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FOREWORD

• • • • • • *

lor hrtber iDtomatloll Ud •••istance, .lRaot sb01lldbe _de·
vit.h·. th8 leoall'roduc;tivit7 c.ater, IIld.trial Iutit.te,
Set?n.'Oio, or 'Ubited States AID m••ion.

Th:1s.brocbare ia·oM ot a aeries of reports renltiDl trOll
oTeraeas teehaical irql1iriea on taetorr or co..re1al eatab­
lishaents, operation, mar.&8gaent,and e!1gille.ring• The
report ia designed to provide onl7 a generalpleture ot the
factors that DlUSt be considered in eatablishinc and operating
a tactGrJ.ot this t7P8•. In moat caaea, 'plalla tor act_l
installations v1llrectuire expert enc1neeriDl' aDd tiMncia1
adTic. in order to .eetspecit1c local coDd.1tions.

Mention ot tr)e ftaae ota• .rim, produt, or prooe•• in thia
report ia noT; to be, con.idered It reco_eDdatioA o~ an eado~l••­
.eat Iv" .the 1pnc7 tor I.aterMtloMl Developaen1,;:, but _re17
• citation 'that is t7Pical ill it. field. ' ,;,'

Thisbrocnure was prepared in December 1957 by the George H.
Andrews Engineering A~sociates, Inc., 411 Southern Building,
W.ashington 5, D.C., for 'the industry ,program through the
facilities of the Orficeof,Technica1 Services, U. S. Depart­
ment,of Commerce.
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!h. amall box aad .hook plant de.orieea in this b~oh~ i.
m:t_4ecl to manufactur. 1IOoclen .. 'boxe. &114 .hookewhere the
cl~ tor t .... pro4ltOt8 mat\1 iiid where Roha 100al
cp.at1on woulc1 b. pac'U)".l••

!he 1I&Oh:.::,n.rT ILD4 equips•.t raoo__el." i. adequate w manu­
taoare·&!Il' d..~ip or a1.. t)t wooden 'box or ahook. A ahook
1s a book_ 40wn HX. It inolud•• all the wood pi8O•• to
JI&i:. a 'box, lnIDd.le4 toc.th.r oomplete, r-.q tora.....bling
aa4uil.iJ1&'. 'lb. en4 It18O•• in a ahook ar. u8\1&117 a•••bled,
aa4 nail_tit thfO" ooD.iat otaorethan on. piece. Boxe. ar.
uIIl1&117 o.erM in the t01'll of.hooke wh.r. th" ar. .npp_
10Dg di.tano.. ...:tor. '.inc U8.0 Shipment as shooo Aye. &

peat d..aJ. of .hippiq apao., whioh, in urn, red.uo.. tho 008t
of tre1gat, Md II&T•• n.roho\la••paoeattl1. point ot U8••

In or4er to mak. reali.tio e.tiaat••, o.rtain &8aumptio~ mu.t
•• "'~eo n ••• aNI

1. ilIooata, _oh aa thoa. tor lNlltiac, eq1U.plent,
_".riala 8Il4 n;ppllf\., aN ..... on oarNIlt
»no.. 1Jl ."th. 'UJ11.ted stat.ao

,I

2. file op.ratiq oo.~., iDol..iq 1aNr •••, &H
tak.a :t~. aotwll op.ratiq CQU"ieao. in th.
Uaiteel 8_t •••

3. .u....uat. po••r u4 "".:1" &H a'Y&11a~1. at ta.
p1U1t a1i;e.

4. A4~t. trlUdJOrtatioa taoUiti•• azo. a~aal.
at the ,1..t .it••

5. J11 ••t18&t•• are au_ oa OIl.8-AOlu" ,..* .Utt
••r t.¥, 5~ p.r •••,. or 40 AoaH p.r ....



6. A few more worklilrB than are shown in the estimat. will
be required during the training p~riod .and peak pro­
d.uction :.. 8 not liJtely tc oe attained until -the whole
organisation 18 thoroughly trained. It i •••tima.ted.
that this training will require :from 6 weeks to 3 months.

10 !he ;principal material, Yh10h ia lUber"i. a.vailable
IGoal17~

8 0 A mark.t analysis haa proved. that annu&l sal8. of at
l ••t 375,000 unit8 are pos8ib:Le.

90 lfhe f'ollowing itema ca.nnot b. estimated. reali.ticallY's

A. Land. valu••.». height·· in an4 out.
00 Distri.1Ntion ancls&1e. coat.
D. ''1'axe., :bdere.t, i~'1U'&Ilc., and. other btud..na.

W'hil,e g{fneraJ. ..timat•• will be lD&d.e ot ~hot th••e it••,
'tor the p~o•• ot ooapleting ooat e.timatea, aclju.ta.nt
should b. macle in aooordance with -aotu&l looal oosta.

In fact, &11 ooat .still&1;e8 oontained. in this brochure shouJ.4.
be adjusted. 1;0 oontorm to 100al conditiona.

!IQ.~C,T 1lt9l.F}:QAT.!Q!S

Th. II&Ohin.q -&ncl equipm64t listed in thisbrochur. is adequat.
tor the proaotion ot &n;f' d..sign OJ:' ai.. ot wo04_ DOXJ or shook,
that clee. not requ.ire a .aa4ecl au.:rt'aoe. It box.. with sanded.
Rr:tao.. are p:N4aoea.., .anding· equipment will haTe to be p~h&aed.

!'he Q'Aot apeoifioatiolUl ot boxe. and shooks will alWQ'a depend
upon the cu.ato.ers t ,; requir-.a.ta...t 80X•• will r.qu1re lNoh
»rinting a. oompany n..e,a4cl:re•• aa4 produot.

Po1" the p1U'po•• of })~T.idiD&' .manrlao'turing ••thocla an4 ope:rati~n.,
ooat e.tiJD&t•• aa4.oth.:r ••••nt1&1 iD1'01'lll&1ion, tor 'ihe produotion
of both boxes and. .hooke, DoX styl. 4 1/2 eho1m on· Page4~ has
been sel.oted. Th. ai•• of "X ancl .hook .eleot84 i.12 inohe.
high, 14 inohe. wi... ad 24 inchea 10DC. inaicle d.ia8l1lliona.

Coaplne intomation on the aanu:taoturin&' ot a beveage Dottl. 'box
w111 &1ao' 'be used. tor })rovi4ina ad41tional 4ata.

A pioWre o't thi. box, wg.ther nth apeoi'tioatio118, ie.hown on
Pag.10.
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SPEC;FICATIOH
May 1. 1956

Examples: Hardware in cartons, paints and
oils in metal cans, cosmetics, pharmaceuticals,
chemicals, small electrical appliances,
e ssed food in glass containers individ
cushioned, and items such as china, enamel.
aluminum and glassware.

Examples: Clothing, textiles, cans or cartons
packed in an innet container completely filiing
the outer shipping box, items packed in wood or
metal chests which in turn are packed in tbe
outer shipping box, one-piece solid materials,.
chests or kits of tools,' woooenor metal cabi­
nets~ and boxed sturdy instruments~

and add rigidity to the shipping box. Easy load
items are those not easily damaged by puncture or
shock and do not shift or flow within the package.

Type 2 •• Average LOQd Contents are mOderate·
ly concentrated artides, and are packed directly
into the outer shipping container, providing sup~

poct at several" points on each face of the ~utside

box, or are subjected to an interme4iate foem of
packing such as wrapping, pads t ex'celsior, paper
wadding, partitions, chipboard boxes or, other
types of suitable interior packing;' and packed into
and support all faces of an outer shipping box~

THB lU.TlONAL WOODEN ·BOX ASSOCUnON
haa kindll" p.mitt. the 1"OPro4uotlon of the
following specifioations u apart otthis
b1'Oohurel

Type 1 •• Easy Loads Contents have low or
moderate density, and .ire prepacked in one in­
terior conrainer which cOID-pletely fills and in some
instances adds rigidi~ to the outer shipping box,
or contents themselves completely fill t support

Lock.come, Construction
Style 6

N~iled Construction
Style I Sty~e 3
Style 2 Style 4
Style 2~ Style 4~

Style 5

1.2 Boxes shall be classified as to intended use
for domestic or for export shipment.

1.3 Boxes shall be designed and constructed for
t~ particular type of load for which they are in­
tended. Loads shall be classified as follows:

1.1 Boxes shall be furnished in the following
styles as specified by the purchaser:

Certain exceptional commodities or especially dangerous articles or products may require greater pro­
tection than is afforded by a box constructed under these specifications. In every case, the container mW'ft
conform to the specificati,ons, prescribed in the Interstate Commerce Commission regulations governing the'
transportation of the pafii.c;ular articles being packed.

SpecifiCGtions for
NAILED WOODEN AND LOCK CORNER BOXES

for

INDUSTRIAL USE

• • * * • • •

1. CLASS;FJCATION

[" indioates inohes]
These specifications covec nailed and lock comer wooden boxes for shipment of industrial products.

The general provisions apply to wooden boxes for both domestic and export shipment, and are intended to .
serve as a guide in the design and construction of serviceable and economical woode'1 boxes.

Issued by: National Wooden Box Association
402 Barr Build~ng

Washington 6, D. C.



STANDARD STYLES OF NAILED WOODEN BOXES



Gum, red or blal.
Magnolia
Maple, soft
Sycamore

Hackberry
Hickory
Locust
Maple, har.'
Oak
Pecan

CypreJl!;s
Fit' (Abies species)
Pine, (except Southern yel-

low)
Redwood
Spruce
Willow
Yellow poplar

';roup n

Group I

Group IV

Group m

3.2.1. Unclinched nails shall be cement coated,
chemically etched or helical steel nails. Cement
coated nails shall be cooler (top and underside 0

head Hat), corker (top of head flat and underside
cone-shaped), sinker (top of head flat and underside
of head cone-shaped) or smooth standard ty ~

Table I). Chemicallyerched nails shall. be
standard type (see Table I), unless some 0

is required for 3 specific purpose, and sballhav
surface roughened by chemical action.,

3.13. At l~ast one sW'face - to be placed on the
outside of the box - shall be sufficiendy smooth. to .
permit legible marking, stencilling or p:inting.· The
boards shall be free from defects that materially·
weaken them, expose the contents of tbe .box to
damage, or interfere with th~ p.!e scribed fabrication
or nailing.

Ash: (cabinet
tenure)

Elm, soft

3.2 Hail.

3.12. Seasoning - Moisture conteDt of lumber
time (If manufacture of boxes is to bt; not legs. th
8% and not more than 18% of the oven-dty weight.

Ash, (tough
tenure)

Beech
Birch
Cterry
Elm, hard

Douglas fie

Hea.!ock

Alder, red
Aspen {popple)
Basswood
Buckeye
Butternut
Cedar
Chestnut
COttoQwood

5

2.4 c....t. A deat is a single solid or built-up
piece used to reinforce the ends of a shook or box.

2.5 Batten. A batten 1s a single solid or built-up
piece used to reinforce the sides, tOps, and bottoms
of a shook or box and may be plac~d inside 01' out­
side of the box as feasible fOl' a given load or
contents.

2.3 OM-piece part. A one-p.iece-part is one com­
posed of one single solid piece or ace built-up piece
which forms one solid component of a shook or box.

Exo:.p/e.: Hardware in r;;;,.-.:i...lly filled car­
tons, porceiain iilsulatC4:s packed in bulk, cast­
ings,heavy stampi~g:;, forgings, machine parts,
coiled .metal tubing, .adding machines, type­
writers, lawn mowers, generators, glas!' bottles
of sodafounta.in syrup,beaTlY mirrors, framed
and glazed pictu"es. steel balls, welding rods,
large geaTs, crankshafts, and explosives.

3.1.1. The species of lumber for the construction
of boxes are classified, for the l'W'pose of deter­
mining nailing schedules and thicknesses of parts,
into fom groups as folloW's:

SPECIFICATION·I-ll.

Type 3 - Difficult LCHld Items require a high
degree of protection from puncture, shock or dis­
tortion of the container, or items do not support
the faces of the shipping box.

2.1 PaL"t. For the purpose of this specification,
a part means the cut-lo-size component of a shook
or box, such as a side, top, bottom, end, or partition.
A part may be composed of one or more single solid.
and/orbui1t~l.lppieces or combinat;im. ofhoth.

2.2 Pieee. A piece is any sepzsate segment of
a box part which is the full length lllVifull thickness,
but n-:"·;' ; '.....'!ssarily the full width, oftbe part. A
singk .....011 piece is one which is without joints. A
built-up piece is one composed of two or more single
solid pieces 30i!!.ed together in accordance with
paragraphs 4.2.1.1 through 4.2.1.4.

2. GLOSSARY OF Ti:RMS

3. MATERIALS

3.1 Woad



13/64
7/32
1/4
1/4

17/64
17/64
19/64

.0860

DIA.
(inches)

4.1.2 For Style 6 boxes only, the minimum thick­

ness of ends. sides, top and bottom shall be deter­

mined from Table IV.

4.1.3 Ck_asional variations in thickness due to

manufacture will be per:'ii£tred, but no part shall be

4.1.1 For Style 1, 2, 2~, 3. 4, 4% and 5 boxes

only, the minimum thickness of ends, sides, top and

bottom and the minimum toickness and width of

deats andlor battens. shall be determined from

Table ill acco:uing to the style of box, use. ~fPe of

load? weight of contents and wood group .appHcable.

. NO/LB.

13/64.
7/32

15/64
114

17/64
17/64
9/32
5/16

HEAD
(indieS)

COOLERS

.0800
.0860
.0915
.0990
.1130
.1130
.1205

DlA.
(inches)

TABLE I - SIZE AND WEIGHT OF CEMENT COATED HAILS

1-3/8
1-5/8
1~7/8

2-1/8
2-3/8
2-5/8
2-7/8
3-1/8

6

LENGTH
(inches)

TABLE II - SIZE AND WEIGHT OF BRIGHT (UNCOATED) SMOOTH STANDARD NAILS

LENGTH DIAMETER HEAD
(inches) (inches) (inches)

...4Q • 1-1/2 .0800 7/32

1-314 .0800 7/32

2 .0990 17/64

2-1/4 .0990 17/64

2-1/2 .1130 19/64

2-3/4 .1130 ~9/64

3 .1280 5/16

3-1/4 .12&0 5/16

33.1 Corrugated fasteners shall be of steel.

33 Corrugated fasteners.

3.2.2. Clin¢hednails, used for nailing cleats or

battens to ends, sides, top, or bottom. may be cement

coated. chemically etched or bright (uncoated) smoOth'

standard a&ils(see Table II).

A. FA8R~CATION



~rA8lC:: "'II - D0te'::;;:;cn~.Cl''' ofn;:'nimum thickness of sides, tops, bottoms 01)11

ends, and minimum thicknClss and with of .:Ielilts for Styl",s t, 2, ~,
3, 4, 4}'2, om! 5 noiled ....ood boxeso

ENDS

G.ROUP J & lJ WQOP:5

S.T.B.

1b 1/4 1/2 1/2
·4.4Y20 5 1/4 1/2 1/2
4,4~,5 5/16 1/2 1/2

1b 3/8 3/4 3/4
4,.06~,5 3/8 5/8 5/fr

I b 5/16 1/2

I
4,4%,~· 5/16 1/2 1/2 x1-1/2

2 5/16 5/16 1/2 % 1-1/2
4,4Y2.5 3/8 9/16 9/16.x 1-1/2

2,2Y:; 3/8 3/8 ";/8 x 1-11'2

4,4%,5 7/16 3/4 I 3/4 J[ 2-1/4
4,4Y:;,5 1/Z 3/4

I
3/4 x 2-1/4

2,2% 1/2 5/8 5/8 x 2-1!,f.

1b "·3/8 5/8
4,4Yz, .. 3/8 5/8 5/8 x 1-1/2

1.,1. 2 3/8 3/8 5/8 x 1-1/2
4~4~,5 7/16 5/8 5/8 x 1-3/4

2,2Yz .)/16 7/16 5/8 x 1-3/4

4.4Yz.5 3/8 5/3 5/8 x 1-3/4
2,2Yz 3/8 3/8 5/8% 1-3/4

4,4%,5 1/2 11/16 11/16 x 1-3/4
2,2% 1/2 1/2 3/4 x 1-3/4

4,4Y:;S 9/16 3/4 3/4 %2-1/4
2,2~ 9/16 5/8 5/S x 2-1/4

4,4Y:z,5 5/8 25/32 25/3:2..J!; 2-5/8
2~2Y:; 5/8 3/4 "i4 %2~1/4

·4,4Yz,5 1/2 3/4 3/4 % j-3/4
. 2,2~ 1/2 1/2 5/8 %1-3/4
4.~~5 5/8 3/4 3/4 x 1-3/4
2,2~ 5/8 5/8 3/4 x 1-3/4

,,:""'"

4,4~,5 11/16 25/32 25/32 :It 2-,Is
2,2Y:; 11/16 3/4 3/4 x Z-5/S

4,4%.5 3/4 -1/16 1-!tt6 x rl/'4
2,2Yz 3/4 3/4 1':'1/16 x 3-1/4

4,4Yzi 5 5/8 3/4 3/4 x 2-5/8
2,2Y:z,3 5/8 5/8 5/8:r; 2-5/8
4,4Yz.5 3/4 3/4 3/4 x 2-5/~

.2.2Yz.3 3/4 3/4 3/4 x 2-5/8

2.1%.3 3/4 3/4 314% 2-5/8
2.2Yz.3 3/4 3/4 1-l/lei:3-1/4

2.2Yz.3 25/32 25/32 25/32 %2-5/8 .
2.2~.3 25132 25/32 1-1/16 %3-1/4

2.2Yz,3 13/16 1-1/16 1-1/16 x 3-1/4

2,2Yz.3 1-1/ J.6 1-5/16 1-5/16 x 4-1/8

100
100
100

EXP')RT
MJJ .':::iiUM STYLEa f-----,:-----,-------+---,.-----r-'--.:..----I
WEIGIlT





4.4.7 Styl. 6. The end must be a single· solid
piece, or must be either Lindermanized or tongued
and grooved and fastened with corrugated fasteners.

4d
5d
6d
7d
7d
8d
9d

12d

Spacing when
driven into
side grain.
(Inches)

1/2"
5/S"

11/16"
13/16"

i18"
1"

1-1/4"
and over

Size of Nails

Sixpenny or
smaller

Sevenpenny
E.ightpenny
Ninepenny
Tenpenny
Twelv~penny

Sixteenpenny
Twentypenny

4.5 Nailing

TABLE VII

NAIL SIZES FOR ATTACHING SIDES, TOPS,
AND BOTTOMS TO ENDS AND CLEATS

Thickness of End or Cleat
(Whichever Thid;l!r)

OVER 1'0

o
1/2"
5/8"

11/16"
13/16"

7/8"
1"

1-1/4"

9

4.4.6 Style 5. The cleats may have either a
triangular or rectangular cross-section. Triangular
cleats shall have not less than the same cross­
sectional area required for coaesponding rectangular
cleats. The cleats shall be pc.:sitioned across the
grain)f the end boards and shall extend within 1./8"
of the inside surface of the top and bottom. The
sides shall extend over me ends and be flush with
the outside face of the ends.

4,A.A .Style 4. The cleats shall bepesitioned
across the grain of the end boards. The grr.in of the
ends shall run horizontally and the deats, running
vettically, shall extend within lis" of. the outside
surface of the top an<l bottom. Only the sides shall
extend over the cleats.

4,A.5Style4~. The cleats shall be positioned
across the grain of the end boards. Thegrlin of the
ends shall run vertically and the cleats, running
horizontally, shall extend within 1/8" of the outside
surface of the sides. Only the top and bottom shall
~xtend over the cleats.

4,A.3 Style 3. The ends of the deatsshall be
mitered. Cleats shall be flush with the edges of the
end panel. The sides, top and bottom shall extend
over the cleats.

4.A Details of construction of ends.

4.A.l Style 1 - End shall be one single solid or
built-up piece without cleats, grain to run long way.

4.A.2 Style. 2 and 2~. The ends of the cle~~.3

which are positioned across the grainol r;he end
shall be from liS" to l!1i.6" from the inside surface
of the sides or the top and bottam. Standard con­
struction of these styles shalL be with the grain of
the er:ld runninghotizontally and with the long end
deatsrunning vertically~ However, in the case ola
box in which .the width is much greater than the
depth,thismay be reversed, with the end grain
running vertically and the long end deatsrunning
horizontally (to be designated as Style 2 Reversed
and Style 2~ Reversed). In either case, the sides,
top and b&ttoOlsh::!l extend over the cleats.

4.3 Cleats less than 2-5/8" in width shall be
single solid pieces. Cleats 2-5/8" and more in
width maybe Linderman-jointed and glued.

4.2.1.4 For domestic use only, two or more
pieces ~/8" or more in thickness which are tongued
and ~ved and glued shall be considered a built-up
piece.

SPECIFICAtION lolA



3 7/.8
3 3/.4
3 1/2
2
3 3/8

Size/in inohes
Width

4.5.6 Nails shall be driven so as not to project
above the surface of' the wood. Occasional over­
driving of nails will be permitted~ No nail shall be
over-driven mOl.e than one-eighth' the thickness of
the piece, except that nails driven through parts
1/2" or less in thickness may be over-driven a'max­
imum of 1/16".

4.5.5 Each pi.ece in a side, top or bottom shall
have at least two nails at each nailing end. When a
side, top or bottom extends over the end and cleat,
approximately half of these <, nails. shall be driven
into the ends and the remainder into the cleats.

4.504 The average sp.&cing of nails holding the
sides, top or bottom to the ends shall be no greater
than the values given in .Table VII~. The distance
between any two adjacent nails shallnot.exceed one
and one-half times the spacing given inTable VIII.
However, each piece in aside, top or ,bottom shall
have at least two nails at ,each nailing end.

11 1/.8
18 I/.2
18 11.2
.173/.8
11 5/8

.Length

BOT'rLE :BOX STYLE 7

',2 end: pieces
2 side 1>i.08S
3.bottompie08s
3 'partition pieoes

,··5 partitlon pieoes

The following information is in acldi'tionto
and Shook ASlloci.&tion.

4.5~3. !n attaching cleats or: battens to ends,
sides, top otbottom,nails shaH be driven in two
parallel rows spaced alternately as in Table VIII so
that the end nails shall be not less than 3/4 inch
from. the¢nd of the cleat. or batten, except that when
a cleat'or batten is placed at right angles to the
direction of the grain of any box part" each piece of
that plitt shall be attached to that' cleat or batten
with at least two nails. Nails shaH be driven ap­
proximately 3/8 inch from the edge when the cleat or
batten is 2 inches or less in width and 1/2 inch from,
tl)e edge when the cleat or batten is more than 2
inches in width.

Inside Dimensions - 16 7/8 inohes by 11 1/8 inohes by 3 7/8 inches

4.5.2, The size of .nails (c::: fastening cleats to
ends or battens to sides, top, bottom or ends, shall
be such that the nail sballpass through both parts
and be clinched not less thail 1/8 inch nor, whene
penny nails or smaller are used, more than J/8 inch.



-"', .

D!YaJ'A.CTDllDfO ·Opm'l'jOIS

IiUIIlber is air clr1ed W not le88 than 8 pel'Oent, or 110ft than 1.8
percent, o~ moisture oontent by' weight. 'l'he .ezaot degre•• of <b'¥­
ne.s will depend upon the customera l requir.enta and speoifioationa.

ne lumber is delivered ~rom raUroad oars or trucks to the lumber .
yard, and trom the lumber yard to the plant, with a fork .litt.tzuc1t.

'l'he bo&rda are sorted. and s.taokecl bY' widths in the lumber yardo
The wiclth ot boards that oan be prooessed. with the l8&st amount
o~ waste, based on the widths o~ the pieoes oontained in the box
or shook, are delivered to the plant as requested.

BODS AND SHOOKS

The tirst operation in the plant is resawing to required thioknes.s,
on a band resaw maohine. However, lumber that does not require
resawing, goes direotly to the double head planer.

'!'!;, second operation on resawed lumber, or the first operation on
lumber that is not resawed, issu~t'acing, either one or two sides,
as speci:!i.z;l, on a double head planer. If the speoit'ioations call
tor.m.rtacing one side only, the bottom head on the planer is
lowered acoordingly.

The next operation is done on a oombination cutoff and gang rip
machine. The cutoff saw is equipped with a foot pedal oontrol,
for either inteDl1ttant or automatio operation and an automatic
:teed whioh passes the pieoes that are cut off', through. the gang
ripsaw and out onto Moff-feed table. This isa continuous
automatic operation, except when the operator stop~ the feed at
the outot':f' saw to cut out and eliminate a defeotive piece in the
board.

If' the ends contain more than one piece, they are always assembled
and fastened together, with either nails or corrugated fasteners,
depending upon the design of the box or shook. If nails are used,
the operation is done on the nailing machi~e with the clinohero

If' a part of the box containing more than on.e piece is to be
printed, the pieoes are assembled and fastened together with
oorl'l1gated fasteners on the oorrugated tastener machine.

11



The sides are nailed to the ends in a nailing maohine.

All bottle boxes have & hand hold out in e&oh endo

12

Bottle boxes are produoed in 4 general type., as follows.

A. High boxes that are slightly higher than the bottle.

B. sanitary high boxes :-that have an open spaoe at about
1 1/2 inohes on both sides at the bottom, 80 that the
boxes may be easily washed and kept sanitary.

Co A low box just high enough to keep the bottl.. trom
falling out and partitioned to hold 4 packages of 6
bottle. eaoh.

D. A low box, just high enough to keep the bottles from
falling out and partitioned to hold 24 bottl•• in
separate partitionso

The superintendent and maohine setters, who also act &s toremen,
inspeot the work in process and the oompleted boxea and ahooks
frequently.

All pieoe. of a box: or ahook that require printing are maohined
tirst so that theT oan be printed. while the other parls, or pieces,
are being machined.

The pieoes that are to be printed are passed through the printing
maohine and printed, as speoified. in the purchase order.

When the produot is to be shipped as oompleted. boxes, the bundling
operations are e11minated and the tollowing additional operations
are pertormed.

The bottom is nailed to the sides and ends in a nailing machine
and the top, in most oases, is lightly nailed in plaoe, or some­
times left loo.e.

The box ends are nailed to the end oleats on a nailingmaohine
that has a olinohing attaohment.

At this point, all operationa, exoept paokaging and. shipping, are
oompleted, it the produot is to be shipped &s & shook.

The paokaging of: shooks is done at a bench where t01"lllS are used
to keep the parts lined. up whUe the,. are being fastened in
bundle.. Each part, 8110h &s the ends, sides, tops and b01tol1s,
are bundled. separately. The bundles I!\ay be fastened with wire,
metal strapping or twine, whichever 1s most appropriate, or oosts
the 18&st.

:BOT'l'LE BOXES FOR BEVERAGES



The following manufacturing operations are 'based on the low box,
speoified above as -DIt. Speoifioationa and & pioture 0'1 this
box are sh01l'l\ on Page, 100

BO'l!TLE BOX OPJmA.TIONS

The first operation in the plant is resawing to required thiokness,
on a band resaw maohine. However, lumber that does not require
reaawing, goes direotly to the double head planero

The seoond operation on resawed. lumber,or the first operation on
lumber that i8 not resawed, is surfaoing, either one or two s14es,
aa specified, on a double head planer. If the speoifioations
oall for surfaoing one side only, the bottom head on the planer is·
lowered aocordinglyo

Since the aides on thia type of bottle box are alwa;ra printed, theY'
are &1w",s machined first, to allow extra time for printing them,
so that they will reaoh the nailers at the same time as the other
parts•

.111 pieoes of the box are passed. through .. oombination cutoff and
gang rip maohine, &8 explained. in. the box and shook operations.

SIDES

The aides are passed through a hopper feed automatio maohine,
whioh trims both ends and outs a re08S8 in both encla for the
metal strapping, maohine. the groove. for the parti tions and
maohines nut.s, if requiredo

The aielesare then passed through a box bo.-,rd notoher to round,
or otherwise finish, the edges.

The.ide. are then sent to the printing maohine and printed,
apeoifiedo

Uter printing, the siele. are sent to the nailing maohin•••

The bottoms are passeel t1u'o:t1gh & hopper
whioh tri.s both· encl. an.cl outa & reoe.s
metaJ.atrappingo

Th. bottoms are then aent to the nailing IB&Ohin•••

13



The ends are not resawed, sinoe they fini.h 12/16 inohe. thick
&B<l are macle :trom one inoh lumber.

The :tirst operation i8 surtaoing two .ide. 011 the double head
planero

'!'he next operation is done on a combination outott an4 png rip
machine, a8 8hown on previous outoff an4 rip operation••

The end8 are then hopper fed through an automatio maohine that
trims <the en48 to length; dado. tor partitiona and out. the hand.
holes.

'!'he end" are than sent to the nailing maohin•••

Pl.1t'fiTIOlfS

The·partition. are pasaed through the re..", planer, cutoft and
gang riP8&W, as .howa on other thin 'box part••

If grooving and fiuting of the pariitiona i. 8peoitiecl, tllq are
pa••ed through the grooving maohine tor this operation.

'!'he partition8 are then hopper ted. into the automatio notoher,
which notohe. the e4ge. for .e.hing.

The long oen+'er par"ition ill then trimmed. On • bft'e1 at both ends
for hand hole olearanoe.

The partition. are then 8ent to the nailing maohine••

'1'he boxes are then .s••bled tor nailing andnaUed. OD the u.Uing
machine••

The final operation8are strapping and naUing the strap in place.

'!'he first nailing maohiile stretohe. the metal .trapping on. both
ends of the· box. '!'he operator. on thi. machine drive one nail
at each end of the .tra»••

The boxes are· then »as.. on to UlOtheZ' nailing machin., "Uoh
D&il. the .trap»1Jlg ••cur817 in »laoe.

In eoa. eVle. ot· Dox••,auoh lUI high bottle bed", the. DC1a are
~..tene4 together with oo~tecl taat~er. '\0 taoU~tate the
»rinting an4 the nailing operatioD.II which tollow. The oonusatecl
1'.*tene1'8 tor thi. open.tioD oOlle in 1"011. &D4 are autolD&t1oa1l7
oat otf andclriven b;y 1;.e .00ft'UB&te4faatener 4r1.ver.

14



Produotion oould b. inoreasecl by working more hours per ahift,
or D7 working e:dra shift. per day, as shown belowl

AJlOUNT PER DAY

500
500

....2QQ

1,500

tmIT~ ED DAY

1,500
1,875
3,000
3,750
4,500

Shook
Box
Bottle Box

8
10

8
10

8

HOODS PER SHIPI'

1
1
2
2
3

'!OTAL PRODUCTIOlT PER DA.Y

!OX 0& SHOO~ STYLE

4 I/.2
4 1/2
7

15

Som. additiona! working oapital would be require<1 it production
is substantially incr....ed. )fo acldi tional equipment or inorease
in oapital inve.tment is required. f'or a produotion of' 4,500 per
4&7t if' the plant is operated in acoordanoe with the above hours
per shitt and shifts per day.

Baaec1 on larse ordera of various at71ea of boxes that would.lI.ILke
it possible to operate all themaohine. simu1taneous1.7,thu8
great17 re4uoing the number ofmaohine .etu»s,a produotionof
3,000 boxe.per eaoh 8 hour working dIQ'" could. be Attained.

Bo.ever, Jhe .orders may 'not be large, thu8 resulting infrequent
machine s.tups. Moreover, it is not lik.17 tha.t the· orders
will be ao diversif'ied. aa to perm1tthe use of' all the eq11ipment
simultaneous1,._

'!'hereton, in order to provide for the _?rohability tha.tthe
omeranll not b. large an.cl that &1.1 the eq11ipment wi1.1 not
be uaea.to oa.paoity, all manufaoturing operations and cost
e.timat•• herein are baaea on 8. production of 1,500 boxes per
day, ot the following 3 box atylesl



W.DI

n. onl,. _t.r req,u1re4 w1l1 D. for the Do11er, .an1t&1'7 taoUiti..,
clriIIld.JlC pv.rpo.e. aDd. fire pntection. -The e.t1Jlated. annual oo.t of
-.ter i. UN.

'rhe ..'t. and. ••wd.u.t r ••u1ting :troll theaanufaotur1ng op.ration.
nll provide &11 the hel required to operato the boU.r, whioh 1.
u.ea. on17 tor hAt1q the DuUcling. Ther.tore, DO he1 will bo
pureh_eel.'

'lb.e oonneot. 10al of &11 aot01'1l ua. will DOt exoeed. 172 a_n.,o...r.
Sinoe aJ.1 th••• IIOwra will Dot 'b. op.rat_ to 1\111 oapaoivat tho
••0 tae, the peak 4_&1'14 will pro'ba'bl7 'be 140 horaepo..er. '!he
••tiaat.. annual oo.t of elootr10iV ia 11,400.

lWD,IB
.l .ite ot l ....el, well baaed. land. ot about 5 acre8 will 'lte ian.,
W p1'O'ri4e -.1e .,80. tor a 11USDer 7U\l. lfke.ite .Juna14 'It ..
ad.:naueecnt.17·10_1;_· a. praotioab1e witIL re.,." to tr&ll.,oriatioD
taoUitie., pO'Hr,water, hel, Iicnuo_ ot ll1.ber, 1a1»o:r au. ..m.t••n. ~.t of tb••it.i•••t1ll&tect at 12,080.

BILRlIO

.. One 1N1141ng 150 :teet .la7 80 :teet, or 12,000 _quare t ••t, nIl pnTi"•
. enough .paoetor an .ot'tioe, awrage, p1'04\1otiol1, .hippine, &Del.o••
.,&I1.10n. ft. nUcliag~ be oon.traoted.ot &D7 1I11b.tantia1
..1;erial.. It ahoUl,4 bo a one ator;r lNil41DC, ..e111igh....., h.ted.
anel v_til..tH. !Ille oatiaate4 .. ooat ot' thi. 1Ni14i.Bc, inolu4iq tho
at... boil01' tor hAting 1a '58,000.



I. 12-1noh GangB1.p Saw, wi",h Center roll and 3 8aw sleeve. 5,850

110 lo-Traok Open BaokCleater with Clinoher, Foot Controlled. 5,500

00 8-Traok Closed Back. Cleater w1t~C1inoheri Foot Controlled 4,200

2,000

3,800

4,000

4,200

3,000

4,500

.9,500

7,810

1,055

13,650

2,300

2,400

Prioe
cT 9,000

P. Saw Ou.tfeed. and. Sorting Table drlven from tip Saw
)lote, It._ C, D, il anel Poompri.8 one unito

G. 2-Riad Corrugated Fa.tenerDriv8r, Fbot Controlled

Ho Band. Ho18 lI&dhine with Equ&11ser, Jump Dado and
SanitU7 Attaohments

Wo Fork Lift !molt

X. Delivery T1"I1ck - 1 ton

Yo Office Fu.rnitu1-e and. Fi%~.

11

Po 6e1'raok ClO.8d Ba.olt Nailer, Foot Oontrolled

Qo 8-'1'raak Closed Back Nailer, Foot Controlled

L lo-~raok OloaN Back Nailer, Foot Controlled

So BotUe ~% Strapping lIachin811 Foot Controlled.

To IG-'!raok Olosed. Ba.ck Intemittant Nauer

Yo 50 hoto~ Truoks

VO lo-Ten Foot Portable GranV Convqors

Co Automatics Cutoff Saw

D. 72-1llohTrana:rer Hol'per F••d

A. 54--inohh8&" (sing1e band)

B. Double Sttr~&Oe Planer

I. Groover with F.Luting Attaohment

J". lfotoher 2,660

Ko lIatcher wi..th Glue Spreader for 'rongu.e and. Groove Joints,
or other Finished Ed.l;8. 4,465

L. 32-i.noh "by 48t-inoh Squeezer 4,280

K. Z-OOlor Chain Feed Printer 8,500
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llot a11 piece. of a box or .hook are printed. The
pieo•• that are printed stop at m&Chin•• for this
op.ration•

.....hin•• ]I' to 'lt inol1U1iv., are nailing III&Ohin•••
R.re again, whil. the exaot sequence of' opQ&tion.
will 4epen4 on the ct.••1p &1'14 specifioa1ioM of' the
'box or ,shook, there will .... no baoktraold"B.

B1mc1liDg of' .boolla will b. don. D7 nailing JI&Ohine
operawn.

19

ba..wing ia done where the apeeifi... cliDlenaion of
the f'iniah pieoe will pem1t malt' ng 2 or more boud.
f'rolll one bo&1'd., tlma .aving material.

0, D, ]I and 1P are u:n1ta that have been. grouped into
an automatio cutoff' and. rip unit. Every wooden part
that goes into .. box or .hook, pa•••• through this
un!t after it leave. the 1'88&., the planer, or "both.

After the cutoff and. rip opezoationj the piec•• ID&7
t.e juat one or .ev.raJ. operations on the following
maohine.. OJ H, I, J. X and L. '!'h. numbor &nc1 kin4a
of opera'tion. will c1epenclupon th~ ap.oi:tioation. of
the box lteing _1l1.n_. bgardle•• of the number· and.
kind of' operationflt the maohinery ia looatecl 80 that
til.r. wUl not b. 8117 baalttracking.

.U,l lumber l(O•• either to Jl&Chin. At or II&Ohiae :8.

11' a bean. doe. not hav. 10 b. re...w.,1t goe.
tir.ot17_ tho planer. For e%Alllplo, tll"lend piece.
of abo'til. box finish 13/16 :1.nohe. thiCl!k.On thi.
pi.o., one inoh lumber i. u••.8l1C!. no reaawing i.
requird.







CUT-OFF AIm RIP UNIT
Overall view of oomplete Unit oonsisting of an Automatic Cut-Qff saw,
Intermediate Oha.in"'ed Transfer Hopper, Ga.ng Rip S&.w and Outfeed. Oonveyor
with Sorting Table.
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Two Chuck Corrugated Fastener Driving Machine
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JDX UD SHOOK

1'he prinoipal 41",,1; ma1;eri&1. used 1nwooclen boxes and.hooD &reI

7.208

.489
1.823
2.170
1.363

J.363

I .613
.O~l

• .64

• .613
.117.

• .'6

:Board :teet,
ino1ud.1ng 2'
percent ....t.

Strapping
Printing ink
Corzupted Fastenen

Size in inoh•••
Length Widtp. ThiaJrn.s,

15 1 1/2 112
12 14 1Z2
25 12 1Z4
26 14 112 lZ4
26 141~ ~4

Lumber
!l&11.
Glue

)1

TmAL COST OF DIBBCT JU.DIULS POll a~
ftJLB 4 1/2

Coat of lumb.r tor shook
Cost of. naU. for shook

DIDO! KlDBIALS

Th. oost ot lumber tor the 4 1/2 style box &D4 shooks is shown bel",w.
The ai•• 01' this box is 12 inohe. b7 14 inoh.s D7 24 inoh.s, inaicl.
cl1mensions.

Wh..re glu. is used on dOvetail boxes, th. .stimated. ooat of l1.u. tor
the ave%'age si•• box ia 2 1/2 oent.·· per box.

'!'he ••t1mated ooat of .trapping for 'bottle boxe., svl. 7, i. 8 oel1".
per box.

TOTAL :BOJ.RD FD1', DlCLUDDG 25 PDCDIT WASTB

Coat or lumber at 185 per 1,000 bo&1"4 teet
Cost ot nails per box

'l'OTAL COST OF. DIBBCT lI.lTBRIAT·S POll BOX S'!~ 4. 1/2

Th.lumber used in box.. d.••oribed in thi. broohure i8 ootwn-wo4;'
or yellow poplar. ft. estimated oost of this lumber i.185 per ­
1,000 bo&1"4 fe.t.

Th••stimated. oost otnailstor th. 4 1/2 .Vl.box is 4.7 oents per
box., The .stimat«1 oost of nails tor the 4 1/2 .l''''1. ahook is 2.7
outs per shook.

4 end oleats
2 en4a
2 siel••
1 top
1 bottom



The cost of lumber for the bottle 'boz, .Vle 7 t i ••hown btJl.ow.
The .i•• of this box is 16 1/8 inoh.s b7 11 1/8 inoh.s b7 3 1/8
inoh••, insi4. dimensions.

.748

.502

.734

.377

.678
3.039

• 800250
100

1t~
250
250

2,850
500

• .259.08
.2,)1

• 7,000

lSoard f.e",
InolwUng 25
pelOen-t wv

• .37

!}!1glm•••

131.16
3Z8
3Z8
51.16
5/16

Si•• in inch•••
Ltpcth JU..th

3 7/.8
3 3Z4
3 172
2
3 3/8

33

'lO'fALCOSl' or DXDC'l JU.nnu,s POJi »0ftLJI »OX,
STlLK 7

Sa.., kniv.. and. oth.r oui'tingtool.
Ori.IlCUng wheel. aIl4 :tn••
Gre... and. oil
hinting plat••
lh4tiDc
Ban4 wol.
_&ira w lntilcl1.ng, ID&Ohineq ami. equ1.pact
Offioe aupplie.
OU, 011 ana.. rep&1ra ro~ 1'05 lifi'zuok

&ad... p1.~ t1"llak

.fiMA.HD .~.lL JDU.lL SUPPLDS

Totaloo.t of .luabu at 185 p.~ 1,000 'bo&Z'C1 f ••t
eoa-tof .irapp1Dg
eoa" of 11&11.

2 eaa..
2 .14••
3 boit._ pi.eo••
3 long partitions
5 cbozt partition.



DIDO!' LOOK

A.otual
Co.t

• 8,000
6,000
3 000, .
4,000
3,000
4,000
3,080
4,000
3,000
5,000
3,000
3,000
3,000
3,000
3,000
3,000
3,000
3,000
4,600
3,000
3,000

12,000
3,080
6·900

• 98,000

34

1'OtiL .TID.D:D .&.DUAL
])IIIft PA.D.OLL

29

• ot.. .en ahoob are 1»idDB 1"U.Ilt
40 the ~1DB.

Ifhe .uperillten4ent ana. the two ••t-up -en, ·who &1eo &Ot .8 :tor_a,
the k.- _. in & box aa4. .hook p1aat.

It 1••el4oJa tbat &11 maohin•• in 111. plUlt are opeK1;1q at ol1et1lae.
I'or thi. re&8Oll, aoat of'ta. aao1U.lle .p...wn and he1pen are train...
in the operation of' .ore than one lD&Ohin••

1 Sup.rinten4ent
2 YaK aen
1 1'0* lit''' tzuok operator
1 Ie ,operator
1.· he1p.r
1 Plaer op.rator
1 Plane helper
1 Cuto~:ta4 rip op.rawr
1 Cuto:t:t anel rip help.r
1 Jlachin•••tot.r and :ro~
1 Band hole lI&ohine :t.ecler
1 1i&D4 hole maohin. o:t:r bearer
1 }{o'tolliDg ID&Ohine :ree4er
1 )fotohirJ.&o maohine o:f':f' ....r.r
1 Grooving --.chin. ~Gecler

1 Grooving aaohine off Dearer
1 )(atobing :r.e4er
1 "'tohing off b-.re
I Machine .etter an4 foreman
1 Printing feMer
1 Print1Dg off' bearer
4 lIailing JD&Oh1n. operatora for

nailing ancl oorrucat1ng maohine
1 howrr tmoker

-111t111'\7 -en



6 TMAL ES!DIlDD .1JJUAL DDIIIC'f
LOOll • 29,000

ICBt1ma",cd.
Annual
Colt. _

• _lQ,OOP
4,000
5,000
3,000
4,000
3.9J!g

"!he managerahou1d takeapeo~f'ie action through the IlUperin­
tendent and the III&Ohine ••tAr to 'bring to 'the .tt_t101l 01' eaob.
-.p1.07e.:the iJDp".rianceof'adeVpr.-autiona &1"ld. intatlictllt fi
aid. Praoticall7all .of the machine. haTe Bat.V appli.ano...aDd.
the manager aho~d. ••• that the.eare in gootl1f~1'k1ng oondition
and -that "the operators are making Ml WI. of' "h.a. ..

In addi-tiOD to oonstlm"t wa;toldulne.. to lUke aure that &11
prac1;ioa'bl.aa:te1;y precautions are 'taken, first aid. auppli.. .
should be 1'8_117 available. one oOlllpl.t-. 1'irst ai4 kit aho1ilcl
b. maintained near the -Mager-. otfioe and the 1I&Oh1ne s.1;t.~,
_ well &8 the supennt_dent, ahoul4 haTe a ldt &TaUable.
TIl••• men should be :familiar with :tirst aid. .erne...

'!he use 01' &ooi4e" pos"era in the }a1ant haTe provecl1;o.•e o~

'Y&1ue in reduoing aoo1dftlt.. :r.t is r800JIIIIlencled that auch. ~.1;.ft
be usc anA ~t aoaec11r.eot speoi&1aotion be, Uk8l1 b7 the .
_uager &t 1..,.1; cmoe each 1II01l'th to Dring:~. tile.tt.tioD. of'
&11 peraoJllle1 the iaRortanoe· of'.~ev precautions.

1. ._&«er
1. Seoretarr
1. Jooicke..,er
1 ~ok utTer
1 .intenanoe 11&11

-l. Bight 11&tohman



• 82.500
80,000
46,250
1,500
2,500

98·090

8310,150

• 6,GOO
29,000
1,000
1,400

102

S167,900

69.QQ2

1236,900

J'IDD ASsmS

WOJrlDC CAPIDL

'1'0!'.AL CAPITAL· IBfIJIJrIIDHS

11 18 ...... that the I1111b.r W111 be p:ftiouftll looa117. '!he
clue, .. DaU., ,••tal .trapping IUl4 pari c~ "he· .ppli••~ bay.
W be tJaporie4. J110wiJlc 30~ 1'01' Ul.. conection., 1t 1.
e.t1Jlatecl that about 2 1/2 aontha t . wo1'king oapital wUl be
8U.1':tioient. .*iug oapital 1'or 2 1/2 month. will amount to
$69,OOC.

'lOtAL .a!DlAHD AIIlJAL IDIBBC'f OPJIU.'fDG COST

Jappli••
IIUlirco" labor
1'0* "U",t "mok &Ild.»1ok-up tmolt upen••
PcnNl'
Water

.lDUAL ~IJUICT arBRlfilG coS'!'

.-'25,000 IV1. 4 1{2 ex•• a~ ••66 •
125,oooavlJ 4 1/2 aAooa .~ ••64 •
125,000 8'*71. 1 botUe 110;,;•• a~ t .37 •
Corzup,te4 1'uteftll
lJaD411q' _tezi&l
DlHot labor

2e • 2,500
15 7,067
10 150
4 2.1.P.Q.

1119817

Li1'e Azmual
Y!&FI DfRJ!ol,tiOA
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• 50,000
106,000

1,500
8,400

."imattlC1Co,,, _
Bu.i1c1inp
Jlquipaent
J\1mitur. anA J'ixtu:N.
T1'uaks, to. and 4.el1T.17



lmSIGlf 01' BOX

The a.e.1fp1 0% the 110% Will 4..,... upon the ouawlIluat ap4J01.:t1­
oati.ona, wh1.oh, in 1Alrn, Wil14eJ)end. upon. "the u.e %or wh1.ohthe
'boxi. in"tend.ed, Uld.. wh."Gh.eZ' 1."t ia ~or on....ia. or DlUltipl. u•••

Sttoh :tactors ... the ph;y.io&l chaft.ot.ri..tica o:t th. pMcluot,
iBoluding ita ..eight, ai•• ana. shap., wil1a11JO .:tl.ot the
a••ip 0'1 'th. DOL

Sinoe 'then are JI8.IQ" kin4JI 0'1 ooniainera on ,h. ma.:rk."t, the
s&1..a lIl.tho4. tIhoul4 bold. treqUmlt oontac" with potential
'bozaa4.hook Ga.awlDera. Itwi1l 0'bTioua17 'be neoe••U7 to
ooavino. each ouatoaa that .,od 'boxe. are the moat advantq-...
out ooa_in.n in whioh to paokage hi. produots.

In II&IQ' :toreip ooW1trie.the ult1m&te au8toIDer will prefer &

'VOOel_DoS beo••e o:t the Ja&lQ"'W&y'. in whioh h. can u•• it.
OOap tlT. oo.t, a.Pp~o.o:tpackages, p~t.O"iT. :featur••,
the 'T&nt.... ·of: quiok a.e1iY.%7 r • .uI.ting in red.uoed. box
myen'tori•• aaa. ..uiok ••%"9'ioe in ohang•• of d.••isn a. required,
are a f ... of the f ...tu>e. that will influenoe ule••

:SeO&tl•• of the aM•••ity tor thi. tDe ot aal•• workwi'th
pot.atial ou..-to••ft,a full ti•• aal.8ID&I1 ahould. b. epio;,_,
Jlnf.n.b17 o.n th....i.of & paran.l•• m1n1aw1 .alU7 Ulcl
" •••" w1tha .,.01:t1ed oollDl1a.iOD on all aale. o...er &
oenain ,rea.e"em1aed. volUlDe.

The 8&1e.&11 uo111el d.ft'o"ethe mo.t of hi. time to oallingon
rtlsular ana. potentialou8to••ra and ke.ping him••lf ancl the
manager 0'1 the oOlmp&1qwd.l _vi••el on &11 tao1;ora that &tfeoisal... He.houlc1.not 'De Durioan" nth the J:Outin. offio.
deta11. ofaale., i.D. order thai he oan donote the mo.t oth1.
"iIle to WOK in .the field.

It i. ..t1Dl&tec1 that the .elliD&' 00.", inolud.illB .a1.U7,
oolllDl1••10D., "ray. u;po••, rebBl. &nel &110WUlo••, "4d..1I".,
te1..,hon.aad.other aate. ~_•• will ASOunt to ....out 1",000.
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'348,250

'206,258
127,500

..J,96.250

1530,000

$310,750
. '1,5.90

I 11,817
10,000
1,000
4,000
5,000

. 14.933
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AB;HUAL SALBS

Depreciation of equipment
Freight in and out
Innra.nce
Legal and. aud,lting
Int.reat 011 loan.
Unforseen expense

PJlOJII~ »:UOO '!I.X

IS'lWDD 'l'OTAL .ADlJAL SU,'.

lIftIBTD .AJIlillL OPBltlTINa OOST

J.Dnual cli~ot ope:rating ooat
hnu&1 inclireot operating oost

125,000 SVle 4 1/200% ..t 11.65 each •
125,oooSv1. 7 bottle box at 11.02 each •
125,000 Svle 4 1/2 shook at 11.57 each •

!Q'.W, ISTIII.ADD ADUAL SALE



Bot.. N'UIIDer 10 inolucle. legal, in8lU'Uloe, iDte~est and. a..,reoiation.

AnnualBtldg.,-
, 10,000

55,000
212,150

7,000
1,500

14,933
98,000
29.,000
10,000

JIonth17
]SeigeL

, 833
4,583

17,729
583
125

1,244
8,166
2,416

8)3

''---

lIontbly
kpend.i1ur,.

mlPGIT 0OliTIOL· ACCOUllT~

A4aini.trative
8&1••
Procluotion Jlater1a1.
SUpplie.
Power and -.tar
Unror.eenexpen.e ~

Direot llf.bo~

1n4.ir.ot labor
height in and. out
Speoial projects

10
20
30
40

*50
60

*70
*80

90
100

Aocount
Numbe£.

It ~t &nT "ime dll.ring eaoh month 1 t beoom•• apparent that expend!ture.
W'1ll uoeeel &nT of the budget aooounts, the bookkeeper will 'brin&' thi. to
the atten1ion of the ma.nageZ' ~or his intomation and aotion.

BUDGET CONTROL

A requia1tion tom, page 40, 1_ de.igned. to prov1de aoourat.- raoo:rU and.
oon"ro1 of oos"s, both 411'80", and 1n411'eo"" wi..\h the 1ea8t amount or time
and. eUon.

I'

At t.he end of eaoh month tha manager will reoeive a statement of &11
u;pendituna broken 40wn 'by 'budge, aooounts. It the upentiture. exoeed
the lIUclgeted monthly allowano•• 01~ of the aooount., the iooklte.,er will
1'u1'ni.h the manager with a breal.:town of all eQenditure. relative to "he
budgeted aooount. 8%oae4.84. All the•• suJPorting dAta oan be seoured lty
ref'ttrenoe to the purohaaa req1l18ition.. !hi. rererenoe will enable the
manager to 4.ete1'Uline what oaused. the ove:t-expend1'ture and take oorrective
action.

This form hall an aooount numbeZ' toZ' eaoh we of the various expenclitu1aes
whioh the managex- will review in 4et&11, monthly ox- oftener, in om8%" to
oontrol hiB expen.e.. Some it._ auoh as power, ~a.ter., tu.el, 'are uaua11y
under oontract anti. aZ'e easily ohecked. D7 referenoe to month17 billa. Per
simplifioation, suoh items (marked. with an asteriak on the attaohed. liat)
are om!tted from the purchase raquiaition. Variation. in the labor ooat.
are easUy reviewed by examination of the pa1'roll. '!he simplified type of
oontrol thus provid.ed make. oertain that the manager oan oontrol expendi­
tures p.rompU,..
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EN'GINEEBS

The servioes of profeasional engin.ers are desirable in
the design of a box and shook plant, even thoughth.
propos.d plant is small. A oorreot design. is one whioh
provid.s the greatest eoonomy in the investment of funds
and establiahes the basis of operation that willbo mos1
p1'Of'i"table in the beginning and. will also be oapabl. of
expansion without expensive alteration.

Th. addr••••s o£ pro£.ssional engin.ers who speoialize
in industrial design, some of whom maybe willing to
und.rtake.uoh work on low oost project. overseas,oan
be secured by referenoe to the published cards in variou.
engineering magazine.. They~ also be reaohed through
their national organizations, one of whioh 1s the

National Sooiety of Profesaional Engineera,
2029 K Street, Northwest,
Washington, D. C.

lIanufaoturera of industrial equipment employengineera
familiar with the design and installation of their
speoi.ali.sed. produots. The.e manufaoturers are usually
1d11ing to givepl'Oapeotive customera the benefit of
teohnioal advioe by those engineera in dete~ining the
suitability of th.irequipmentin .&111' P1"Opos.a. industrial
project.

Th••quipment Dl&n~aotur.rs also know, and oan reoommend.,
prof••sional engineers in private praotice, who are wi.1.ling
an4 able to provide appropriate consulting servio•••
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11&11'2\ Wo04.. and Look 00191£:80%•• for Industeal u•••
11&tioll8J. .Wooden':Box A••o·oi&tion,
422 Barr Bt.iU.cl1ng,
Washington 6,]). ,e.

K.tRoM- of-CopUnoiiy ·19d.··· Qpeniytba!hr"wfcom.~.
. Oea.ral hfC)%'ll&iioI1S.:ri.aBull.till Ho. ·50, .....

:rr.ight'LO~.ancl.Conta1n.:r·I'QtioJ1,
.uaoo:tatlon o~ ....:r10-.n lailreacla,
59 .~t Jan Jurtm Itl""',
OlUoap 5, nlino!a.

lfa11tcl:Woo4!n.Box.a. for 10]:15 Sh1pIunt. of 101ts;

~!O!wi9ue o~ lIN1 inc & Wood. Box,
B7 L•. O. i.n4.'1"80Il, in the Jun. 1957
b!kMt·'Igci1\··l1M,·· .
111inoialJaTtlood; Publiahing OOllJarq,
6 Norih.Miohi,. .1venu., .,...
Oh1oap 2, nlinoia.

ft.• .1 B 0 of 0004 ami!!', !'.::eight an4 Oontain.l' Stotion,
.la800iat10n of Am.noan laUre.....,
59 ••t Va Bul'.n 8t:re.t,
Chioap5, ' nLi.noia.



A lIIIl&Il box and shook plant built and operated to mfiJte wooden
boxes and shooks aggre~ingcan annual 8ales volume or 1530,000,
aooording to the aS8WDptions made in this b~ohure, would be.
p~f'itable undertaking.

There are 80me detuminations, however, that should be m-.d.e
betore a deoision ia reached to build and operate suoh a box
and shook plant. Among the necessary determinations to be ~.
are those with respect to the following items I

SALES

Will thtc potential annual sale. of the kinds of boxes
produced by the plant amount to at least 1530,0001

MATERIALS

Is there a satisfaotory looal souroe of' lumber at

COSTS

Af'ter revising the estimate. or oosts and earnings shown in the
broohure so thq oonform to actual local oosta, where it is pro­
posed. to build-the plant, will _ p~fitable operation be indioated?

CCJlPB'l'I'!ION

Is there potential oompetition whioh will reduce the revenues
below a profitable level, e1ther by lowering the price., o~ b;y
reclucing the volWlle of sales?

Is there reasonable &811Ur&nce that experienoed men will be &'9'&11- .
able 'lor management, and 'lor either key posts, to 1n!t1ate operat10ns

W111 au1table train.e. be avaU_ble -ror the pe1'lD&Dent o~gani.at10n?

The men in the kq poats should be trained. in advanoe, of the.1nit1&1
operations of the plant. . .

A 811&11 boz and shook plant, such as d..soribed in this broohur.
when installed and opeKting, will serve &8 a good DUoleusf'or
DlUohlarger industry when & larger plant ia juati'lied. .'!h& t
oan be made 87 .gradual growth.




