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FOREWORD

This brochure is on,e of' a series of reports resultingf'rom
overseas technical inqui..rie~ on factory or commercialestab
lishrnents, operation, managmnent, and engineering. The
report is designed to .provide only a general picture oithe
factors that must be considered in establishing and operating
a factory of this type. In most cases, plans for actual
installations will require expert engineering and financial
advice in order to meet specific local conditions.

t~ntion af' the name of any firm, product , or process in
this. r~port is not to be considered.a recommendation or an
endorsement by the Inte!"national Cooperation Administration,
but merely a citation that is typic~l in itsfleld.

Industrial reports pr6pared for. lCA under sIt<3ciaJ. contract
ar" customarily reviewed and editedbef'ore publication.
This report, however, like other technicaJ.inquiry l'eplies)'
has not .been reviewed;. it is the sole responsibility ot the
firm that prepared the report.

This brochur(I was prepared in Septembe.r·1957 by .the ~C)rge

H. Andrews &~ineeringAssociatesJInc., Washington, D. C.

*.:f * * ~'l\-*

For further inforlna.tion and ass5 stance, contact should be
made with the local Productivity Center, Industrial. Institute,
Servicio,c!" United States Operations Mission.

Code Number
50

",..,

..



rheal'~l-.n!" crate-Bllly 8t:"1:'1owl&.1;:es ";~e cocr~ra:l;i('n')f -the
f''''J.1.owi~~ £0:::- providing technj -:- .....1 information fo:" 'lse in
this broch'lre:

Alleg~e'1Y Plywooi Cc~any,
Elkins, West Vireinia..

The Black "1rothers Company, Inc.,
Mendota, Illinois,

ICva.lheim Machinery Company,
Petaluma, California.

Thonas C. Mason,
Forest Prod'wts Division,
Business and DeJ:enae Serl.-:.:::e Ad.minis't'!'atio"l,
U. S. Department of ro~~erce,
Washington, ~. C.

Monsanto Chemical Company,
Plastics Division,
Springfield 2, Massa.ohusetts.

Examination of' this brochure was provitied b~~:

Mr. E. Chat Shanks,
Wood Working Machine~J Engineer,
Post Office Box 255,
&1timore 3, ?I.a.~Jland..

Hia va.luable suggestions are ~!"eatly appreoiated a,nd have been
inoorporated.
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!!he equ1pmct and operating procedure.d.ecribed1n
this b1'Oolmre 41"e1nt_d.ed· tor the produotlon of
tluah 4001'8 u an addition to, or thea:pUl8:ion '(Jt,
an ext."'111&' woodwo1'k1ng plant, .ere there 1s
aut1'lot_* dllBU4 ~O7: th....produots ..Imd where wob
.. looaJ. ~eat1on woul4 'De p%'&Gt:i.o&b:t..'1'b..~i.p_.t And ••thoU .flh.own 1n .thi.. broohure .1U'e modem
an4. capabl. of~ &11 grad_o;f f'lushahors,
bott. interior~ uteri.or, ~ to) :f'e~~ wid. Mel
7 t ••t long.

In order toDUlke r_;U.stto ut1lDat., oertain If.lummptions
IIWIt be 84.. Th..e vel

1. .&11 oosta, suoh &8 tho.e tor equipa-.ts
••:tRials aDdllUpplles, .ce bued on
prieM i!1 the UBih4 St&t...

2. file 00."'., lnolud:tng l ..bor uaed, u.
'Mk_ htoJa. the aotw&1 8.l'.penenOe on
sbdlar o,e.1;1011& 1n the Unit4ld. 8tat...

3. j40qu&te power and '7.&1;.. are a."&ilab1e
at the aistinB p..t1:1t a1t ....

4£ J4*lUte 1;~rta1;lOD f8OUltl•• are
aw.tlable at the aiatiDe' plant 81ta.

S. jll ,,·U,_t•• aN __• on on. 8 .Dour
wozlt ehttt pe dq, , a..ew- per •••,
o~ 40 hou....... p......

6. ~ door panels W1.U be puoh.-ec1
suulec1 u.4 rllNld¥ tor ....bliD&'.



7.. Suoh woodwo:rk:i.ng 8(,luipment andmaohine:ry
~s a. dry kiln, cutoff 8&W, ,planer, bor;ing
maohine, 'tX"im s-._, ripsaw, e.:res.1r~

availa.ble ill an established woodworking
plant.

S. J.dsqua1;$ floor space is, ava.il.able in the
¢sting plant for the lIl'Call Dmcunt ot
additianal equipment needea. 'toproduoe
tlu.sh 0.001'8.

9. A markfrtanaly-sis has proved that ar:.nual
sa.lesot about 1,000 flu.sh doors per
month ia possible.

10. Thefollow:1ng items cannot be s"time.t@d
reaJ.istioa1171

A. Freight in end cn;;i;,
B. Dist::'ibution and. sales cost,
C. !axes, intere8t, inaurancear..d.

other'b'!,u'd.en.a.

While gene:rs1estimat8s will 'be made of each of thos...,
1t_, for the, purpose ~f oomplfttin,g oo~t esi;:i.ma:ttJ8,
adjustments should be made in &Ooordano. W'ithaotual
100al costs.

In tact, all cost. oontained in thisbroohut'"e should
be adjusted. to conform to "&CmaJ. local oonditions.

The pmduction cape.oib of the flush door eq,uipment shown
in this brochure 1s 100,000 flush doors per ,.ear, using
1; men in t~e oabinet department tor 8.GIUDbl1ng th~ d.e~~.

and using 20 men in the mill department to machine tb.6
door parts.

However, the oost figures e.nd manufaoturing operations
shown in this brochure are baaed on a prod.uction of 1,000
doore per month, or 12,000 doon per year, using ::;1B~ in
the cabinet deparment to as.lmb'.e the doorll'.and 3 men ,in
the mill department to :u.ohine the door p&rt:a.

Bo additional equipment would be required to .....'01.
100,000 flush docZ'8 per 7ear.

I



PRODUOT SPECIFICATIONS

Both intel'ior and. exterior doors oen be made with tile equipment
shon in this 'broohure. Standard sizes of flush d.oors 8.re show'll
in the following table'

Bote: [tJ indioates feet; (tfj indicates inohes.

TABLE I

IJ''1'ERIOR DOORS

1 3/8 ineh and 1 3/4 inoh

11 6" X 61 6" 21 0" X 6' Olt 2 1 4" X 6' 8" 21 8" X 7' olt
X 6' 8" X 6' 6'If X 6' 10· 2' 10" X 6' 0"
X 6' 10" X 6' 8" X 7' 0" X6' 'IfX 7' 0" X 6' 10" 2' 6'1 X 6' 0" X 6' 8"

l' 6" X ;<). 6" X 7' 0" X 6' 6" X 61 10"
X 6' 8~t 2 1 2n X 6' 0" 11: 6' 8" X 7' 0"
X 6t 10" X 6' 6" X 61 lO" 3' 0" X 61 01'
X 7' 0"

X "
6" X 7' 0" X 6! 611

1 10" X6' 6" X 61 10" 2' 8"X 6' 0" X 61 8"
X 6' Slf Xl' 0" X 6' 6" X 6~ 10"
X 6' 10" 2' 4" X6' 0" X 6' 8,t X 7' ott
X l' 0" X 61 6" X6' 10"

EX7f!!l!OR. DOOBS

1 3/4 inch

2' 8"'1 6' 8"
X 6' 10"
X l' 0"

2'10" X 6' 8"
X 61 10"
X 11 Off

)' 0" X 6' 8"
X 6' 10"
X 7' ou

(a).

When ordered "prtlf'it" f doorB shall be supplied af5
f'o1101'ftu

All doo;tS sh&1l be pre!i t to 3/16 inoh les8 in width
W'J.d 1/8 inoh les8 in height than the nominal deor
sizes, with a. toleranoe ot 1/32 inoh, plus or lDinus,
al1owGd.

(0). All prefJt doers stwll have vertiea.l edgeD slightly
eased.

Ce}. All pl"et1t doon shall have skid blecks, scutf st~::1P8,

or other type of protection attached to the botton: ot
the door.

3



T.b.er9 are 3 grades, or quali"ties, of flush doors oommonly oalled:

Premium Grade
Good Grade
Paint Grade

The fol1onng "l'aclea II to X, inolusive, show the grade, sizllJ and
average faotory selling price of flush '\laoro in the United States:

'fABLE II

Paint grade hardwood interi.>r flush door, .1 3/8 inches thick,
hollow 0'02;'8:

Width
Pest Inches

Length
Feet Inches

Factory'
Sales Price

2
2
2
2

o
4
6
8

6
6
6
6

8
8
8
8

t;c30
6.00
6,,30
6,.60

POI' doors 1 3[4 inches thick, add. • ~50 eaoh.

Paint grade hardwood exterior flush doors, 1 3[4 ino:t.es thiok,
hollow oore:

W1d~n

Feet Inehliss
Length

Feet Inches
Factory

sales Pt'1ee, -
2
2
3
3

6
8
o
o

6
6
6
7

4

8
8
8
o

• 7.8C1
8.10
8.60
9.60



TABLE IV

Good grade*L.:"!l.U&.'1. mahogany interior flush door. 1 3/8 inches
thick, holloW' core: .

Width
fleet Inches., ..

Length
:Feet Inch.es

Factory
Sales Pt"1:6e.. .

2
2
2
2

o
4
6
8

6
6
'5
6

8
8
8
8

For do~r8 1 3/4 inch6siihick, Md '.50 eaoh•.

GoGd grade *La.u.an mahogany uterior flush door, 1 3/4 inches
thick, hollow coreS

Width Length Faatol"Y'
Feet Inches Peet I1'1ohea Sales Price

2 6 6 8 S 7.)0
2 J.l. 6 8 7.50""3 \) 6 8 8.00
3 0 6 8 9.00

* Ooad grade tatUm (Ph11lppine Mahogany)"



Good arade !fa:tul$l Dire!: interior flush doors, 1 3/8 L"1ches
thick, holloy eores

Width L8!1gth
l!et Inoh,s Fee} Inc~le8

2 0 6 8 • 6",60
2 4 6 8 1.60
~ 6 6 8 7.90
2 8 6 8 8.20

Good. grade .atu:ral JJiroh exterior f'luShcloors, 13/4 inches thick,
hollow coree

Wi.dth Length F&oto~

Feet W hes Fe.j In,\j.hea Wes lace.
2 6 6 8 • 9.60
2 8 6 8 10.00
.3 0 6 8 1(,.80
.3 0 7 0 11.80

Note: ~A1e plywood must be used on &11 exterior doors.

6



:P:rcium Orade AfrlC8l1 :vahoggrq interior:f'lush doON'7 1 3/8 inohes
thick, hollow corel· . <,

.l3'f(OO
~14.9G
15.50
16.00
IT.30
18..30

Factory
~tt•• ~.ce

8
8
8
8
8
o

6
6
6
6
6
7

Length
Feet Iyelles

o
4
6
8
o
o

2
2
2
2
3.
3

lfidth
Feet Inohelll

For 4001"8 1. 3/4inehes thick, add Sl.OO aaoh..
FOr each add!tiona! 2 inches in height over 7 :f'eet,~d. 11.00 .. each.
For each add.!tio!.l&l 2 inches in width over 3 feet, add 12.00 ~h.

\Ji.clth Ler..gth Factory
Pitt Inoh,s Feet !vohff

",", 3alesPrloe

2 0 6 8 t 15.59
2 4 6 a 17.40
2 6 6 8 1.8.00
2 8 6 8 1$.50
3 0 6 B 19.80
3 0

,.,
0 20.80:

Prem~um Orade A£noan &hogaay exterior :f'lush doots,
thiok, hollow OO~'$I

1



Premium Grade Exterior Flush Doors, 1 3/4 !noh.a, 801id oorel

Faotory
Sales Prioe

a.
Width Length White or AtrioiJ.!1

het In:.hes Fee:+; Inohes ~ Own. Biroh Red Oak 1lahog~ Walnut
......,.- --

6 8 117.30 120.70 ~2.8Q
/

121.30 825.002 0
2 4 6 8 19.)0 22.70 25.10 23.80 21.5°
2 6 6 8 20.00 23 It40 26.80 24.60 28.80
2 ,8 6 8 20.70 24.70 28.00 25.60 30.00
:3 0 6 8 22.00 26.70 29.40 27.80 32.00
.3 0 1 0 23.00 27.70 30.40 28.80 33.00

There are man:y types oreeres used in the ma.king of' flush doors.
nlustrationa of aome of the oores noy being used in the United States
s.re shown on Pages 8 to 11, inolusive.

1'he ldnd of core used should be governed by such factors as I

1. The quality of the product.

~. The kind of Bcrnp wood available from the WOOdWO:D:o.nES
operations of the pl~t

3. The kind of woodworking maohines ava,ilable to maohine
the oore materials.

4. The aize of the door.

5. The end use otthe door. For example, & oloset door
i. not used as muoh &B most other doors.
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IUNUFAOTOBING OPERATIONS

The door frame parts inoludel

2 stiles
1 top rail
1 bottom rail
2 lock blocks

00re !D&teria.l

The exact method used in maohi.n1r..g the above parts will d$pend
upon the machines available in the plant. The following sequeno')
o£operations is reoommendedl

KILL OPERATIONS

1. Kiln dry the lumber to from 8 to 10 percent moisture
content.

2. Plane 2 sides to size.

3li Dip to size.

4. Out to length, eliminating defects.

5. Re-rip defective material into 3/8 inoh oore strips_

6. If enough core strips oannotbe seoured from mUl .sorap
or defeotive lumber, then good lum1;'er will have to be
planedtwo sides to size and ripped into 3/6 inch oore
strips.

7_ 'him to length on double cutoff saw or t.rim saw.

8. Notch all part. for core and ventilation.

9. Bore dowel holes.

Bot., For oheaper doou, ataplesor oorrugatedna1ls
ma.Y be used instead of dowels.

13



CABIIET ,OPERA!l'IOliS

1. Glue dowelD in'to stiles.

3. Assemble and glue up .frame complete 'With oore in form or jig.

4. Pass frame through the glue spreader, gluing 2 sid.e. with .one
pass.

5. Place bottom caul on glue up table.

6. Plaoe 1 ven~er panel on 0&111, faoe side down.

7.. Pia". assembled. door frame on .veneer panel.

S. Piaoe2 veneer panels on door fra"lle, tace sides together.

9. Plaoe another &Ssembled. door trameonvene«r.

10. Place 2 more veneer panels on door frame and OOl'!'tinue untU
enough doors are glued up tor a press load.

11. Place caul on top of glued up doors.

12. Load glued 11P doors into press and. apply pressure. The.n~Aaaii'1fl1'

time to Bee11r8 a eood. bond will depend on the 'type. of glue u.e<.1
and may- •be as low &8 30 minutes.

13. Remove doorstrom press.

14. Trim sides s.nd.end.s •for size and sqU&r,8n8Sfl.

15. Inspeot.

16. Repair and sand any defeots.

CA.tl'LS

Caul.s are plywood boards slightl7 larger than the door and about 2
inohes thick. The oauls ars used on top &D4 bottom of eaoh· stack •. of'
doorswhioh are plaoeclin the press. This. helps to ke~ the. presWZ'e
evetl on the doors and. to keep t!1e press olean. While it is enti.rely
possible. to press the doo.rB without using them, it ia recommended
that oauls be us4Jd.



nrrER!CR DOORS

For 1nterio:!" doors, a. we:ter reaist'lr.t bon:::'. is: require1. '.!'he bond
must retail: prr..ctically allot' its '3trert:th when occa6io~ally

subjec~ed to a. thOl."O\leh wetting and drying. Polyvinyl, urea and
extended p~en?lic resins ~~e suitable adhesives.

EXTERIOR DOORS

For exterior doors, the bond must be fully wat;er-proof. Tre 'cond
must withstand full wea.ther exp'Jsure. It ir,11S'l; :lot be afl'ecte1 b:r
mioro-organism9. The use of phenolic resins, mel~~ine ~nd

rescrcinol adhesi'Te-s "1!"e 9'1:. t'ilble.

'.lthoup'~ tr.e cost of such sJ.ue is fairl,j· hi , it is considered
econo!d~oe..l for use where a Good bO!1d is -eq~tired. Tre OOS't of'
glue f)f this qual! ty for interior d.oors will amoun't. 4:(' ab"iut
••10 per door, or an annual cost of apprcxima;tel={ !l,200.

nsir,g the above glues :J" a 0(\1d press, t~e bO'1lding time reqtli!'pd
in the press .jll va~J aC~Qrdine to local conditions.

The company furni8~if'lg the glu~ 'rill !'X'oyide fl'll inl~o::ma.tion a.nd.
in8~:r'1..,tionsf'",r its use. These inst.!"'JIJ.l::ions will include, hoW'
'fo mix the glue, how to rll"Ply it, '10'&' l(")n~ to 1eays it in the:->;,es'l,
und.er lFm.a.t condi tiona and in wr.a.t 'l~Jantities i"'x~ender"''5, sn,cIl as loW'
gradenov:-, cLe.lk :'\f'd other a~~i":ives may he used, en';' other
pertinent information.

It is recommerded that these instl"'..lctiona OE' f'ollo':led oC:"l.rletely.
1'0 attempt st:.ould be made to chan",=,e 'che [;'ix, shorten the press time,
or in any wail to i.eviate t'ro!n +h,a instructionl11 of' the company
f".unishirg the glue•

.An aA.'1U&l volume of 12,000 doo;:,s requires a produotion of only 18
doors pe:- day, basec' on 5 'Working days per w<;Iek, :0 weeks per year,
T.heretore, the doora way be left in the press for long periods of
time, ifnecessar,y.

15
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DOOR PRESS
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2 Plywood Door Panels at S .12 per
square foot

2 Stiles - 6 1/4 feet uf lumber,
including waste at 160 per thousand
boa.rd feet

2 Bails, ! "to:; ~"'A. 1 'tso't,-'f:am, .. 2 feet
of lunfber, including waste at 860
per thousand beard feet

2 Lock Blocks -2 :feet of lumber,
including waste at tlOO per thousand
board. feet

11 Long Mesh Strips l1li 4 teet of lumbel',
including waste a.t S60 plr thousa.nd
boa.rd. feet

18 Cross Mesh Strips l1li 3 :feet of: lumber,
including wa.ste at ~60 per thousand
boaM feet

Dowels, sa.ndpaper ~"1d other

Olue

t 51,200

4,500

1,440

2,880

1,200

165,200



The following equipmept i~ ~~~~ired ~o assem~le an1
rress fllJsh 0.00:::"6. When operated. £3 !DT"R perda.y
wi ";h a crew oi' 15 workers,'this equipment has a
ca.pa.ci ty of 1.00,000 doors per yea.r. However, the
production ope~a.tions, costs: and the estimates
shoV'll in this brochure are i:la.sed on 12,OOOttoorn
pel' year.

200

100

Door :frame fo:::-ms should. be made a.t pla.nt

Wood cauls, abo',.'!:; 2 inchos thick, should
also be m~~e at plant

Glue mixer

Clue spreader, wa~~. oocled dootor rolls

Cold press, air operated

400

2,100

2,100

$ 5,500

Note: It is recommended th'1t, fer a mucl:. larf.'er 1'1"0

d.'.lotion, a oombination a.utoma.ti~ door edp,oer a.nti t:!:'imme!"
be 'used. ,- picture of' this eQ.uip,mer~t t R i h,6'reJ"
'The C'JRt of this eo:lipment is about

DEPRECIATIOll_.
The annt1.a.ldepreoiation of eql.1ipment, based. on >a life ot
15 yea.rs, will amouutto 1367.

21
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E. C('lllQ Press for f1 usn Dotlrs,

The fl ow of p7'oductton is stra.ight line A to E with no back-tl"8.cking.



PERSONNEL REQUIREME"iTS

Sinoe -the flush door operations are to he
oonduoted in a woodworking plant 9.lready
established, manageme!:t, supervision and
olerioal personnel Will be availa.ble wit~
out additiona! oost. ~he cnly additiona!
direot mill cost Will be the maohi.ni!ig of
the door parts. This will require 3
additional men at $1.50 per hour, or a."l
estimated annual ooat of S 9,000

Two men at $1.50 per hour will be required
for assembling and paokaging 40 doors per
day. The annual oost of these assemblies
Will be _..&..t.9.00

TOTAL ANNUAL LABOR COSTS S 15,000

SAFETY

If first aid f3Cilities are not ~lready established in
the pl~nt, it is reoommended that a first ~idroom be
mainta~Uled Wit1- the usual first aid k1ts available and
thaton@ member of the office staff be appointed to
administe.r :first aid when re~tlired.. !t should also be
his res::?orls:'bility to :bave e~l'e==J'th.ir.g nece::lna.rJ fer
first e.i1. treatn:ent in stook a.t all times.

The glue spre.a.d.er should a1wa.;ys be opened wide for
eleanir..g to avoid aocidents. A b::ush should be used,
since 8010t11 oould pull a p3~son into the ma.chine.
The spreader should be oleaned immediately after it is
used. There are sa.fety attachme~te on tho glue sprea.der.



The descriptions of manufacturing operations and the cost
estima.~es i'1~luded. in ihi~ r-rochure are·based ol!!>:!:"oducing
12,000 ""ood tJ-:!"ad.e '7 ply f:I_l'S~ t1.oo !"s, 2 feet 8 inches ride
by #) fee-t R inches long by I 3/4 inches thick, using an
egg-c!'ate,or mesh core, a.nd natural bi2"ch pa.nels, as
shown in Table VI, Paee 6.

The factory selling price of this door is $8.70. On this
basis,the annual sales wculd amount to $104,400.

Since the doors are to be produced in an 'exi.sting wood
working factor,y, it is assumed. that a sales org~ization

is already established. However, $3,000 is provi.ded for
the possible need of an I1.dditional clerk in the sales
d.epartment.

F@APlTULATI.ON OF COST, SALES AND PROFIT

ANmJAL COST OF !1ATERIAIIS

A...'T\rmTAt COST OF LABOr

ESTn~\'.:'ED ANNUAL OPERA.TP:(! COST

INSUPA.-WCE

SALES COST

PROFIT :BEFORE TAX

ESTIMATE'D ANNUAl :eU~EN COST

24

~ 65,200

15,000

11' 80,200

361

200

2,633

3,000

1$,000

S 24,200

$ 104,400



SUMMARY

The 3ddi-tior. o:fequipmen-t -to an ens-ting woodwork1ng pla.."lt
to prod:"..toe flush doors, in aoco::!'.'dance With -the assumptions
made in this brochure, would be a. profita.ble undertaking.

There are some things, however, that should be determined
betore a deoi~ion is ~eaehed to add flush door equipment
tc\ a woodworking plant. Amo:cg the necessary dete!'minatiot'!.s
to be ma.de are those With respect to the following items t

SALES

Will the potential annuaJ. sales a.Qount to 12,000 flush
doors?

COSTS

After revising the estimate ~£ costs and ea-~ings shown in
this brochure so they conform to actual looal oosts, ".herer
it is proposed to produoe flush doors, Wil!. a profi-ta.ble
operation be indicated?

COMPETITION

Is there potential oompetition which will reduoe the r~~enue

below a f1."Ofitable level either by lowering the price, crby
reducing the volume of sales?

PLYWOOD

Will a dependable supply of plywood door panels of suitable
quality be assured a-t a. stable price?

FLOOR SPLCE

Does the existing woodworking plant have sufficient floor
space available to accommodate the addition of the flush
door equipment and producJ1on opera.tions?

Flush door equipment, suoh as described in this brochure,
when installed. and operating in an existing woodwoZ'ying
plant, ..'ill serve as a good nuoleus for a. muoh larger
operation.

When a. greater. .produotion is j'USti:tiedt the equipment shown
.in this broohure i8 oapa.ble of producing 400 f'lueh doors i.n
one 8 hour d.a.Y.
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NOMEN'CLATURE AND DEFINITrON~

'fIhe 1ei"initions below give the mea.ning of the va.r1.0US terms
used. in this brochu.re:

CORE. - The in."lermost la.yer of veneered. door construction,
enclosed. by the faces, stiles, and rails.

TIOr.,'LOW CORE. - A core assembly of st:r:ips or other units of
w".)od, ")f a wood derivative, or of insu.lation bea.rd, whioh
supports the outer pl:nwood faces,with intervening hollow
cells or spa.ces"

ECG-CIU.TE or US!! CORE. - A hollow core composed of strips
afwood, ofa wood derivative, or of insula.tion boa.rd, so
joined and/or ir.~erlocked as to form a mesh, lattice, or
grid throughout the core area, with air cells or spaces
between the strips.

LADDERCORE.- A hollow core composed of. strips of wood,
of a wood derivative, or of insulationooard, running either
horrizontally or vertically throuehoutthecore area, with
ai1'oe11s and/or spaces between the strips..

!MP""...,ANTBD JJLA.lnCS OORE. - A hollow core composed-of a. series
of blanks, fo:r:ns, and shapes of wood, or a wood derivative,
or of insulation board, which may or may not be joined to
gether, ifDlllant8{1 between and "upporting the outer faces of
the door,·witha.ir cells or spacesbetweentheblanka.

CROSSBANDING. - The veneer used in the construction or
nU'ihdQors which isp1aced beneath thlf) face. veneers,with
the direction of the grain at rich~ aneles to that of the
iaceveneer.

FLUSH DOOm;:

FIVE-PI.Y FLUSH DOOR has two plies of veneer on
each side of the core.

BEVEl-PLY FLUSH DOOR has three plies of veneer
on each side of the Core.
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ITLN-DRIED. Dried in a closed che.nber in which the
removal of moisture is controlled by artificial heat and
usually by controlled relative humidity.

RAILS. The cross, o:!" ~oriz::>nte,l pieces, of a door.

BOTTOM HAIL. --. The bottom cross or horizontal
pieces of a door.

TOP RAIL.
of a dtlor.

The top cross or horizontal piece

STILES.
door.

The upright or vertical outside pieces of a

PLYWOOD 'FACE. - The side of the plywood Url':!'i for the
face of ~he door.

LOCK :BLOCK. -Asolid block of wood the thiokness· of
the d.oor stile,attached·to the inside edge of the stile,
into which the lock is fitted.
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The servioes of professiona.l engineers ere desirable in
the design of a aush door plant, eveo though the
proposed pls.nt is small. A correot design is one which
provides the greatest eoonomy in the investment of funds
and establishes the basis of operation that will be most
profi table in the beginning and will also 'be capabl e of
expansion wi th':>U.t expensive alteration.

The addresses of professional engineers who s1>e01al ize in
industrial design, some of whom may be willing to under
take suoh work on low oost projeots overseas, oan be
se<mred by referenoe to the published cards in various
eneinee~inB magazines. They may also be reaohed through
their natioral or~nizations, one of which is the

National Society of Professional Engineers,
2029 X Street, Northwest,
Washington D. C.

Manufaoturers of industrial equipment usually employ
engineers familiar with the design and installation of
their speoialized products. These manufacturers are
usually willing to give prospective customers the benef!t
of technical advice by those engineers in determining
the suitability of their equipment in any proposed
industrial project. The equipment manufacturers also,
knOYl and can recommend> professior.al engineers in private
practice, who a.re willing and able to provide a.ppropriate
consulting servioes.
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Federal Speci:fications LLL - D - 581, Doors, Exterior and Interior,
Woctl, Flush. T:rne, Veneered, Price 10 cents.

General Services Administration,
Seventh and D Streets, Southwest,
Wa.shington 25, D.C.

Veneer, Plywood, an'!. Laminated. \'Iood,
FbrestProducts Laboratory,

Madison 5, Wisconsin.

A Treasurx· of HardwOQQ. P.ll!!9C?c-C!..
Bardwood Piywoodlnstitute,

600 South Miohigan Avenue,
Chicago 5, Illinois.

Commercial Standards CS 200 - 52J Hard.woodJVeneered, Hollow-Cor!'!',
Plush Doors, .Price 10 cents.

A recorded voluntary standard of the trade.
SUperintend.nt .. of Documents,

U. S•. Gov.rnmentPrinting Office,
Washington 25, D. o.

PERIODICALS

Progressive irontectur~,

MontbJ.y,Reinhold Publishing Corporation,
4.30 Park Avenue,
!lew .York 22, !few Torle.

H. Yom 1s!berTrade Journal,
1I'ontblj';J'R York Lumber Trade ,Assooiation,

;624 Orand Central Terminal,
10 But 45th Street,
liewYorkl1, liew York.

3outhern. Lumberman,
8.u-monthl7. J. L .B&irci Publishing Company,

291681doo Dr1ve,
1"...hv1l1e4, Tenn••••••
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