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PREFACE

Thile inspecting the South West Box Couwpany at Sand Springs, Gklahoms,
during @ class field trip, the writer became interested in the manufacture
of corrugated boxes. A person readily recognizes the importance of This
industry when he realizes just how much merchandise is shipped in this Lype
of container. Realizing the importance of the comuodity, the writer embarked
upon the study of the corrugated box indusiry in Oklazhoma,

The purpose of this thesis is to give a geographic interpretation of
the corrugated box industry in Oklehoma with some references to regional and
national considerations. The South West Box Company at Sand Spriangs, Oklahoma,
recoived full treatment as it was used as & model corrugated box plant. The
asorner Corporation, which consists of several corrugated box plants in the

s

central part of the United States, includes the Sand Springs factory. Thias
corporation is discussed to show the reglonal geogrephic distribubion of the
box plants within this corporation. The study also necessitated ap introduction
into the hisbory and the early development of paperboard and the evolutlon
of the corrugated box. The menufacture of kraft paper, the major material
uged in the manufacture of corrugated boxes, is also discussed. The thres
remaining ecrrugabed box plants in Oklahoma are dsscribed.

Principal sources for ths material of this thesis were from field studies
by the writer. He made several trips {o the South West Box Company and at
least one trip to each of the other box companies in Oklahoma, observing the
manufacturing processes in operation and questioning plant employees. The
repressntatives of each of these plants were very cooperative in contributing
information for this study. Other source materlal includes paper trade journals,

special reporits, publications peritaining to specific box companies and corree
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spondence with all the corrugated box plants in the Hoerner Corporation.

The writer wishes to extend his gratitude for valuable information
concerning the menufacture of corrugated boxes especially to lMr. E. E. Boyd,
Time Study Engineer and Safety Director, and Mr. F. C. Baker, Office Manager
of the South West Box Company; to Mr., M, P. MacDougall, Vice President and
General Personnel Manager of the Hoerner Corporation and all other representa-
tives of the organigzation; to Mr., M, D. Wrenn, Office Manager, Muskogee branch
of the Container Corporation of America; to Mr. William J, Kiethley, Super-
visor of the Clh rksburg Paper Company; to Mr. Floyd L. Shields, Manager of
the Sooner Corrugated Bex Company; and to Mr., I. Y., East, Manager, Southern
Kraft Division, International Paper Company for information concerning the
manufacture of wood pulp and kraft paper. Mr. Alton P, Juhlin, Head Reference
Librarian at Oklahoma A, & M, College, helped in obtaining reference material,

The Irit;r is indebted to the Faculty of the Geography Depa rtment and
especially to Dr. David C. Winslow, Assistant Professor Geography, under
whose direction this study was made; and to Professor Robert C. Fite,

Assistant Professor of Geography, for valuable suggestions in the preparation
of this thesis.

w. A. F.
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CHAPTER I

THE PAPERBOARD CONTAINER INDUSTRY

Purpose of the Study

The purpose of this study is to give a geographic interpretation of the
corrugated box industry in Oklahoma with some references to the regicnal end
national picture, A typical plant, the South West Box Company at Sand Springs,
Oklahoma, and its typical plant group, the Hoerner Corporation, are treated.
Three other Oklahome plants, the Muskogee branch of the Container Corporation
of America, the Clarksburg Paper Company of Ada, and the Sooner Corrugated
Box Company of Oklahoma City are described. The trade territory of the
Oklahoma concerns and the Hoerner Corporation are explained. The history of
the corrugated box industry in the United States is given showing significant
trends. Throughout there is an analysis of the geographic and other conditions
leading to the establishment, manufacture, production and trade development
of this industry. The final or summary chapter considers the Oklahoma plants,
interpreting their relative importance in production, stage of development
and future expansion possibilities. Geographical factors concerning evolu=

tionary processes are stressed.

Definition of Paperboard
The corrugated box is seldom called by its proper name; but more often

the common name of "cardboard box" is used. This ordinary designation is
too broad in its meaning, for it includes all types of paperboard boxes

including the corrugated box. Hence "cardboard" is a general term used only



by the public, and not as a recognized term in the trade.l

"The term ‘'psperboard,” (also commonly called 'board' or 'fibreboard')
is used to embrace all grades of fibrous materials, made on a paperboard

machine, that are 12/1,000 of an inch or more in thicknesa">*3

Paper materials
less than 12/1,000 of an inch in thickness are technically described as
peper. The most common thicknesses of peperboard are 0,06, 0.08, 0.09, or

0.10 of an i.nnh."

Corrugated Board
Corrugated board is that material formed by gluing a corrugated sheet
to a flat piece of paper.
Corrugated board is chiefly formed into four different structural
types (See Figure 1).
1. Corrugated sheets: The chief constituent of corrugated board.

This sheet is made from straw and kraft® and must have a uniform
thickness of not less than .009 of an inch.® The corrugated sheets
should be either A-flute,’ having approximately thirty-two corru-
gations per foot; B-flute, having approximately fifty corrugations

per foot; or C-flute, having approximately forty-two corrugations

! fandbook~-Corrugated Fibreboard Boxes and Products, p. 7.

2A11 three of these terms will be used to lend variety and to acquaint
the reader with the use of such terminology.

S§orbert G. Rennicke, The Manufacture of Paperboard, p. 2.

"‘Blndboob-corrugstod Fibreboard Boxes and Products, p. 8.

SSulphate virgin pulp, paper, or paperboard.

Bg‘!_doral Standard Stock Catal Federal Specifications for Boxes;
Fiber, Corrugated (For Domestic mopmt), Part 5, Section IV, p. 2.

Tone indulation of the inner portion (corrugating material) of corrugated
fibreboard.



per foot .8

2. Corrugated Board, Single-faced: It consists of a corrugated element

glued to a flat liner, permitting free bending in one directiocn.

Principal uses are for wrapping and cushioning.

3. Corrugated Board, Double-faced: This board is formed of & corrugated
inner member glued between two flat facings or liners. Its use is
in making corrugated paperboard boxes and corrugated products.

4. Corrugated Board, Double-Wall: Double-wall board is composed of

three flat liners and two corrugated sheets combined in the following
order: a flat liner, a corrugated sheet, a (center) flat liner,
a corrugated sheet, and a flat liner. This board is used where

extreme strength is desired.

Paperboard Group of Industries
The paperboard group of industries, that are concerned mainly with the
box making industry, is composed of the following subdivisions:®

1. Paperboard mills: These mills manufacture many grades of paperboard
10

which are sold to converting plants.

Z2. Converting plants: Converting plants are composed of the following
special tyim plantss
&, Corrugated and solid fibre shipping container plants.
b. Folding box plants.

¢. Set-up box plants.

®Federal standard Stock Catalog, op. cit., p. 2.

9Rennicke, op. cit., p. 1.

10p1ants having corrugators are referred to as corrugating plants, and
plants having pasters are designated as solid fibre box plants.



d., Fibre cans, drums, tubes, and specialty plants.
The grades of paperboard manufactured may be classified in many different
ways, but the primary classification used in the paperboard mill industry is
in accordance with the industries for which the boards are produced. This
clagsification is as follows:

1. Container boards, meaning boards produced for the corrugated and

fibre container industries. Container board may be divided into
liner boards, 009 inch thick corrugating material snd chipboard,ll
2, Box boards, which are subdivided as follows:

a, Folding box boards. These grades are used for folding boxes,
of which familiar varieties arc the coreal and toothpaste boxes.

b. Set-up box boards. These grades are used for set-up or rigid
boxes. Generally they are made in two pieces, the cover and
the body., The shoe box is a good example of this type.

3. Other miscellaneous grades. Paperboard is also produced for the

following uses: cans and tubes, wall boards, building papers, ice

cream cans, egg case partitions, mounting boards, match and match

box covers, large fibre drums, binding boards, advertising, place

cards and show cards, tablet backs, gaskets, insulating boards and

many other uses.

All the above paperboard box industries have their place in the packaging

industry, but only the corrugated box industry will be treated in this study.
It is differentiated from the other paperboard container industries by the

increased production of this type of shipping container. The corrugated box

llhis is = paperboard generally made from wastepaper. It is used for

many purposes, including the filler of solid fibreboard used in manufacture
of solid fibreboard boxes.
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industry will often be compared to its closest competitor, the solid fibre

box industry.

Size and Scope of the Paperboard Container Industry

The paperboard box industry has experienced a considerable growth in
production between 1939 and 1949, hence it has now reached a record high
production, In 1940, the production of corrugated and solid fibre boxes was
3,114,000 tons, and by 1948 this production had increased to an estimated
4,900,000 tonl.lz During this ten year period the solid fibre case continued
to be produced at epproximately the 1940 rate of 365,000 tons, while the
production of corrugated cases increased some sixty-five percent. This
increase represents the real growth of the industry and also the definite
trend toward the more popular corrugated container.

However, during the recent war years from 1941 to 1945, the production
of the solid fibre industry increased some, but during 1946 to 1948 it de-
creased to about three billion square feet, (See Figure 3.) By comparison,
in 1948 the corrugated box production was s proximately fifty-eight billion
square feet.

Changes in our thinking during World War II, and modifications in trans-
portation, handling, and merchandising methods have produced trends toward
more efficient cases. Light weight construction and low cost of manufacture

are requirements which the corrugated container meets,

Increased Consumption

Increased population, enlarged consumption per capita, and new paperboard

125, H. Balkema, "An Analysis of Corrugated Shipping Cases From a Buyer's
Viewpoint,"™ Packaging Series No. 81, Cost Reduction in Materials Handling

and Shipping, p. 30.




developments are responsible for the continuous rise in paperboard production.
In 1941 the per capita consumption of paperboard containers was 118.4 pounds,
while it is expected to be 151.5 pounds per capita in 19850.1° Table I gives
the growing use in paperboard containers in four years between 1928 and 1968.“

Note that consumption has more than doubled.
TABLE I

Increase in Paperboard Containers Used

Year Number of Containers Used
(Billions)

1929 a & % = 8 & * 2 & = & & = =8 8 9 “. ‘

19 89 - . » . - - L L - - . L] - L - 59 - 9

19‘7 - - L - - . - - . & - - - L - - 96. 3

1948 - . L] L] - - - - - - - - - L - - gz L 5

The figure of 92.3 billion containers used was equivalent to about 352.8
million containers utilized per day, or over 1.7 containers supplied per day
for every man, woman, and child in the United States. The number of different
types of paperboard containers used per day in 1948 is shown in Table II,

It is difficult to realize that consumption of paperboard containers is
so large, but it is more easily understood when it is considered that practi-
cally every item that is ultimately consumed requires a box for handling. In
addition, there is the unseen consumption of boxes involved in merchandise
moving along industrial or commercial channels. For examples, part of the

13pibre Containers, Vol. XXXIV, No. 8, (August, 1949), p. 76.

MYrvid., p. 74,



TABLE II

zm g_t_‘ Containers Used

Type of Container Number Consumed Per Day in 1948
Foldins mon. & & & & & % & 9 & 5 B S " "W 88> 20?,200.0%
S.‘t-up T T A Sl S A 13,300.000
Corrugated and solid fibre boxes . . . « « ¢« &« &+ « & 16,900,000
Fibre cons and Bubl®s . « ¢ ¢« s ¢ o ¢ 5 0 0 06 5 0 o 10.100‘000
Fibre m. p&ill, T T N 49:000

TOIRL 2 4 2 s e e s e 252,8‘9.%0

sub-assemblies moving to radio, automobile and refrigerator manufactures
require boxes for shipment; many containers move food or other things to
hotels, restaurants, or other wholesale concerns with the containers unseen
by the public, are a necessary portion of the eventual consumption of the
involved merchandise.

Although the number of folding cartons required per day is much larger
in number than the corrugated and solid fibre boxes, it must be realized that
many of these folding containers are packed in one of the single corrugated

or solid fibre boxse for shipment, Even here, a larger container for handling

is necessary.

Importance During War
Paperboard and peaperboard containers were not recognized as an important
item by the Govermment and military organizations until World War II. In fact,
at the beginning of the war, representatives of the governmental agencies were
convinced that paperboard was & relatively non-essential item in modern war.

They quickly reversed their opinions when it was realized that paperboard for



packaging was so intricately a part of the whole mass-production system that
the system would fail without it., After the war ended, paperboard came %o

be regarded as one of the most vital elements in the economy. The National
Security Resources Board decided that in any future war, paperboard products

will be maintained at & maximum level of pm-ouﬂm:t;i.rm..lli

Uses in Industry

Prior to World War II, most products were shipped in packages weighing
around 100 pounds and were packed in corrugated and solid paperboard shipping
containers. Exceptions were some export shipments and certain products
such as fresh meats, fruits, and vegstables which were to be stored or shipped
in a moist condition. Recent improvements in strengthening, water proofing,
impregnating and applying layers of impervious substances have made it pos-
sible to use paper containers under heavier stress and greater moisture con-
ditions.

The paperboard shipping container, made of corrugated and solid fibre,
serves all American industry as shown in Table III. This is borne out by
the fact that, aside from food, few classes of products, by themselves,
utilize very large percentages of the total corrugated and solid fibre box
production, It can be truly said that corrugated or solid fibre box containers

are used to move most of the products that are produced by American i.ndul‘bry.ls

Why Use Paperboard Containers?

No single paperboard container is best suited for mesting all the require-

B1vid., p. 74.

16p1bert W. Luhrs, "Corrugated and Solid Fibre Containers,” Modern
Packaging Encyclopedia, p. 778.




ments demanded by the many types of producks shipped, while on the other

hand, i% is not practical to manufacture a different type of conbtalner for
each product being shipped. Standardization has resulted, but still 3,900
different kinds of boxes wera designed in a period of twe years by the South
Test Dox Company alone Lo meet customer demands. The nature of the paperboard
containe: 1s such that styles of containers and the type of printing can be
varied on short notice to meet the requirements of & particular product to

be packaged.

Paperboard conbainers have gone "hand in hand"™ with the mass-production
of goods, for which the United States is noted. It has even been necessary
to provide a container that can bs manufactured in mess.production having
considorable strenpgbh, light welght, and flexibility to use so that packaging
can be geared to high produetion oubput. By using theo paperboard carton,
merchandise flows frecly to market in containers which are sanibtary, highly
protected and readily transporbed, easily stored, gquickly inventoried, and
used,

The use of ecorrugated and seolid fibres shipping containers is due to meny
reasous; some of the most impoertant are: light welight, low cost, ease in
setbing up and sealing, small sbtorage space reguired, atbtractive priubing can
be put on the box, ecan bo handled autometically, adapbabls to interior packing,
cushioning properties, wide source of supply, and disposabla.l?

There are certain requirements which the individual container must meet
for satisfactory vse. The chisf ones vary with the commodity and the method

of shipment. However, thess reguirements may be swmarized as follows:18

Vvid,, p. 778.

3 N 2 e Y 5
B, w. Werner, The lanufacture of Fibre Shipping Containers, . 7.




1, High resistance to the failure at the “scored” edges that result

b 19

from the thrust of the box,

2. Resistance to crushing through compression loads and through other
objects striking or falling on the box.

3. Rosistance to mashing waen dropped on a eorner.

4, Resistance to puncturing by sharp objects.

5, Ability to abserb shock without damage to the box contents.

6. Resistance to diagonal distorbion and twisting.

Paperboard Containers for Air Transport

The Armed Forces!' specifications for shipping containers during World
War II, stated that lightness, strength, dimensior limits and weather resistance
must be given special consideration. When applied to air traansport, lightness
of the container was the most importaunt feature. Wext in iuwportance was
weather resistance because of the existing lack of adegquate air terminsal
facilities,?0 Usually paperboard shipping containers satisfactorily met the
rgcuirements of lightness, strength, dimension limite and weather resistance,

Distribution and Kinds gf_Fibre Box Plarnts
iﬁ,the United States

Figure Z shows that the distribubien of paperboard plants in the United
States are relatively concentrated in the large industrial areas whore bhe
demand for their products is greatest, while in less densely populated areas

there are few plants. Twe of the major reasons for this concenbration are the

19%g60red™ refers to an impression or & creass made in scorrugated or
golid fibrebeard to facilitate foldiag.

“OLubrs, op. cit., p. 750,
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freight rates on the boxes, and the desire to be near markets whors more
efficient service can be provided.

Thsre are two primary types of plants produecing corrugated paperboard
boxes: (1) converter plants and (2) sheet plants. Converber planits are
defined as thosc plants which have corrugastors when reference ls mads o
corrigated box plants.zl Thess plants manufacture the complebed box starting
with paper as the rew material, They meke their own corrugated sheets, aad
finish processing the completed box. The plants with corrugators, as they
are referred %o in this study, hseve complebs one-umit plants. Sheet plants

o
obtain the tritmed corrugated sheets from converter planbts and then finish
fabrication of the complete corrugated box. &2 Independent sheet plants
usually buy corrupgated sheets from any converter plant they desire, while
those thal are members of a large coneern usually get thelr corrugated sheets
from the nearest converter plant in their organizatiocn.

The total number of converter and sheet plants in the United States
increased from 102 in 1820 to 537 in 1948. 1In 1949 thers were 314 couverter
plants and 223 .hweet plants in the nation with an estimated walue of {247,280,000,

which was about seven times the investment in 1920,

Articles Shipped in Paperboard Containers

The kind of articles shippsd in corrugated paperboard boxes is varied
making the list of items large. The fellowing limited list is representative,

neverthsless, of articles shipped in corrugated boxes:23

21Fibre Container, op. cit., p. 139.
221p1d., p. 129,

25Handbook——corrugated Fibreboard Boxes and Produets, op. cit., p. ll.
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Books Glass and other fragile articles
Boots and shoes Hardware

Butter and margarine Liquor, beer, ale & other beverages
Canned goods in glass or tin Matches

Cereals Hedicines and druga

Cigarettes, cigars, and tobacco Paper and peper produchs
Clothing and dry goods Radios

Coffes and tea Refrigerators

Eggs (in shell) Soap

Electrical goods Toys

Dried and fresh fruits Fuarniture

However, it is realized that a aumber of these articles and many others
are shipped in solid psaperboard containers., Table III shows the relationship

botween corrugated and selid fibre boxes as they are used as shipping containerswéé

Importance of This Industry in the Hatlional Economy

The paperboard group of industries, includes both the paperboard mills
and converting plants, and smploy over 223,000 people with an snpual payroll
slightly over 631,000,000, The number employed in Oklshoma tobals 137.

In 1948, the paperboard mills used 6,175,313 tons of pulp, 5,897,100
tong of wagtepaper, 523,600 tons of raw straw and 28,000 tons of other fibrous
raw materials,

The paperboard container industry bouches upon the life of the average
person to such a large extent that approximately 1.2 to 1.3 percsant of the
national income is spent on paperboard containers.?® The average consumpiion
per caplta is 1.7 boxes per day,

The size of the paperboard group of industries makes it a maejor field in
the national economy. The impact of this field on the economy is much grester

then that of any other industrisl group of similar sizo because containers

*%Lubrs, op. cit., p. 778,

25pibre Container, op. ¢it., p. 76.
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TABLE III

Uses of Corrugated and Solid Fibre Boxes

Corrugated Solid Fibre
Description Percent Percent
of total ef total

Agricultural implements and tocls 0.5 —
Ammunition and component parts 5.0 1.3
Airplane parts and supplies 1.7 0.4
Automobiles, btrucks, parts, and supplies 3.4 0.7
Beverages (including boxes used for shipment of

inner containers later uscd for beverages} Gtk 4,0
Tobacco and tobacece products 0.9 0.4
Sales direct to any department or branch of the

U. S. Goverament do4d 8.8
Building materials, lumber, supplies and

furniture, hardweare 5.8 1.0
Clothing 2.8 .3
Boots and shoes 1.4 1.0
Drugs and pharmscouticals 2.2 Ol
Cosmeties 04 0.1
Electrical products (industrial) 3.3 0.7
Confectionary 1,5 0.8
Food and food products (including boxes used for

shipment of inner containers later used for food) 83,8 736
Household geods inecluding such items as furniture,

vacuun cleaners, refrigerators, snd the like) 6.8 0.2
Hachine tools, parts, and accessories 2.3 C.4
Paints and varnishes 0.8 0.2
Choemieals 1.2 0.9
Paper and paper products 8.0 2,1
Hateches 0.4 it
Petroleun products 1.0 -
Printing and publishing 1,7 0.1
Retail stores, jobbers and mail order establishments 2.0 0.2
Rubber producks l.4 0.8
Soap and cleanars 2.5 1.2
Textiles, yarns, blankets, sheets, ete. 2.1 0.k
Products not used as shipplng contalners such as

cabinets, advertising, novelties, ectc. 0.3 -
Toys, bicycles, and sporiing goods 0.6 0.2
All others 2.9 Qe

Totals in percent 100.0 100.0

Scuree: llodern rfackaging Lneyclopedla
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are necessary for the trausportetion and distribution of practically all

b

products.
TADLE IV
Value of Converted Paperboard Froducts
{In Thousands)

Pibre Box
Yoar Corrugated & Folding Set-Up Uther Converted Grand

Solid Fibre Box Box Board Products Total
1928 £159,9986 & 95,727 £ 85,382 & 59,000% & 380,104
1930 e —— - — ———
1931 105,622 73,345 60,5620 38,700 282,864
1932 - ———m - —— —
16338 - - - - -
1934 145,983 80,700% 61,700 54,000 342,383
1885 166,802 85, 347 62,566 53, 300% 302,808
1536 176,479 98,468% 77 ,000% 85,100+ 417,047
1937 216,768 118,063 T7,94b% 50, 400% 503,176
1938 168,431 107 ,930% 68, 300% 56, 300 400,961
1989 202,665 126,873 T3,541% 82, 800% 488,088
1940 231,083 135,750+ 76,850% 102, 100% 545,768
1541 389,982 187,749% 96,019% 133,400 806,150
1242 372,138 188,543+ 85,670% 158,700= 818, 442
1543 492,087 240,830% 104,700= 184, 600+ 1,032,21%
1944 637,099 256,100 105, 386« 235, 800% 1,134,884
1948 543,412 277,245« 113, 460% 214, 600% 1,148,717
1946 641, 544 345,173+ 130,276+ 189, 400> 1,316,383
1547 882,208 455,702+% 281,151% 253, 400% 1,812,462
1548 871,140 453,431% 209,231% 356, 000% 1,889,300

*Estimated

Hotes Corrugated and solid figures from the Fibre Box Assocciation except
1929 and 1931 which are from the ¥. 5. Bureeu of Census. Figures for other
products are from the Bureau of Census except thoss marked as ostimated.

It is for these remsons that government agencies, leading sbtabtistical

agencies, the Haticnal Assocliation of Purchasing Agenis, lesding neunspapers
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and journals are paying lncreasing attention to the trend in the puperboard
mill inudstries. They have proved to be such an lmportant commodity in
business that the indices of orders, activities and yroduction gquite accurately
forecast woll in advaance upward or dowaward trends to be expscted in general
business couditicna.

Table IV shows the valus of converted paperbeard containers and paper-

& In Table IV "Other

board products for selected years from 1929 to 1948.2
Converted Board Products™ include fibre cens, tubss and drums, wet food cone
tiners, liquid tight econtainers, plates and other board products; excluding
building board, building board stoek, wet machine board, egg ceses filler
board and certain other board products.

The 1948 production of corrugated and solid fibre boxes increased about
six hundred percent over the 1520 production., Similar increases are noted
in the increased production of folding boxes, sst-up boxes and other con-

verted products,

#81bid., p. 76.
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HISTORY OF THE PLPERBOARD AHND CORRUGATED COUTAINER INDUSTRY

The development of the corrugated shipping conbainer is & phase in the
history of the paper industry. The exact date whon the first paperboard
shipping box was manufeactured is unknown, but its origin is in the transition
period between paperboard and the development of the paperboard box. The
approximate time of this transiticn was at the end of the fiftsenth century.

It is difficult tc name any one person responsible for the invention
of the corrugated shipping container. As with most inventions, the credit
for this development must go to several men, each of whom contributed his
part to the improvements. Some of those who made significant contribubions

will be discussed later,

Barly History of Paper and Paperboard

Origin of the art of papermeking belongs to the Chinese. JAccording to
8 gonerally accepted tredition, the inventor of the papermaking process was
Tsai Loun (Ts' ail Lun) in the first century &, p.}

Tsai Loun lived in the district of Hung-~Tcheou, province of Hounen, north
of Canton, The oldest known documents writbten on paper are Buddhist texts
going back to the Sscond and Third centuries A. D. Hicroscopic analysis of
these papers showed that they are a mixture of hemp, bark and old rags.

The methods of making paper during the early period are naturally vague
after a lapse of two milleniums. There are no recerds Lo indiecate the manner

in which the Chinese first made psaper, but evidence shows that aebout 2,000

lindre Blum, On the Origin of Paper, p. 16.
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yeurs ago paper was made from disintepgrated fibre lald upon flat roulds.
Paper is sbtill formed in this fashion, the only difference beiang in the
treabment of the pulp.

After the art of papermaking was initially established in the Fast,
the technique wes brought westward, resching Samarkand about 7850 A. D.
In 793, papermeking mebthods had spread to Bagdad end Damascus. 8y 1100,
the knowledge had reached lorecce. Fifty years afterwards it extended inte
Burope, having authenticated menufacturing in Sativa, Spain. The art was
taken into France where the first papermsking was done at Herault in 1188,
Then the art spread to Germeny, being introduced sither at Cologne in 1320
or at Hurmberg by Ulman Stromer in 13%0. In 1494, paper wes fabricated in
England by the John Tate Mill, but the mode of menufacture was not introduced
into Holland on the continent until almost s hundred years later. The
technique of papermaking was brought to the New VWorld by William Rittenhouse,
two hundred years efter the first mill was established in Englandaz

The sarly history of paperboard preparation is not clear because of the
sonfusion of its processing with that of paper. This was guite natural be-
cause paperboard making grew out of the psper industry. The clevage between
paper and paperboard was gradual st first. It appoears that the first separa-
tion ccourred at the end of the fifteenth century when book~boards® first
appeared. This was after moveable type had been invented in 1440.% Booke
- boards were first made from wood and later were formed by pasting together

pages of old books or scraps of psper from the printing plant. In 1680,

Zpard Hunter, Papermaking Through Eighteen Centuries, p. 109,

“Book~boards wers early book covers, usually made of wood.

4ﬁarry J. Bettendorf, Paperboard and raperboard Containers, A distory, p. 17,
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sctual commercial productisa of paperboard {leminated pesper) may be said to
have started in Burcope. Paperboard carbons as we know them were made in
France prior to 1751,9

These early paperboards show the primary differsnce which distiamguishes
paperboard from paper--structure. It ls imporbant te¢ note that structure is
the dominating characteristic separating paperboard from papsr, for without
supporting structural meberial to give it shape and form, a paperboard box
would not be & box, it would be a bhag.

During 1728, in llassachusetts, the first hand-made paperboard (either
pasted or mouldsd) was made iu the Unlted States. A& wvariety of hand-mads
paperboard boxes were nmanufactured in Boston and in Philadelphia in 1835.

In 1831 the first paperboard mill equippeﬁ with machinery was established
near Chambersburg, Pennsylvanie.

It is interesting to note at this point that wost of the paper develop-
ments occurred firgt in Chine and later in Furops, while almost a2ll of the
significant paperboard developments happened in the United States. The
ninoteeath century changes contributed most of the elements for the expansion
of the paperboard industries, but the firm establishment of paperboard as
the world’s mass-productlon packeging meteriel mas not resched until the
start of the twentieth century.s The history of the evolution of paper
centered cutside the United States>until recent times, but paperboard develop-

ment has been prineipally in the United States.

SIbid., p. 24

cum————

S1bid., p. 17.
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Paperboard Development in the United States

Williem Rittenhouse had esgtablished the first hand-made paperbesrd mill
in the Hew World in 1690 on Wissahicken Creek, Gsrmantown, Penmsylvanis.
Froa Pennsylvanla, the hand-made vaperbosrd industry spread to Hew Jersey,
Hassachusetts, Maine, Virgina; Phode Islaud, Conunectleut, Hew York, ete. I%
appears that the early boards were formed by pouring a layer of pulp mixture,
or "furnish," into a mould, in the sawme mauner as practiced in France in the
early eighteenth century in meking pulpwood cartons.

The oldest paperboard menufactured in the United States which is still
in existonce appears to have been made in 1728, The Dard Hunter Paper [Huseum
at the Messsachusetts Institute of Techmology has a samole of such paperboard
made by hand in that year st Milton, Massachusebts.'

In 1800, Fuller's board, cardboard, bonuet board, and pasteboard were
products of the Hmssachusetts mills. All of these boards were hand-made.
Boards ab this time appear to have been formed of & "furnish" consisting
of wastepaper or rag content. In appearance, they resemble chipboard or
binder's board of today, except that the rag content mads the board much
stiffer, stronger, and more pernsunent.

Goorge A, Sh;yock founded the first mechins~equipped paperboard mill in
1831 near Chambersburg, Pennsylvania. Thes mill produced binder's board snd
box beard. The growing demand for book-boards and the ready acceptance of the
hand-nmade box influenced establishment of the Shryock mill. Its capacity was
100 pounds per hour, or to use board menufacture terminology, ons-Lifth ton

por twenty-four hour day.e

TIbid., p. 25.

8Ibid., p. 25,



TABLE V

Board and Papor Tonnage Showing Relationship

Year Paperboard  Percent Papey Porceont Total Percent
1869 8,180 6.4 113,739 §3.8 126,889 100.0
1879 20,014 4.4 432,093 856.6 482,107 100.0
1389 149,901 16.0 784,710 84.0 834,611 100,0
1899 384,111 18.2 1,773,482 31.8 2,167,593 100.0
1904 559,700 18.0 2,846,500 82.0 3,106,600 100.0
1909 883,100 21l.4 3,288,800 78.6 4,121,500 1000
1914 1,291,800 25.1 3,860,900 T4.9 5,152,700 100.0
151¢ 1,867,100 1.3 4,099,000 8.7 5,566,100 160,06
1925 3,285,580 35.8 0,895,624 64.2 9,182,204 100.0
1s2¢ 4,461,187 38.9 6,68@ 048 60.1 11,140,285 100.0
1930 4,080,700 40,0 6,108,400 60.0 10,169,100 100.0
1832 5,308,371 41.3 4,u94,501 58.7 7,997,872 100,0
1633 4,076,290 44,3 65,113,727 55.7 9,180,017 100.0
1984 4,073,261 44.5 5,113,387 55,7 9,166,898 100.0
1935 4,695,890 44.8 5,783,206 55.2 10,479,890 100,90
12386 5,454,637 45,6 5,620,918 54.4 11,9875,56b62 106.0
19387 5,802,000 4642 74035,000 54.8 12,837,000 100.0
1538 5,103,800 44,8 6,277,000 55.2 11,580,800 120.0
1239 6,106,000 45,2 7,404,600 54.8 13,508,600 100.0
1540 6,449,500 44,5 8,034, 200 56.5 14,483,700 100.G
1541 8,400,000 47.3 9,362,400 52.7 17,762,400 100.0
1942 7¢969,200 46.6 89,114,700 B5%.4 17,083,900 100.0
1943 §,520,400 50.6 8,415,300 49 .4 17,085,700 100.0
1544 8,962,600 bZ.1 8,220,200 4749 17,182,800 100,0
1945 8,913,700 51l.3 8,457,200 48.7 17,370,800 100.0
1846 9,504,200 49.3 9,773,400 650.7 19,277,600 100.0
1947 10,449,000 48,3 10,662,900 80.7 21,101,800 100.0
1548 10,883,900 49.2 11,194,900 80.8 22,048,800 106.0

R

3. buresu of Census



Tablo ¥V shows the relative growth of paperboard and paper tonnage for
selected years from 1859 to 1848, also glving the percenbsage relsblonship of
paperboard and papor tonnage to the total tonnage for each year.g Between
1859 and 1948, both paperboard and peaper production combtinued to increase.
Ia 1858, paperboard production was only 6.4 percent as large as p&PEr [Ioe
duetion, but by 1548 paperbeard production only lacked 1.6 percent of being
ag much as paper. In 1945, 1944, snd 1245, paperboard production by weight

oxcesded paper production,

History of the Corrugasted Box Industry in the United States

Fluted collars on the costumes of the courtiers, who lived some centuries
ago, represent the first recognized appearance of a corrugated form which had
some relationship o the present corrugated box of today. The first fluted
material, whiech was closely related to the present fluted membsr of corrugated
board, is believed %o have appeared in England on July 7, 1856, when a patent
was granted to Bdward Charles [ioley and Edward Ellis Allen.l© This pstent
covered the fluting of paper or other waterials to be used as & lining or
cushion for the sweat band of hats.gﬁlt i1s thought that corrugating was first
accomplished by wetting the matorial and then pressing it bebween a pair of

heated corrugabors or embossed rollers.

Growth of the Industry in America
Corrugated meterials had been used in the pest, but the first time such
material wes used for the protection of merchandise was described as these

two quotations show:

YFibre Containers, op. cit., p. 100,

10,

Bettendors, op. cit., p. 61,

gy
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The first real pabent for corrugated materials that is directly
traceable te the present corrupgubed box wesz patent number 122,083
granted on December 19, 1871, to an Amerieazn Albert L. Jones, for
an "Improvement in Paper for Packing.’11

Be it known that I, Albort L. Jones of Hew York ity ... have inw
vented a new and Improved Corrugated Packing-paper of which the
following is a specification. The subject of this invention is %o
provide mesns for gsecurely paciking vials end botiles with a singls
thickness of the packing meterial betweon tihe surface of the article
packed; and it cousists in paper, cardboeard, or obher suitable ma-
terial, which is corrupgated, crimped, or bossed, 80 s Lo presont

an elastic surface ... The corrugated material being wresped a-
round the plass vial, preseats an elastic sorface, which is a pre~
tection to the wvial, and mors effective to prevent breaking then
mony thicknesses of the same nuterisl would be if in a smooth

state, like ordinary packing-paper. Instead of wrapping the

vials or bottles with the corrugsted maberial, the latter may be
made into packing boxes, so that the vial or bottle may be sure
rounded by the same elastic surface, I do not confine myself to
vials aud bottles in the use of this packing, ss it may be used to
advantage for various purpeses; neither do I confine umyself bo any
particular materisl or substanee, as there are many substances be-
side paper or paperboard which can be corrugated feor this purpose R 4

The chief intersest in the Jones patent from the box-makerls standnoint
is the bagic primeciple of corrugating paper for a ocushion.

Certain other patents which are historically important in the devselope
ment of theo serrugated box industry are those issusd %o Olivor Long, particue-
larly United States Patont Number 154,438 for "Packing for Bottles, Jars,
ete." Also on Hay 5, 1874, & patent, number 180,588, was issued to Oliver
Long for a cork liner or wastepaper packing for bottles., It was Longts

e

interest in lined cork or wasbepeper pads vhich led to his interest in cor-

rugated linings.ls

lybid., p. 62,

12%i1bur F. Howell, & History of the Corrugated Shipping Container
Industry in the U. S., p. l2.

133ettendort, op. cit., p. 62.

Amc——
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Corrugated materials were not considered sericusly as having practical
possibilities as shipping containers until about fifteen years latser; never-
theless, the Long pebent in 1874, for lining wesbtepsoer, cork, and corrugated
material, laid the basis for the corrugated box industry that was to follew.

Corrupating in obther forms such 25 pleabting, erimping, and flubting had
been dons for ceanturies on maberisl other than paper., Even the "Jones Patent®
was not limited to flube corrugaticas bub coversd corrugebing, erimping and
bossing. All the prineciples of corrugation as applied to paper, are contained
in the gauffer iron, which was used To crimp or flute materials, and probably
dakes back to the fashionsble ruffs of Queen TLlizabethts time. It is une
certain whethoer the ides of corrugating psper ceme from this source or whether
it was an independent snd later invention, B

Gn lmy 11, 1873, Jones made certain improvements in his original patent
in the form of a crude unlined corrugated box with folding ends, sud during
this seme yeér Henry I, Hotris acquired Jones' patent aad started making cor-
rugeting meterials for packing glass bottles. In the meankime, the record of
ancther pioneer in the corrugated board field, Robert H. Thompson, appeared.
It is not entirely clear, but sppears %o be that Thompson may also have been
making corrugated sheets about this same time. ﬂbre corbain is the fact that

T

Thompson was interested in and was festuring a cork-lined paper for packing

. . 5

beger bottles, glass and other artlcles.l
About this time another pionser, Robert Gair, entered the paperboard

container field. It appears thet Gair obtained interest ir the Long patent,

and by 1878, he had been producing corrugated material foi come time.

14Howell, op. cit., p. 11,

15Betﬁendcrf, 6p. €it., D, G2



After Gelr entersd the industry, Thompson and Norris found themselves
in competition with each otheri Horric producing a corrugated packing and
Thompson a lined granulated cork packing. In 1875, Thompson and Horris de-

"Thompson and Norris" for

cided to pool their forces as the partnsrship of
the Gavelopment of both materials,

In 1878, Gair became engaged in legal difficuléiss with Thompson and
Norris. They charged Gair with infringement of their patent rights. The
lagal battle lasted feor aboubt ten years and was sebtled on July 13, 1888,
on & compromise basic, Galr recognized the walidity of Thompson and Horris
patents, and he, in faturn was allowed to manufacture corrugated material on
a royalty basis., Thompsen, Norris and Cailr exercised a virtual monopoly

throughout the life of the patents which lasted approximately to 1887,

The First Corrugator

The methods of melking corrugations wers guarded by patents and secrecy,
and only recently has it become clear just how the original corrugated materi-
als were produced. I"lubted rolls were in operation in laundries in Hew York
City during the 1870%'s and 1880's and it is quite possible that Mir. Horris
copied the idea from them. “The labe Wm. G. Chapin, Secrebary of Thompson
and Norris for many years, sald that the first corrugated (board) was pro-
duced by idr. Horris with a simple pair of meshed metal rolls, driven by a

hand crank."l6

The early corrugated material was made in sheets and not in
rolls., The sheet mas first dipped in water and then was passed through heated
rolls. Gas jebts were first used in the rolls for heating, but dus to fire

and explosions, steam heated rolls were inkroduced in 1880,

1bi4., p. 64.



Such corrugeted sheets were used for packing gless vials, botbles, ete.,
but they had one essential drawback and thet was that thoe corrugated sheet
would lose its cushioning quality through stretching (See Figure 1). To
prevent this undesirable shretching, another sheet wus glued to the corrugated
sheet to form the single-faced corrugated sheet. Later, another sheect of
flat paper was glued to the single-face sheet, resulbting in a rigid hoard,

more commonly called a double~faced bozrd.

Inception of the First Dand-llade PBoxes in the United States

Hany efforts have been made to determine the early history of bommsking
in the United States, However,; few records have been preserved. Very few
of the early boxes, unfortunately, are available. Under such limitations,
little of anything has been written on the subject.17

Ihe first boxes made in the United States were hand-made and were used
to store hats: hence the first boxes were called hat boxes.

The Atwater Kent Museum, a museum of Fhiladelphia lore maintained by the
eity of Philadelphia, contains some of the earliest hend-madse boxes. The
oldest box in the museum is a cap box belonging bto the famous Fhiladelphia
Quaker minister, Rebeccs Jones. It is said that the box was made especially
for her to use on & trip to Eagland in 1785, The construction of this box
shows that 1% must have besn moulded, possibly as if a number of sheets of
paper had been pasted together and while wet had been pressed by the uss of
soms form of mould to shepe the boﬁtom wnd cover. The paper from which the
box was constructed was material derived from re-pulping used rag papers. The

box is extremely strong and even appears as if it had been impregnated with

171bid., p. 33.



some stiffening sahstamcé, possibly animel glue. It is understood that this
box was not & true paperboard box in & modern sense, but it is one of the
earliest known hand-made paper boxes.,

Uther kindz of hat boxes appeared between 1800 and 1830, each of which
had the following general chara %ﬁristics:la (1} The boxes wers all built
of & form of heand-made chipboard (made of waste rag content papers), sither
by pasting sheets of paper together or by pouring pulp on 2 hond-mould
{2) The boxes show every evidense cf having been hand-made, the pileces
being peinstakingly and individually cut and fitted together (3) They were
doubtlessly covered by hand with wall paper. As & rule this wallpaper cone
tained some type of a design (4) The joints, in all cases, wers sown together
with thread.

Ir. Harry J. Bettondorf, who wrote Paperboard and Paperboard Containers,

A History, stated that he had examined some of the early effects of George
Washington and other leading historiecal figures. He found no paparboard
bhoxes among these many relics, sxcept references to band boxzes, svidently
made of leather or wood. The indication is guite clear that there were few,
if any, peperhoard boxes as we know them today, mads in the United States

bafore 1790,19

Early Box ilanufactures

Business dirsctories of Philadelphia list six box manufactures as being
a business belore 1800, In 1785 the earliest listing of such & manufacturs,

is that of Frederick Hewman.<0

181pid., p. 35.

19

Bettendorf, op. cit., p. 38.

“Ofiowall, op. cite, 0o 40s
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It is generslly believed that the initiasl commercial development of
set=up boxes (boxes made by forming paperboard aand wood pulp) sbarted
in the Unitsed statsz in 18339 when Asron L, Deanison, made cuch boxss in
hig Joweler's shop at Boston, Mossachusetis. Up until this bime, all
Jewelry boxes used by DBosbon Jowelers were imporbed from Germany. Dennison
docided that the loeal jewelers would prefer to buy domestic boxes of better
cuglity and also to gekb gquicker delivery, Therefore, he started the manue-
facture of sot-up jewelér's boxes, cuﬁting them out by hand, using =
knife fwsquare, and shaping and coverieg bucm over wood forms. This
D.unison tox is thoupght to have started the actual commercisl produew

‘fiow of paperboard boxes in the Unibed States.

Pregent aud Fubture Significence

To realize how complete the trensition from the wooden te corrue
gated box has been, 2ll = person has to do is ask a grocer or eauy other
rogtailer for @« wocden boxs Tedsy it would be difficult for one of then
to comply, hocuuse most of the stock is recelved in corrugated shipping
coutainers. Woodsn boxes are also becouing wmore expensive for shipping
most merchaadlse, eoxcopt wasre cheaper woods and new relunforcement
methods are used.

Corrugated and solid fibre shipping condainers came inbte being about
the sano time, but the corrugated conbainer has won much widsr popularity.
in 1916 almost 37 percent of the shipping camses ware of the solid fibre
type, In 1837, the solid fibre fomage was only aboul seven percent of
the eorrugated tonnage, so the trend has been strongly in favor of the

21

corrugataed container as illustraied by Figure 3. However, small

2Y s s s
Hllﬁldn, Pu 48



gartons, such as those uged for paper ocups, frozen food, ice crsam snd
bubtter, way be aboubt es valusble azs corrugabed boxes. Weverbthsless, ihe
production in square feet is much lurger for corrugated boxes than it
iz for so0lid fibre boxes, and the recont production statistics faver
the corrugated boxas.

Iaring World War I, & shortage of lumber for boxes gave the
corrugabed ceatalner ladustry considerable stimulus snd since then
the indastry has grown rapidly.

Faperboard sccounted for 45 percent of the total paper produce
tion or 6,100,000 tons by 1939. The tdal production in the Tnited

States in 1269 was estimated at 13,441,500 tons. Thisg included nows

print; bookpaper, wrapping paper, wribing paper, paperboard, bLissue,

4 fow;

building paper and wany niscellaneous uses of paper. The largest
percentage of the paperbourd was employed in the manufacture of ship-

>

ping coatainers. 4Yhe corrugated shipping contsiner indﬁstry used
2,575,645 tons or 42 perecent, while the solid fibre conbainer in-
Gugtry used 376,804 bouns, or six perceant, o coambined total of 48 percent
of all the paperboard produced.

Table VI on page 32 will give an indication as to the gize of the

papsrboard industry in 1E37.22

=1

“Phennicke; op. cibe, pe 2,
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TABLE VI

Size of the Paperboard Iadustry in 1937

Humber of paperboard mills companies in the United States « o ¢ o & o« & 138
Wunber of paperboard plants in the United States <« v ¢ « ¢ o ¢« o« o o 224
flumber of paperboard machines in the Unibted States ¢ . & « ¢ ¢ ¢ ¢ « & 372

Paperboard manufactured in to0n8 ¢ « o ¢ v « ¢« ¢+ 4 6 ¢ ¢ o v o o2 e 50 800
Sale Value of paporbo8Pd o+ o o o v 5 & 5 o o o s = 2 « o o o & 5234,000,000

fumber of persons employed . ‘ + o » 31,000
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New opportunities for the use of paperboard shipping containers have
been developed sinecs 1937, The food industry has exmmnded its ubilization
of paperboard boxes and is perhaps one of the largest potential users of
paperboard shipping containers. Paperboard containers have not been satise
factorily used as yet in the shipment of lettucs, citrus fruiks, tomatoes,
pears, etec., but research onginesrs are working on this problem, and it is
only a matter of time until many of these products will be transported regu=
larly in paporboard containers,

The United States ships about 802,000 freight cars of fresh fruits and
vegetables annually. Bach freight car reguires from 200 to 600 shipping
conbainers, so that this constitubes an important consumption of paperboard
shipping containers. Export shipment is another large outlet for paperboard

containers. Due to research developments, more and more merchandiss is being



€7
)

sent abroad in paperboard shipping containers.z3

Large markets have recently been developed for corrugatsd materials,
other thun shipping contalners. They are used in counter display, in iasula-
tion, in interior decoration and in many kinds of Applicatioﬁs.

Although it is impossible te predict the fubure development of the
industry, for a comparatively long period at least the stability of the shipping
container industry seems assured by the ample supply of aveilable and inexe

pensive raw materials.24

With a constanily expanding market for the finished
product and an adeguate supply of raw materials available at & reasonable cosk,

the outlook for the paperboard iudustry is opbtomistic.

zsﬂowell, op. cit., p. 48.

241hid,, p. 49,
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The procoss of manufacturing wood pulp is an old art. Unly recently
nave seientific methods enabled the papsr iludustry Lo producepapers uad
paperbosrds on the present scale. Therefore, the manufacture of paperboard
containers on & huge commercial seale, as we kuow 1t today, is a recent do-
velopment.

The raw material for the manufacture of woeod pulp, kraft paper and
paperboard, the same as the raw material for any other manufectured product,
poss baek to the natural rescurces cf the earth., Thus, itviS'worth while to

gonsider tiwese basic sources of the raw naterial,

telative Importance =f the Porest Resources

Wood pulp is the basie raw maberial for paper, end this ingredient is
naturally s product of the forest. The increasing demands for paper and
paner products are creating @ greater need for pulpwood, and this need for
pulpwood in burn is rolated buck to its originel source, the foresk.

The avsrage astural growth of our forests for pulpwoosd is exceedingly
slow, perauyus cue-elghth Lo one-fourth cord per acre per year in the Northwesh
to about one-nalf cord per scre in the South waere growth is more rapid, bhut
tils is not sn sverags figure.l

There are 460 million acres of commsarceial forest lands in the United

L]
i

4

States and of this amount 74 percent or 340 million acres are privately owned,

16, Brown Felson, “"Contributions of the Forest to the Pulp and Peper
Industry,” Paper Industry, (Descomber, 1946}, v. 1343.




and the remaining 120 million acres wre in public cwnership.2

There are saveral obhisr forest arsas from which the United States can
draw additional pulpwood suppliss. Alaske's grest Tongass Naticnal Forest,
which has an sstimated annual pulp potentilal of 800,000 tous, offers & pos-
sible source. However, the cost of getting rulpwood from this source would
be high. Labrador's spruce forests are too remote for exploitation at this
time., Western Canade, near Prince Rupert, is one of lhe largesit pulp pro-
ducers in Canada. There is one enormous source of pulpwood that has scarcely
been tapped, that of the hardwoods of the tropics, which includes approximately
twc-thirds of the treos of the world. In 1946, hardwoods accounted for 13
percent of the United States pulp production. If chemists can chespen the
hardwood pulping process and strengthen the papers madoe from these short
fibered pulps, the Unlted States could draw on the great hardwood forests
of South América, Africa, and South Asia.5

The Scuthern United States has grown vory rapidly in pulp rroduektion and
now constitutes cne of the major sources of pulpwood in the gountry. This
new pulp making cepacity in the South has been used for the production of
kraft paperboard consumed in the manufacture of shipping containers.

There are two chisf ways the United States can increase its domestic
supply of pulpwood. The first is by growing more timber. 7The second is by
ubilizing more completely and more effectively the pulpwood thet is now

produced in the United States.

2Ibid., p. 1344.

Sﬁarry 4. Bettendorf, Paperboard and Paperboard Containers, 4 History,
pe 129,
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Comparigson of Softwood and Hardwood for Pulp Production

Pulp can bs madse from anything containing eelluleose. In the lust
eighty years of pulp making nobhing hes proved better, and until recently
cheaper, than pulp made from softwood trees. With an increase in pulp pro-
duection, and consoguently a decrease in the softwood forests, pulp companies
have begun exporimenting with hardwsods as a source of pulpwood. These exe
periments have proven to be sucecessful, although there are certain difficultiaes
to be overcoms, In 1846, hardwoods accounted for thirtesa percent of the
United Stabes pulp production.

A limited amount of hardwoods was used as a raw materiel for pulp menu-
facture as early as 1900. Pulp manufacture from hardwoods was restricted ab
first %o the softer hardwoods sueh as aspen, basswood, and cobtonwood. The
uge of hardwoods as pulp material hac grown until now it includes most of
the hardwood species.

Softwoods still are the most important source of pulpwood, and consbtitute
a major source of all pulpwood. Softwood has a number of advantages over
hardwood as & source of raw material for the pulp industry. The advanteges
will be brought out in the following disecussion of the two types of wood used
in the wood pulp industry.

Hardwood, although it has several digadvantasges, has some advantages

that are important in causing it to become a source of pulpwood, They are

as follows:4

1. Heny hardwoods give & high pulp yield due to their specific gravity.

2. Heny hardwoods sre favorably located with respect Lo transportation

4, Collet, "Utilization of Hardwoods in the Pulp and Paper Industry,”
Journal of Forestry, Vol. 45, {(June, 1947), p. 445.
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$o the mill in pulpwood production areas.

3, BSmall-sized and low-groade hardwoods are iguored by most of the com-
potitive forest-products iundusirios. Thorefore, there is less
competition from obher luuber industries for such hardwoods than for
conifors.

4, A sizeable market for hardwoods would enable the small and largse
land owners to dispose of excess trees, thereby affording opportunity
to ilmprove residusl stand conditions.

The wtilizaticn of hardwoods involves = number of problems, some of

wihich tend to off-set any asdvantages, as follows:?

1. Hardwoods produce short-fibre wood pulp, (1.0 mm. to 1.85 mm. in
length) in contrast be long-fibre pulps, (2.8 mm. to 3.7 ma. in
length} produced by conifers. On the current market, paper products
must contain a fairly high percentage of long fibres to glve
necessary strength to the paper products.

4. Generally, it is more difficult and costly to log hardwoods than
coniferous pulpwood.

€. Herdwoods are asually poorer in quality then conifers, and
therefore furmish a lower solid cubic volume of wood per cord,

4. fHardwoods often have 8 greater bark volume then conifers, and the
bark of hardwoods is more difficult to remove.

. There are a grester number of hardwood gpacies tnan conifers, end
in many pulping processes hardwoods must be separated and grouped
by species before cooking,

6. Iarvesting, hendling and transportation will be more difficult to
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mecnanize in the cass of hardwoods than with conifers.
in increased use of hardwoods by the pulp iandustry invelves certain disadvaniazes,
but guentity and variety of hardwosds ubilized by the Lndustry ef the present
time nave reached sipgnificant proportions. I% is believed by most authorities
that the quantity will increase in the fulurs.
The nins species of hardwoods that show the greatest promise for use as

pulpwood ars as follows: D

Scientific Hane Common Name
1. GQuercus shumardil Swamp red oak
2. Luercus pagoda Swamp Spanish ocak
%. Halesis carolina Wild olivs tres
4, Yusercus coccinea Searlet oak
5. llex vomitoria Yaupon
6., Quercus nigra Pin oak
7. GQuercus rubra Southern red oalk
8. Gordonia lasinuthua Loblolly bay
9. Quercus laurifolia Laurel oak

Pulpwood consumption in ths United States is about 18,400,000 cords

azmually;7

a cord is the unit of measurement for pulpwood and contains 160
cublic feet of wood. However, the 1550 consumption is expscted to he betwsen
eighteen and twenty million cords. I this incresss continues, the industry
must take steps to insure the future supply.

For meny years, the United States has imported about cne-third of ifs
pulp from Burope and CGanada. Sweden and Finland are the most important
Buropsan sources. The other twoethirds is domesbic pulp which is consumed

for the most part by mills operating in conjunction with pulp plants.8

6. 7. Forman, D. D. Hiemeyer, "Pulpwood Stands Procurement and Utiliza-

tion," Technical Association of the Fulp and Paper Industry {1947), v. 167,

7Helsan, op. cit., p. 13435,

8rennicke, op. cit., p. 13.
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Practically any commercial wood oan be used as a source of raw maberial
for kraft pulp, the chisefl substance from which paperboard is made. The jack
pine and hemlock are the most commonly used trees in the North, while the

loblolly, short and long leaf pines are the usuasl species used in the Seouth.

Importance of Waste Paper

Baled newspapsrs, mixed papers, used corrugated containers, box clippings,
0ld kraft paper, Menils paper, envelope paper, white book paper shavings and
white envelope cuttings Fform important sources for waste paper.g

Waste paper has been tﬁe most Importarnt raw material in the past for
the paperboard industry as a whole, representiug 35 percent or more of the
fibrous raw material used in manufacture, However, since 1948 this sibuation
is no longer true. In 1048, waste paper aceounted for only 46.7 percent of
this paperboard while wood puip accounted for 4£8.9 percent.lo

The basic reasoan for the decrease»iﬂ waste paper consumpbion in the
paperboard field has been the advance in the building and operation of kraft
board mills in the South, where production is mostly from virgin pine. Sige
nifiocant production from these Soubhern mills began in 1947, It is reasonable
to conclude that the demands for waste paper will be decreaged further as a
result of the recent krafi mill additions in the region,

However, other datg appears to indicate that the lessening demand for
waste paper in paperboard menufacture may be only a temporary condition. Ths
reasons are that there is a likelihood of lessg availability of pulpwood supe

plies for new virgin forest pulp operations. Supplies of raw strew and chest=-

9Ibid., p. 33.

10pibre Containers, op. cit., p. 107,



nut wocd are reported to be declining and hardwoods are belng introduced
into the paperboard iwndustry. This data leads to the conelusion that some
of the future oxpansion of board production capacity is apt to be based on
wagte paper consumption,

The three major uses of waste paper are for the menufacture of paperw
board, roofing material and paper. TableWlshows waste paper consumption for

the years 1928 to 1948,11

Wood Processing

The Soubth West Box Company at Sand Springs, Oklehowz, receives a major
portion of ity kvaft paper for munufacture of corrugated shipping containers
from Southern Hraft Division of International Paper Company, located at
12

Springhill, Louisiana. The following discussion of the manufacture of

pulp and kraft paper is based on the process used by the Southern EKraft
Division of International Paper Gompany.l3

Young pine trees ars used in the manufacturs of kfaft paper. Ihe most
sultable logs are six to ten inches in diameter and five feot in lengbh.
This means about eight to twelve years, under ideal conditions, is regquired
%o grow ideal tree size for use in this process.l4 The wood 1s received

at ths mill in open rack cars and to & less exbent in box cars. It is urlocaded

and stored in the yard or conveyed by a conveyor %o the barking drums.

1l1pid., p. 108.

12?. . Baker, Office Mansger, SJouth West Box Company, Personal Intera
view, (ifarch 16, 1580).

ISSpecial Keport, The Manufacture of Pulp and Paper, Southern Xraft
Division of International Paper Compsny, Springhill, Louisiana, pp. 1-7.

147vid., p. 1.
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Tiaste Paper Cousumption {in Tons)
1 - \ J

Fox For For
Yoar Paperboard Roofing Paper Total
1529 3,810,000% o o 531,900% 5,841,900
1830 3,0056,000% e o 465, 000% 3,490,000+
1231 25 7938,000% o n o s cn s 445,000% 3,288,000%
1632 24347 ,000% B 378,000% 2,72b,000%
1933 £4725,000% e 435 ,000% 35 160,000+
1934 2,715,000 o i e 432 ,000% 3,147 ,000%
1935 3,097 ,000% B 489G, 400 3,587, 400%
1936 5,690, 000% PR - 660,000 4,280,000
1537 35683, 000% R 677,000% 4, 360,000
1938 3,088,000% i e 572,000% 3,670,000%
1535 3,678,400 174, 500 513,400 4, 866, 200
1940 3,888,800 210,800 573,100 4, 86T , 500
1541 4,820,300 288,500 865, 300 6,075,100
1542 4,423,300 324,100 747,800 5,485,000
1943 5,272,300 387,400 738,200 &, E67,900
1944 5,459,600 385, 80O 1,034,200 6,856,300
1545 5,413,800 372,900 1,013,300 6,799,700
1948 5,739,300 431,700 1,108,600 7,279,800
1947 6,178,800 525,100 1,146,100 7,845,000
1548 5,806,600 558,400 1,148,500 74 584, 800
Source: U, 5. Bureau of Census #Lstimates

Note: Consurn ti()h of waste for roofing prior to 18939 is includsd with
(=3 P
paper.

Proparation of Pulpwood

fiemoval of the bark is the first step in the preparation of the wood.
The barking drums are horizontal cylinders about twelve feet in diemeter
and aboubt forty-five feet long. The bark is removed simply by the rubbing
and pounding action of the logs upon each other as the drum revolves. The
barked logs fall out of the drum onto a conveyor snd are thenesrried to ths

chiopers.
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The barked logs enbter the chippers whers they are reduced to chips,

The log is held against a revolving disc through which knife edges protrude

at right angles te the axis of the disec. The chips pass over a screen which
rejects thoe oversized chips for recrushing and allows the proper sized chips

to pass through. The ideal chip size is from one-half inch o one inch in
length slong the grain of the wood., The chips are cut at an angle of less than
45% 4o the grain of the wood which permits penetration of the cockiag chemicals.
The screened chips are next moved by & conveyor to & chip storage bin above

the digestor rocm.15

Hanufacture of Chemical Veod Pulp

Thare are several processes of menufacturing wood pulp, but only the
sulphate or kraft process will be discussed,

The sulphate process is the most popular technigue of pulp extraction
snd was introduced by €. F. Dahl in 187% at Denzig, Germany. The process
was brought to North America by Claf Bache-Wigg in 1907.1¢  Tne process uses
an alkeline cooking liquor, and it replaces the alkall lost by reactionary
influences brought about in the process itself. In other words, this continue
ﬁus proesss produces bthe very substances that are lost during another part of
the process through the addition of a third chemical, sodium sulphate. It
is from the use of this ingredient that the process gets its name, 17

The woed chips are fed into upright cylindrical digesters along with an

alkeline cooking liquor, consisting principally of caustic soda (ia0H) and

¥1bid., p. 3.

165, 4, Warner, The Hanufacture of Fiber Shipping Containers, p. 17.

1 1bid., p. 17,
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sodinm sulphide (ﬁags}.la Tae chips are then heated to 345° F. and under

110 pounds of steam pressure until the "non-cellulose” material is dissolved
out of the wood. The principal constituent dissolved oub is lignin, along
with other so-called carbohydrebte muterial. At the end of the cooking period,
the length of time depending on the degree of delignification desired, the
contents of the digestor are "blown." This process is accomplished by openiag
e valve at the bottom of the digestor snd allowing the contents, which cone
sist of pulp and spent liquor, to be blown into & blow tank. The pressure
with which the steam forces the digested contents out serves o tear‘the
fibres apart by literally exploding them ss & result of suddenly reducing the
pressure from about 100 pounds per square inch Yo atmospherie pressure,

The pulp is then washed. This process consists in dilubing the stock
with liquor and pumping it inte & vat contalning & revolving horizoptal
drum. The pulp forus & thick mat on the revolving drum, and at the same
time, the liguor sclution is pulled through the pulp mat to liguor tanks.

This process is repeated several times, and each time the dilubing liquor is
progressively weaker. For the final washing, water is sprayed on the pulp
mat.

The pulp is then discharged into a chest from where it is pumped to the
sereen room. Here the pulp is diluted with water and passed through revolviag
sereens which remove the parbtially cooked pieces of wood and undigested knots,
The holes in the scresen are of sucﬁ size thet the pulp fibres pess through
snd the larger uncooked materials arc reteined. The pulp is now thickened or

de-watered. Then it is ready to be pumped to the paper mill.19

18yh6 presence of tiwe sulphide accounts for the wausual strength (kraft)
possesed by pulps made by this process.

IS S s Ty ~ 3 s i 2y 4 e «
Speeial leport, The Hanufacbure of Fulp und Paper, 2. €it.; Do 4
> Sl npcsencsC -
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The Honufachbure of Hraft Paper

The product of the above process is the breown unbleached kraft pulp
which is used to make paperboard for shipping containers. The brown pulp
is prepared for the paper machine by passing btarough Sutherland Zefiners.
The Sutherland Refiners separate the individual fibres, brush them and prepars
their surfaces to be bonded into & sheot of peper. Hosin is added, followed
by alum, in ordsr %o make bhe sheol resistant to water. This treatment,

called "sizing,"

also contributes to the desired typs of surface necessary
for printing labels and advertising.

The pulp is diluted and pumped Ho the paper machine. I% flows onto a
moving endless bronze screen which permits the water to drain off, leuving
& shest of pulp upon the screen surface., As the sheet moves along, more
water is removed by sucbion. It then travels over drying cylinders. These
stean hsated cylinders progressively drive more moisturs out of the sheeb
until it is pragtically dry. HNext, the sheet passes through calenders which
iron it out. Then it is wound on & reel as finished peper, except for re-
winding into smaller rolls or cutting into sheets.zo

A lerge percentage of the kraft boaurd production im the South is
manufactured on the Fourdrinier type of machine.21 The Fourdrinier nechine
produces kvaft board in thicknessss from ,009 inch for corrugating materiunls
up to 032 inch for use as shipping container liners and specialtiss,

The pulp that is required for the above process, according to I. Y. Bast

soe krafbgfrom pine wood and is known as hard pulp; i.e., ingomplets
removal of non-cellulose incrustants, resulting in fibres having

201pid., p. 7.

T ——c———

2lﬂerner, Ope clte, Do 33
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considerable stiffness, necessary for bulk of shest of heavy

paper, otherwise known in the trede as container board, This

board must resist puncture and burstiog; alsc be able to be pro~

porly glued as & face onto the corrugations of sheets of corrugated

medium, 22

There is some confusion in tho use of the terms "sulphste® and "kraft"
as applied to the process and the products produced. Sulphate may be coun-
sidered as a peneral VTerm epplying %o any cooking process in whigh the loss
of alkeli is made up by the addition of sodlum sulphate. The term sulphate
was originally used to designabo «ll pulp made by the sulphsbe proecess. lore
rocontly it is being restricted to spesisl grades, as bleschable, light and
strong sulphate pulps. YThe word 'Hraft’ is now used only to designate that
particular quality of unbleuched sulphate which has been cooked to produce
high yield and exceptional strength."25 This development came about by the
fact that when the process was introduced by Dahl in 1879, the resulting
pulps possessed such high strenglh that they came to be known as kraft pulps.z@
The use of the word "kraft" is justified by the fact that it is the strongest
25

form of pulp known. The chief characteristics of kraft oaperboard are its

yellowish brown color, its lonp fibres and its resistance to tear and rupturs,

221. Y. East, lanager, Scuthern Krafi Division of Internationsal Paper
Gompany, Personal Letter, (February 17, 1950),.

23@6rn@rq op. cit., pa 17,
zéspecial Report, The Menufacture of Pulp and Pavaer, op. eib., p. 1.

25Warner, op. cit., p. 17.

i
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CHAPTER IV
MANGFACTURE OF CORRUGATED BUZES AT SOUTH WEST BOX COMeARY

The South West Box Company, the larpest producer of corrupgabed boxes in
Oklahomsa, was established at Sand Springs during 1928 in order to serve the
neods of the Kerr Glass Company which was loceted there. The first box wes
manufactured in February 4th, of that year. The Herr (lass Company still
purchases approximetely 20 to 25 percent of the boxes produced by the box
factory. DBefore the establishment of thia plant, oustomers in Oklahoma wore

supplied by the parent plant, the Iowa Fiber Box Company of Keokuk, Towa,l

Manufacburing Frocess

The kraft paper used at the South West Box Compeny in its manufacturing
of corrugated boxes is obtained from the Southern Eraft Division of Inter-
national Paper Coupany, Springhill, Louisiana.z Paper is received from the
Southern Kraft Paper mills by railroad. The rolls of paper are transferred
from the railroad box ear to an unloading dock. It is so constructed that
the floor helght is the same as the deck lovel of a box car and the platform
level also fits flush with the box car which facilitates handling.

Peper is shipped in rolls wvaryiag in weight from 2400 pounds to 2800
pounds. An average roll is spproximutely four Lo five fest wide and about
three to four feet in dismeber, 1The rolls of paper are classified according

to weight, grade of paper, thickness of the roll, and the amount of acid

1on the Job at South West Box Company, op. cit., p. 4.

“F. ¢. Baker, Office Manager, South West Box Company, Personal Inter-
view, (iarch 16, 1950).
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contained in the paper. Two grades of paper used in the manufacture of
corrugated boxes are: (1) a standard weight paper that tests two-hundred
pounds per sguare inch, and (2) a heavy weight paper that tests lour-hundred
pounds per square inch. The heavier grade is called "heavy cut' snd is used
for the oubside covering or liner of the box and inm making boxes mwhere extra
strength is needed. The standard weight paper is used for the corrugabing
mediwmn.® This m&térial used in corrugeting is mede from cheapsr cuts of
wood than that used in the manufacture of kraft paper and conbaing aboutb
80 percent straw and 70 percent wood.pulp.4
The paper is moved from the loading dock by a forked truck and stored
in the stock room until it is needed. As the paper is reguired, it is
transported from the stock room by & forked truck and put on a large roller
wiich is located im front of the corrugaeting machine,
In the first memufacturing process, a roll of paper is passed through
the coerrugator which forms the corrugated sheets.® Ag 1t emerges from
the corrugator it goes through the single facer whers a second roll of
paper, which is called the liner, is glued %o the corrupgated sheet by an
8

adhesive.” At this stage the product consists of the corrugated medium and

a flat sheet of paper, or liner, glued to it. It is callod a single-faced
sheet (See Figure 1).
The single~-faced sheet now passes by means of & conveyor belt to another

machine called the "socond paster" or "double facer." 45 the sheet goes into

3 . . . R o :
The corrugated medium is the corrugated sheet between the two liners.

4, ¢, Baker, Personal Interview, (iarch 16, 1550).

%4 machine that forms the corrugations on a sheet of paper,

63 A 2 A ks 2 z ’ 7
4 machine that glues the liner %o the corrugated sheet,

o



the machine, a layer of paper is glued to the rough side of the single-faced
sneet, forming the complete doubleefaced éorrugated board.

The sorrugated board then goes through the hot table process. This
machine passes the freshly glued corrugated board over a hot table, heated
by steem, which dries the glue and mekes the corrugated board stiff,

The dried corrugated board is eonveyad to the scorer, and at this
stage the outline of the box is well def"ned.7 The board then passes to the
cutter where it is sheared to the specific sive, depending on the individual
order. ‘The pieces of scored and cub corrugated board are removed by hand
from the conveyor belt, at the same time being inspected for culls or de-
fective panels.

The good panels are stacked near the slotter-printer for further
processing. The slotter-printer performs two funecbions; (1) it cut slots
in the corrugated board at the proper place, depending on the specific
order, and (2) prints the desipgn on the box.8

The design includes any information and advertising the customer
desires, besides govermment required information. The printer-sletter
resembles a rotary prinober and can print two different colors simultansously.
The most popular colors ars red and blue., Any design is accerbable and the
gouth West Box Company will assist in designing the proper style of box for

its customers and also will help in choosing the printing dg,re.9 The customer's

£ machine that forms an impression or a cresase in cerrugated or solid
fibreboard to facilitate folding.

BCuts in the corrugated board at the proper place for fasteaing the
ends togotlhier and for forming thie box flaps.
YE. E. Boyd, Time Study Engineer and Safety Director, South Test Box
Compuny, Personal Interview, (March 2, 1950).
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design also includes shipping instructions, precautioans in nendling, warning
of inflammable properties, ebe., in compliance with stabe laws regarding the
products being shipped. A second dye gives the name of the box maker, ine
formation regarding test strength of the box, and the capacity of the box.

The dyes for printing

3

are supplied by and are the property of the customer,

Prom the slotter-printer, the panels are taken to the stapling machine
that joins the two ocut edges. The stapling machine has & capacity of 1440
to 1500 boxes per hour. Instead of using staples, some boxes are fastened
together with a paper type, depending on box desipgn and size, or the customer's
request. The boxes are then stacked by hand in bundlss and tied together.

In a separate department, the box fillers or partitions are assembled.
Material thet otherwise might be wasted is utilized for this purpose. The
processss may be mechanical or manual, according to the specificatioans and
size of the order.

Throughout the entire manufacturing process, the boxes are inspected
at verious stages of completion. After the final inspection, the boxes
are packed flat or in a "knocked~down" condition to conserve space, and any
accessorlies such as purtitiocns, dividers, or trays are added. The boxes
are now ready for shipment.

Figure ¢ shows the flow, or the route followed by the materisls, from
the original rolls of paper to the completed box. The materials follow a
U-shaped pattern from the receiving docks through the manufacturing process
to the shipping dock. 4% no time does the flow of materisls cross. This

assembly method is considered ideal within practicsl limitations.
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Box Styles

*

Commonly used styles of corrugated and solid fiber boxes may be classified

R . . o o 1O
into five categories. They are as follows:

1. Begular slotted box: Uuter flaps meel; imner and outer flaps are

the same length.

2. Center specisl slotted box: Inaer and outer flaps sre the same

length,

3. Full telescope box: Cover denth usnally equals over-all outside

body neight. Bedy slotting is at right sngles to cover slobhing.

4, TFull overlap box: Outer flaps have full overflap; ianer and outer

flaps are the same,

5, Special full-flap slotted box: The outer {laps have a full overlap

while the inner flaps mast in the center.

The regular slotted box, or category 1, accounts for about 90 percent of
sll paperboard boxes used in the United States. The South West Box Company
finds that the rogular slotted box 1s the most popular type of box, however
it manufactures all five of the commonly used styles listed above. Ths re-
mainder of the United States production is distributed more or less egually
among the other four box styles, albhough there are many variations from
these categoriesd.

There are many other styles which are adnpted to special purposes. Sonme
of thoese include furnibure boxes, textile boxes, textile boxes, combinabion
shipping-display boxes, returnable beverage boxes, egg cuses, etc. The

importance of such excoptions is clearly brought out by the fact that, during

YOpurhs, op. oit., p. 778
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the ast two years, the South West Box Company has designed over 3,900 dif-
farent boex styles for its customers.

The paperboard box has become more than ever a custom industry in thet
it now esan produece & box to meebt the reguirements of practically say manue

factured product., Patant righlte are usually not requested. This flaxibility

has been a decided advantage in compelition with wooden and metal containers.

besipgning Hew Doxas

To mest the customers? demends, it is guite often necessary for the
gouth ¥est Box Company Lo design & new typoe or style of box. This is becausge
no definite rule or pattern can be followsed since many different types of
merchandise are being shipped in corrugated boxes. Then toa, the industry
ig relatively unew and must meob new demsnds. IL is necessary that the
box be sufficiently strong to adeguately proubect the kind of merchandise
beling shipped and also to comply with sll freight rogulations, beside sne
awaring the nomal requirements of the purchaser.

When the plant is requested to design a new box, the buyer ugually sends
a rough diegram of the type of box he wants, giving the necessary dimensions
and specifications, The order is then taken to the designing department where
& bor is made by hand sccordiag to the customers! wishes. When a small box
is desired, sometimes the purchaser will send o sample of his product and the
box can bz made to it the product.,

The customer usually includes the design he wants on his box, The
design he submits is almost always a rough drawn diagram. The desipn must
Then be drawn to scale, as specified, se that it will be in the propor pro=

portions when printed on the finished box. A finished, hand-made box is sent

vack to the buyer for his approval., If the box is reported satisfactory by
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the customer, a work order is filled out at the factory for tho reguired number
and kind of boxes. Ia some cases, where & spocial type of box is mads to

meot gpecific needs, it 1s thought worth while to wpply for & patent.

Shipping Boxes

Duriag World War II most shipmeuts were made by ruwil from the Soubh
West Box Company, bubt now about S0 percent of all shipments are made by rail
and the remainder bj truck. DBoxes are delivered to the Kerr Glassc Company,
located only one hundrod yards away from the plant, on "live skids.”ll’lz

When the boxes are shipped in freipght cars, the box company uswally
meets the minimum welight requiremsny of 24,000 pounds per car to save on
shipping costs. The "knockededown™ boxes are buund together with twine iato
& bundle, An abtbtachsd bottom of stiff board forms a pallst, wsighing between

850 to 700 pounds.

Storage of Boxes

After the hoxes are made, they are usually storsd in the back of the
plant ready for shipment {Figure 4). A warehouse, forty feeh by two hundred
feet, furnishes additional storage. It is located ou the west side adjacent
to the ecorrugating plant., Doxes of tho sizes nuwambersd 1, 2, and 10 are made
Guring sleack periods and stored in this werehouse besause thare is always a
demand for this size. Other maberials are also kept in ths plant storage
space and in this warshouse.

Since a small inventory of boxes is usually carried by most customers

orders ars ordinarily filled within two wecks after ths Initiasl request is

11, smell sled with wheels.

185, &, joyd, Persopal Inierview, (smrea 2, 1950).




received. This results in only a small number of boxes being held in storage
at the factory, except for a few days after manufacture. In case of an
emergency or rush order, the plant will moet the reguest as quickly as pos-
sible. During the rush season, the plant operates on a heavier production

basis.

Types of Doxes lade
The South West Box Company makes boxes of all sizes and descriptions,
ranging from those three or four inches in outside dimensions to those that
are so large that they are aﬂsembled in separate pieces rabther than one plece,
Examples of some boxes mads by this company which meet certain purposes are
{1) for small books, {2) for fire extinguishers, {3} for all types of camned
foods, (4) for pet-oleum products, (5) for chairs, (8) for beds, (7) for

mattresses and for many other uses.

Labor at South Uest Box Company

The Bouth West Box Company regularly hires spproximately one hundred
people. The employees have a semi~skilled rating with ithe exception of
administrative and executivs personnel. Approximabely 28 percent of the
employees are engaged in clerical work. The workers have the option of .
being affiliated with the Intermational Paper Union, & branch of the Conpress
of Industrial Organization, or working as iandependent smployees. In sither
ease, the employee works under the same regulaticus and receives the same
DAY .

The factory laborers are paid under a dual payment plan. Lach employes
pets a base pay, compubted on the wape scale for that particular type of
job performed, and also & bonus caleulated on his produetion over the

ghanderd production rats,



o
[}

The staudard production rate is determined by the management. This
is best illustrated by the following example. Suppose the standard pro=
duction for a certain operation was 1,000 units end the employee produced
1,200 units. This is 200 units above the 1,000 unit standard sot by the
company and the employee would get a 20 percent bonus for that parbicular
unit of production.

This incentive payment plam enebles the company to operate more efficiently
and results in a greater income for the employees. The employees at the South
West Box Company average a 30 percent bonus plus their base pay. In case
a worker fails to produce the standard production, he still receives his
basa pay.

Generally spesking the cost of production of the South West Box Company

is a little under the other plants controlled by the Hoerner Corporation,

wastage

In the manufacture of corrupgated boxes, the paper is ths maian material
cost. During the month of December, 1948, the South West Box Ceompany consumed
2,700,000 pounds of paper, aad of that amount, 200,000 pounds or 7.6 percent
weore wasted. Paper costs the company onse hundred dollars a ton, therefore
the loss due to waste alone was 200,000 pounds and wes egulvalent to a loss
of §10,000. It is obvious from these figures thut the maximum ubtilization
must be made of the paper to keep down excessive losses, The wastbe pajsr is
run through & shredder and is either used for packing or sold to papermills

for reprocessing.

Tosting and Specificaticns of Corrugated Boxes

There are various tests to which the corrugsted box should be subjected.

nly the most lmperbant of these will be described here. Firegt of all, the



materials should pass certain bests. Both the liners snd ths eorrugated
sheet must come up %o of exceed caliper specificatians.13 The corrugstions
in the corrugated sheet should be perfsctly formed, being of a wifora
holght and wncrushed. The liners should be uniform and strougly glued %o
the corrugated sheet. The printing dyes should not crush er damage the
liners or corrugsted sheet, and the scores and slots should be perfectly
formed.

After the materials have been checked, the finished sorrugated box
aust be tested. However, boxes manufsctured from the best materials may

14 Wo test or set of tests can bs made on

not be of superior strength,
corrugated boxes which will answer all purposes, By fitting the tests
to the box and keeplng in mind the particular requirements of the product,

& box cen be developed, at a minimum cost which will safely transport the

. 5
merohandlse.l

Listed below are the most imporbtant quality tests pertaining to the
tosting and specifications of corrugeted boxes. 18

1, Rules: ZThe Association of American Keilroads has esteblished genersl

regulations covering ths shipment of freight and express by a set
of specificabtions known as "Rule 41--The Consolideted Freight

Classification.” ¥The purpose of thesae rggulations is te protect

1%me thickness of a sheet measured under specific conditions, expressed
in thousandths of an inoch,

4 . . .l . s

Edward Dehill, "Standard of Quality for Shipping Containers, and
Closures,"” american Hanagement Association, Seriss Number 104 {Hovenmber,
1937}, p. 18.

84inde and Dauch, "How to Test Corrugated Boxes," Little Packaging
Library Fo. 11 (1949), p. 5.

8pia,, pe 6.
Abid,
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both shipper and carvier. This rule determines the maximuwn weight
of the box and its contents, maximum inside dimsensions, mialmum
thickness of psperboard, minimum tests per square imch, and cther
reguletions pertaining to different types of bomes. Other trang-
portation repgulations are iotor Truck Classiliecation. Rule 5,
Official Express (lasgsificationw-lule 18, Dureau of Explosives--
Tariff 4, Postal Laws and Regulations, and Air Bxpress Agency
Reguletions.

Hullen Test: For measuring ¥the bursting strengbh of corrugated
board, the Bullen Test is the accepted standard for the industry.

The Drum Test: A revelving drum subjects a packed corrugated box

to severe ireatment similar to what it may receive in ordinary
handling during transportation. 4 packed box is placed in o
nexegonal drusm, which revolvas at & consbtant rate of spesd,
tunbling the box on its ends, sides end corners. The number of
times the box droeps in the drum and remeins unbroken is its
durability,.

The Drop Test: Releasing of & loaded box from & known height onto

a metal or conorete floor is designated as the Drop Test. The
height and position of the box can be varied se the box will fall

on any desired part. %the required minimum munber of drops denends
upon the nature of the conbents. This best debermines 1f the corners
or sides will bresk opsn and spill the contents.

The Compression Test: The test for compression strength simulates

conditions similar tec those encountered when & box is stacked in

freigiht cars or storsd in a warshouse. The purpose of this test

is to uwneover any weskussses lo the box, for exanvle fc detsraine



tho stresc points ab which lsakage may oecur, or to detoermine the
stress point =t which inner boxes may become distorted beyond use
as display unitsz,

8. Inclined Impact Test: This test simulatos a losd shift in a hox

car or bruck which often throws boxes against the walls., BSudden
bhrusts of the cerrier jam bthe boxes together and any box not
prepared for this treatment will be orushed.

7. ‘The Puncture Test: If the item tec be shipped has sharp edges or

an irregular shape there is danger of pwacturing the box from
within, while if tho box is stored apainst some sharp or irregular
object there is danger of puncture from without. The puncture
resistance of corrugated board is detarmined by using the General
Electriz Puncture Toster. The Puncture Tsst messures the abrasion
rosigbance of the oorrugated board, its stiffness and its general
fabrication quality.
Gther equipment and %ests usod in tosbing corrugated boxes are: the
hunidity room, dryiag oven, balances, vissosimebter, caliper, Hiehle«fuinn
Compression Tester, Blum Crush Yester, hydrometer, Elmendorf{ Tear Tester,
Cobb Size Tester, Immersion Humber Test, Penescons Penetration Tesber,
Tensil Tester, boud strengbth testing equipment, ink fading testing eppara~
tus, and pE testiag equipment.l7
Not all corrugabed boxes may be subjected to all the diffaerent tests,
but certaln tests, depending on the Ltype of box snd its intended uses, are
applied %o most corrugatod boxes. Thosas tests enable the customer tic know

in advance the limitations of the conbalner.

1?a. %. Werner, ihe «@anufacturs of Fibre Shipplaog Conbalners, p. 24.

]
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CHAPTER V

& TYPICAL ca i CIURING
PLANT Gl 1 CESTRAL UNISBL SIATES

In this study of ths paperboard container industry in OGklahoma, &
typical corrugating naperboard conbtalner industry group was chosen thab
embraces this state and others in the Central United States. The organi-
zation selected for this study was the Hoerner Corporation. This corpora=-
tion is composed of eight plants, each of which will be discussed later.
The South West Box Company, & member of the Hoerner Corporsation, lecated
at Sand Springs, Oklahoma, will be used as a model plant in this study.

Guestionnaires viere sent to each of the eight plants in the pgroup
regquesting the following genersal information: the type of preduct mads,
either the completed corrugated box of corrugated sheets; where the company
gets its raw materials; reasons for esbablishing the plant at its present
locations trade territory of the plant; approximate production of the plant;

and the number of people employed.

History of the Hoerner Corporation

The Iowa Fiber Box Company, the first plant of ths Hoerner Corporation
had its inception in 1920 when the corrugated box industry was in its early
stages of development in the iiiddle West, Only a few years previously, the
railroads iad adopted & rule whereby commodities could be shipped by rail
in certain typee of boxes.

4t this time C. M. Rich, Fresident of the Purity Oats Company, whose
business at thebt time was quite sizeabls, decidsd that he neesded a box

company near his original plant at Keokuk, lowa. Hence, hs foundad the
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Towa Fiber Box Company to supply shipping containers for his products. He

soon discovered, however, thut the Purity Osts Company could not usse the

total production of boxes belng manufactured, making it necessary for him

to find other outlets for the surplus boxes, To accumplish this, he smployed

Jd. O, Hoerner to expund the trade area of the Iowa Fiber Box Company by an

intensified sales effort within an area of 250 miles from Keokuk.l
in sarly ideal that was developed was to carsefully serve customers in

the imnediate digtriocts surrounding Keokuk with a shipping container made

of moterials that would more than protect the commodities belng shipped. Io

carry out this ideal of service, it was neceasary to plasce properly trained

men in the sales territory. By necessity, these men had to be packaging

engineers who could design proper types of shipping conbainers for the

customers they served. Fart of the salesman's training, which wes early

emphasized, was that he must fulfill the purchaser'sneeds. He was advisged to

ecbtain access to the packing and shipping department of the buyers Lo analyze

the process of packing and then to design a container that would preperly

fit the commodity. Thus safe transit was provided for the commodity being

shipped. 4&s & reosult, thsre was a repid prowth of satisfied customers.

As the business grew, this policy of servizo began to yield other favorsble
benefits. For illustration, the Kerr Glass Company, loeated at Sand Springs,
Cklahoma, was just getting started in the early 1820's. By 1927, it required
& large amount of boxes. .Hence it wae decided that another box plant should
be built and cperated by the Iowa Fiber Box Compapy. It was to be near the

Kerr Glass Compeny to adeguetely supply its nseds and thoss of other purchasers

Yne Company Digest, Iowa Fiber and Associated Box Go., General
Information, Index A-025, pp. lab,




in the Territory. At this time there were no other box plants in Oklahoma,

The South West Box Company was established in 1927 on bthe south side
of Send Springs, Uklshom=. Again the poliey of ecarsful servicing was ap-
plied, and its business has grown steadily ever sinmce. During its history the
Sorth West Box Company gradually extended its trade Territory inte the sur-
rounding states, sspecially Texas. By 1939 its business had grown to the
point where 1% was evident thait snother box factory would be needed in
Texas to adequately service the customers developed in that area,

Again, an additional unit was organized in HNovember, 1940, beginning
operations as the Southwest Corrugated Box Company and situated at Ford
Worth, Texas., One of the major accounts which this plant serves is Armour
and Company. With its main offices et Chicagoe, Illinois, and with branches
soatbered throughout the country, Armour and Company had been one of the
early customera of the South West Box Company. It was largely due to their
meat packing operations at Fort Worth that the Southwest Corrupated Box

Company was established there.

Livisions of the Group and Reasons for such Divisions

Freight rates have always played an important role in the paperboard
contalner industry. The farther awsy & consuming plent might be from
the box factory, the greatser would be the cost of shipping the containers.
This spread of the affiliated units of the Iowa Fiber Box Company, therefore,
was made necessary partly by the freight rate factor and partly by ths factor
of quick delivery to the customer. The theory of being near the customer
was thaet his shipping container nesds could be more properly and adequately
supplied.

The three plants-~Iowa Fiber Box Company, South West Box Compsny, and
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Southwest Corrugated bBox Companye-are so called one-unit plants. Each plant
has a corrugator and the supplementary equipment necessary to complebely
manufacturs corrugated shipping containers.

In certain large cities within the trade area there was & great problem
of guick servics where packaging snd delivery could not be adsquately met
by the box companies themselves. A4s a result of this demand, so-called
sheet plankts were established in Hinneapolis, Hiﬁnesota; Des Wolnes, Lowa;
and Fort Smith, Arkensas. These sheet plants are supplied corrugated sheets
by the complete one-unit pleats. The sheet plante are equipped with fabrie
cating machinery so thst they can £ill orders from the corrugated shest
stock, and serve local companies quiekly and adequately. These three ghest
plants arer ABC Corrugated Box Company, Minneapolis, Minnesota; Arkansas
Box Coumpany, Fort Smith, Arkensas; and Des lMoines Conbtainer Company, Des
Hoines, Iowa. It appears that freight retes alsc influesnced the location
of these plants.

These three sheet plants perform a dusl purpose. In the first place,
they are able to quickly service customers in the immediate trade territory
of their location, and especially within the city savirons. In the second
place, thes function of these sheet plants is thet they take carloads of
sorrugated sheets from the complete one-unilb box plants. The manufacture
of corrugated sheets is o simple cperabtion in that only one mechine, nsmely
the corrugator iz involved. 8ince tha corrugabtors ip these complets one-
unit plants can produce mors corrugated board than ean be properly fabricated
into boxes in the individual corrugated box unit, the shest plants are an
outlet for the corrugated board which keeps the sorrugator busy and balsneces
the produetion program of the two plarts invelved in this supply.

The Towa Fiber jfox Compuny supplies its own two sheed plant branches,



the ABC Corrugabed Sox Company and the Des Holnes Contalner Company. In

A

addition, the Yowa Fibeor Box Company supplies an indepeadent shest plant,

.

the Obtunwa Box Company at Ctbumwea, Towa., The South ¥West Hox Company sarves
tha Arkansas 3ox Company, and in addition, a privately owned sheet plant,
the Love Box plant at Wichita, Keasas.

It is important to nots at this point that the relative distances be-
tween these varicus plants, both the complets one-unit plants and the sheed
plants, is only a meximum of & few hundred miles and thset these plants are
so distributed that they completely ecover the trade area west of the Hissisai;
River from S%. Paul, Hinnssoba, to Fort Worth, Texas. It 1ls also ilmportant to
note that the plants have besn sstablished near the market outlets for their

finished products. Freight rates are kept at a minimum and the customer

is given rapld and efficient ssrvica.

Orgenization Units of the Hoerner Corporation

It has been pointed out thet the Hoerner Corporation is compoged of
8 group of six corrugating box companies, & sheet plant and a plant in
Hexico., The Hoerner Corporetion serves as the genersl office of the group
and is located at 600 iorpan Street, Keokuk, Iowa. Its purpose is %o
furnish manapgement services, advice and supervision in connecticn with
production, sales, persomnel, purchasing, traffic, accounting, eangineering,
advertising and other menagement functions. The general office perforams
similar services for all companies of the Hoerner Corporatiun.z Each plant
in the corporation pays & fee for this service.

The Hoerner Corporation is divided into @& northern and southern group.

?Qg_the Job at South West Box, (January, 1950), p. 5.
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The norithern group is compossd of the Iowa Fiber Box Cowpany and its two
Compeny. The Iowa Fiber Jox Jompany at Reokuk, Iowa, was the first and
parent company, having been organizec in 1920. The AEC Corrugated Sox
Compeany wes originally a sheet plant, but was enlarged into a corrugabing
unit sarly in 1947, The Des Moines Container Compeny is a sheet plant, 4
sales manager locabed at each of the three plants is respensible for the
operation of the company.g

The South West Box Company at Sand Springs, Oklahoma, is the parent
plant of the southern group of plants. It has two subsidiaries, the Arksnsas
Box Company and the Southwest Corrugated Box Company. The Southwest Corrupated
fox Company. The Southwest Corrupated Box Company is a complete one-wunit
plant, while the Arkemsas Box Company is a sheet plant. Each company has
a salss mapagor whe is responsible for the opoeration of the compeny, the

same as in the northern group.

Significance of This Corporation in Total Unibted States Produetion
g oL =

FPigure 2 gives the nuamber of converting plants and the number of sheet
plants in the United States. There are 314 converting plants and 223 sheet
plants, a tobal of §3Y plants in the United States in 1948, and of this
number the Hoorner Corporaticn has four complete ons~unit or converting
plants and three sheet planis, a total of seven plants in operation. Figure 3
shows the total producticn of corrugated board in the United 3tates. The
Hoerner Corporation produces about one percent of the botal emount of core
rugated board.

The paperboard eontainer industry is a highly competitive industry.
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The Hoerner Corporation ig interested in tho area west of the Hississippi
River. Table VIII lists those companies that compete with the Hoerner
corporaticn in the arsa supplied by it. Thess percentages indicate the
asmount of business done by each sompany. It nust be kept in mind that the
corrugated box industry has grown on the average of elght percent psr year.
Bach percentagse, therefore, indicates a differsnt sguare fouot or tounnage.
Althouph there may be obher companies sslling corrugated boxses in this
area, only the cormpanies listsd below ars considered by the Hosruner Corpora=-

tion as competitors.
TABLE VIIZ

Comparison of Production by Competitive Compenies

1982 1540 1941 1542
Hame Percent Peroent Percent Perceuat
Tinde and Dauch 5,77 .14 4.83 4, 6%
Downing Box Co, 1.67 1.54 1,26 1.38
General Box Go, <47 .44 .46 « 36
Kisckhefer-Eddy 5.10 4,96 4.57 4,88
Love Box Co, 08 .08 e . G8
Loy Lange Box Co. « 58 «38 A « 27
Scharff{ Koken Mfg. Co. 1.38 1.23 1.10 55
A, Georpe Schulte Co. « G0 .52 B8 .61
Waldorf Faper Products Co. 1.89 1.567 1.48 1.50
(ther Companies» {10) 15.95 (10) 14.38 (14)16.90 (14) 18.32
Iowa Fiber & Associates
Hoerner Corporation) 1,46 1.80 1.41 1.58

sV0ther Companies! includes fourteen obhers in 1U42, only Ghree of
mhich are competitors in the area covered by the Hoerner Corporation. The
figure in parenthesis shows the number of box compunies participating in
the percentage figurs of sach yesar.

Table IX gilves Hthe producticn of the complste one-unit plants of the



Hoerner Corporation for the years 1932, 1540, 1241, snd 1942,

TABLE IX

Production for Selected Years

4
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b

Flant 1532 1540 1541 1642
Iowa Piber Box~=Tons 11,432 12,242 12,437 10,818
Iowa Fiber Box~«ii. Sg. Vi, 145,094 153,431 155,982 138,123
South Test BoXe-Tous 11,365 11,855 11,812 11,188
South West Box-~ll. Sg. Ft. 142,045 152,830 148,308 146, 510
Southwest Corg. Box.=-~Yons o wrrm ———— 8,481 £,6581
Southwest Corg. Box.--i. Sg. Ft. - - 86,404 66,823

A Brief Discussisp of EBach Compeny in the Hoerner Corporation

South VWest Box Company

The South West Box Company located ab Sand Springs, Oklahoma, is &
complete one-unit plant producing corrugated sihssts and the completed
corrugated box.

The trade territory includes Oklshomn, Hensas, Texas Paghandle,
Colorado, New YMoxico, and eastern Utah and Arigzona.

The production of the Soubth West Box Company is about one~milliocn
square feet per day cor about btwenty-two or itwenty-three million sguare
faet of corrugated board per month,

Approximately 100 people are employed by the South ¥West Box Gompany.s

B d oy LYY 3 b s U T by
“Z. B. Boyd, Time Study Ingineer and Safety Director, South West Box

Comuany, Personal Interview, {larch 2, 1950).
i SELY o juoigiiiol SN
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ABC Corrugated Hox Company

The ABC Corrugated Box Company, situated at Mimneapolis, Minnesoba,
is a complsets ons-unit plant. The compsny supplies corrugated sheets to
several shset plants located in the trude territory and also corrugated
boxes for some 500 custowers located in their trade territory.

The corrugeted boxes are made from jube paper and kraft peper. The
jute paper is purchased in 5t. faul, HMinnesota; the kraft peper is obtained
from Georgia and Louislana.

The ABC Corrugated Bex Company is locabed in HMinneapolis because of
the coneentration of industries in the twin cities and in Wisconsin. There
ig usually pood transportation service to all sections of the trade terri-
Hory and it is the natursl location for this box company.

The volume of business of the ABC Corrugated Lox Company is in excess
of $1,000,000 each year, This company hires between 30 and 85 peuple, the

; : s , P ¢
number varying somewhal with conditiohs.

Arkeansas Box Company
The Arkensas Box Conpany was established at Fort 3mith, Arksuasas,
in 1539, The plant purchases its corrupgated sheets from the South West
Bex Company at Sand Springs, Oklahonma.
The trads Eerritory of the Arkansas Box Company includes the stats of
Arikensas and the southern half of Missouri. However, the largest volume
of business is in the Fort Smith area. The large numbsr of furniture

mapufacturers and canned food processors locatad in this area influsnced the

Sc. . Carson, Vieo President and Sales Mansger, ABC Corrugated Box
Company, Personal Letter, (ilaren 10, 1950).
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Hoarner Corporation te chooss Fort Smith as the leecadlon for this plant,
Present production averages spproximebely 4,000,000 square fest per
month, or about 50,000,000 sgquare feel por year.
b

Bighteen people are employed by the Arkansas Box Gomp&ny.7

Southwest Corrugated Box Gompany

The Southwest Corrugated Box Company, located &t Forit VWorth, Toxas,
is a complete one-unit plant. The plant manufactures corrugated shipping
contbainers and relabted corrugated products. The prineipal source of raw
materials is the kraft mills loceisd in northern Loulsiana, and in Tennesses.
The Southwest Corrugeted Box Company was astablished at Fort forth bo-
cause of the extensive meat packing, food processing and manufacturing
activitiss in the terrilory surrounding TFort Worth. The production of
the Soubhwest Corrugated Box Company for 1549 was approximutely 1,000 oar-

£
loads, Approximabely 1086 people ars employed by this company‘d

Uhtuwawe Shipping Containers
Otbtumwa Shipping Containers is a division of fowa Fiber Box Company,
which is & member of the Hoerner Corporation. It is & sheet plant producing
corrugated shipping containers and inner packings. Its corrugated sheets
are obtained from the Iowa Fiber Box Company, Keokuk, Iowa.
The plant was established in ilay, 1939, at Ottumwa, Iowa, principally
to serve a large meat packing firm in the eiby as well as its branch plant

in Sioux Falls, South Dakota, and Topeka, Xansas. The trcde territory of

W. J. Hoss; Sales Department, Arkansas Box Compasny, Forsonal Letter,
{March 8, 150},

8. L. LalGrone, Time Study Pngineer, Southwest Corrugated Box Company,
Yersonal Lebter, {May &, 1950).




this company covers the clby of Otbtumma and the surrounding ares, as well
as tihe ascounts previocusly menbtioned in Soux [Falls and Topeke,

The current production of this plant everages apgroiimately Pive
million square feet per month. The company employes nineteen people, two

of whom are classified as skilled, two seml-skilled, and the balance

unskillad.g

Jowa Fiber Box Company

The Iowa Fiber Box Company al Xookuk, Iowa, is & corrugated plant and
manufacturers corrugated sheets and the completed boxes. The paper shock
is purchased from Southern Kraft Division of Iniornational Peper Company,
Chicapgo, Illinois, and Central Fiber Preducts Company, 5t. Peul, Minnesoia,
The plant was established June 1Z, 1920, It was formerly the Iowa Can
Company, located at Keokuk. The trade territory includes Iows, southern
Wisconsin, and the northern half of Missouri snd Illinois.

The approximate production of this company averages bebween twenty
million and twenty-five million sguere feet per month. Winety people
are employed by the Iowa Fiber Box Company. Host of the smployees are
classified as semi-skilled or non-skilled; however, there are s few jobs
classifisd as skilled.'0

The other two companies of the loerner Corporation did not reburn the

questionnaire sent to themn.

Geographic Distribution of the Hoerner Corporation Group of Plants

Pipure 5 shows the distribution of the various box plants in the Hoerner

®Glen a. Ware, Ottumwa Shipping Container, Personsl Letter, (June 12, 1950}.

loﬁ. P. Hecbougall, Viece President and Genersal imnager of the Hoerner
Corporation, Personal Letter, {(Juns 14, 1450).
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Corporstion and alse the trade tarritéry of each plant. The planbts are
located so that the Hoerner Corporation can effsctively serve the central
part of the United States from Canada to the Gulfl of HMexico,

Freight rates are an important factor in the shipping of corrugated
boxes and were considered in the distribubtion of the plants. It is diffi-
cult for a company to ship boxes &bt & profit further than 250 to 300 miles.
In a few cages the trade territory extends further than 2860 miles from e
plant, but few boxes are actually sold outside of the 250 mile radius.
Hence, the freight rete factor restriets the tendency of a manufacturer to
establish a central plant and ship boxes out in all directions for a con=
siderable distance,

Also by being near their potential customers, the boz companies can give
more effisient service. For example, the need for different box styles
varys throughout the country. This is illustrated by the fact that during
the past two yeers the South West Box Company at Sand Springs has designed
epproximetely 3,900 new box styles for its customers. It is legical to
expect that the obher planbs in the corporation have designed a like number
of new box styles. Uther problems differ likewise within the distinct

areas as designated by the Hoerner Corporation.

Trade Territory of the South West Box Co.

Area Une 1s composed of Oklahoma, Kansas, Colorado, ¥ew Mexico, Texas
Panhendle and the eastern part of Ubah and Arizona. (See Figure 5). It
covers approximately 483,000 square miles. Ihe South West Box Company at
Sand Springs, Cklahoma, is the parsant plant for this division., There are
five salesmen leocated in the trads territory; they are distributed as

follows: +two at Tulsa, one at Oklehoma City, lluskogee, and Santa Fe,
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How Hexico, The salesmen sell directly to the customers, but in & few

cases corrugated boxes are scld through jobbers.ll

The trade territory extends in an east-west direction in order %o
serve the sparsely settled arsas of Wew lexico, Colorado, and the eastern

third of Jbah and Arizona., The railroad systems also run east and west

which provides good rail transporbation in area I.

Shipping cost is an ilmportant factor in the manufacture of corrugated
boxes. It is difficult for the South Vest Sox Company to compete oubside
a 250 mile radius from Send Springs beesuse of the freight rabtes. Like

wise, competitoers sre limited bscause of such costs.

Trade Territory of the Southwest Corrugated Box Co.

The Fort Worth division, shown as Area Two, includes all of Texas
axcept the Panbandle end & small seetion of northwest Loulsiana, and
covers approximetely 242,000 sguare miles. OSeven salosmen are locsted in
thisg area,

The center of producticn in this area ig the South West Corrugated
Box Company abt Fort Worth, Texas. The large mesat packing concerns in
Fort Werth, especially, offer en ocubtlet for many of the boxes manufactured

by this vlent,

Trade Territory of the Iowa Fiber Box Co.
Composing Area Three are the states of fowe, Illinois and the extreme
southern part of Wisconsin and the northern half of Missouri. The trade

Territory embraced by this division is approximately 167,000 square miles.

Five salesmen serve bthis territory.

g, ¢. Baker, Personal Interview, {lMarch 16, 1950).
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Three box plants of the Hoerner Corporation are located within this
arsa. They are as follows: (1) the Iowe Piber Dox Company, Keokuk, lowa;
{2) ths Qtbumwa Shipping Coatainers, Obttumwa, Iowa; and {3) Des iioines
Containor Company at Des lMoines, lowa, Inception of the Hoerner Corporation
in this section has given 1t a long period of markeb growth. Local availa-
bility of cheap powor was alse a factor.

In the early days, Burlington, Iowa, was the center of the basket and
resd container industry. Meny of those containers were used to ship fruits,
wines and wine bottles from the fississippi River Valley; so naturally,
after the introduction of the corrugated box, they would turn to this
container for shipment of thelr products. 4 large concentration of ine
dustries is located in eastern Iowa, norihern Wissouri and wesbtern Illinois
which accounts for the subsbtantial demand for fibrebosrd box plants in

thiy area, especially in Illinois,

Trade Territory of the ABC Corrugated Box Co.

The fourth area includes the states of !Minneosta, the northern two~
thirds of Wisconsin, and the sastern third of the Dakotas. The trade
territory covered by this area is approximately 143,000 sgquare miles.
8ix salesmen are located here. The pareunt plant is the ABC Corrugated
Box Company at Minneapolis, Minnesota,

The division is similar to other areas in that it extends in an east-
west direction., This may be explained in part by the fact that the rail-
roads run in an east-west direction. Efficient traumsportation is available
to serve the easbtern parts of Horth and South Dakota.

The concentration of industries in Minneapolis-St. Paul and in Wisconsin

is responsible for this plant being located in Hinmneapolis. Local power



from 8t. Anthony Falls is also an economic consideration. The masnagement
of this plant believes that this is one section of the Horthwest that will
P
continue to grow.
Trade Terribory of the Arlansas Box Co.

The smallest division of the Hoerner Corporaticon is Area Five which
includes Arkansas and the southern halfl of Missouri, embracing approximately
76,000 square miles. The plant for this area is the Arkensas Box Company.
This area is represented by three salesmen. This plant was located at
Fort Sumith becauss of the large number of furniture manufactures and canned
food processors located in this area.

Host large menufacturing concerus are located near a source of cheap
powsr, Industrial concentration in the Mississippi River Valley is & good
example of this. The corrugated box plunt locations were chosen with the
intention of receiving business from these¢ industries, as well as availing
thenselves of power and transportation facilities.

The two sheet plants in the Hoerner Corporation are located close to
their sourée of basic meterial, the corrugsted shests. The Arkansas Box
Company is 1533 miles from its source of supply, the South West Bex Coupany,
while the Ottumws Shipping Conteiners is only sixty-eight miles away from
the Iowa Fiber Box Company, who supplies it with corrugated shests.

The affiliated box company group of the Hecerner Corporation are so
located that they are able to supply corrugated boxes to any concern throughe
out the central United States within two weeks, the usuel period allowable

before the consumer's supvlies would be sxhausted.

1z¢, is Carson, Vice Fresident and Sales ilenager, ABC Corrugated Hox

Compeay, Personal Letter, {(lurch 10, 1950},
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CHAPTER VI

WMUSECGEE BRAWCK OF T4l CONTAISEL CONPORATION OF AMERICA

i
i

The shoet plant located at Puskopee, Oklahoma, is the zecond most ime
portant producer of corrugated boxes in the state. It is z branch menu-
facturer of the Contalner Corporation of America, which consisis of a number
of plants whose nain offices are ab Chicago, Illinois.

Thig plant at luskogee has bsen reocontly ssitoblished, sterting its
operations in ¥ovember, 1949.}  The plant representatives report suecessful
operations, and are planning to install a corrugator in the near fuburs.

The Conbainer Corporation of America picked Muskoges, Oklahoma, zs the
location of this sheet plant because of the numerous glass companies low

cated in Oklahoma, About two-thirds of the plant producktion goes to these

glass facbories. Ferty to forty-eight cenning plants thebd reguiro boxes

surround HMuskoges. The company desired to i

rte a plant in an area where
it had previously not been represented. Huskoges was chosen because it is
situated in & repidly developing manufacturing and industrial area. Geo-
graphic location and its natural resources were glven due consideration.
Powsr cosgis, however, were high eunough to be coemsidered a negative influence
in the location. 7The good labor supply was also btaken into account.,

The plant is situated aboul three miles south of downtown Muskogee on
Highway Wo, €4, The inside dimensions of the building are 100 x 225 feet;
the plant therefore occupises more than 22,500 square feet of flcoor space.

‘he grounds contalp thirteen acres so that there is considerable room for

1M. D. ®renn, Officelanager, Muskogee branch of Container Corporation
of America, Persconal Ianberview, {(June 2, 19%0).
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expansion in the fuburs. The esteblishment has a capltel valus of £250,000,.
The Industrial Foundation of Muskoges, Uklah oma,ﬁ played a sipgnificant
roll in the attraction and locstion of this plant. The Foundetion hought
the land and paid for the construection of the bullding. After completion,
the Container Corporstion of Americs paid the Poundation for the land and

s

. ©
improvements.

Products Produced

At present, this is & sheelt plant, using corrugalbed material for the
manufacture of its boxes. ¥he company gets its sheets from the Container
Corporation of Amorica plant at Fort Wortn, Texas. The siweeits of corrugabted
board are chiefly treansporied to iluskogee by the liissouri, hansas aud Texas
Railroad. To a lesser extont, hauliag is dons by company-owned trucks,
each having & capacity of 110,000 sguare feot of corrugated hoard. However,
plans are for the installation of & corrugator in the near future. The
plant will then bs a complete ons-unit corrugating factory withowd dopendence
upon the Porth Worth source for materials.

e s

The approximats production of the uskogee plant is six million sguare
feet of sneet per month, and of this amount about three perconl is waste
in the form of box trimmings. This wsste is baled and sent back to Fort

Worthh whers it 1Is s0ld to paper mills and ig reprocessed into papor.

ek

Since this plant, at present, is nobt & complebe one-unii plant, the

Zin organization, consisting of $100,000 whese purpese is to attract
and help establish new businesses in Muskoges. OSinecs its inception, the
Foundation has had over three and one-half million dollars worth of cone
tracts or inguiries concerning Muskogee as a potentiel industrial location,
Thig organization is a function of the HMuskogee Chamber of Commerce.

Sy, ™. McCaunley, Muskogee Chamber of Commerce, Personal Interview,
(June 2, 1850),
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iuskoges office orders the specific type of corrugaied board to be used in
the processing of esch customer's ovder from the Fort Worth plant., bhost
box designing is done at the Huskogee plant, but the srtistiec desizus for
printing purposes are dons at Fort VWorth. Uhen the corrugeted sheets arrive
they are run through the printer-slotter, where the design is printed on

the box snd slots mede at the proper place in the corrugated board. Thsn
the sheets pass through the stapler where the ends of the box are fastened
together, Tape also is used te fasten the ends.

The boxes are shipped in a flat or "knocked~down" condition; these
are tied into bundles ready for shipment. BEach bundle contains sn even
number of boxes, usually iwonty-five to thirty, and weighs betwesn thirty
and thirty-five pounds. Corrugated board is also made into box pads and
partitions which are shipped with the boxes. The plant has faecilities for
loading and unloading the boxes; the sheets by reil on the south side and
by truck on the north side. Over one-half of the boxes are shipped by
company-owned trucks snd the remainder are shipped by rail,

Employeas are elassifisd according to hourly or salary pay. Thirty
people are employed in the plant proper and these emplovees are classified
as hourly paid, while ten &re employed in the office and they are clsssified
as salary pald. A piece work incentiy@ plan will be put into eperation in
tho plant proper at & later date. A total of forty peopls are employed

bwv the company.

Irade Territory

Figure 7 shows the trade territory of the Muskogee branch of the
Container Corporaticn of Amerieca, and included in this area is also the

trade tervitory of the gorrugsting plant at Fort Worth, Texas. This trade
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area includes Oklahoma, New MNexico, Texas, ﬁrkansas, Loulsiana, sad all
counties south of amdincluding Hamilton, Kearney, Fimney, Hodgeman, Paunes,
Stanfford, Rice, McPherson, ifarion, Chase, Lyor, Anderson and Linn counties
in Hensas asnd 2ll countiss west of and including Barton, Dade, Gresn,
Christien and Teney in Hissouri. A sales manager and two salesmen cover

this territory for the two plants.

Fubure Possibilities

The management of this company expschts a continued increase in business
for the luskogee plant due to the glass works, the food processing plants
and the other manufacturing industries in the surrounding are=z.,

This expected fubture expension is borne ocut by the fact that the company
has found the business to be such that it can afford to put in a corrugator
in the near future, Such growth was anficipated when the company initially
purchased enough land to allow for any reasconable enlargement in the size

of the plent,



CLARKSBURG PAFER COUPANY

The third factory, in order of its importancs in paper box yields, is
a brauch plant, situated in Ada, Oklahoma, of the Clarksburg Paper Company.
It is & complets one-unit corrugated box producer, manufacturing boxes
for the Hazel Atlas Gless Company factoriss &t Ada and Blackwell, COklehomna.
This paper box branch is owned by the Clarksburg Paper Company of Fittsburgh,
Pennsylvania,

The factory was established by the Hagel Atlas Glass Company at Ada
in 1930, 1In 1937 the plaunt was purchased by the Clarksburg Paper Company
end has continuved to operete under its proprietorship. The box company
remained in the same group of buildings as occupied previously by the lazel
Atlas Glugs Company, snd from all outward appesrances is an integral part
of the glass plant in spite of its changed business status,

The plant produces the complete corrugated box, box pads, partitions
and dividers. ‘Ihe manufacturing process is almosht identical with that of
the South West Box Company at Sand 3prings, Oklshoma. The paper is received
from various sources, but the most important are Dallas, Texas, and Chile
licothe, Ohlo. Kraft paper is the main menufacturing material. The Clarkse
burg Paper Company produces approximwtely five milllon square feet of cor-
rugated board per month.

Thirby people are aemployed by the Clarksburg Paper Company. The smployees
are classified os semi-skilled, except for a few adminisbretive personnel.
Workers arc paid according Lo an iuncentive pay scale, which functions similar
to that used by the Scuth Test Box Company. The employes receives a base

2

pay and & bonus for say production over o minizmur shendord set by the company.
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ihe company is uwalque in that it suppliss only corrugated boxes bo the
Hazel Atlas Glass Company at Ada and Blackwell, Cklahcma. Since bhis company
only servses thls ons ocustomer, it does not enter into compebitiocon with ether
gorrugated box companies.

The problem of Srensporiation, which is & very important cost item in
the corrugated box industry, is reduced to a minimum at Ade. As previcusly
stated, the box plant is locsted within the same groupy of buildings occupied
by the IHazel Atlas Glzss Company. Therefore, after the boxes are made,
they are transported by small power-driven trucks to anotbher building where
theoy sre used by the glass plant, Shipment to Blackwell is likewise
cheap and sasy, being & haul of about 175 miles by commercial trucks., The
Ade gless plaant uses approximebely two-thirds and the Blackwell plant one-

third of the tobtal boxes produced, but this proporticn varies somewhatb

acoording &

O

demands and relative production of the two glass plants. At

present, the Clarksburg Paper Company doos not plan to enlarge the size of

its plant or expand its trade territcry.l

Liiliien J. Kietihley, Supervisor, Clarksburg Paper Company, Personal
Interview, (June 26, 1950)
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CHAPTEY VIIX

The Sooner Corrugated Box Company, located at 818 North Harvey Street,
Oklshoma City, Oklahoma, is a branch plant of the Lawrence Faper Gompeny of
Lawrenoce, Kansas. <{he Sooner Corrugated Box Company operatos as a‘sheat
plant and produces completed corrugated boxes. It is the smallest producer
of the four plants in the state. The corrugated sheets are supplied by
the Lawrence Paper Cowpany.

In 1834, Dr. E. C. Harlow, of Oklahoma City, established the Ploneer
Box Company which wes a year later to become the Sooner Corrugated Box
Compeny. Dr. Herlow had become interested in such a business because he had
acquired papermaking equipment that locally had been used to make crosg-

word puzzles. His business venture

oy

roved unprofitable snd he sold oub his

o

interest to the Lawrence Fapsr Company in 1935b.

The Lawrence Faper Company purchased the Pionser Box Company in ordsr
to expand their trade territory and to sstablish & corrugated box plant
in Oklahomz. Sinece 1085 the company has been known as the Sooner Corrugatsed
Box Company. The company was espocially named to show thet it was a local
CONGCBIil.

The present plant is limited t¢ ¥,200 square feet of floor space, which
houses @1l the machinery, an office and also serves as storage room for
the corrugeted sheets aad tvhe finished boxes. There is the standard
equipment for a sheel plent, nsmely the scorer, slotter-printer, and
gtapling pachine. The plent in wdditicn has a smaller slotber sud secorer

which are used for making partitions and dividers.
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Products Produced

The Sooner Corrupgated Box Compmny is a sheet plent and produces the
comzlate corrugated box. The corrugated shoets are shipred in under contrast
by privately owned trucks which ruan betwoen the lLawrence Paper Company and
Oklahoma City. They haul the corrugated sheets to Oklahome City and waste
paper back to Lawrence, Kansas. This Cklshoma plant yroduces a fow different
gtandard sized boxes. It does not market a large wariety of box styles
and shapes like the other larger box nlants in ths state. The exception
to this rule is that the plant does sell some baby chicken boxes, but they
are made by the Lewrence Fpaer Company, being distribubed, in mart, from
Oklshoma City.

The production of the Sooner Corrugated Pox Jompany requires approxi-
mately 400,000 square feet of corrugated board per month. 3Seven peoplse
are employed by the company, five men and two women. The employess are

pald on an hourly basis.

Irade Territory

The trade territory of the Sooner Corrugated Box Company includes
Oklahome and part of the Texas Fanhandle, however the overall trade terri-
tory of the Lawrencs Faper lompany includes 2ll the United States west of
the Mississippi River.

4% present, the most important problem faced by the company is obtaining

2 2

the corrugated sheets from Lawrencs, Lansas, sc as to make prompt deliveriss
to their customers. The present plant is not on 8 railrcad line so that
all materials, both those shipped in and out, must be handled by truck. The

plent does not operate its own trucks, but hires an independent trueking

company, operating under contract.,



TIGURE 8
Sooner Corrugated Box Company

{Courtesy lir. Tloyd L. Shields)






Whon & customer places su order, the plant has to obtain the corrugated
shests from the Lawrence Paper Cempany; dsllvery of these to Uklehoma City
mey take two or three weeks. Aftesr The corrugabted shests arrive tusy have
to be processed into the completed corrugated box which reguires seversal
more days. itherefore, & tobtal of three %o four weeks are nosded from the
time the order is placed by the cusbomar uatil the corrugated box ip ready
for delivery. Siaece most customers only stock aboubt a two weeks supply,
they canuol meet regular merket demands. 1T isg thought that when the new

plant is built nesr a rallrosd the proviom will be solved.

Future Possibilities

The compeny plons to consbruct & new establighment at 2400 South Mein
in QOklehoma City to be cecupled befwre September 1, 1860, when the preseunt
lease ends. The building will have 15,000 squarce feet of floor space.

The cspital of the building and grounds will be $50,000. In additicn, the
equipment 1s valued at snother $40,000, This plant will be constructed by
the side of the Frisco Rallraod trecks, giving the company aeccess to rail
transportation, Rallway shipment will enable the conmpany to pet ity cor-
rugated sheets more quickly from Lewrence, Kansgasz, thus giving better
pervice to its customers., The Qklahoma plant will alazo be able to store
more ecorrugnted sheets, redueing the number of required deliveries from
Lewrence. If business continues to increase, &s the compsny expects it to

do, & corrugator will be installed sometime later,l

1Floyd L. thields, Manager, Sooner Corrugated Box Company, Personal
Interview, (June 14, 1950),



CHAPIER IX

SUMEARY, WITH PARTICULAR CONSIDERATION

CF THE MHDUSTHY IN ORLAZUMA

Most of the paper developments occurred cutside of the United States,
while most &1l of the significant paperboard and corrugated box developments
vwere a product of United States industry. The development of paperboard
was the first big step in the development of the fibreboard box of today.
The development of paperboard led finally to tho inbtroduction of ecorrugated
sheets which were first used as a packing material and later were developed
into the corrugated boxes of toauy.

The corrugsted box offers a cheap, mass produection shipping container
that is so designed as to adequately protect the merchandise besing shipped.
It is necessary to have a shippinp conbtainer that can be produced cheaply
and in quantify to meet the needs of mass production, Hanufacturing close
to the market keeps down transportatin costs and makes it possible to
meet the demands of the customers.

Pigure 9 shows the distribution of the four corrugated box plants in
Cklehona. These four are loeated in the eastern half of Oklahoma, and were
first established at their present locations primariiy to serve the glass
manufactures and glass container packers located in this section of the
state. Approximately two-thirds of the Gotel production of corrugated boxes
manufactured in Oklehoma still are utiliged by the glass industry here. The
remaining one-third is distribubed among the many different types of mer-
chandise being shipped throughout the trade territory of the respective

plants.
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The South West Box Company at Sand Springs ls the largest eorrugated
vox manufacturer in Ukleshoma., Itg average produstion is approximatsly

2

tmenty-two to twenty-~three million square fest of corrugated board per
wmonth, About 25 pereent of the corrugabed boxes produced by the plant is
consuned by the Kerr Gluss Company also loeated at Band Spriags. The
South West Box Company is a complets ons-unlt plant. The plant has the

capacity to produce considerably in excess of its present averaga productlon
of ecorrugatod board. Hence, it does not expect to increase in slze in the
near futurs.

The Muskogee branch of the Cfonbtainer Corporation of Amarica ranks
second in production of boxes in Gklahoma, with an average yield of approxie
mately six million square feet of corrugated board per month. %wo-thirds
of this amount is utilized by the glass companies surrounding Muskogae.
The remaining oune-third is consumed by the numerous food processing plants
and other industries located Iin the surrounding territory. AL present it
operaltes as a sheet plant, obbaining ibs corrugated sheets from the Container
Corporation of Jjmeriea unit at Fort Worth, Texass. The Oklahoma plant was
established with the l1dsaof expanding i1ts local market. Business has been
such that thoe wmanapement expects %o install & corrupstor in the near fubture.

The Clarksburg Faper Companj at Ada, @ branch plant of the Clarksburg
Paper Company of Pittsburgh, Pennsylvania, is the third largest corrugated
box menufacturer in the state. It is a complete onec~unit plent with an
average production of approximately five million square feet of corrugated
board per month. This box compuny is unigque in the fact that it enly
supplies one customer, the Hazel Atlag Glass Company plants at Ada and ab
Bl ckwell, Oklahoma. Due to its proximity to the glsas company, trensportas

tion costs are reduced to a minimum, except for swell transporting charges
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to Blackwell. The Clarksburg Paper Company does not plan to expand its
production in the near future. The plant has the necessary equipment %o
exceed its production of five million square feet of corrugated board per
month, should the glass company need more boxes.

The smallest of the manufactures in Oklahoma is the Sooner Corrugated
Box Company located in Oklahoma City. The average production of this
plant is approximately 400,000 square feet of corrugated board per month.
This plant operates as a sheet plant, obtaining its corrugated materials
from the Lawrence Paper Company at Lawrence, Kansas. Although the smallest
corrugated box producer at present, the Sooner Corrugated Box Company an-
ticipates & greater relative expansion program than any of the other tihree
box plants in the state. The company expects to construct & new building
having approximately 15,000 square feet of floor space and if business
continues to increase, as the company expects it to do, a corrugator
will be installed later. However, after the company has expanded it will
still be the smallest oorrugatod box plant in Oklahoma, with respect to
size of plant and production, although its output of corrugated board is
expected to increase.

Three of the four ccrrugeted box plants in Oklahoma were first’attraoted
to Oklahoma primarily to supply the numerous glass factories located
throughout the state. The other one, the Sooner Corrugated Box Company,
developed from a cross word puzzle factory and is the least significant
box plant in the state,

The four corrugated box plants in Oklahoma represent two different
stages of development. The South West Box Company and the Clarksburg

Paper Company could be classified as mature in their evolution., That is,
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they are both completo one-unit plants, and they do not anticipate any
immediate expansion either in plant size or trado territory. Ths iluskegse
branch of the Container Corporation of America expects soon to instell a
corrugator, while the Sooner Corrugated Box Company 1z now construcking a
new complete one-unit plant, but et preseat they may be classified &s
youthful in their stage of development. After corrugators are added to the
two shaet plants, and the markets adjustéd, all four eorrugated box plents
in Oklahoms will be complets one-unit box plants., Then, they may be all
considered as maturs, or stabilized in their development. The fact that
all of these companies are anticipabting enlargement of thelr market or
continuation of present demands is reascnable evidence that they expect
the manufacturing industries in Cklahome to continue to grow in ths future.

The four corrugated box plants in Oklahom& smploy approximately 177
people, and the aversage total preoduction for these four plants is aboub
84,400,000 square feet of corrugated board per month. The combined
capital vslue of the four corrugated box plants in Cklehoma is approximately
£1,500,000., Each of the four corrugated hox plants in Oklshoma are sube
sidiary plants of larger box crganizaticns loeated sutside the state.

it should be emphasized that, in every case, the box compaay established
its plant in an area whers thore was a large demand for corrugated shipping
containers. It was necessary for the plants to locate Lhemselves near
astablished and potential cusbomers in order Ho give satisfactory service,
and have a low transportation cos’, which are considered nscessary reguire-
meonts in the successiul 0peratian”bf the corrugated box industry,

These four corrugated box plants have the capacity to supply most of
the wmanufacturers and slippers located Lhroughout Oklahoma and limited arsas

outside with corrugated boxes for the handling asnd shipment of thaiv
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merchandies. These factories, likswise, can ex

to meet eny ressonuable demands. In the immnediate fubure,

1ittle likelihood bhat any wnew plants will be located

f—

rars, and that is

s 1t should be froam av ocouncaic point of view, because the pruseomd

producers mneet the needs of the sgtate.
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