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FOREWORD

This brochure is one of a series of reports resulting from
overseas technical inquiries on factory or commercial estab-
lishments, operation, management, and engineering. The
report is designed to provide only a general picture of the
factors that must be considered in establishing and operating
a factory of this type. In most cases, plans for actual
installations will require expert engineering and financial
advice in order to meet specific local conditions.

Mention of the name of any firm, product, or process in
this report is not to be considered a recommendation or an
endorsement by the International Cooperation Administration,
but merely a citation that is typical in its field.

Industrial reports prepared for ICA under special contract
are customarily reviewed and edited before publication.
This report, however, like other technical inquiry replies,
has not been reviewed; it is the sole responsibility oi the
firm that prepared the report.

This brochure was prepared in January 1957 by H. D. Nottingham
& Associates, Arlington, Virginia.
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For further information and assistance, contact should be
made with the lecal Productivity Center, Industrial Institute,
Servicio, or United States Operations Mission.
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ADHESIVE TAPE

INTRODJCTION

It is generally accepted that the best possible protection for

- many types of open wounds is a clean, sterilized bandage held in
place by strips of adhesive tape. Surgical adhesive tape is also
widely used to support back injuries and sprains., Although adhesive
tape is normelly produced in large plants using the latest mass
production methods, there is still ample opportunity, and need, for
the establishment of small, progressive plants for the manufacturing
of this product. Once established, opportunities for branching into
the production of related products such as electrical insulating
tape, packaging adhesive tapes and other similar items are limitless,

ASSUMPTIONS

In order to more clearly picture the plant described hervein,
the following assumptions have been made:

1. For initial production, only one of the many possible
types of adhesive tapes will be mznufactured, and tnere-
fore, only that one type 1s described.

2. Maximum plant capacity will be 120 yards per day.

3. The plant will operate one 8~hour shift per day, 5
days per week.

N L. To reduce initial capital investment, it has been

\ assumed that the fabric will be purchased rather than
produced by the tape manufacturer --- although if pos-
sible, it is preferable that the fabric should be pro-
duced by the tzpe manufacturer, or a subsidiary there-
of, so that a relizble and eccnomical source of material
may be maintained.



5. All *ape will be manufac’ured in rolls 36 inches wide, and
distributed to buyers in .. standard size - 12 inches wide
by 10 yards long.

6. The market is, or can be readily made, available.

7. Adequate and suitable water, electrical, sewage, transpor-
tation facilities, and raw materials are readily available,

8. Although some water is used in the actual manufacturing
process and should rightfully be included in material reguire-
ments, all water costs have been combined and included under
overhead,

9. The tape to be produced will employ a heavy, unbleached
muslin backcloth, and contains a water proofing layer.

PRINCIFPLES OF MaNUZACTURING

The production of surgical adhesive tape is divided into three
fundamentally different operations. They are: (1) making the fabric,
(2) compounding the "pressure-sensitive" adhesive, and (3) combining
the fabric and adhesive to produce the finished tape.

Fabric: Several kinds of fabric are in general used to provide for
specific needs: (1) a heavy, unbleached rmuslin backcloth for high ten-
sile strength reguirements: (2) a bleached muslin backing with embossed,
water repellant coating; and (3) a light, flexible, 160 thread count
fabric for reduced cost and gresler flexibility. The heavy muslin cloth
is best for strayping applications., Water-repellant cloth is widely used,
but may result in reduced adhesion due to accumulated skin perspiration -—-
thus requiring more freguent dressing changes. The light fabric is used
in gquantity by hospitals and doctors because it conforms so well to body
contours and is approximately 10% less expensive than the heavier material,

Adhesive: Compounding the pressure-sensitive adhesive is considered
a "trade secret" and manufacturers select methods experimentally designed
for the particular adhesive used. For lztex adhesives, production invol-
ves cutting bales of rubber into thin sheets, milling them together with
chemical additives, and then further cutting them into smaller pieces,
The next step requires addition of softeners and resins, then mixing;
solvents are added and agitation may be continued for as long as two days
before the proper consistency is reached., The product is strained and
then stored for use at a later date. Known formulations for pressure-
sensitive adhesives include:

1. Crepe rubber: 10 parts 2. Double breakdovn crepe: 20
Coumarone-index: 2 parts parts
Zinc Oxide: # part Para coumarone resin: 8.5

parts

Wood rosin: 1.0 part
Ligquid parafin oil: 0.5 part



Selection of a particular formulation depends on properties desired
in the adhesive, experience of the producer and availability of raw
materials., The major problem is usually one of producing an adhesive
which does not form a permanent bond or have too great an adhesive
bonding action --- rather than the opposite, as might be expected.

In addition, the adhesive should be non-irritating to the skin and
should possess good aging gualities in storage and in service. It
should exhibit minimum "creep" in use, be easily applied to the tape,
should not transfer to the back of the tape (offset) when rolled up,
and should be stable under a wide range of climatic conditions.

Final Product: At least eight separate operations and frequently
more (depending on the adhesive used and the qualities desired in the
product) are required to produce a roll of finished adhesive tape once
the fabric and adhesive have been made. Briefly, the fabric is unrolled
and fed through treating procedures which increase fibre strength and
prime the surface to promote adhesion of the adhesive layer. Next,the
continuously moving fabric belt passes through a series of drying rollers
beofre the adhesive is applied. When the adhesive is applied, a water
proof layc: may be calendered to the other side which will also tend
to reduce adhesive offset to the back of the tape when it is rolled up.
After adhesive application, the tape continues through a bank of drying
and conditioning processes to the final roller where it is sliced into
desired widths. Final inspection and packaging are the last steps.

The finished product then consists of a four layer sandwich as follows:

l. Pressure sensitive adhesive,
2. Primer to promote adhesion to the fabriec,
3. Fabrie,

L. MAnti-offsetting, water repellant finish coat.
(See Figures 1 and 2)

While sterility is not a requirement for rolled adhesive tape, the
tape is frequently used in the manufacture of completed surgical dress-
ings. Thus, the finished product should possess two additional char-
acteristics. First, it should be exceptionally clean and free from
dust and other impurities. In addition, it should be capable of ster-
ilization at high temperatures without changing the adhesive properties
and without offsetting.



Anti-offsetting, water repellent, finish coat

Pabric

Primer Coat
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Pressure sensitive adhesive
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Flgure 1.

Cross-~sectional sketch showing composition of
four layer adhesive tape
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BUILDING REQUIREMENTS

PLANT LOCATION

Ideally, a plant of this type should be located near a source of
cotton, or such other natural resource as may be used in the production
of the backing material. Since it has been assumed for the purpose of
this report that the backing material will be purchased from jobbers,
this consideration can be by-passed at this time. Factors that cannot
be so readily dismissed include such items as a railhead and good road
net for ease of importation of raw materials and final distribution of
the finished product. Other rrequisites to location are a ready source
of water and electricity, and, at the least, semi-skilled labor. Fin-
ally, it is desirable, although not always feasible to locate the plant
so that waste disposal will not polute potential water sources, or
prove to be a detriment to good community relationships.

PLANT LAYOUT

As with most manufacturing plants there is no example of a typical
adhesive tape plant. Recommended area allocations and plant layoute are
extremely variable, and depend a great deal upon the specific adhesive
used and its technology. Therefore, the reader should realize that al-
though the area allocations are considered to be sufficient, the actual
location of production equipment will revolve around the individual
ideas of the consulting specialists contacted for the final formulation
of plant design.

Floor space allowances for a one=-story structure capable of manu-
facturing 120 yards of adhesive tape a cay is shown below and in Figure
3, and may be used as a guide:

Sg. Ft.
1. Receiving Platform 50
2. Office 100
3. Materials Storage 100
4, Adhesive Mixing Room 150
5. Produeiion Area 550 ,
6. Packing and Storing 100
7. Shipping Platform 50

Total 1100 Ssq. Ft.
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NOTE: The above dimensions are liberal in nature, so as to allow
for individual variations in planning and location of production
equipment. The dimensions are such that sach room may be reduced

in size in the event that available capital is limited. Basic plant
construction is assumed to be a poured concrete foundation and floor
with frame, or other ecomomical type, (although cinder block is pref-
erred) exterior walls.

Interior walls are temporary in nature so that rocm mcdification
in the event of future expansion will not be excessive in costs.
Building cost as illustrated (tu include electrical imstallations,
sewerage, water, etc.) is estimated to be $7,000.00.
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Pigure 3. Plan cf a possible laycut for a one-story
athesive tape manufecturing piant.
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Isometric view of proposed plant.

Plgure S,




Estimated Cost

i. Adhesive Mixing Machipe $1,500.00
2. Mixing and Solution Pots 500,00
3. Applicators, cuges and Pumps 1,000.00
4. Fabric Rolls 1,000.00
5. Presgure Rolls 1,500.00
6. Pull Rolls and Motors 2,000.0C
7. Slicer 500.C0
8. Conditioning and Processing Equipment 4,000.00
9. Dirt aud Dust Piltering Equipment 4,000.00

10. Miscellanecus Production Equipment
_ (Idler rolls; deflector blades,
cutter.) 5,000.00

11. Quality Control Equipme=nt
{(Multipurpose Reflectometer, Viscosi-

meters. ) 4,000.00

12. Experimental laboratory Equipment 6,000.00
13. Work Benches (for Lakoratory

Equipment packaging.) 500.00

14. Maintenance Equipment 750.00

15. Office Equipment 500.00

16. Cleaning Equipment 250.00

Total Cost $33,000.00

NOTE: The above estimates reflect the equipment cost of a completely
mechanical plant. Many of the items such as work benches, curing equip=-
ment, miscellaneous prodrction equipment, etc., can either be handmade,
or purchased second hand. For 2xample, a used dough mixing machine
might be substituted for the adhesive mixing machine and would only

cost about $400.00 to $500.C0 icstead of the $1500.00 shown. In this
manner, a considerable reduction in initial capital outlay could be
achieved in the event that investing capital is limited.
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LABOR REQULREMEXTS

The labor force required for the efficieant operaticn of a plant
of this type is a variable factor which is dependent upon desizn and
initial capital investment. It is estimated that with completzly auto-
matic equipment, this plant can be ope.ated with a labor ferce o«f five
full -time employees and one part-time employee in wJdition 4n the man~
ager-engineer (who is assumed to be the owner). Although no skilled
labor is essential, at least two of the laborers should have had some
previous experience with equipment operation.

Based .on a fully automatic plant, the labor force would be as
follows:

. Estimated
Position Duties dorthly Salary
Manager-Engineer Manage plant, maintain equip-

ment, accomplish laboratory re-~
search work, keep records.) $400,.00
Supervisory
Laborer (1) Assist mapriger, mix adhesive,
help in production room 3C0.00
Laborers (2) Handle production equipment
($200.00 each) 400-7C
Laborers (2) One to handle cutting and re~
winding, spool winding and cap~-
ping (when req:ired), and one to
handle wrapping and packaging
for final shipment.
(5175.00 each) 355.00
Office Assistant Part time help. Assist in re~
cord kceping, sales, typing. 10000

Total Moanthly Salaries $1,550.00



MATERIAL REQUIREMENTS

The material requirements listed below should be sufficient to
keep the pleaat operating at maximum capacity for 1 month (20 working
days). The estimated material costs shown are based on United States'
prices and may vary considerably with any given locale.

Estimated Cost
1. Fabric (2,00 yards @ $0.10/yard) $240.00
2. Adhesive (i ounce per yard of finished
product 2400 x 1/22 = 75 pounds.
x $0.50/pound. 37.50
3. Prime coat, waterproof cocat, and anti-
offsett coating layers ( $0.05/yard.) 120.00
4., Retail packaging (720 rolls/mouth x $0.05/roll) 36.00
Estimated monthly material requirements $433.50

NOTE: All tape will be packaged for use by hospitals, doctors, and
others. As such, the standard package (12" wide by 10 yards long) will
be used.



OVERHEAD RATE

Estimated Degreci.ation

Estimated Life Estimated Yearly
Item Cost (Years Depreciation
Building $ 7,000.00 25 $ 280.00
Produccion
Equipment 25,000.00 15 1,250.00

Miscellaneous ¥quipment

(Laboratory Equipment,

maintenance

tools, office

equipment.) 8,000.00 15 480 .00

Maintenance
(Based on 3% of
building and

equipment cost) 1,200.00
$ 3,210.00
Estimated Monthly Depreciation and Maintenance

$3,210.00
= 12 = $267.50

Overhead

Electricity

Estimated to be $0.04 per yard
$0.04 per yard x 2,400 yards/month se== $ 96.00

Watex

Estimated to be % gallon per yard of tape
2,400 yards/month x % gallon per yard =
1,200 gallons x $0.05 per gallon == wewees o= 60.00

Gas (propane

Estimated to be $0.01 per yard
$0.01 x 2,400 yards/month - 24,00
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OVERHEAD RATE

(Con't)

Total estimated monthly overhead

Electricity eeesscsccccctarannenentenesncnencnnnsaencsas 5 96,00
Water S L e L L e e L 60.00
Gas cecscaceses awe conmace cemcsncosnnane 24,00
Depreciation e=eccesresccccaceccccccncsncnccscnccnncsancanns 267 .50

$ 447.50

NOTE: The above depreciation estimates were based on the fcllowing figures:

1.
2.
3.
4,

Building cecccncnarcacae- 47 annually on the total building cost.
Equipment cecceccccenma~== 57 annually on the total equipment cost.

Miscellaneous Equipment --—- 6% annually on the total cost.

Maintenance ~e=ecce-s == 3% annuaily on the total building and
equipment cost,



UNIT COST OF MANUFACTURING

Estimated
Item ‘ (per square yard)
Labor:
$1,550.00
2,400 yards/month $ 0.646
Overhead:
$4417 .50
2,400 yards/month 0.186
Materials:
33.50 _
2,400 yaras/month 0.18
Total estimated unit cost of
mnufacturing LI YT Y Y LYY Y Y Py $ 1.02
CAPITAL REQUIREMENTS
Working Capital Estimated Cost
Material (for 1 month) $ 433.50
Operating Expenses
Labor eeewe--- $1,550.00
Water eeesecmes 60.00
Electricity =e=- 96.00
Gag =e=casc=e= 24,00 1,730.00
Total Working Capital (exclusive
of insurance and taxes.) $2,163.50
Fixed Assets
und ) B &b &) 5D @ &'
Building $7,000.00
Equipment _33,000.00 _
$40,000.00
Total Capital
Working Capital $ 2,163.50
Fixed Assets 40,000.,00
Reserves (operating and incidental expenses) _10,000.00
$52,163.50
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SALES REVENUE

At current market prices of adhesive tape, the expocted revenue from a
plant of the type illustrated would be (based on 1007 of production capacity)
as follows: '

Monthly Production:
120 yards/day x 20 working days per month equals 2,400 yards/month.
Monthly Revenue:
2,400 yards/month x $1.50 per yard equals $3,600.00/month.
Yearly Production:
2,400 yards/month x 12 months equals 28,800 yards/year.
Yearly revenue: |

28,800 yards/year x $1.50 per yard equals $43,200.00,

PROJECTED PROFIT AND LOSS

The estimated profit and loss baued on 100% production for the
entire 12-month period would be:
Estimated yearly sales revenue «ec-esccceccrccsccsseces $43,200,00

Less cost of production ($1.02 per yard) e=-eccccceee= 29,376.00

Operating Profit e-ecceccccccceneee $13,824.00
(before payment of primciple

and interest on loan, taxes,

and insurance).

NOTE: Although this estimated profit may appear to be somewhat low in
relationship to the initial capital investment, the reader should be
reminded that these¢ estimates are based on the production and sale of
only one type and size of tape. Additional sizes and types (band-aids,
and friction tape.) may be produced with only a very small increase in
material, and little or no increase in labor. This, in turn, would in-
crease profits considerably. Also, there is the additional opportunity
of branching into the production of other surgical supplies such as gauze
bandages, compresses and others. Here again, profits will be increased
far more than the amount of the added initial outlay.
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SUMMARY

Most of the figures used in compiling this report are based on
the experience of employees of actual adhesive tape plants, and on the
past experience of the author. Additional data was obtained from bro-
chures, notes, and technical publications. It is felt that the figures,
although they are only estimates, are sufficiently accurate to lead to
the following conclusions:

) 98

2.

3.

4,

3

6.

Dependent 'wpon initial capital outlay, the plant described
herein should be economically sound in most any geographi-
cal area.

It is advisable and profitable to establish a small adhesive
tape manufacturing plant.

Little experience on the part of the laborers will be
required.

Initial capital outlay can be reduced considerably by
eliminating some of the equipment from costs estimates
and compounding many of them yourself.

Further operational data, although somewhat hidden 'ezcause
of trade secrets, is obtainable.

Considerable opportunity exists for the plant to branch

into the production of other types and tapes and related
surgical supplies.
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