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 FOREWORD

Thil broehnre ia one of a series of reporta resulting fron
_overseas: techaical 1nqniriea on factory or commercial estab-
~lishlonts, operation, management, and enginooring., The

report is designed to provide only a general picture of théyx{ ;r; \ Lo
factors that must be considered in establishing and operating  ‘

‘a factory of this type.  In most cases, plans for actual
"inntallations will raquire expert engineering and financial
~ advice 1n order to noet spacific local condition-. :

 'v !bnt1on of t;e nana ot any firn, product, or proeoll in thiz

© report is not to be considered & recalncndation or an endo. no-' |
"'nent by the Agancy for International Develop ; but uoroly
eitation thnt is typieal in its field ey

This brochure was prepared in December 1957 by the ueorge H.
Andrews Englneering Associates, Inc,, 411 Southern Building,
Washington 5, D. C., for the industry. _program through the. i
~ facilities of the OffiCe of Technlcal Serv1ces, U. S. Depart- ‘
“‘ment of Commerce.~‘ g S = '

R EERER RS

’lor turthnr inrorlntion and lnlisttneo, contact ahauld bo ngdo‘ ‘
~ with the losal Productivity Center, Industrial Inntitute,v -
ZSOrvicio, or Uhitod States AID Hillion. s _
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A SMALL BOX ANP SHOOK PLANT
INTRODUCTION

The small box and shook plant desoribed in thia brochure is
intended to manufacturs wooden boxes and shooks where the
demand for these prodicis exitts and vhoro such a loocal
epontion muld be practiiable,

‘rhc mach. nery tnd. equipnent racommd@d il adoqua.to %o manu-
facture any design or sisze of wooden box or shook. A shook
‘is & knooked down bBox, It inocludes all the wood pieces to

make & kox, bundled together complete, ready for assembling

- and nailing. The end pieces in a shook are usually u-m‘blod., :

and nailed, if they oconsist of more than one piece. Boxes are
usually oxdered in the form of shooke where they are shipped
long distances before being used. Shipment as shooks saves a
great deal of shipping space, whioh, in turn, reduces the cost
of freight, and saves warehouse space at the poin% of use,

BIU ON"

In order to mske realistioc estimates, cu'tain umnytionn must
be n..xd.o. - These ares

1, A1l cests, such as thou for bnilding, oqaiplont,
materials and supplies, are based on ocurrent
' pricu in tho United States.

2. The operating costs, inclnd.inc labor nnd.,
taken fron satud opu-t.tinc oxporionoo ia the
, Unitod. States,

3. uoqmto power md water are unxlano ut tho _
pla.nt site, e .

4. 'uomto tmoporution foo:llitiu are cnus‘nlo
b at the plant site,

5, All estimates are based on one 8-hour work shift
per day, 5 days per week, or 40 hours per week,




6. A few more workura than are shown in the estimate will
be required during the training peéricd and peak pro= '
duction .8 not likely to be attainoed until the whole
orgenization is thoroughly trained. It is estimated
that this training will require from 6 veaka to 3 months.

To ,The prinoi:pa.l mtorial, whioh is lm’ocr, is available

8, A market analysis has prevod. that annusl sales of at
1east 375,0&0 units are possible.

9 ‘rhe following itm eannot bo ostimatod rea.listically:

4. Land valueo =

"Be PFreight in and out. ‘

C, Distribution and sales cost.

D, Taxes, intorut, immrance, and. othor bur&cnu

"'hii.!e ganoral ntmt« will be made of sach of thoao itoms,
for ths purpose of oomploting cost estimates, adjustment
should be ma.do in sooordanoe with a.otual local costu. T

In fact, all aost osﬁmtas oonta,inod in thi- hrochure ahould .

be adjuatod to oonfom to looal cond.itions.

rggnucr ggxcxrlcxmgoxs o

The naohinczy and cquipnen% listed in this ‘brockure is sdoqusto |

-~ for the production of any dssign or size of wooden box; or shook,

that does not roqniro a sanded surface. If boxes with sanded Sl
mrfuo” are ;produooag ssnding equipnent will ha,vo t» ‘be purchuod.. ‘

~ The exaot gpecifioations of boxes and shooks will alml depond

upon the customerst®: roqui,rmonts. ‘Most boxes vill rtqniro such
printing as company nano, a.ddross and prod.uctof

For the pnrposo of providing mufmturing mothod.s and. oporatians,‘
cost estimates and other essential information, for the production -
 of both boxes and sheoks, box style 4 1/2 shown on Page 4, has 5
‘been seleoted, The size¢ of box and shook selected is 12 inches

high, 14 inohu wide mﬁ 24 inohu long, inlid.o dinon-ionae ,"

Complste infomtion on tho ’aoturing of & ‘bwomgc bottlo box
will alao be usod. for provi.ding ad.d.itiona.l data,.

‘ 'L ;ioturo of thil box, togothor vith lpooifica.tionl, is -hovm on.
” )Plgo 10. : : , , i



THE NATIONAL WOODEN BOX ASSOCIATICH
has kindly permitted the reproduction of the

following specifioations as & part of this ;
brochures SPECIFICATION 1-1A

May. 1, 1956

‘ ~Specificetions for ‘ £
NA!LED WGODEN AND LOCK CORNER BUXES
for

INDUS T;Rf'l'AiL USE

Issued by: National Wooden Box Assocxatwn
402 Barr Building
Washingtoa 6, D. C.

i ‘* : *® 3 * * * : *
(" indicates inohes] .
These specxfxcauons cover nailed and lock corner wooden boxes for shxpment of industrial produczs. \
 The general provisions apply to wooden boxes for both domestic and export shipment, and are mtended to“ :
serve as a guide in the design and construction of serwceabie and ecoaomxcal ‘wooden boxes.

Certain excepnonal commodities or especially dangetous arncles or products may requue greater pro- 5
- tection than is afforded by a box constructed under these specxhcatmns. In every case, the container must
conform to the specifications prescribed in the Interstate Commerce Commission regulanons govemmg thef‘ ‘
transportatmn of the pantcular articles being packed. :

1. 'CLASSiFIC&TION : k ot S and add rigidity to the shxppmg box.; Easy load
. ; S T , Lo items.are those not easily damaged by puncture or
1.1 Boxes shall be furnished in the following = shock and do not shift or f‘ow within the package. ‘

- styles as specified by the purchaser: e
o ‘ Exmrplos. Clothmg, texules cans or cartoﬂs -

Nciled Construction ' 59 R packed in an inner container completely filiing
Style 1 ; Style3 T the outer shipping box, items packed in wood or
Style 2 e Seyledd T o metal chests which in turn are packed in the -
Style 2% g Style 44 ; ST e outer shipping box, one-piece 'solid materials;

S Styles ' L chests or kits of rools, wooden or metal cabl-

nets; and boxed sturdy instruments.

~Lock-corner C°“"'""ibf' , : Type 2 -- Avcrcgt Loud Contents are modet‘at‘e-';"ﬂf
Seyle 6 ’ ' ~ ly concentrated articles, and are packed directly
N e S _into the outer sluppmg container, provxdmg ‘sup-
port at several ‘points on each face of the outside

- 12 Boxes shall be classified as to intended use box, or are subjected to an intermediate form of
_ for domestic or for export shipment. ; packing such as wrapping, pads, excelsior; paper |
s : ~ A ; . wadding, partitions, chipboard boxes or other
13 Boxes shall be designed and constructed for ~  types of suitable interior packing, and packed i into S
the particular type of load for which they are in- and support all faces of an outer shtppmg box. s

‘ 'tended Loads: shall be classdzed as follows

Typo 1 - Ecsy Loads Contents have low or oils in metal ‘cans, cosmetics, pharmaccuncals, ‘
moderate densxty, and are prepacked in one in- “¢hemicals; small elcctncal appliances, proc-
‘terior container which completely fills and in some . essed food in glass containers individually
instances adds rigidity to the outer shipping box, . . cushioned, and items such as chma, cnamcl L

‘or contents themselvcs completely fill, support 'alummum and glasswaxe.

Examplos.- Hazdware in cartons, pamts and > o




* STANDARD STYLES OF NAILED WOODEN BOXES
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Type 3 -- Difficult Lood 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.

Examples: Hardware io rm.ian, filled car-
ions, porceiain insulators packed ia bulk, cast-
' ings, heavy stampizgs, forgings, machine parts,
_coiled metal tubing, adding machines, type-
Weiters, lawn mowers, generators, ‘glas‘t bottles
of soda fountain syrup, heavy mirrors, framed
and glazed pictuszs; steel balls, welding rods,
large gears, crank shafts, and explosives.

2. GLOS&ARY OF TERMS

2.1 Part. For the purpose of this specification,
a part means the cut-to-size component of a shook
or box, such as a side, top, bottom, end, or partition.
" A part may he composed of one or more single solid
and/or built-up pieces or combinatioi. of both

22 Piece. A pxece is -any scpaxate segment of

a box part ‘which is the full length an< full thickness,

but o~ Mnssanly the full width, of the part. A
- single .wuu piece is one which is without joints. A
. built-up piece is one composed of two or more single
solid pieces ioined together in accordance with
paragraphs 4.2.1.1 through 4.2.1.4.

2.3 One-piece post. A one-piece-part is one com-
posed of one single solid piece or oze built-up piece
Wthh forms one solid component of a shook or box.

2.4 Cleat. A cleat is a smgle solid or b_ultoup’
pzece used to reinforce the ends of a shook or box.

25 Batten. A batten s a single solid or bmit-up
. piece used to reinforce the sides, tops, and bottoms.
of a shook or box.and may be placed inside or out-

side of the box as feasible for a given load .or .

contents.

3. MATERIALS
3.1 Wood

3.1.1. The species of lumber for the construction
‘of boxes are classified, for the purpose of deter-

mining nailing schedules and thicknesses of parts, :

into four gtoups as follows

SPECIFICATION I-14

Group I
Alder, red Cypress
Aspen {popple) Fir (Abies specics)
Basswood Pine, (except Southern yel-
Buckeye L low) :
Butternut Redwood
Cedar Spruce
Chestnut Willow

Cottonwood

‘Douglas fir

Yellow poplar

Growp Il

Larch (Tamarack)

Hemlock Pine, southern yellow f‘, . .
Group 'II1 -
Ash; (cabinet Gum, red or blauuf
. texture) - Magnolia
Elm, soft Maple, soft
Sycamore
Group TV
Ash; (tough Hackbcrry ,
texture) ’ Hickory -
Beech- ' ' ~:Locust’
Birch B - Maple, har.’
Cherry , ~Qak
Elm, hatd L Pecan -

3 1.2. Seasoning - Meisture. content of lumbcz atjf‘k‘ :

time of ‘manufacture of boxes is to be not less than’;, b

8% and not more than 18% of the ovcn»dry wexght. j

3 1.3 At least one surface’s to b placed on’ tbe
outside of the box - shall be sufﬁuen'ly smooth to
permit legible marking, stencilling or printing. The“;

boards shall be free from defects that matenally“, :

weaken them, expose the contents of the box to

damage, or interfere w:th the p'escnbed fabucanon_

or nailing.

32 Nails

- 3.2.1. Unclmchcd nails shall be. cement coatcd‘ :
chemically etched or helical steel nails. | Cement
coated nails shall be cooler (top and undcts:de of
nead flat), corker (top of head flat and undcrsule' ,
cone-shaped), sinker (top of head flar and underside -
of head cone-shaped) or smooth standacd type (see

Table I). Chemically etched nails shall be smoothp i

standard type (see Table I), unless some other type
is required for 3 specific purpose, and shall havc the -
surface roughencd by chcmxcal actxon. ‘ S




3.2.2. Clinched nails, used for nailing cleats or
battens to ends, sides, top, or bottom, may be cement
‘ coated, chemically etched or bright (uncoated) smooth "
- standard aails (see Table ). "

33 Corrugated fosteners.

4.1 For Style 1, 2, 2%, 3, 4, 44 and 5 boxes
only, the minimum thickness of ends, sides, top and
bottom and the minimum thickness and wideh of
cleats and/or battens, shall be determined from
Table III accosiing to the style of box, use, rype of
load, weight of contents and wood. group applicable.

412 For Style 6 boxes only, the minimum thick-
ness of ends, sides, top and bottom shall be deter-
mined from Table IV. ' » i e

- 334 :Cc'»m:‘:gatcd fa’#tcnersvshall be of steel.

4. FABRICATION Cengtinn |
ety 413 Oc.asional variations in thickness due to

e 4,'5 'Thitknesﬁ -of parts. ‘manufacture will be pe::;;’isgeé,; but n‘o;. pért: ishall be

| TABLE 1 _ SIZE AND WEIGHT OF CEMENT COATED NAILS

" COOLERS . CORKERS =~

 LENGTH
o (incl}'e;) v

i sizE ;
| (Penny) | HEAD
Sl A yfihc‘he's)

- DIA.
finches)

DA,
{inches) L

HEAD o P B
(inches) | NO/LE- Mo b

7/32

15/64
1/4
17764 :
-.9/32 144

0800
.0860
0915
0990
1130

488 | wse0 | 732 392
275 .| 0990 1/4 232
212 | =
| 1205 :
L1205

44 | 13/
5d ,175/8
6d - - 1-7/8
4| 2-1/8
8d 2-3/8. ,
oo9d | 25/8 1130 9/32 | 127
10d L 2-7/8 a205 o 19/64 | 104
124 a8 | o— | = -

- SIZE LENGTH _SINKERS
: (Peunj"‘;’f (inches) “HEAD

- 9/32 129

, 9/32 | 114
1oa3so s/16 | 84
foooasse | osne | 7T
T "STANDARD. SMCOTH . :
DIA. ~ HEAD SR
‘(inches) | (inches NO/LB..

- -DIA.

(inches)

(inchosy | NO/LB. |

710
536
306

0670
o720 | 7/32 0
0860 - | 1/4 :

.0860 /4 268
S .99 | 17/64 o186
17/64 130 .0990 17/64 o | 167
9/32 104 | 11300 -19/64 o118
s/ {77 — e T

488
364
U 15/64 2715

L 1/4 212
17/64" 142

. 13/64 13/64

0800 |
L 7/32

l‘.08:60~

44l 13/
Lsd o 15/8 0
So6d C7/8
74 o218 | 0990
. o8d 4o23/8 | 1130 | o
9d Co2s/8 L1300 g
b 10d 247/8 .1205
o124 0 318 1350

TABLE 11 — SIZE AND WEIGHT OF BRIGHT (UNCOATED) SMOOTH STANDARD NAILS

 HEAD
(inches)

LENGTH
‘f(irkiches)

SIZE

, DIAMETER
{(Penny) :

. (inches) NO/LB.

473
406
17/64 236 ‘
/68 | 200
19/64 {145

19/64 o f 0132
C5/16 o o 94

s/t | 88

s
7/32

0800
.0800
-.0990
0996
<1130 -
L1130
oo 1280
L1280

DTG : 1-1/2
».5d & 1-3/4
e | 2
e 2y
8d 2-1/2
.94 o 2-3/4
o104 ETIE SN
124 ‘ 3-1/4

SPECIFICATION F1A
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NOTES 3%::1 the mszdc depth of 2 hox is 5" ot less, end d&ts shall not he used ﬁcawevcr, each side and each end sbzll hea me

. SPECIFICATION F1A

TABLE 1l = Ditersircivon of ninimum thickness of sides, ‘tops, bottoms and
- ends, and minimum thicknoss and with of cleats for Styles 1, 2, 2%,
‘3,74, 4%, ond S nailed wood boxes. :

T‘;/PE ngPORT : : g GROUP 1&H ’WOQI?S 5 kk CROUP o & o WOUDS 7
PorE | weziwow | strist ———T —

DOMESTIC
MAXIMUM
WEIGHT

5o poEL | —— L By /2 | e ) 3/16 Poup e
.50 1551 B 4,845 | /4 o\ vz | v2xivy2 o |o3/16 0 12 | 1/2x01/2
50 1 —= o 4445 5/167 172 1/2x 1-3/4 7/32 12 | 1/2x1-1/2

o e o b | sy a0 — b2 34
— o B3 60 4445 | 3/8 | 5/8 ”5/3:1—3/4 S s/16 | 58

SUBS el Bl e booabo iy 516 /2 IRV B R Vs
8, b ML e | 4445 | 5/16 /21 1/2:1—1/2:: 7320 /2 W2x kY2
g5 L oEmof - b 2 hos/16 'S/160 L 12x k12 | T7/32 7/32 {1/2x 11/2
85 Mo s A4S P 3/8 0 1 9/160 9/16; 1-1/2 . 5/16 | 12 . 1/2x1-1/2
CBS i — o224 | 38 | 3/8 | 5/8x 112 5/16 0 5/16 | 1/2= 1-1/2

e ol 1000 ) 445 | 7716 0 3/4 3/4x2-1/4 | 3/8 | 5/8. 5/8 x 13/4
PECCHN D O 100 4,445 | 1/2 3/4 | 3/4x2-1/4 | -7/15 S/ | 5/8x1-3/4
o oo loo100 0 oL 22 | 1v/2 ) s/ 5/8:2-&/!,7" 7/16 | s/8 | 5/Bx 1-3/4.
125 forn |- poa® b sodos/s L . osne] et
125 4 B | e | 444s 0} 3/8 | 5/8 0 5/8:1-1/2;/ . 5/16 | 9/16 19
125 | B} o—— 022, {.3/8 | 3/8 | S5/8xI1/2 1 5/16 | 5/16
125 )l —— b 44%s5 ] 7/16 0| S/8 | 5/Bx1-3/4 |  3/8 | 9/16
125 om | o= b 22% | 716 | 7/16 | 5/8x 1-3/4 | 3/8; 3/8
225 - IIf —= | 445 | 3/8 | 5/8 | 5/8x1-3/4 8/16 “9/16 T
225 | K0 — 1 22% 4 3/8 | 3/8 -1 5/8x1-3/4 - 3/8 | 3/8 {9/16x1- 3/4‘ .
225 0 om | o—— 1 44%5 | 1/2. 1iV16 | 11/16x1-3/4 | 7/16 | 5/8 5/8x 1-3/4 |
225 R HE e 224 1-.1/2 1/2 4 3/4x1-3/4 | - 7/i6 1 7/16 ,9/16: 1-3/4

— -1 250 | 44%,5 4 916 | 3/4 | 3/4x2-1/4 12 111716 |11/16 x 2-1/4
o oo 250 2% | 9/16 | s/8 | S/8xZV/s | L/2-| 5/8 j5/8x1-3/1
—— ooy 250 . 4,8%,5 | . 5/8 |25/32 | 25/32.x2-5/8 /21344 | 3/4%2-1/4
e G T e 250 B ,',‘2“,‘2’2' os/g 1 3/4 2/4x2-1/4 1/2 f 5/8 L '5)’8 x 2+ 1/4 :

{1 1/2 3/4 | 3/4x3-3/4 | 7/16 - s/8
L 1/2 - 1/2 5/8x1-3/4 1 7/16 | 7/16 .
s/8 | 3/4 | 3/4x1-3/4. | -~ 1/2 111/16
s/8 | s/8 | 3/4x13/4 | /2| 172

Lo b o400 0 L 4,400 11/16* '-25/32@ 25/32:2—5/82 CO/TE B 4
e -1 L4000 1 2,2% 0 1 11/16 e 5/4:2'5/8 - 9/16 411/16,;
om0 | 4,455 | 3/4 g-1/16 | 1-2/16x 3174 | 5/8 [13/16
—— i} om | 400 | 224 |- 3/4 3/4: . 1-1/16::3—1/44 e S/8 L3/ E 3

425 oo —— | 4,445 | s/8. | 3/4. 3/4x25/8 | 12 [11/16 |11/16x 1-3/4 |
g5 f HEL o = 1 2,2%3 1 5/8 5/8 5/8x2-5/8 o2 12 Ls/Bxi1-3/4 |
425  oomio ] == “4,4‘/2,5 L3 A 3/4 3/4x2-5/8 | 11/16| 3/4 | 3/4x1-3/4 |
425 | m- | = 12,2 3/4 | 3/4 | 3/4x2-5/8 | 11/16 | D6 (11/i6x 1-3/4 |
2,
2,

325 HDOE -—~ .

3
660  f Hm | — ms3 | 34 | 38| wax2s/s | 1yie |15 [11/162 13/4
800 b WL e 2/;, ' 3/4. | 3/4 |2V/16x31/4 | 1,1/16;!_21 6 13/16:2-1/4 :

— 1 oo 600 | 2,243 |25/32 2s5/32 | 25/32x25/8 |  s/8 | 3/4 3/4x2-1/4 |
— . m 00 | 2243 |25/32 |25/32 |1-1/16x3-1/4 | 11/16 {13/16 13/16:2-3/4«‘,

.80¢c | ¥i- | 800 22%3 | 13/16 |1-1/16 | 1-1/16x3-1/4 | 3/4 | 13/16 113/16x2-3/4
1000 | om | 1000 | 2243 11-\1/16 11-5/16 1‘-5/16": 41/8 | '7/3,, 1—1/16 [1—1,16:3— /

piece part, except whien the end is approximately ‘square, it shail be. composed of two thicknesses wnh grain runmng zz.zngl
angles to each other, with ‘both :viece = teing of approximately ezpal thickoess. Thxckncss of ﬂae end sba!l be not less an
- the combmed ﬂuc!mess of the end and’ clent 2§ spec;ﬁed fu style 4 boxes : : :

bStyk 8 boxes sball be hmted :o 12” in be:g}.t md the totzl dzmcnsxons (lenglb, mdtil a.nd hexsht a&ded toged: ;
,, exceed 50”7, Style 1 boxes may be used to carry a net weight cxccedmg 85 pomds nd nct exceedmg 125 pounds 1! (h:‘
" boxes have single sohd or bmlt—np eads and sides. o L au



iess thln ?/'3 of the required. thickness and the
. av~rage thickness shall be not less ‘than the speci-

. are snrtam:d on both sides to protect: the contents,

s 'm derezmxned ftom Table .n or Table xv.

42 The
© ail sides and ends shall be ‘.omposed of ‘one single

“lg

o v:th cotrugated fasreners. L

- or bmit-up pieces as defined in- Patagraph 2200
‘the w-dth of each piece shall be not
20 measured across the face. f ‘

TABLE IV

Dehrmmum of nmt

kk'wtdmshe of oxpoﬂ slupmenh. Lk
- _ MINIMUM ‘THICKNESS OF PARTS
- “Weight of ,

- Contenls ; DOMFSTIC USE EXPORT USE
“n LR TOP &

o ,liMaxzmum

- fied thickness. If pieces. '3/8"" or more in thickness
: 'V}ﬁthe thickness may be 1/32" less than the thickness
. s‘rdes, to?, bazom, or ends ot a box may i
s ‘be composed of ‘one or more pieces as. defined din
: Paragraphs 2.1 and 2.2 except that for Stvie 6 boxes,
“solid. piece or one bmlt-up piece: which is either .

;,,;"»Lmdemamzed or tongued and grooved and fastened .

: fwi.!l The md:vxduax pzeces makmg up a s1de,‘
~ top,: bottom or end may be enther single 'solid pxeces o

or tongmd and grooved and glued provxded thexf

o m thlcimess of sndes, tops, ,;,
" bottoms and ends for Style 6/ ‘ack eorner) boxes for

e '  Top &
L :‘fpmmds) Srdes Ends Bottom Szdes Ends Bottom :

10 1/47 3/8” 1/1
20 1/4” 380 1)

100 /2 1/2"‘5»3/8',"9/'16" 9/16" 7/16"

d;twnal reqmrements shall apply

_ glues shall be used; - -

40 5/16" 7/16";;‘5/16‘?’; 7/16” 7/16” 5/,16’! LT

70,‘3 : 7/16" 7/16°* 5/16"" 172" 1/2"“ 3/8" o

150 9/16" 9/16” 7/16” 5/8" 5/8" s/8”
';Note For EXPOR’I' shxpments, ‘the followrng ‘ad-

'>)f Only waterproof or: moxsture-resrstant - G : e
Tb:clmess o/ box parts_

'll:;comers shall be pmned before tops?,"f

joined surfaces are jointed so as to insure full ‘

contact. and held under pressure until glue is set

and '«giavtded the joint does not fail when, after
24 nours immersion in water ‘at 70 deg.F., the part
: btoken parallel to the joint, shall be. consrdered b

4.2 1.3 Two orne pi.ces 3/8" o more in thrck.
ness, and not - less than 1-1/2"" in ‘widt’ at exther

" end, which are butt joint~d or tongued ‘and grooved

and which are faStened with two or more coerugated .

_ fasteners in. ‘accordance ‘with paragraph 4.2 1 3 1
s shali be consndered 4a buxlt‘up pxece. S

42 1.3 A When corrugated fasteners are requxred
‘at least two fasteners shall be used in ‘each )omr. o
In 1orntmg szdes.‘ tops and bottoms, corrugated b

‘ ‘fasteners shall be placed within 6’ of each end of
" the pxece ‘with spacmg between corr_ugated fasreners o
-~ to bein accordance with Table V. '

©of Style 1 boxes, corrugated fasteners sh T
i dnven ‘not more than 3’ from each’ end. If three or
- more corrugated fasteners are. requrred in a joint,
_they shall be driven altemately from opposrte sxde
" of the. piece, unless the joint is. tongued and groove
- and ‘glued, in _which case fasteners' may ‘be dnve
L ffrom ‘one side. “Cotrugated fasteners shall be over
~~ driven not less than 1/32"" and rot more than 1/16“‘
© . See Table VI for sizes. S

On the nds

TABLE V

MAXIMUM SPACING BETWEEN CORRUGATED
FASTENERS FOR SIDES, TOPS ~
‘ BOTTOMS AND ENDS

Export Use

Type o] ] omt : Domestzc Use
; Tongned and Grooved Togr g
- Butt )omt ‘ g e

SIZE OF CORRUGATED FASTENERS
‘ FOR BUILT-UP PlECES

S zze of
C orrugated Fas tenersf .

11/32 to 27’6« incl.
’7/1‘6 w© 31/64




4.2.1.4 For domestic use only, two or more
pieces 3/8'’ or more in thickness which are tongued
and grooved and glued shall be considered a buile-up
piece.

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

4 A4 Details of construction of ends.

44.1 Style 1 - End shall be one single solid or

built-up piece without cleats, grain to run long way.

442 Styles 2 and 2)5. The ends of the cleats

‘which are positioned across the grain of the end
shall ‘be from 1/8' to. 1/i&"" from the inside surface
of the sides or the top and bottem. S:zandard con-
struction of these styles shall be with the grain of
the exd runnmg horizontally and with the long end
cleats running vertically., However, in the case of a

box ‘in which the width is much  greater than  the -

depth, this may be reversed, with the end grain
running vertically and the long end cleats running
horizontally (to be designated as Style 2 Reversed
‘and Style 2% Reversed). In either case, the sides,
top and bettom shz!l extend over the cleats.

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

444 Style 4. The cleats shall be pesxuoned
‘across the grain of the end boards. The grain of the
ends shall run horizontally and the cleats, running
“vertically, shall extend within 1/8" of the outside

“surface of the top and bottom. Only the sides shall

extend over the cleats.

445 Style 4%3. The cleats shall be positioned
across.the grain of the end boards. ' The grain of the
ends shall run vertically and the cleats, running
horizontally, shall extend within 1/8’’ of the outside
surface of the sides. Oanly the top and bottom shall
extend over the cleats.

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 corresponding rectangular
cleats. The cleats shall be pcsitioned across the
‘grain >f the end boards and shall extend within 1/8’

of the inside surface of the top and botrom. The -

o sides shall extend over ‘the ends’ and be flush with
the outsxde facc of the ends. ,

 SPECIFICATION F1A

fastened togather, shall conform to the zequuements B

Thickness of End or Cleat

Twentypenny - -

447 Style 6. The end must be a single solxdf

piece, or must be either Lindermanized or mngued‘ ", .
and grooved and fastened with corrugated fast:ners. -~

4.5 Nailing

45.1 The size of nails for fasrwnmg s:.des,k topff‘ =
and bottom to ends ard cleats, as determined by
the species of wood aad the thxckness of the partsf:‘

«hown in Table VII.

4.51 J If the dcsucd nail is not avaxlable, ‘one ; e
size smaller shall be used and the nails spaced s
1/4” clocer than is requued for the size of naxl
for which the subsututxon is made. ‘ .

TABLE Vll
NAIL SIZES FOR ATTACHING SIDES TOPS

AND BOTTOMS TO ENDS AND CLEATS

Szze of Nail Requ:reﬁ,‘fi\“

GROUP
(Whichever Thicker) : 1&H ‘
OVER 10 WOODS - WOODS S
0 ‘ R VA 4d 34
1/2” 5/8" sd s 4d
5/8” - 11/16” o 6d o o5d
11/16" 13/16" -1d - 5d
13/16” - 7/8” : 7d o 6d
7/8" B U 8 7
1” 1-1/4” . 9d . &
1-1/4" and over 12d - o 9d
TABLE vl

NAIL SPACING FOR ASSEMBLING BOXES

Spacing when

driven mto “driven znto

side gram S end graln
Size of Nails = (Incbes)
Sispenayor 0 o o TR R
smaller 2 e 13 /4
Sevenpenny o> M4 o 2
- Eightpenny Ry
Nioepenny  23/4 212
Tenpeany 3 . 2.3/4
Twelvepgnny, Ce  ?~;3-1/2; ol =

~4-x/za- coin

GROUP
urew

Spacing wben

(Inches)




4.52 The  size. of nails ‘(cr fastening ‘cleats: to

“ends. or battens to sides, top, bottom or ends, shall

~_be such that the nail shall pass through both parts

~and be clinched not: less than 1/8 inch aor, when 2

_penny nails or smaller are used, ‘mpr¢,,thé'ﬂ‘;;3/8finch. o

4.53  In ataching cleats or battens to ends,

~ sides, top or bottom, nails shail 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

' "ffrom;fthe;jgndi of the cleat ot 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 part ‘shall be attached to «that ' cleat..or batten

- with at least two nails, Nails shall 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.

inches inwidth.

- the edge ‘when the cleat or batten is more than 2

4.54 Tyhév average sgacing; of nails holding the -

'Vvs'ides',t top or bottom to the ends shall be no ;g'téa‘ter‘; ‘
~ than the values given in Table VIIL. . The distance
‘between any two adjacent ‘pails shall not exceed one

and one-half times the spacing given in Table VIII.
However, each piece in a side, top or bottom shall

‘have at least two nails at each nailing end. .

- 455 Each piece 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.

456 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 more than one-eighth the thickness of .
the piece, except that nails driven through parts

Y 2”*qi'_,le‘s'sk?iﬁ!thi‘c‘knefss may be over-driven a max-
imum of 1/16”". S I e

. mhe f'foliaﬁag:;informatienf is in addition to that furnished
e ,“byfthéfﬁﬁtiqﬁal‘3¢1»5ﬁd7sh°°k'Asﬁﬁci@ti°n‘7 5o , L

. DOMTLE BOX STYLET

:‘fInside Dimensions - 16 7/8 inches by 11 1/8 inches by 3 7/8 inches

Length

11/8
.173/8

2 end pieces
3 bottom pieces
3 partition pieces
5 partition pleces

. 10

 »SizQ5in,inohes '
. Width

o 31/8

. 33/4

31/

2

‘l'hiokness :

. NWBA-1-1A-686-2M

_ SPECIFICATION H1A




";The bourdl are eorted and etacked by widths in the lumber y&rﬁo

 Iumber ie unloaded from ruilroad cars or trncke and stacked 1n tho
lummor yar& for air drying.

‘ number is air dried %o not leas than 8 percent, or nore than 18
~‘percent, of moisture content by weight. The exact degree of dry- '. S
‘ness will depend upon tho cuetomers' roquiroments cnd epeoirications,,‘,

'*nThe lumber is delivered from railroad cars or trucks to the lumber coi g
’ yurd, and from the lumher yard to the plont, with a fork. lift trudk.,3»w F

Phe width of boards that oan be prooeeeed with the least amount
- of waste, based on the widths of the pieces contained in the box
,“or ehook, are delivered %o the plant as requested.~~

~BOXES AND SHOOKS

,kThe firﬂt operatxon in the plant is resaw1ng to required thickness,
~on a band resaw machine. However, lumber that does not require
wresewing, goes direotly to the double head planer.

‘T*s second oyeration on reeawed lumber, or the first operation on
lumber that is not resawed, is surfacing, either one or two sides,
a8 specifizd, on a double head planers If the specifications call
for surfacing one side only, the bottom head on the planer is

E nlowered accordingly.

", the operatlon is done on the nailing machine w1th the clinchero :

"‘ ”oorrugated fasteners on. the corrugated fastener machmne. j}é

The ‘next operation is done on a combination cutoff and gang rip N
machine, The cutoff saw is equipped with a foot pedal ocontrol,
for either intermittant or automatioc operation and an automatic
feed whioh passes the pieces that are cut off, through the gang
ripsaw and out onto an off-feed table. This is a continuous

- automatic operation, except when the operator stops the feed at
the outoff saw to cut out and eliminate a defeotlve piece in the

: bO&I‘do : ‘ : : : :

If the ends contain more than one pzece, they are always aseembled&i‘
and fastened together, with either nails or corrugated fasteners,
'dqpending upon the design of the box or shooks. If nails are used,

‘If a part of the box containing more than one pzece is to be
printed, the pieces are assembled and fastened together with




41l pieces of a box or shook that require printing are machined
first so that they can be printed Ihilo the other parta, or pieces,
,am% being machined. ;

,fThe pieces that are to be printed are passed through the printing J
~machine and printed, as speoified in the purchaee ordor.f

At thie point, all operations, except paokaging and shipping, ere i
oomploted, if the product is to bo shipped as a shooko» i

The paokaging of ahooks is dono at a bensh 'here farns are ueed
40 keep the parts lined up while they are being fastened in

”eibundlee. Each part, such as the ends, sides, tops and bottoms,

~ are bundled separately. The bundles may be fastened with wire,
metal sirapping or twine, whichever is most appropriate, or costs
the least, : , :

When the product is to be shipped as oompletod boxes, the bundling'
operations are eliminated and the fblloving additional operations
are performed:

The box ends are nailed to the end oleats on a nuiling machine
that has a- clinohing attaohment. : ,

The sides are nailed to‘the ends~in;e7nailing machines

The bottom is nailed to the sides and ends in a nailing machine
and the top, in most cases, is lightly nailed in plaoe, or some=-
times left loose. :

The superintendent and machine eetters, who also act as foremen,
inspeot the work in prooese and the completed boxes and shooks
frequently. , ;

BOTTLE BOXES FOR BEVERAGES |
,Bottle ngee are produced in 4 gensral types, as fbllows:
A. Eigh boxes that are slightly higher than the hottle.‘~
Be Ssnitamy high boxes that have an open space of about :
1 1/2 inches on both sides at the bottom, so that the
’ 'boxes may be eaeily washed and kept aanitlry.
Co A low box Just high enough to keop the bottles from k,
falling out and partitioned to hold 4 padkages of 6 :
‘bottlee eeoh. o , , : e ;
De A low box, just high enough %o keep the bottles rrom

falling out and partitioned to hold 24 bottlee in
‘ aeparate partitionso‘j‘ ,

: All bottle boxee heve a hand hold out in each endo

12



The following manufacturing operations are b&sed on the low box,,\ 
specified above as ¥D", Speoifioationa an& a pioture of thin
box are shown on Page. 100 :

BOTTLE BOX OPEBATIONS

 The first operation in tha plant is resawing to. roquired thiokness,‘7 
on a band resaw machine, However, lumber that does not require
resawing, goes directly to the double haad planero i

The seocond operation on raaawed lumber, or the first operatzon on
lumber that is not resawed, is surfacing, either one or two sides,
as specified, on a double head planer, If the specifications :
call for aurfaoing one side- only, the bottom head on the planer is
lowered aocoxdingly. :

‘Since the sides on this typo of bottle box are always printed, they
are always machined first, to allow extra time for printing. them,‘
8o that they will reach the nailers at the ‘same timo as the othor

_ parts,

~ All pieces of the box are paased through & combination cutoff and ot
- gang rip maohine, a8 explained in the box and shook oporatlonl.  w_“J%.¥€ L

SIDES

The sides are passod through a hopper feed automatio maohino,“

whioh trims both ends and cuts a recess in both ends for the

metal strapping, machines the grooves. for the partitions and
ohinos flutea, if required. ,

The sides ‘are then passed through a box board notohor to round,
or otharw1se finish, the edges. R

' The sides are then sent to tho printing machino and printed, ask
speoifiodo :

Artor p:lnting, tho sidel are sont to tho n:iling machinoa.

ey

The bottoms are passed th:ough a hopper food automatic manhinc,
which trims both ends and cuts a recess in doth onda tbr tho i
motal ntrappingo L AL

3 Tho bottoml are ﬁhen lcnt to thc nailing maohinos.a, ;flfff

RS




'mS

~ The ends are not resawed, since they finish 12/16 inches thiock
‘and are made from one inch lumber,

The first operation is surfaoing t'o sidos on the doubls head

P lanero :

ywhe ncxt oporation is done on a combination outoff and gang rip :
~maohine, as -shown on previous outoff and rip oporutionl.

'The ends are then hopper fed through an automatioc machine that
~ 4rims the ends to lcngth, dadoa for partitions and outs the hand
~holes. ;

: The;dnda‘are‘than sent to the nailing machines,

: mmuons

- The: partitionu are passod through the resaw, planor, cutoff and
~'gang ripsuw, as shown on other thin box psrtl.

It grooving and fluting of the. partitiona is cpocifiod, $hey aro

g 'f‘;pusted through the grocving machine for this oporltion.

 The partitions are then hcppar fod into the automatic notohox,
fwhich notches the. edgel for nclhing.

The long oen%er partition iz t4|n trimmod on & bevel at both ends
for hand hole oloaranoo.

Tho p&rtitionl nro thcn sent to the nailing m&ohinolo

- The boxos are thon asaembled for nailing and nailed on the nuiling
,‘maohinon. : S

f-fThe finnl oporutions ;ro atrapping and nailing the str&p in place.

i \Tho first nailing machine stretohes the metnl atrnpping on both
= cnds of the boxs The operators on this machine drive one nail
E ?at eaoh end of the straps. : ,

fy;lTho boxes are then passed on to anothcr nsiling machine, whioh
: 'nnill tho atrnyping -ccurcly in plaoo.«

_ In some ntylu of boxol, such as high bottlo bomes, the ends are

 fastened together with corrugated fastaners to facilitate the

~ printing and the nailing operations whioch follow, The oorrugttod
 fasteners for this operation come in rolls and are antomstioally

‘"V”, fffcut off and drivcn by tho cg,rugat.a fantcnor dxivoro;

14




PRODUCTION CAPACITY

Baaod on large oxrders of various styles of boxes that would make
it possible to operatse all the machines simul taneously, thus
greatly reducing the number of machine setups, a produoction of
3,000 boxes per each 8 hour working day could be cttainod.

However, the orders may not be large, thus resulting in frequent  
machine setups, Moreover, it is not likely that the orders
will be 8o diversified as to permit the use of all the aquipment
simul taneously. ,

Therefore, in oxrder to provide for the crohabil1ty that the
orders will not be large and that all the equipment will not
be used to oapacity, all manufaoturing operations and cost
estimates herein are based on a production of 1,500 boxes per
day, of the following 3 box styles: :

BOX OR SHOOK STYLE /' AMOUNT PER DAY
4 1/2 | Shook | 500
4 1/2 Box 500
7 i Bottle Box : 500
TOTAL PRODUCTION PER DAY 1,500

Production could be inoreased by working more hours per shift,
or by working cxtra shifts per day, as shown below:

SHIFTS PER DAY HOURS PER SHIFT UNITS PER DAY
1l 8 ,500 :
1 10 1,875
2 8 : 3,000
2 10 o 3,750
3 8 44500

Some additional working capital would be required 1f produotion

is substantially increased, No additional equipment or inorease
in capital investment is required for a production of 4,500 per

~ day, if the plant is operated in accordance with the abovo hours

- per shift and shifts per daye o

15




 pany 52

‘VV A site ot 10701, von trn.inod lo.nd. of about 5 acres will be dnir;blo,
%o prov:l.d.o angple space for a lumber yu'd. The site should be as

f«;ndmtumsly loocated as pnctionblo with respect %o tra.nsper’utidh

o - facilities, power, water, fuel, sources of lu-’aor, labor a.nl. urkot-. i

'”gfgrb. ocst of the site is o.ti..toa .t sz,oeo.~

,’ on‘ m:.dinc 150 t..t b’ 80 f‘.t’ Or 12 000 lqnlrt f.Qt’ '111 pmﬂi‘

y ‘enough space for an office, storage, produotion, shipping, and some

. expansion, The build.ing uy ‘be constructed of any substantial
" materials, It should be a one story ‘lluilding well lighted, ‘heated

and ventilated., The estimated cost of thil building, inolud.ing ‘the

ltm boilor for huting 10 $5°s°°°-

Nm

. The connoctod loul of all notors uud will not uoood. 172 houcpcwor. o
~ Since all these motors will not be operated to full ocapacity at the
~ same time, the peak demand will probably be 140 hornpovor. 'rho TR
utinatod. annual oolt of oleotrioity is 81,400. EE S

Tho mto l.nd nvd.ust rosulting from the nunutucturing opontiona
 will provide all the fuel required to operate the boiler, which is
used only for huting the ’building. Thoroforo, no fu.ol vill ‘bc :] ,

‘ purohuod.

, TTh. only wa.tor roquirod will 'hc for tho 'boiler, unitary fsoilitiu, :

drinking purposes and riro protoction. ‘Eho utmtod snnud eost of
water is 8100. e , ‘ \

A one ton u‘b tnmk vith . ltqko ‘body for looa.). d.olivoriel and for
- pick-up purposes will be roquiro&. Long distance deliveries lhould
‘be udo by rl.:uroad. a.ml ‘ly utt‘nlilhd tmcking oonpu.niu. i

'}rho cost of the truck is included in the 1ist of machinery ands
' "Qquipnpx;t. ‘ The uintcm.noo and oponting oest is inoludod :I.n mppnu.a, L
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MACHINER: JD EQUIPMENT REQUIREMENTS

54~ineh Resaw (single band) | e b §fio33
Double Surface Planer | 13,650
Automatic Cutoff Saw 2,300
T2~inch Transfer Hopper Feed 2,400
12=~inch Gang Rip Saw, with ,Contei' roll a.-nd‘ 3 saw sleeves 5,850
Saw Outfeed and Sorting Table driven from Rip Saw 1,055
Notes Items Cy Dy E and F comprise one unit, ‘
2-Hc;d'corrugated Fasteher,DriVQr,;Fbot Gontrolled 2,500
Eand Hole Machine with Equa.lizer, Jump Dado and et
| Sa.nitary Atta.ohmants 94500
‘Groover with Fluting Atitachment 7,870
Hotoher | ’ 2’660, ‘
Matcher with Glue Spreader for Tongue and Groovo Join‘ts,
or other Finished Edges 49465
32=~inch by 48=inch Squeezer 4,280 |
2~Color Chain Feed Printer 8,560

10~Track Open Back Cleater with Clinoher, Foot Controlied 5,500

8~Track Closed Back Cloater with Glinoher, Foot Contmllod. 4,200
6eTrack Closed Back Nailer, Foot Controlled 3,800
8~Track Closed Back Failer, Foot Controlled 4,0'001
10~Track Closed Back Nailer, Foot Controlled 4,200

,  Bottle Box Strs’,pping Machine, Foot Controlled 3,000
10-Track Closed Back Intermittant Nailer 4’,560‘,,
50 Pastory Trucks , 2,000
10=Ten Foot Pomble Gravity Conveyors 770 "
:Fork Lift Pruck 6,900 o
boli.vory’ Truck = 1 tbn' | 2,400 |
Offico Furniture and Fixtures | s G ___hm ”

TOTAL nswmw COST OF ncmm AxD mm




12 PORTABLE GRE/TY CONVEYORS

ARE USED AS REQUIRED

, :
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FLOW SHEET

All lumber goes either to machine A, or machine Be

If a board does not have to be resawed, it goes
direotly tc¢ the planer., For example, the end pieces
of a bottle box finish 13/16 inches thick. On this
piece, one inch Jumber is used and no rcuving is
roquirod.. : . ‘ ‘

Resawing is done where the speoi:tiod. dimension of :
the finish piece will permit making 2 or more boa.rd.s
from one board, thus saving mterial. '

C, Dy E and F ars units that have 'boen gmuped into

an automatio outoff and rip unit., Every wooden pari
that goes into a box or shook, passes through this
unit after it leaves the Tesaw, the pla‘.ncr,f or both,

After the outoff and rip opsmtion, the piocoe may
$ake just one or several opersiions on the following
machiness G, Hy I, J, K and L, The number and kinds
of operations will depend upon the speocifications of
the box being machined, Regardless of the number and
kind of operationg, the machinery is located so thut
there wil]. not be any backtrackinge.

~ ¥ot all pieces of a box or shook are printed, The
pieces that are printud atop at machine ll for this
opora.‘l:ion.

¥cohines l’ to T, inclusive, are nailing mhinu.
Here sga.in, while the exact sequence of operations
will depend on the design snd -peoiﬁcttions of the
‘bex or shook, thm nll »e no backtracking.

Bundling of shookl 1111 bo done by nailing mhino
: opeutorl.

19
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‘ : CUT-OFF AND RIP UNIT
Overall view. of oomplete Unit consisting of an Automatic Gut-Off Saw,
Intermediate Chain Féed Transfer Hopper, Gang Rip Saw a.nd Outfeed Conveyor
with Sorting 'l‘able.
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DIRECT MATERIALS

The principal direct materials used in 'wbdon boxes and shooks are:

Lumber : Strapp'ing
Nails Printing ink
Glue Corrugated Fasteners

"l'ho lnm‘ber used in boxu described in this brochure is cotton-wood,
or yellow poplar, The o:timatod. oost of this lumber is 885 per
1,000 bol.rd feet, ;

The estimated cost of nails for tho 4 1/2 style. box is 4.7 centl per
‘boxo The estimated cost of nails for the 4 1/2 style shook is 2,7
oents per shook,

Where glue is used on dovetail boxes, the utiutod cost of glue for
the average sige box is 2 1/2 cents per box.

The estimated cost of ltrapping for bottlo boxu, ltylo Ty is 8 centl
per box,

- HOX AND SHOOK

The cost of lumber for the 4 1/2 stylo box u.nd. shook; is sho'n ‘below,

The sise of this box is 12 inohos by 14 :mohc- 'by 24 inoches, :umide
dimonlionu

e o ' ; ; Board roet,
Size in inches: ~ inoluding 2%
_Length Width Ihjckness  percent waste

4 end cleats 15 11/2 1/2 489
2 ends | 12 | 14 o 1f2 | 1.823
2 sides , 25 12 1/4 ~ 2,170
1 top 26 141/2  1/4 . 1.363
1 bottom 26 14 1/2 . L 14363
TOTAL BOARD FEET, INCLUDING 25 PERCENT WASTE 74208
Cost of lumber at 385 per 1,000 board feet - 8§ 613
ccut of nnila per box i __,gﬂ_

BOTAL COST OF DIRECT MATERIALS FOR BOX STYLE 4 1/2 8 .66

Cost of lumber for shook | ; e .613

, Colt of nails for shook LR 5 R 2027

 TOTAL COST OF DIKECT mmn.s FOR SHOOK Ll
- sTHLE41/2 - . _ | $ .64
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BOTTLE BOX

The cost of lumbsr for the bottle box, style 7
The size of this box is 16 7/8 inches by 11 1/

inches, inside dimensions,

2 onds

2 sides

3 bottom pieces

3 long partitions
5 chort partitions

Sisze in inches:

Length ~ __Width
11/8 3 1/8
| 18 1!2 3 3;4
18 1/2 31/2
17 3/8 2
11 5/8 33/8

~ TOTAL BOARD FEET, INCLUDING WASTE

Thickness

Total cost of lumber at $85 per 1,000 board feet

“Cost of atrapping
- Cost of nails

TOTAL COST OF DIRECT MATERIALS FOR BOTTLE BOX,

STILE 7

Saws,

Grind.ing wheels and files

Crease and oil

- Printing plates

Bel ting
Hand tools

SUPPLIES

knives and other outting tools

Repairs to building, mhinory and equipment

Office supplies

Gasy 0il and repairs for foﬂ; 1ift truck
and pick-wp truck

33

is shown below,
é inches by 3 7/8

Board feet,
inoluding 25

percent waste o :

+748
, 0‘50;2
" eT34
377
4678

34039

8 259

8 37




DIRECT LABOR

. Hourly Bitimated  Aotual
| BRate Annual 1 - Cost

1 Superintendent % & 8,000
Yard men 150 : 6,000
Fork 1ift truok oporstor s 150 - 3,000
‘Resaw operator s 2000 44000
W hﬂp.r ' c : 1050‘ o ; 3’000 :
‘Planer operator 2400 : 4,000
-Planer helper - 100 3,000
Cutoff and rip oporator ; 3 2,00 44000
Cutoff and rip helper 1.50 3,000
Machine setter and foruan 2650 L 5,000
Hand hole mechine feeder 1,50 34000
‘Hand hole machine off bearer 1.50 ‘ - 3,000
Notching machine feeder 1450 3,000
‘Notobing machine off ‘bearer 1.50 - 3,000
‘Grooving machine fceder S 1.56 .~ 3,000
1 Grooving machine off bearer 1.50 o .3,000
1 Matching feeder R 1,50 3,000

1 Matohing off bearer B 1450 - 3,000

1 Machine setter and toruna:n o 2,00 440600

1 Printing feeder = 1450 . 3,000
‘1 Printing off bearer : o 1e50 34000
f4hﬂﬁgu&howuﬁusmr' R e ‘

. nailing and,carrugnting maohine 1s50 . 12 OOO
.1 PFactory trucker 1.50 ,3,000'
_3 Utility men ~ “1.50 __M

20 TOTAL ESTIMATED ARNUAL ety
DIMPHROLL R $ 98,000

ﬂHHHPﬂﬁHPFP&wHM

e

 The su;nrintondcnt and the two ut-up men, vhc also aot as for-m, m
the key men in a box and lhook plant. : . - ~

It is u].aon that all mhinol in the plant are opore.ting at one tino.

 Por this reason, most of the machine cperators and holpu-n are treined :
in the operation ef more than one mhino. L , : i

 Notes VWhen shooks are ‘b.ing :.-u.n, tho nn.iling mhino opmterl
e d.o the biﬂlingo S o ‘




IHDIW LABOR

Estimated Actual
Anina] ety
Cost - : . Cost
1 ¥anager : $ 10,600 s
1 Bookkseper - - 5,000 e
1 Truck driver ‘ 3,000 o
1 Maintenance man | | 4,000 S
.~ _1 Night watchman SR .. 3,000 L e
6 TOTAL nsmummxm. nmnnc& o i
LABOR 8§ .29,000 &

'.l‘hore is always da.ngor of injuriu fron aying piocu of mod.,
- Zrom wood lplintors a.nd. tron the un and. mives of ma.chiau
~in opcration. , , :

 The. ma.gsr should. take -pooific a.ction through tho mporin-

-~ tendent and the machine setter to bring to the attmtion of u.eh
. smployee the impvrtanoe of safety precautions ‘and. intdligmt ﬁrl
- aide Pra.otically all of the machines have u.fot:r appliances and

the manager should see that these are in good working oond.ition i
~ and tha.t ‘the operatora are making full use of ‘thu. : -

In addition to constant ntohmlnoss to mko sure thn.t 0.11
fpra.ctictblo safety proca.uhona are ta.‘:on, first aid luppliu :
should be resdily available, One complete first aid kit lhonld
‘be maintained near the manager's office and the machine sottcr,
a8 vcll as the superiniendent, should have & kit tniltblcc
: ’!heu man lhould be fmilia.r 'ith first a.id urvioel.‘ T '

‘ "!.'hc use ot accidont poatcrl in thc ;plant havo provod te ’bo of L
~ value in reducing acocidents, It is recommended that such poltars .
- bo used and that some direct spooial acticn be taken by the
 manager ‘at least onos sach month to ‘bring %o the sttention ef
1.11 ycmnnol tho inportmoc ot uf.ty yromtionl. g

g It is r.commdod that tho cn;loyoos ’no -noouro.god to offer s
 suggestions or mononution- relative to pmontio” i
. socidents, rmovd of fire hazaxds and. ml.i.n ning general

e mterut :Ln dl u,foty futorl. : Lot




.  ANNUAL DIEECT CPERATING COST |
‘5‘?25,900 Style 4 1/2 Soxes at $ .66 = 882,500

125,000 Styls 4 1/2 shooks st $ 64 = | 80,000
125,000 Style 7 bottle boxes at § 37 = 46,250
- Corrugated fasteners : 1,500

 Bundling material L ' 2,500

' mz Ia‘bor s R , 0 ..98,000 0
oML mmm ANNUAL LIRECT ormma COST  $310,750

‘alpplxol ClTE e , B : 8 6,000

Indirest labor T 29,000
Fork-1iZt truck o.nd piok-up tmok uponu 1,000
 Power ‘ : ’ P 14400

Water : , e
~ tomu SSTIUATED ANNUAL I¥DIEECT OPERATING COST  § 315500

- It .’m ‘assumed that the lumber will ‘be procured locdly. The ‘
 glue, nsils, ,nota.l strapping and part cZ the supplies may bave
" to be imported, Allo 30 days for sales collections, it is
 estimated that sbout 2 1/2 months®. 'ozking oapital will be ‘
 suffioient, loznug otpital for 2 1/2 months will unount to

“69,0000
7 CAPITAL REQUIERMENTS
nmxssms e . 8161,900
b ‘Iomxc en:cm - . _695000
' -rmu. cm'm. azquxmms L . $236,900
' klltim&“k.d. o Life S ‘Amma.l’ :
‘ : o . —Cost _ Years _nnm
{1,rm1:ung- . $50,000 20 82,500
. Bquipment 106,000 15 7,067
 Pumiture and Fixtures 1,500 10 150
k‘;{!l‘mnk:, fork and delivery 8,400 | 4 25100
- Toma AMWUAL DEPRECIATICS $11,817



DESIGN OF BOX

The design of the box will depend upon tho cuatemm' specifi~
cations, whioh, in turn, will depend upon the use for which the
~ box is intonded, and whether it iz for one time or multiple use,

Such factors as the physisal chametoristics of the pmduct,

including its weight, sise and aha.po, will also effect the
design of the box.

Sinoe there are many kinds of oconsainers on tho market, the
sales methods should include frequent contsct with potential
box and shook oustomers. It will obviously be necessary to
convince each customer that wood boxes are the most advantage~
out containers in whick to paokagse his products, :

In many foreign oovntries the ultimate customer will profoz &
wooden box because of the many ways in which he can use it
Competative cost, appearance of packages, protective features,
the sdvantage of quiock delivery resuliing in reduced box
inventories and quick service in shanges of design as roquirod.,
are s fcw of the features that will influence sales,

Because of the necessity for this type of sales work with
potential customers, a full time salesman should be employed,
preferably on the basis of & guaranteed minimum salary and
sxpenses, with a specified commission on all sales over a
wrtain predetermined volume.

The salesman should devote the most of his time ‘o oalling on
regular and potential ocustomers and keeping himself and the :
manager of the ocmpany well advised on all factors that affeoct
sales. He should not be burdened with the routine office
details of sales, in order that he can devote 3he most of his
- %ime to work in tho field,

It is estimated that tho selling cost, inoluding ldu-y, ST
commission, travel expense, returns and allowances, bad debts,

telephone and other sales sxpense will anount to about 055,000. o

L




,AxnuersALss.

-125,000 S*rlc 4 1/2 box.;t 81.65 each = SRR 82065250,» ‘ '
- 125,000 Style T Lottle box at $1.02 each = 127,500
[125, ‘Style 4 1/2 shook at $1.57 each = - 1964250

| TOmAL nsmm'mn ANNUAL suns . $530,000

S ‘Annnal diroot opsrating coat o ;w , ~§31°575° ~; S
: Annnal 1ndiroot opora.ting oost S 27.500

mmm ANNUAL ormmnm cosT 348,250

‘qureoi&tion of oqulpment SRR t 11,817

~ Freight in and out ‘ 105000
Insurance ~ . 1,000
Legal and auditing e T | 44000

_Interest onloans - . 55000
Unforseen expense S U ‘

ESTIMATED ANNUAL BURDEN COST  $ 46,750
 sascosr . 55000
PROFIT BEFORE ™AX ‘
ESTIMATED TOTAL ANNUAL SALES  $530,000
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BUDGET CONT

A requisition form, page 40, is designed %o provide aoourate resords and
‘oontrol of costs, both direct and indirect, with the least amount of time
and effort. " : o T

 This form has an aocount number for each type of the various expenditures
_which the manager will review in detail, monthly or oftener, in order to

 ocontrol his expenses, Some items such as power, water, fuel, ‘are usually

" under ocontract and are easily checked by reference to monthly bills, - For

simplifioation, such items (marked with an asterisk on the attached list)

. are omitted from the purchase requisition, Variations in the labor coats
are easily reviewed by examination of the payroll. The simplified type of
‘oontrol thus provided makes certain that the manager can control expendi=-

‘ tur” prompﬂyo : . : . S . . s ‘

At the end of each month the manager will receive a statement of all i
expenditures broken down by budget acsounts, If the expenditures exceed
the budgeted monthly allowanoes of any of the accounts, the bookkesper will
furnish the manager with a breakdown of all expenditures relative %o the
 budgeted acoounts exceeded. All these supporting data can be secured by
 preforence to the purchase requisitions, This reference will ‘enable the
manager %o determine what caused the over—expenditure and take corrective
~actions B - i o : : ; A
~ If &% any time during each month it becomes apparent that expenditures
 will exceed any of the budget accounts, the bookkeeper will bring this %o
" +the attention of the manager for his information and action. ST

BUDGET OONTROL ACCOUNTS

~Account : Monthly Monthly =~ Annual
 Number | ~ Expenditures  Budget = Budget
10 Administrative R -~ $ 833 $10,000
20 - Sales | 4,583 55,000
30 Produotion Materials | 17,729 212,750
- 40  Supplies | e 583 1,000
. #50 Power and water ; 125 1,500
- 60 Unforseen expensé ‘ 19244 144933
*70 Direct labor - A , 8,166 98,000
#80  Indirect labur ~ S 2,416 29,000
90 Froeight in end out L 833 10,000
100  Special projects L E e

 Notes Nunborlo ,inclnduflogd, inmtqnoo', intoruyt:,a.ud.afd.o‘nrioiatio:‘;cj}j~ o

3

9




1( ) % ADMIFISTRATIVE ( ) 40 SUPPLIES
( ) 20 SALES ( ) 60 UNFORSEEN EXPENSE
( ) 30 PRODUCTION MATERIALS ( ) 90 FREIGET IN AND OUT
INDICATE BELOW THE USE OF MATERIALS | 100 ‘SPECIALlPWmTS’ |
( ) DIRECT MATBRIALS B
- | FUMBER:
( ) MAINTENANCE MATERIALS PITLEs
( ) MAINTENANCE SBRVICES
| () OPERATING SUPPLIES |
‘ ‘ ELIVBRY
PLEASE ORDER ThE POLLOWING MATERIALS OR SERVICES: :
: @u@mrj D) IGM UNIT | TOTAL
| Qores | RBQUISITION BYs |
| omomamo | om ¥, L




ENGINEERS

The services of professional engineers are desirable in
the design of a box and shook plant, even though the :
proposed plant is small. A correct design is one which
provides the greatest economy in the investment of funds
and establishes the basis of operation that will bs most
profitable in the beginning and will alsc be capable of
expansion without expensive alteraticn. .
The addresses of professional engineers who specialize '
in industrial design, some of whom may be willing to
undertake such work on low cost projects overseas, ocan
be secured by reference to the published cards in various
engineering magazines, They may also be reached through
their national organizations, one of which is the

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

Manufacturers of industrial equipment employ engineers
 familiar with the design and installation of their
specialized products, These manufacturers are usually
willing to give prospective custiomers the benefit of
‘technical advice by those engineers in determining the
suitability of their equipment in any proposed indusirial
project, ' : ‘ :

' The equipment manufacturers also know, and ocan recommend,
professional engineers in private practice, who are willing
and able to provide appropriate oconsulting services.
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k'7whan installed and operating, will serve as a ‘good nucleus for a
"   _onn be. madc by gradnal growth,.

SUMMARY

A smell box and shook plant built and operated to make wooden ;

boxes and shooks aggregating an annual sales volume of 3539’000,   _‘:,‘

according %o the assumptions made in +this broohuro, would be &
profitable undertaking.

There are some dotorminutions, ho'uvor, that should be mado
before & decision is reached to build and operate such a box sheey
and shook plant., Among the necessary determinations to be mads ol
are those with respect to the following itemss e

SALES

' Will the potential annual sales of the kinds of boxes and. shooks :
produoed by the plant amount to at least 8530,0007 : , ~

.MATERIALS
Is there a S§tisfaotory'looal‘sburoe‘ofrlnmber\at,reason&ble‘priodé?ff fﬂj
cosTS | o ‘
Aftor revising the estimatos of costs and earnings shown in ‘the

brochure so they conform to actual local costs, where it is pro—
posed to build the plant, 'ill a profitablo operation be indicatod?
COMPETITION e ' o ‘
Is there potential competitlon whioh will reduce the rcvcnues
‘below a profitable level, either by lowering the prioos, oz hy
‘roducing ‘the volumo of sales? : ,
ORGANIZATION

- Is thore reasonable assurance that e:perienoed men will bo avaxb-\f‘ “
sblc for managcmant, and for other key posts, to initiato oporations?

. W1l suitablc trainooa bo av&ilable for the pormsnont o‘ganisation?

 The men in the kcy posts should be trainod in advanoo of tha initial
~operations of ‘the plant. : e

A amall box and shook plant, suoh as duoribod in this ‘broohuro,

~ much largar industry ‘when & larger plant ia justifiod. The trtnsit






