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VINYL PLOOR TILE

INTRODUCT ION

The purpose of this report is to present basic informatiom
for establishing a manufacturing plant in a foreign country
to produce vinyl floor tile.

GENERAL ASSUMPTIONS

In order to make realistic estimates im this report, certaim
assumptions are made. These are:

1. The costs of the building and general facilitles are
based on (nicted States prices.

2. Material costs are based on sizes and specificatioms
of materials used in the United States.

3. Llabor costs are based om the average for the imdustry
as recently published by the United States Bureau cf
Labor Statistics.

4. Adequate power and water are available at the plant
site.

5. Adequate transportatiom facilities are awailable at
the plant site.

6. The plant operates eight hours a day, five days a week,
and fifty weeks a year. However, the plant may be
operated any desired number of hours per day.



7. WNo special provision is made for the training of new
personnel. It is assumed that learner's rates are
paid in such cases.

8. The following items cannot be estimated realistically:

A,
B.
C.
D.
E.

Land value;

Distribution and selling costs;
In-freight and out~freight;
Administrative costs;

Taxes.

While general estimates will be made of each of these
items, for the purpose of completing cost estimates,
adjustment should be made in accordance with actual
local costs.

In fact, all cost estimates contained in this report
should be adjusted to confurm to local conditions.

9. Columns are provided in the tables included in this report
to facilitate the conversion of cost figures to conform
with local costs.

PRODUCT SPECIFICATIONS

The plant described in this report is designed to produce standard

vinyl floor tile, nine inches by nine inches by ome-eighth inch thick.

Other sizes and other products may te produced im this plamnt, but

for the purpose of this report omly the nine-inch floor tile will

be considered.

PRODUCTION CAPACITY

The capacity of this plant is about 1,000,000 vinyl floor tiles per

year, which is equivalent to 500 per hour or 4,000 per day.



MANUFACTURING UNIT

The manufacturing unit of this plant is one floor tile, 9" x 9" x
1/8". Other sizes of floor tile can be produced with this equip~

ment.

MANUFACTURING OPERATICKS

1. Raw materials receiving and storing == None of the raw materials
is of a kind that is likely to give rise to problems in comnection

with receiving and storing. Usual procedures are followed.

2. Weighing and compounding == Vinyl resim, picco resim, and ligquid
plasticizer are combined in the proportions called for in the formula
usec, This and other operations are controlled by laboratory findimgs.
If the number of varieties of mixes is kept to 3 minimun, the extent

of laboratory control will be reduced.

3. Mixing ingredients == The mixing of the varicus ingrediemts is
done according to formula, and the process is carried out inm a small

mixer which may be either opem or closed.

4, Fluxing or warmeup milling -- The compound must be thoroughly
mixed. To accomplish this the usval mixing of ingrediemts is followed

by a further fluxing and milling process.

5. Calendering == The calendecring process for vinyl flooring cam be

done at temperatures of 250° Fahrenheit to 320° Fahremheit, depending



upon the formulation and processing procedure used.

6, Laminating and polishing <~ It is desirable to cool the calendered
sheets immediately #.fter they leave the calender to prevent the sheets
from sticking together in the roll, The next step consists of plying~
up a single sheet of calendered face stock with two sheets of backing
stock and laminating this assembly in a polished steel mold 36" x 36" x
1/8" in internal dimensions. The laminating operation is carried out
in a multideck press equipped to supply sufficient heat to fuse the
individual sheets into an integral unit and equipped to cool the

resulting assembly under pressure.

7. Cutting to size == The sheets assembled and formed im this mammer
are sanded on the back to assure satisfactory adhesion when the tile
is laid., The gheets are then sheared tr the required dimensions and
then cut to make standard tiles (9" x 9"). Other sizes can be made,

but for the purposes of this report all the tiles are nine inches

square.

8. Packing and shipping -- The finished tiles are packed in cartons

of 48 tiles esach, ready for shipping.



Vinyl resin

Picco 100 resin
Liquid plasticizer
Litharge

Lead stearate
Whiting

Clay

Asbestine

Colox

Cactons

TOTAL

DIRECT MATERIALS

Annual
Requirements Unit Cost
Tons
72 $ 400
21 600
18 400
1 400
2 320
72 30
38 38
72 300
4 1,500
12,500 (cartons)

Aoaual Cost
Estimated  Actusl

$ 28,800
12,600
7,200
400

640

2,160
1,440
36,000
6,000

2,130

HERRERRENE

$ 97,370



PLANT LAYOUT

A plant layoutr indicating the location of the equipment is shown

on the last page of this report.

PLANT SITE
To provide for eventual expansion the plant site should have an
area of one-half acre.

The cost of the land is estioated at $500.

BULLDINGS

A one-story building will be required, about fifty feet wide by
eighty feet long or about 4,000 square feet of floor space. The

building may be comstructed of any suitable local fireproof

material.

The cost of the building is estimated at arvuc $3.75 per square

foot, or $15,000.



POWER

It is assrmed that a dependable supply of electric power will be
available from public power service lines. The toral connected load

is about 150 horsepower,

On this basis the annual cost of power is estimated at $2,250.

WATER
The water requirement is estimated at one million gallons annualkly

for production, sanitation, and fire proteccion,

The annval cost of water is estimated at §$300.

FULL
The fuel requirements for this plant are esrimated at approximately

3,000 gallons of oil for heating and process rellers.

Tre estimated annual cost of fuel oil is $300.

TRUCK
No truck, owned and coperated by the company is comsidered mecessary
for this plant. Ilocal builders will pick uvp any tiles they buy at
the factory. Deliveries to dealers and out-of-towmn purchasers will
be made by public tramsportation systems. Good highway facilities
will be necessary because the combimed shipmenmts im axd ocut are

estimated at &0 tons per month.



PRODUCTION TOOLS AND EQUIPMENT

Description

Internal mixer or open mill
Flux mill

Calender

Laminating press

Cutter

Compounding equipment

TOTAL

NOTES :

Equipment list explanatiom

Cost
Estimated
$ 12,000
9.000
20,000
6 , 000
2,500
G630

Actusl

T

$ 50,100

|

i. The internal mixer im a U.S.A. factory would be preferably

a large Banbury, but the cost and productivity would mot

be economically soumd overseas in most areas.

Therefore,

the above mixer is best 2 small, sturdily-built two-roll

mixer. This is the same as would be used for rubber ciles.

2. Flux mill

This is a standard two-roll rubber or plastic mill with

cast iror chilled rolls or steel rolls (hardemed); the

steel rolls are to be preferred.

will be from 14" to 20" im diameter amd from 40" to about

The size of these rolls



3.

50" long. The rolls rotate at the sime specd--even
friction ratio. This will will require about a 50 hp.
motor. MHill rolls should be cored for steam or cold water,

as required.

Calender

The calender recoumended here is a standard steel or

cast irom three-roll (or ihree-bowl) calender. A four=~

roll calender is better, but too expensive for overseas
operation, in most cases. The calender should have rolls
approximately 40" long. The motor should be cored for
application of steam and cold water, as the occasion demands.
Roll surfaces should be ground amnd pol ished and free of im~
perfections. Price quoted is for a new calender with re-

built moteor. For a new motor, add $2,000.

Laminating press

This is similar to the hydrawlic press specified for rubber
tile (to which the reader is referred). The fumction is mot
to vulcanize but, rather, to fuse together the backing stock
and the face stock. Highly polished steel m'ﬁés {abour 35" =
36") are reguired. The press may be melri-decked (to con-

tain twe or more molds ar omce).

Catring press

The cutting press is a sma’ ]! model 42" astromstic tile



cutter and will produce 500 tiles per bour with an
experienced operator. An excellent sachine is the
Campbell tile cutter. This unit will accurately cut

tiles from 4" to 24" square on inch intervals.

5. Compounding equipment

This will coasist of one heavy weighing scale (floor type)

of ug to 200 pounds capacity and a smaller, more accurate,

scale for weighing colors, which will be about L0 pounds

capacity. Various metal comtainers, benches and bins are

included. Price is for all new equipment.

OTHER TOOLS AND EQUIPMENT
Cost

Description Estimated Actual
Laboratory equipment $ 2,500
TOTAL $ 2,500

Laboratory equipment - explanation

’H"ﬁ

3" x 8 or 4" x 9" two-roll mill with moror. This is
very desirable for comtrol tests, mew test formulatioms, and

matching colors.

Accessory equipment and hand tools. A dead weight
plastometer (du Pont type), rimg and ball apparatus,

¢lassware, thermometers, imdemtation tester, flex tester.



FURNITURE AND FIXTURES

Number Unit
Item Required Cost
Desk and chair 1 §$150
File cabinets 2 75
Typewriter 1 150
Adding machine 1 150
TOTAL

SUPPLIES

Item

lubricants and hand tools
Maintenance materials and repair parts

Office supplies

TOTAL

-lle

Cost

Estimatred Actual

$ 150
150
150

Annual Cost
Estimared Actwal

$ 100
1,400 —_—

100

$ 1,600



Number Hour Ly Annual Costc

Occupat fon Required Rate Estimated Actusl
Mixer 1 9l.50 $ 3,000 —
Compounder and storesman 1 1.30 3,000 —
Flux mill 1 .50 3,000 R
Calender operator L l.50 3,000 —
Laminat ing press operator 1 1.50 3,000 —
Cutter operator 1 1.50 3,000 —
General operators 2 1.50 6,000

TOTAL 8 $ 24,000

Each of the direct latorers is qualified to operate any of the steps

in the process and is sent from ome spot to another.

INDIRECT LABOR

Number Hourly Aanual Cost
Occupation Required Rate Estimaced Actual
Manager 1 $3.00 $ 6,000
TOTAL 1 $ 6,000

The manager buys, sells, keeps books amd supervises the eight operators.



Descriprion

Building

Production tools
and equipment

Other tools and

equipment

Furniture and fixtures

TOTAL

Item

Depreciation
Indirect labor
Supplies

Power

Water

Fuel

TOTAL

DEFRECIATION

Estimated

Cost

$ 15,000

50, 100

2,500
600

Years
Life

20

10

10

10

MANUFACTURING OVERHEAD

Annval Cost

Estimated

$ 750

5,010

250
60

$ 6,070

Actual

Aonuval Cost

Estimated

Actual

$§ 6,070
6,000
1,600
2,250

300

300

$ 16,520



item

Direct materials
Directr labor

Manufacturing overhead

TOTAL

Irem

Land

Buildings

MANUFACTURING COSTS

FIXED ASSETE

Production tools and equipment

Other tools and equipment

Furniture and fixtures

TOTAL

Annval Cost
Esrimated Actual
$ 97,370

24,000 e
16,520

$ 137,890

Cost
Estimated Actual

$ 500
15,000
50,100

2,500

600

$ 68,700



HORKING CAPITAL

1ltem

Direct materials
Direct labor
Manufacturing overhead

Reserve for sales collections

TOTAL

CAPITAL REGUIREMENTS

Item

Fixed assets

Working capital

TOTAL

~15-

3O days
15 days
30 days

30 days

Cost
gstimated Actual

$ 8,100
2,000

1,400

15,400

$ 26,900

Cost
Estimated Actual

$ 68,700

26,900

$ 95,600



SALES REVENUE

The current selling price, f.o.b. plant, for vinyl tiles, 9 imches

by 9 inches, is $0.185 per piece.

tiles,

Based on these figures, the gross annual sales would amount to

1,000,000 x $0.185, or $185,000,

The annual production is 1,000,000

RECAPITULATION OF COSTS, SALES AND PROFITS

Item

Direct materials
Direct labor
Manufacturing overhead
Total manufacturing cost
Interest on loans
Insurance
Legal
Auditing
Unforeseen expense
Total administrative cos

Sales commissions

S

ts

Travel, bad debts, discounts and

allowances, freight-cut
Profit before taxes

Total annuwal gross sales

Estimated
_Cost
& 97,370
24,000
16,520
$137,89%0
2,900
300
300
00
1,610
©,210
1,900
2,000
37,000
£185,000

Actual
Cost

N

]



BULGET CONTROL:

A requisition form designed to provide sccurate records of procurement
and indicate the purpose of nrocurement with the least smount of time
and effort is shown on the following page.

This form has an sccount mmber for each type of the varicus expendi-
tures which the mansger will review in detall, monthly or oftencr, im
order to control his expenses. Some ftems, such as power and water,
are usually under contract and are easily checked by reference to
monthly bills. For simplification, items (merked with an asterisk
below) are cmitted from the purchase requisition. Variations in the
labor costs are easlly reviewed by exsmination of the payroll vouchers.
The simplified type of control thue provided makes certain that the
manager can control expenditures prorptly.

Pollowing the requisition form, & sample voucher check is shown.
Voucher checks should be used for the psyment of all expenditures and
the appropriate book account mumber placed om esch voucher.

At the end of each month the mansger will receive a statement of all
expenditures broken down by budget accounts. If the expendltures ex-
ceed the budgeted monthly allowances of emy of the accounts, the
bookkeeper will furnish the manasger with « bresk-dowm of all expendf-
tures relative to the budgeted accounts exceeded. ALl these supporting
data cen be secured by reference to the purchase requisitioms and the
check vouchers. This reference will enable the manager to determine
vhat csused the over-expenditure and take corrective actiom.

If at eny time during each month it becomes apparent that expenditures

will exceed any of the budget sccounts, the bookkeeper will bring this
to the attentiom of the mamager for his informastion and sctiom.

BUDGET CONTROL ACCOUNTS:

Monthly Monthly Annusl

Account Number Expense Builget Budget Actual
10 Administrative $ $ 383 $ 4,600 $
20 Sales 325 3,900
30 Direct Materials 8,114 97,370
k0 Supplies 133 1,600
5] Fower® 187 2,250
52 Water* - 25 300
53 Fuel ________ 25 300
60 Unforeseen Expense 134 1,610
(Reserve Account)
T1 Direct Labor* 2,000 24,000
72 Indirect Labor¥* 500 6,000
80 Depreciation .
(Reserve Account) 505 6,070 N

Note: Administrative includes imterest om loans,
imsurance, legal and auditimg.

-] T-



COMPANY NAME . DATE

PURCHASY REQUISTTION
110 ADMINISTRATION
1™ 20 saLes

[ 1 30 MATERIALS

™ &o SUPPLIES
[ 50 yPILITIES

] 60 UNFORESEEN EXPENSE

'] DIRECT MATERIALS

-

| ] MAINTENANCE MATERIALS

INDICATE BELOW THE USE OF MATERIALS
[] MAINTENANCE SERVICES

[] OPERATING SUPPLIES

i

 GUANTITY

4

oo -+
—
o - .
- e
B
-
s

. PLEASE ORDER THESE MATERIALS OR SERVICES = |

DELIVERY WANTED

DESCRIPTION UNIT

|

QUOTES

FROM

QUOTES

LR
ok AR

| REQUISITIONED BY

!,
i

' ORIER §O. | ORDER DATE




R. W. MITCHELL MANUFACTURING COMPANY

1422 BOSWORTH STREET, 8. E.

ANYWHERE. U. S. A, ; 9.

d Pay o L o .  _DOLLARS S
| TOTHEORDEROF

R. W. MITCHELL MANUFACTURING COMPANY |

ANYWHERE, U. 8. A. ol o

L
ro FIRST NATIONAL BANK SAMPLE CHECK

" VIGE PRESIDENT |

ACCOUNT NUMBER

Sample voucher check to be used for the payment of
all expenditures in eonnection with Budget Control.

R. W. MITCHELL MANUFACTURING COMPANY

«19=



ENGINEERS :

The services of professional engineers are desirable in the
design of this plant, even though the proposed plant is small.

A correct design is one which provides the greatest economy

in the investment of funds and establishes the basis of opera-
tion that will be most profitable in the beginning and will
also be capeble of expansion without expensive alteration.

The addresses of professional engineers who specialize in
industrial design, some of vhom may be willing to undertake

such work on low cost projects overseas, canm be secured by
reference to the published cerds in various engineering magszines.
They may also be reachea through their national organizations,

one of which is the

liational Societvy of Professional Engineers
2029 K Street, Northwesi,
Washington 6, D. C.

Manufacturers of industrial equipment employ engineers familiar
with the design and installation of their specialized products.
These manufacturers are usually willing to give prospective
customers the benefit of technical advice by those engineers in
determining the sultapility of their equimment in any proposed
project,

Tne egquipment manufacturers also know, and can recammend,

professional engineers in privave practice, who are willing and
able to provide appropriate consulting services.



TRALNING:

Manmufacturing an inferior gquality of product during the training
period could create sales resistance that might be difficult to
cope with later. To avoid such possibilities, the quality of the
product should be maintained at all times, including the training

period.

In same areas skilled operators may be available locally. In other
areas all the operstors may have to be trained.

If skilled operators are not available, adequate training would be
assured by using one or more of the following methods:

A‘

B.

If the plant is designed and installed by s competent
engineering firm, the comtract should be negotiated, If
possible, on 2 turn-key basis. On this basis the comtrac-
tor agrees to operate the plant and produce the gquality

and quantity of the product stated in the comtract for an
agreed veriod of time. Such a contract would assure
adequate personnel training, simce full guantity and quellty
could not be produced with sn untraimed crgemizetiomn.

The engineering firm thet designs and installs the plamt

can usually meke training arrangements to have key persomnel
placed, for training purposes, in & foreign Industry that
produces the same type of product. This would provide

training for the key personnel while the plant is being
installed.

If neither of the above methods is possible, then qualified
and experienced individusls should be employed for the key
positions, either permenently or temporarily, to perform
the key operations and assist in training the orgamizatiom,
even if they must be secured outside the coumtry.

The manager should heve years of successful experience im
this type of business and be fully qualified im a2ll phases
of management, including the training of employees.
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RIS IO .

¥ els iz alwnys danger of ascelident and injury io any
industrial nlant. Hecause of this, the mangger shoula
tawe specific action to bring to the attention of each
emnloyes the imnortance of sefety precautions and ine
tellipent first ald.

Practically all machines have safety appliances, and
the maneeer should see that these are {n pgood working
condition and that the operators arc making full uwse of

In nddition o constant satehfulness to nase sure that
211 vracticatle safety precautions are taven, first ald
supplies should be readily avallaple. Une complete
Pirst aid »it showld be maintelined near the manager's
office, and others at sppropriate places throughout the
riant. Some of the empioyees should ve traimed to pro-
vide {irst ald service.

B2

I

Thee use of apeident posters o the plant have prowed to
be of wolue in reducing accidents. It is recamended
thet sucn posters be wsed, and that same direct special
action oe itaken by the maveger, at least once each month,
to bring to the attention of all versonmnel the importamnce
of salety precautions.

A Tire brigade caoouwld be estabvlished and each member
trained as to his responsibility in case of fire. Fire
drilis showld be conducted periodically.

It iz recomended that the employees be encouraged to
offer sugpestions or recomendations relative to preven-
on of accidents, removal of fire hazards and maintaining

-

i
general interest in all safety factors.



OTHER CONSIDERATIONS

There ar» other important. subjeccs, showm below, that should be fully
investigated and considered. Information on these subjects is usually
available from such sources as banks, govermment agencies, exporters
and importers, wholesalers, retailers, transporration companies and
manufacturers.

MATERIALS AND SUTPLIES

L. Are all maierials and susplies avallable locally?

2. 1Is the local material market competiiive?

3. Is satistactory delivery of local materials assured at reason-
able prices?

4. What materials and supplies must be {mported?

5. Are they available in world markets at competitive prices?

6. World prompt del.very of imported materials and supplies be
assured so that large inventories would not be vequired?

MARKET FACTORS

1. I3 there already a demrnd for the product?
A. Who are the primcipal consumers?
B. Who are possible new consumers?

2. How is demand fcr the product now satisfied?

A. By local production? If so, what is the volume of anmuval
production?

B. What percentage of consumptiom is filled by local produc~
tion?

C. By imports? If so, what is the volume of annual {mports?

D. What percentage of consumption is metr by imports?

E. From what areas are imports derived?

3. What is the estimated annual increase in local comsumption over
the next rive years?

A. How were such estimates made?

B. By reference to official figures on populatiom growth.
family budgets, imports, etc.?

C. By consultation with trade or industry, ministries,
associations, bankers, commercial houses, wholesalers,
retaiiers, industrial consur=rs, etc.?

Y% T



exiFting
the

Lo I the product is already being manufactured, can the
and eartimated future local narket absort production of
new plant withoutl price-cutting or other dislocations?

De uld the estinated saleg price and quality of the new product
> {t eampetitive wa th an imported equlivalent?
A. After adiusting -;:w& Mb local conditions, s the
Wtfmm&m sales price of the product o high that
tari i protection :; necessary tw protecet Lt fram
,LT?JTW:"MW
EXPORT MARREVS:
4. woudd the product conpete in export narkets on the basls of

prige, guality and depen ‘adiﬁkh)iiilmy of supply?

fan export marcets for the product be Ieveloped?

10 e, In what aresas and in vhat annual volume?

. Whet procedures would be necessary 1o develop export meriets?
.  what would it cost?

@

£ T

VRREET NG #Reym S5

1. in endqulating costs of the product, has adequate allowance been
made for the expense of a sales department, advertising and pro-
motion thot might be required?

2. Do consumer prejudices against locally manufactured products
exist?

A. 1¥ so, why?

H. Would they apply w toe pew product?

Co I so, hoew cowlc they @ overcame and what
would it eost to do -07

3. Do marketing and discrileiion facilities for the product ewxis
A. If mot, can they be set wup?
RB. What would it cost to do so?

L. Will the product be soid to:
A. Waolesalers?
. Fetailers?
. Direct to consumer?
. Other jndustries?
¥ Gover-ment?




ECONQMIC FACTORS:

1. How much foreign exchange {and in what currescy) 1is required to
import machinery, equipment and supplies:

A. How much foreign exchange (and in wvhat currency) .s
required for annual interest payments and smortization
of any loans contracted to import mschinery snd equip-
ment, or for payment of royalties and technical servicest

B. How much foreign exchange (and in what currency) is
required for anmual import of raw materials and supplies?

C. VWhat are estimated annusl foreign exchange earnings snd
in what currencies?

D. Has careful comsideration been given to the possibility
of depreciation in the forelign exchange walue of the
local currency?

E. Has careful consideratic: bezno given to the possibility
of import comtrols, or restrictions on svallabilities of
foreign exc'ange necessary to operate the business?

F. What benefiis would the new businesz bLring to the economy
in the use of local reaw materisls: in esmploywent and in
technology?

G. Do dependahle fecilities exist for transportation, power,
fuel, wmter and sewege?

{1) If not, can existing deficiemcies be eliminsted
satisfactorily?
(2) What weuld be the cost to do so?

PERSUNIEL:

1. TIs there an adequate labor supply near the plant locstion?
A. If not, how can the problem be solved?

2. Can tpoe problem of training competent manasgement and super-
visory personnel be solved?

A. Alsc, ths treining of skilled lsbor?
B. Is techmical sdvice available in the locality?
€. If not, vhere can it be obtained amd whet will it cost?

LAWS AND REGULATIONS:

1. Do existing labor laws, govermment regulstions, laws and taxes
favor establishment of new business?
A. If not, can existing obstacles be remowved?
B. If sc, how and when?



1.

FINANCIAL FACTORS:

Technical advice on selection of mschinery and equipment.

A. 1In selecting the machinery and equipment for the
new plant, have reputable end competent engineers
and technicians been consulted®

B. Have they been asked for advice on the most suitable
types of machipery and equipment for the process and
locality?

C. Have they carefully compared costs of various suppliers?

D. Credit terms offered purchasers?

In wstimating the cost of the project, has careful considera-
tion been given to:
A. The effect on costs of delays in construction schedules?
B. In delivery and iunstalletion of machinery and equimment?
C. In import of essential raw materisls and supplies?

in calculating cash flow ané working capital rejuirements, has
cereful consideration been given to:
A. Maintaining adequate inventories of raw materials?
B. Supplies ana spare paris?
C. Seasonal fiuctualioms in the business?
D. The time required to liquidate credit sales to
customers and bad dests?
E. The period necessary to get the plant imto
productiont
F. Cash required to smortize its primciple loens?

If tke ecrnomy is in a period of inflatiom, has full allowance

been made for the influence of rising prices and weges on the
cost ni the project and om workimng capital requirements?

SHORT TERM BANK CREDTTS:

Has it been possible to make arrangements with locel benks to
finance short-time working capital requirements of the businesst

FINANCIAL PLAN:

Has a definite plen to finamce the project been worked out?
A. Is sufficient capital aveilsble locally?
B. If pot, what is the planm to cbtain the required
capital?
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ABBREVIATIONS

Degrees Fahrenheit
Feet
Inches

Horsepower



MIXER

Courtesy:
Clearfield Mach ne Company
Clearfieid, Pennsylvania
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