lay wail blocks. Corrrer of wall
should be built up first, about threo or four
courses high, before lnying blocl<s in remainder
of wall. All blocks should be laid in :r, fuli becl
of mortar. \4rhere 8-inch b ocks are required,
cut 16-inch units in ]ralf rvith a hammer ancl
cliisel.

4. Fill cores of blocks with sancl (or coucrete)
afber three courses have been laid. up.

7. F:r,sterr rvoocl posts ancl doorjambs to existing
baserlent walls and shelter walls rrith exl)an-
sion bolts. flse two bo)ts Per Post. (See sitle
elevation.)

8. Place rvall beam. and cloor lintel beum iu posi-
t ion arrt l  secl l re to nosts r  i th nai ls.

9. Plrrce r-oocl joists^alcl bmcing iu position ancl
secure togetlier rrith nails. (See loof flarning
pian.)

10. Place portiou of lvoocl sheatiring on top of
joists. Nail rrood sheathing to joists. (See
isonretric vierv.)

11. Flace solid conclete ntrsonry ulrits on top of
rrood sireatiring. l{o mortar is lequired be-
tween these units.

5. Continue procedures indicated above in steps 12. Continrte procedures inclicatecl aborre in steps
3 and 4 until walls have been laid up to a 10 antl 11 until roof covering ltas been cotn-
height of 4 feet (six courses), and all cores pleteri.
hays been filled with sand (or concrete). 13. Bzrgs of surd or trdrlitional solicl concrete

6. Rrnsh-coat all surfaces of lurnber rvith rvater- blocks slionld be stored near entratrce for ener-
repellent solution. Double brush-coat all gency closure, but airspace of at leasi 4 inches
edges. (Optional proceclures. I)esirable for should be left at top of closure for l-entilation
rvood presen'ation.) and air circulation.

BILL OF 1IIATERIALS

(Ceiling height 4 feet)

Itetn Quanti,ty
8" x8" x 16" hollorv concrete rnasonry units*------------- 65.
8" x 4" x 76" solicl concrete masourv units{'-------------- 135.
I\{ortar (prepareddrymix) 5 cubic feet.
Sancl or concrete (for fil l ing cores) ----------- 1 ton.
Sandbags ------------  30.
1" x4" x3'8" rroodposts (stmctnral  grade) ---  4,
2" x 8" x3'8" lvood posts (structttrrrl grade) --- 2.
2't x8" x2'4" rvoodbean (structuralgrade) --- 2.
{ '  x 4" x 10'3" wood beam (structut 'nl  gl tde) ------------  1.
l-" woocl sheathing-- --- 52 boalcl feet.
2" x4" x4'8" rvood joists (structulal  glacle) ---  8.
4" x 4" x L0'3" wood beam (structural grade) ------------ 8.
2" x4" n-ood bracing (stluctural gracle) 10lirtear feet.
3/e" x ?" expansion bolts----- ----- 12.
Sixteeupenny nails--- - 2pourds.
Sixpenny nails------ -- 2 pounds.
IYater repellent (5 percent pentacltlor:ophenol or equal), l qualt.

toxic to rvood-destroying frurgi and iusects.**
*Units should be made rvith concrete having a clensity not less than l-30

pounds/cubic feet.
**Optional.

t4



FAMILY SHELTER SERIES FS$ F--61-4

Outside Semimounded
Plywood Box Shelter

*'io'*2*

-{. w
.. Y(

GENERAL INFORD{ATION
' l 'his 

shelter is clesisrle(l l.o pto'l ' iclt-. lorv-cost plo-
tectiou fi'orn the efl'er:l -q of ladioucti'r'e fallout. Its

l lr incipnl ach'antages rte leacly availabil ity of Iol--
cost mrterials, ease rrrcl speecl of constluction, pro-
tection from fnllout lucliatiorr. rrrcl l irniterl blast
lesistance.

TECHNICAL SUMMAIiY

Space and Oceupancy.-The shelter in this design
lias 32 squale feet of llea ancl 128 cubic feet of
space arrcl rrill house three persons. See((NOTE"

lufter' "(lorrstluction Setprencet' for description of
t size to house rnore'persons.
Availabilitv and Cost of Materials.-I{ost of the
materials neecled to builcl t l i is shelter are obtnin-
able at lrrnberyalcls. The nation'n ide average for
cost of rnatelials is abont $?5 per shelter, not in-
clucling r.ent il atiorr equ ipment.
Fallout Protection Faetor.-A protection factor
of aboub 5il0 is obttrinecl if the earth cover is 2 feet
cleep, and rt. 2-foot thick entrance\yay shield is
formecl n'ith bags of saud.
Blast Protection.-The shelter should be able to
n-ithstand r limitecl blast olerpres'sule of 5 pounds
per square inch.

l 5
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FLOOR PANEL DETAIL

Ventilation,--4. ,!i-inch lent, at the rear of the
structule pror-icles an esseutial opening to rvhich a
pipe extursion can be attachecl. Ifancl-operatecl
rentilrtion equipment shoulcl lle rrsecl for rnore
thrn tlu'ee persons. The aclclitional cost may be
frorn $:i0 to $1"r0. Air is exhausted tlrroush the
rilsprce left in the ent.rturcervay closure.

Construction Tirne.-Tests htve shol'l thtrb one
mirn rvor']iing rvitlt simple excavating and con-
stnrction tools can perform all rrecessamrvor"k in
20 uran-houls. This time will be lessenecl by about
5 hours if lumbelyarcls plovide prefabricrted" ply-
rvoocl panels rncl sections.

Structural Life Expectancy.-The rauge is from
5 to 10 1'eats clepending on tlie hurnidity in the
trer, drainag'e characteristics of the terrain, ancl
the effectir-eness of the rvood" trettrneut (clip pre-
ferlecl) urd the plastic n-mpping.

STIFFENER DITAILS

CONSTRTICTION SEQUENCE

1. Cut plyrvoocl ancl. lnnrber to sizo and notch
before treatiug.

2. Dip hunber for 2 minutes or rnore in rvater
repellent.. A trough can bs fashione.cl frorn
a piece of polyethyle,ue fihn and scrap lumber.
Dip pJl l'oocl in wttcr repellent or givo thor-
oush bmsh ttertment. Doublo brLrsh-coat all
cut edges.

i]. ;lssernble the seven frrmes. (See longitudinal
section ch'awing.)

4. Select a rrell-drained site. Excavate hole deep
enouglr. so that sheltet'floor rvill be at least 2
feet belou' grourrd surface and rvicle enough to
pernrit nailing of plyn-ood sides to frames
from outsicle. Slope botton of the trench so
that shelter rvill be 2 iuches higher at entrance
than at rerr. Lay a 2-inch sandbed for poly-
ethylene moistule brmier.
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5. Place polyethylene rnoisture barrier in exca-
vation and cover bot,tom rvith a 4-inch layor of
sand to prevent frarnes flon breaking barrier.
(Sec. A-A, Front Vierv.)

6. Cut three floor blocks to size and tack to under-
side of floor panel. Place ths seven frames
approximately in place, imbeclclecl so that the
sand will be flush rrith the unclerside of the
floor panel. Tiren pass the floor: panei insicle
the frames and nail in place.

7. Toe the end ancl side pauels on the edges of
floor panel and nail securely; then nail the
siclo ancl top blocliing, and finally, nail the top
panel orrerlapping both the side and end
panols.

8. Pad the outside top corners of the shelter to
prevent clanage to the polyethylene moistute
barrier. 14/rap the shelter with tlio polyethyl-
ene.

9. Backfill with 2 feet of earth cor-er after forrn-
ing a sandbag retaining rvall over the entrance
(see longituclinal section) and alongside
entranceway.

L0. Proviile enough filled sandbags or solid con-
crete blocls for a closure 2 feef thick in the
entrflnce,

11. As an altelnative to digging r large holo as
clescribecl in step 4 above, a some'rvhat smaller
hole can be used if the -qhelter is assernbled
:r,bole groiurd ancl lorvet'ed gently into tire hole.
The shelter l'eig'hs approximately 400 pounds
complete, or 260 ponnds rvithout encls and top.
Care must be ta,lien to avoid puncturing the
polyethylene moisture barrier'.

t2. It blorrer js installed, it shoulcl be supported
by blocking, or by a frarle attachecl to the end
panel witlr 2" x 4" stifreners.

ATOTE: The size of the shelter rnay be increased
in rriclth ancl height. There js no arbitlary liririt
to length but the plyrvood sheets must butt each
other at a frame. To increa.so the wiclth frorn 4'
to 6' use 2" x 6" ceiling joists. To increase the
lvidtlr frorn 6' to 8' use 2" x 8" ceiling joists. To
irrcrease tire heig'ht flon 4' to 6' use 2" x 6" trl-ll
studs ancl fioor joists. J\rhen increa-.ing heighi
orrvidth tire ceiling joists shoulcl r.est clilectly on
the rvall studs and be securecl to thern by meaus of
nailed sl-inch plyr.i'oocl gussets. Ceiling joists
recluire a gnsset on one side only. Floor joists
lequire a gusset on each side. Use 12 sixpenly
nails in each gusset. Six nails should be used in
each of the joined pieces.

4 pounds.
3 pounds.
B7/2 feet.
1 .
2.
1 pair.
1 .
58.
3 tons.
1.

5 cubic yards.

BILL OF MATERIALS
(For 4' x B' size)

f funt Quanti,ty
3f" exterior plyl.oocl (Federal specification CS 45-60) or 5 sheets.

7/r" ext,erior plyn'ood ('tr'ederal specificti'ion CS 122-60,
group 1 or 2).

2" x 4" x 10' construction gracle l)ouglas fir or eqrial 8 pieces.
2" x 4" x 8' construction glrcle l)otrglas fir ol equal 8 pieces.
4" x 4' plyrrood luirber: (clrip cap) l piece.
9 rnil polyethyleno fihn (16' wiclth) 20 feet.
I\'ater repellent (5 pelcent pentrchlorophenol or equal), 2 gallons.

toxic to rvootl-clestroying frurgi and insects.
Ili ghtpenny grlr-rnized cominon nai ls- -- - - -
Sixteenpenny grrlr.anized cornrnon nails------
3" diatneter galvanized veut pipe-------
Vent pipe cap--------
3" diameter 90o elbol-s-
Gnlvanized hinges-----
Iflyscreen 7" x 7" ---
Sandbags
Dry srnd--
Blorver (optional, to be usecl lvith 'r.ent pipe, for 3-person

s ize) .
Soil or sancl (for shelter cover)
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FAMILY SHELTER SERIES PSD F-6I-5

Belowgrou nd Corrugated
Steel Culvert Shelter

GENERAL INFORMATION

This shelter is clesigled to provide lorv-cost pro-
tectiou from t,he efreets of radioactiye fallout. Its
principai aclvantnges are that most of t,he structure
is generally avrilable as a prefabricated unit ready
for lowering into ln excavation ancl that it re-
qnires only sirnple counections ancl covering to
complete the instal lation.

TECHNICAL SUMMARY

Space and Occupancy.-Tliis sheltor has 32 squtro
feet of at'cit irucl ubout 120 cubic feet of space (in-
clucling the euttrncervay). ft could provicle spaco
fol tlu'ee persons. The addition of a 4-foot lengtlr
n'ould provicle for one nrore person.
Availability and Cost of Materials.-This type of
shelter is ayrilable from steel cuh'ert fabricators
ol their sales outlets in nrost populntion centers.
This prefrbricated shelter., including r-errtilatiou
system, plastic 'rvrap, and. sandbags is clesiglecl to
be solcl for $150 or less, exclucling clelivery and
installation.

Fallout Protection Faetor.-tr\'hen the entrurce-
rvry is properly shielded as shonn in the drarvings,
the protection factor should be greater tlran 500.
Blast.Protection.-This shelter could be expectecl
to rvithstand a limitecl blast overpressure of 5
pouncls per square inch.

Ventilation.-A sheet metal intalie I'ent 3 incles
iu dianeter is provided" together rvith a manual
airblorver for inoro than tlr.ree persons, Air is
t'entecl throug)r tho sandbag closuro at the
entrartce.
fnstallation Time.-One llon rvorking with ltnncl
excavation tools shoulcl be able to complete the
exca'r'ation iu less than 2 nran-clays. Tryo men will
bo needed. to roll the shelter structure into the
excavation from the point at rvhich the shelter has
been delivered. If lifting rather than rolling is
necess&ry to transport the structure, four men will
be required. Time for this phase rvill.rary uprvard
from 1 hour depending on distanco of the lnove.
It rvill t.hen take one rnan 4 rvorking days to com-
lilete tho covering and. installation phases.
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Structural Life Expectancy.-The estirnated. life
of this galvanizecl steel shelter will bo a,t least 10
years u4der most soil conditions..-, TJnder-.ttormal
conditions higlrn'ay culverts. of 'similar rnaterial
haye been knorvn to last iuileftritely with littlo
maintenance.

CONSTRUCTION SEQUENCES

1. Select well-clrrrinecl site. The tottl al'eiL l'e-
quirecl, inclrrcling tho ruorurding, l-ill be tp-

proximntely'1,5' x 20' .
2. Use stakes to rnark the cortrers of the alea., and

excavate. The hole reqnirecl for the main shell

is 5' x 9' x 2' deep, and the entrance requires

an :rcldition *I2t/z' x 4' x 6'' .

faa'Carntrs o/ sTuarA
€nJ ?anr/s ,/o avoid 

'

lear)ng pa/grrhy/cnz

Gas walcr'l'iq/cr
vcn /  hood -  - . .

Usc she e / ,t
ntfa/ scrzws -t'

/z"la//s (?4 rtT"ireJ

Xni/ conlaiaclh
pa/ye/ht/cnc ft'/m

L O N  G  I T U  D I N A L
S E C T I O N

T,ine hole n'ith plastic filur \I'ra,p.
Lorver gah'iruized steel shelter into place ou
supporting wood strips.
Assemble ancl install the vent pipe.
Cover shelter x-ith pltstic \\'r'rrp.
Rrclifill and uround. Ile sule t.he shelter is
cor-elecl by at least 2 feet of ptcked ealth.
I)epth rnry be checliecl rvith lr rrire plobe.
The rirouucl should be covered. rvith grass ns
sooll irs possible by sodding or seeding t,o pre-
verrt the plotecl ive soil from being erocled.
Place snral l, sanclbags inside the shelter. These
are used to fi l l  the enl:riurco corupletely after
tl ie slrelter is occrrpiecl.
1-inclr boalds rnty be usecl on 2" x *" b1ocrlis to
nrovicle a floor.

o .
/l

o .

D .

7.

8.

o

*This is a geireralized constnrction_sequence for r plcfrrbricated stecl culvelt
sltelter. Detailed itrstluctiorrs ll'6 pror-itled rvith the cotrstrttcfion. liit.

SO dia- piqc - /6 qs46 siaa/ - ,
Z 1s" ̂ lz .2 irr,tt a l/ois \

Ear /h  cover '  t
SanC b,aj rt lainh! n,a,'.!s
af tn't/'an.€-

1i;:""t sraund

oo r  -  / ' s l t q l l
s/iJs

8 t  o '
4 "

i L yt,"o,

I on ?''
I

,lt

'-f 'li:,",1,7t,//e 
^z-"/ong c/tv ang/zs

I 
( /2 re Tttrtd )

\'fhrt" sbndboas arz /o lz aseJ lo
*.n,.: trlr""ci wlrn sht/lar is tb use

s - o  I-l

Quanti'tY'1

6 feet.
1 foot.
1 .
1

I bou'd feet.
30 feet.
1 R

30.
1t .

1.
5 tons.

BILL OF MATERIALS
(To shelter 3 persons)

Item
Prefabricated steel culvert shelter (rvith bolts tud clips sup-

plied, if unit is not spot n'elded)."
Galvanizecl steel J ocli-se ttn clorvtrspout- - - - - - - -
Illborv for steel lock-senrn dorvrtspout-
Ventcap. (gas l-ater-hetter type) ------
fntake air blower (optional for i) persons or less)
Scrap luruber---------------
6 mil. polyethylene {ihn (20' rvidtli)
Sandbags (to hold 75 to 100 porutcls eacli)------
Surdbags (to holcl  15 to 20 pouncls ench) ------
Flyscreen 7" x 7",  for: ' r -entpipe----------
Errtrancerray insect screelr 36" x 36" -- --- --
Soil or sancl (for shelter cover)
*Fabricatols shoulcl tleni spot-'rveltled areas l-ith Jritunrastic cotnpound ol othcr

approrred \yatelproofing material.
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FAMILY SHELTER SERIES PSD F-6I-6

Outside Semimounded
Steel lgleio ghelter

GENERAL INIIOIiMATION

l l i r is  shel ter  is  t les igrrer l  io  l r rur  i r lc  lo l ' -cr ts t  p lo-
tc< ' t ion f lo i i -L  t l re  ef fects of  l r r< l io t r t l i r re f : r l lo t r t .  I ts
Ir ' inciptl atlr.atrt ltges tle lhlt it plovicles failorri
rurr t l  l i rn i tec l  b last ,  prot  c<r t ior r  rnc l  is  su i table I 'o l
cif lrel irrrlool ol outcloor. iuslri lui ion, anil is clisi l l '
: lssel i l l ) led.

TECFINICAI, ST]MNTATIY

Space antl Occnpancy.-'fhe shel{cr t r 'pe dctti lctl
in  th is  r les ign hrrs r r i - rot r t  E{) :< l t r l t re  fect  of  r rea in-
clrrding 1he eirt l ir irce sl)i l(,c. ' ,[ 'he inlelioi '  hlrs
about  260 cubic feet  ant l  l ' i l l  l ror rss s i r  pelsorrs.
Availabil ity and Cost of N{aterials.-This sheltcr
is  of  the p lef t r l r l ic r ter l  tvpc nrrd is  l r - r r i lu l r le  r r1,
tlepaltttrent stoles, built l ius -ruli l l l t '  orrtlets. urrrl
n.rri l-otcler {iuns. Cosl is aborit $175. not inclrrrl-
i r r g  i r r 5 {  311111  i o rL  o l  de l  i ve , r ' y .

\.{. .

V.

Fallout Protection Factor.-The protection fac-
tol sjrould be al-rout 500 rvitli the plescribccl thich-
ness of covering ancl ploper shielcling of the en-
I  l  i i  l lcO rvt i .J ' .

Blast Protection.-This shelter coulcL be expectecl
t,o rvithstr"ird a limitecl blast overplessure of 5
ponntls per stl i tai 'e inch.

VentiXation.-Yentiltrtion is provided by a 3-inch
iirtalie pipe to rvhich shoulcl lre rttachecl a hancl
oporrr,teiL blol'cr. 'tr'ire ail is ventecl tlrrough t)re
a"ii 'spltcc Ieft in 1Ire entrencen-ir,r, ' .

Consiruction Tirre.-'Ihc igloo steel shell requires
4 miru-hour's to tsseuil.r le. Excavating ancl cover-
' ing tirrre shoulcl trl ie 24 man-houls.

Structural Life Expectancy.-The igloo, rvhen
coaterl 'rvit.h rnastic, has a l ife expectaucy of at least
10 years.
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CONSTRUCTION SEQUENCE*

1. Select l'ell-clrainecl site. The total are& re-
quired, including the mounding, will be ap-
proximately 1.5' x 20'.

2. Use stakes to rnarlr tho area, and excavate.
The hole required. for the main shell is 5' x 72'
x 2' deep, and the entrancoway requires an
additional Zr/z' x 2' x 6,,.

3. Line hole with plastic film x'rap.
4. Bolt one rrall panel to tho roof crown.
5. BoIi the next wall panel to the roof crown

180o from tho first wall panel.

/nla*e pipe cap

,tnla*e pt'pc -a

o

'I'he third rvall pauel should be bolted to the
cro\yn ancl to a rnating section. Repeat tiris
step until all panels are boltecl to mating
prnels ancl to thc roof cro\rn.
To cornplete tho shelter, bolt the crawl en-
trance to tho fltrrgecl iip on the ent.r.ance panel.
Cut 3"-clirrrneter holo in rvall opposite en-
f,rauce. Morurtventpipe.
Fol oufdoor installations, rnouncl sand, earth,
or br,gs of sancl over the igloo shell to lr, cor.er-
ing height of 2 feet.

10. As an alterlate installatiol iu r basernent,
mound loose stncl or sanclbags to a co\refing
height of at least 18 inchcs o.r'er.tlie igloo shell.

4S rl_:
)rht s/cz,' band siawn around l,4e
iqha js an oplhna/ i/em atl a'aes

io,l tazs,//lilz par,/ ef ,/,1r. iaslc

T.

*Tliis is a generalizecl constrrrction sequence for a prefabricatetl igloo shclter.
Detailed instruct.ions are providecl l'ith the constr.uction kit.

!4 gagt s.hc/ s l te/
b a n l  3 6 '  h ; 9 h . - -

L O N G I T U D I N A L  S E C T I O N

BILL OF MATERIALS

Itenu
Roof crown
Ivall pa'ei'- -- - - - - - - - -: - - - -: - - - - - - - -: - - - - - - - - - - - - -: - - - -
I\rall panel, rvith entrance opening---
Ent,rance. crar'hvav ancl cloor--
Srrncl or soif for 

"ot".------6 rnil. polyetlqylene fihn (20' rvicle) -----
l{astic
Yentpiiro (.3" dirnreter') with'r-entpipo ctp-------
I'Iancl-operatecl blol'er' (20 cubic feet pcr minute)
Illyscreen 7" x7" for r.entpipe----------
(Nuts, bolts, n ashcrs-as retluired.)
Sarrdbags (to holcl 75 b 2A pounds cach) for entrance anrl

retaining n'alls.
Sanclbrgs (to holcl ?5 to 100 pouncls each)------

Q ua,ntity
I

1 1 .
I .

1 .
15 tons.
ilO feet.
6 gallons
6 feet.
I .

1 .

50.

:10.
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FAMILY SHELTER SERIES PSD F-6I-7

Abovegrou nd Earth-Covered
Lumber A-Frame Shelter

l|)ilill N
N-r'

-tt{

,{J," 7',a
\'1?-

GENEITAL INFORMATION

The purpose of this shelter is to plovide protec-
tion for 10 persons from the effects of racliotctir.e
fnllout at a locntion near but sepalirte from a resi-
deuce or other nearby builclings. The prin,'ipal
aclr'antage of this sheltel is tliat it can be erected
s'ithout excavation in locations l'hero there is
poor rh'ainnge or rvhere the grount'l r-rrter tulr'le is
close to the sulface. ffowever', this shelter is not,
a lorv-cost structnre. Footing-s ol thmst ties ale

needecl rvhere the ealth is so{t ol of poor bearing
crpacity.

TECHNICAL STJMMARY

Space and Occupancy.-This shelter provides al-
most 11"10 squ{tle fcet of area ancl approximately
640 cubic feet of spirce. I lthough only a snall
port.ion of this aretr provides sufficient headroon
for stan<ling elect, plnctically the entire area carl
ser'\-e ls sitclorvn spnce for' 10 persons and storage
spnce for supplies.
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Eear Wa//

A//crna le ,tridge De lai/s

C O N S T R U C T I O N  D E T A I L S

Availability and Cost of Laterials.-The plessru'e-
tleated hunber rvhich is requilecl is generally
ar-niltble at retail lnurberyards. In certain :rreas
it may be lecesstlv to allol ' t iure fol the tteated
Iumbel to be orclelecl ancl t;ransportecl from stoclr
al othcr locrtions. The estimtterl cost of t i-ra-
terirls is $i5ir0.

Fallout Protection Factor.-The reconrrirencle'.r1
tninitnum etlt lt coyer of 2 feet'nith an elltt 'altce-
wty :rtirl tloot shieldecl by a 2-foot thicl<ness of
snndlrrrgs, trrd the retrrvrrl l  mourr<lccl rvil l  prolicle
lu protection frrctor of rltout 500.

Blast Protection.-\\rhile the btsic frurction of
tl i is sheltet' is f l l lout plotection, l imitecl blist i 'e-
-qistance of rlrout ii pouncls per' .square inclr of

oyerpressule rvonlcl be affordecl by'the heayy rvood
stnrcture. The blast resistanco l'oulcl yary some-
what rvith the n'olhmanship and mrterials but
the larninaterl rlesign tends to offset r-ariations.

Ventilation.-Dncts for meciranical r.ent.ilation
tirav be located in the ventspace oyer the door-
'n-ry rrithout inr-olr ing st,mctural change. Hand-
operatecl r-errti l :rt ion equipment should be usecl.

Construction Time.-After nrterirls ale cleliv-
erecl at the jobsite, 4 man-clays shoulcl be allorvecl
for electing the stlucture. I larbh co\-et' ing would
requile 4 acklit ioual rnan-tlnvs. l ' i thout the nse
of porver equipnrent.

Structural Life Expectancy.-The life expectancl
of this shelter shoulcl be frorir 15 to 20 vears.

Fron I Wa//
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CONSTRUCTION SEQUENCE

1. AssemLrle the mrtelitls rt the sheltel site.
2. Trench to subsoil fol the s'rllplntes as sho\\-n

on the floor plan ancl def ails. Assemble plates
in the trenches. (See colsfr:uction details,
rear-front rvalls.)

3. Begin at either end and erect r'oof x-all nem-
bers in pairs. (See alteurtte ridge details.)
Progress to tho opposite end, spiking lamina-
tions togetlrer. If 2" x 6" latnint are usecl,
they shoulcl be nailed with t'rventypenny uails
at approxinately 30-inch spncing. If 4" x 6"
decking larnina are used, they should be fastened
together with Tu-inch diameter spikes at ap-
proximateiy 30-inch spacing.

4. Erect tire end rvalls as shorvn on tlte drarl'ittgs
rvith erlds of the lamina cut flush rvith the loof
rvall top snlface. The lamina should be sirikecl
together in the sarne rnalurer as t,he loof tnern-
bers.

5. The suppor.'ting structule is norv cotnplete. ft
shoulcl be coverecl rvith the polyethylene fihn

ancl cor-erecl rvith ear.th. The earth cover should
be started at the base of the roof rvnlls and ap-
plied evenly to both sides. Next tnouud earth
a,gainst the rear rvall. Tire srrudbags or ura-
sonly bloclis are appliecl on both sides of tlie
front rvall to a thickness of 2 feet. A supply of
fillecl sandbr,gs or blocks should be stoled in-
side thg shelter to add to the protection affolded
by the door.
Vegetatiou, riplap, or othcl rneiuls of holding
the soil iu plnce should be pror-iclecl.
A duct for air: ilrttrke rvili be lequirecl rvith the
inslallation of tho hancl-operatecl blorrer. The
intake dnct. tnty be locatecl in the rear n'all of
the shelter rnd the air can be exhausted
through the lotrvelecl ventspace over the cloorr
\Yfl,Y.
The dool ma,y be of heet- ol bhst-r'esistrnt con-
stmction, as mnnufuctnlecl commelcially, or
tiray be contlivecl by nail ing 2" x 4" studs to-
gether to make a 4-inch-thick cloor. This then
can be rnounted rritir orclinrry hilges rnd
sliould be paintecl l-hite.

Qum,ti.ty
250 pieces.
50 pieces.
40 pieces.

10 pieces.
3 pieces.

10 pouncls.
30 pounds.
150 scluare feet.
600 fillect sandbags (30

pounds) or 176 con-
crete blocks (8" x72"
x  L 6 " ) .

1.

6 feet.

7.

8.

BILL OF IIIATERIALS

Itenr,
Roof v-alls 2" x6" x 10'------
Rear rval l  2 ' t  x 6" x 8'-------
Front wall 2" x 4" x 8'---------
Plates:

2 t '  x6"  x  10 ' - - - - - -
2 "  x4 t t  x  l -0 ' - - - - - -

Fastenings:
tr'ortypemiy nails------
Twentypenny nails---

Water repellent--building felt or plasbic filn------
Bagged earth or rnasonry blocks for front rrall

shielding.

Blower, manually operated (rated at 30 cubic feet
per rninute).

Intake pipe, galvauized (to be mounted through
rear wall).

X'lyscreen 7t' x7t' (for intake pipe)------
Flyscreen 24" x24" (to cover ventspaco orrer door)-

1 .
1.
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FAMILY SIIELTEII SERIES PSD F-6I-B

Belowground New Gonstruc-
tion GEay frfrasonry ghelter

R':

$
rS

t
$
$
$
{l

fi
*.F
!

t .

s

j
\--

GENERAL INFORMATION

This shelter l'ill provide prote.ctiou against tho
effects of radioactive fallout. ft can also.protect
frorn limitecl blast overpressur€s. The shelter is
located belorvqronncl outsicle a horrse but is reachecl

flom thc baseurent. Its principal advantages aro
in flexibility of slitrpe nnd desigl to confonn to
the houss design and in tho use of mtrterials that
tie in rvith the new constmction of a house. Be-
cir,use of the heaclroorn and interiorspace the.shel-
ter cirn be used fol otlrer'pllrposes.
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'IECHNICAL STININX,{RY

Space and Occupancy.-Tlie sheltcr- iu this de-
sigu has o'i'er 70 squale feet of arer arrcl 420 cuJ:ic
fee.t, of sp&ce. It rvill pror,'icle occupancy for sis
pei'so11s.

Availabil ity and Cost of l l laterials.-St lrrctur:rl
c l ly  n iasorn '1 '  urr i ts ,  br ic l i ,  r r i r l  s l  l r r t ' {u l i r l  t i lc  i r rc
avrilt l i le irt youl' local bri i lcl ing rnuteriul-q -..rr1-r-
p1 ier .  Cost  of  t i ie  rnt te l i t ls  arrc l  cq i r iprnerr t  {or
the l ins ic  shcl te l  is  cst i r i i r . ted nt  $: ) ( )0 1o s: l5 i ) .  L i r -
bor  cost  shoul< l  1 ' ru l  api ) r 'o \ i rurr lc l . r '  l i l ; l )  lo  5; ;1;1,1
u-hen pcrfolnrecl as pllt of nerv jrorrse consinrct ion.

Fallout Proteetion Factor.-The irrotectiou factol
fol a, shelter of this type is ovel 1000.

Blast Protection.-This slreitel iras :r stnrctrrral

ir l asi i 'esi s i : l  r rce of 5-por rn c1s-ptr. '-sqtur t 'e- inch ovcr-
pl'essulc.
Ventilation.-\;ent i l  rr t i  ou eclu Ipincnt. ari cl pipo r le
i 'cquirerl. - l hanrl-ollci 'atecl ir lou'er shouicl be
sptrci{ietl to iulnisli rt lcrrst 20 cul-ric feel, of air per'
nrirrrtte. 

' i 'he 
l i l  is e-rlrirnsf ecl t l longli : l  sepalttc

i -entp i l>e.
Constnrction Tirne.-I l iolne-coustnrctiotr pr'o.i-
ccl l l iat iuclutles tlr is shelter: tvi l l  not recluire acl-
rl i t ionr' l t lades ol cln fts not :ri lercly on i,he project.
' l ' lre t. iurc fol constluctiorr o{ this shelter could in-
('r 'crse rrolrn:rl horrsc cotrstmctiol) t irne b1 a fen'
.rh,1-s.

Stmctural Life Expectancy.-Assrtmin.g norural
coust lu<r i ion pnct ices,  I l r is  s tmctu le,  u- i th  a ur in i -
mnm of n'rrintenrrice. slioulcl last ri"role t.han P,0
f'Qrlr 's,

' )( l

Appro x. g4ylin_g
qround 0ne '1



CONSTRUCTION SEQUENCE lrecrtuse tho.r-olli l-oulcl probably be superwised by

No const,rrrction sequcnce is gir-en for this shelter a cotrtracto| farniliar n'ith tterv constrrrction.

BILL OF MATERIALS

Itenr Quanti,ty
Roof :

8" x 72" x 12" structurnl cJay tile As'fl{-C57-gr.ade 72 pieces.
r,.TI.

Steel reinforcing, No. 6 deformecl bars ?'6" length, 10 pieces.
ASTM-A-15-Straight.

Steel reinforcirrg, No. ? deforrnecl bars 10' lengt.lr, 10 pieces.
bent up and hooked ASTM-A-15.

Concrete, minimurn 3,000 poulcls per sqlltle inr:h------ 1.5 cubic yards.
Walls:

Brick, standard size (227"" x 4" x 8") nSTl{*C62- 3,800 pieces.
grade SW.

Anchors ( ,7/n" xL" x 4") steel----___ --___ 4,
Mortar (l-7/4-gs/4 cement-lime-sand) 65 cubic feet.

F loor:
Tile (,1" x 12" x 12") structural clay ASTII-CII- g6 pieces.

grade IrTf.
Concrete, minirnunr 3,000 pounds per square inch------ 0.7 cubic yard.

I-ootings:
Concrete, minimun 3,000 pouncls per sqrlxle inch------- 1.0 cubic yafd-
Steel reinforcing, No. 4 r.einforcing bars AST1\{-A1I-- 68 linear feet.

Nliscellaneous:
Parge 7-1/4-33/4 mortar.ASTl,I-C270-Type l[___-____ B cubic feet.
Asphalt b gallons.
Blorver (at least 20-cubic-feet-per-minute rating) --*-- 1.
Mountirg bracket, blower---- *----------- l.
fntake and exhaust r,'entpipe, 3" steel (sufficient for 16 linear fest.

both intake urd r-ent pipes).
Fittings:

El ls 3" steel-------  ----_- Z.
Tees 3" steel-------  ---__- 1.

Ventpipo cap-------  ------___ 1.
Flyscreen 7" x7" (for vent and intake pipes) _--_--_-_ Z.

:10 u . s ,  G o V E n { V E N T  p R , N I t N G  O F F I C E :  t 9 6 Z
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