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I. INTRODUCTION

Floors represent a large initial investment in any
food service institution. According to Longshore (12),
it has been estimated that they account for six percent
of the total cost of a bullding. The original cost of
flooring varies widely according to the type of material
selected, size of the job, geograrhical location, etc.
However, 1n order to emphasize the amount of money invest-
ed in floors in institution food service areas, if quarry
tile averages $1.00 per square foot and 1,000 square feet
are requlred to cover a kitchen floor, thls means an
initial investment of $1,000. ith this in mind, plus
the fact that floors in institution food service areas
receive constant use and abuse, it becomes a matter of
economic necessity to select the best floor for the
speclific use intended and to care for this floor accord-
ing to the best knovm methods of scientific floor main-
tenance.

In order to obtain the greatest returns in satisfact-
ory service from the initial investment in floors, there

are many things which the institution food service manager
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needs to know, Among these are the following:

A.

2,

3.

The kinds of floors available and the important
Ingredients used in the manufacture of these floor
materials,

How the cormon floor materials are manufactured,
installed and finished.

The characteristics of each type of floor; good
qualities, bad qualities and comparative advanf
tages of each for the specific purpose in mind,
The best type of cleaning and maintenance materials
for each floor with a knowledge of ingredients
used, their characteristic reactions and why
certain materials are injurious to certain floor
surfaces.

The most economical maintenance methods as well

as a lnowledge of proper selection, use and care

of equipment used in maintenance.

This study 1s directly concerned with those types of

floors already in use in food service areas on kilchigan

State College campus. The purroses of the study are three-

fold and they are listed in order of importance:

1.

To present information on floor materials which
would be of value to institution food service
operators, These include desirable qualitles for
each specific purpose, various types avallable,
their composition, methods of installation,
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finishing, maintenance and care, and proper
selection of equipment and materials used in
floor maintenance.

2. To compare the various typres of floors in use in
food service areas on this camrus with regard to
costs of cleaning and maintenance.

3. To evaluate the effectiveness of methods used.

Research work has been done by the United States

Government, by flooring manufacturers and by industrial
organizations. Although there 1s a wealth of such
information available, it is in widely scattered form.

Much of it needs to be critically analyzed for it is colored
by financlal interests in promoting the production and sale
of floor materials. In many cases 1t is applied to the
needs of other than institution food service opcrators.
Therefore, it seemed worth-while to devote the major part
of this study to the presentation of information on floor
materials and floor maintenance, with the horne that it
would aid institution food service operators in getting

the greatest possible returns in satisfactory service from
the initial investment in floors,

The second purpose was concerned with an attempt

to determine whether the original cost of the floor
material had any relation to the total cost of the floor,
the latter including the original cost~p1us costs of
cleaning and naintenance, It 1s a matter of vital
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importance to the institution food service orerator to
know whether the floors which are the most expensive to
install are necessarily the most expensive to maintain,

In order to determine this, time and cost studles of
cleaning and waxing were conducted on various tyves of
floors in use in food service areas on this campus. Pre-
liminary interviews were had with food service managers
to obtaln such general information as methods of ¢leaning
and maintenance already in use, unit cost of cleaning
materials and time and frequency of cleaning., Several
managers and employees were questlioned to find out whether
they regarded the floor in use as satisfactory from the
standpoints of fatigue and the safety factor.

The third nurpose, an evaluation of the effectiveness
of methods used, was based chiefly on the quality of
appearance and the oplnions expressed are purely subjective.
They are not the result of sclentiflic evidence and are
included here only because they might be of some passing
interest to iInstitution food service operators. It was
Impossible to say with any degree of authority what effect
methods of maintenance would have on wearing quality of
finish since many of the floors have been in use only a
short time. In cases where the floors have been in use
fof a longer period, there was no way of determining how

much of the condition of the floor was due to methods of
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maintenance and how much was due to other factors such as

original quality of floor materlal, method of installation,

and type of wear and tear to which the floor had been

subjected.



I, REVIEY OF LITERATURE

Since the greater part of the literature to be
reviewed has been referred to 1In detall throughout the
following pages, no attempt will be made here to discuss
the subject matter covered at any great length. Rather
an attempt will be made to point out the general scope of
such material and its value to the institution food ser-
vice manager in the selection and care of floors.

Most of the studies that have been made on floors
and floor maintenance consist of revorts of research work
done by the United States Bureau of Standards, by univer-
sity and industrial research workers, by individual floor
manufacturers and by floor trade associations. Reports
by the National Bureau of Standards are of a technical
nature dealing with experiments on the physical properties
of floor materials in relation to wear and specifications
for the quality of certain materials, Research workers
in university and industry have conducted tests on certain
floor materials and on scientific floor maintenance to
determine most efflcient in-plant use. lMuch of the in-
formation published by flooring manufacturers 1s of a

more descrirtive and less technical nature vwhich is
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Intended primarily for sales promotion purposes. However,
they do 1lssue instructions and recormendations for proper
installation and maintenance of their particular floor
materials. Trade organizations such as the lMaple Flooring
Manufacturers Assoclation and the National Terrazzo and
losaic Assoclation have adopted specifications and grading
rules .to which all members of the industry must conform,
Sigler and Woodward (22), National Bureau of Standards,
conducted experiments to determine the results of indentation
characteristics of floor coverings in an atmosphere of 65
percent relative humidity and temperature of 72° E, on
specimens at an elevated temperature of 90o F. and on
specimens after exposure to accelerated aging., They make
the statement that an ideal floor covering for comfort and
resistance to indentation is one which exhibits high
ability to yleld under foot and ability to resist permanent
indentation under a concentrated load. Unfortunately these
two properties oppose each other in most floor coverings
so that a compromlise between the two must be accepted.
The results of the testé showed that the softer types of
rubber floor coverings possessed a fair to good combination
of the two values menfioned. If resistance to heavy loads
or harsh treatment is essential, then oak and maple wood
floors, and magnesium oxychloride floors éxhibited good
resistance to permanent indentation. Some of the asphalt
tiles tested showed good resistance to rermanent indentation

under normal conditions, but resistance was apprecilably
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poorer at an elevated temperature or after prolonged
exposure to a concentrated load.

According to Sigler's (23) report on the relative
slipperiness of floor and deck surfaces, it was found that
there was considerable difference in slirperiness between
wet and dry surfaces., Among the floor surfaces tested were
terrazzo, concrete, magnesite, various types of asphalt,
rubber tile and maple fiooring. liost of the floor materials
exhibited satisfactory anti-slip properties when dry but many
would be classed as hazardous when wet,

Sigler, Martens and Koerner (21) conducted experiments
on dimensional changes of floor coverings With changes in
relative humidity and temperature. The floor coverings
tested included rubber, asphalt, strip wood and magnesium
oxychloride. They found that changes in relative humidity
affected the dimensions of many floor coverings to a much
greater extent than changes in temperature within the
range usually encountered in buildings., The dimensions
of asphalt tile and rubber floor coverings were not apprecia-
bly affected by changes in either relative humidity or
temperature.‘ In strip wood, such as marle or white oak,
the across grain dimension was affected to an appreclable
extent whereas the change in dimensions of the grain
direction was negligible. The dimensional changes of
magnesium oxychloride and other monolithlc composition

floors were relatively small.
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The National Bureau of Standards in its Letter
Circular Series (20), (2L), and (25) publishes information
dealing with maintenance materials, many of which.are
valuable to those Interested in the care of floors., The
United States Tariff Commission (26) has issued a report
on earthen floor and wall tiles, This 1s a survey on the
production and trade in earthen floor and wall tiles in
the Unlted States and in the princinal producing countries,
with special reference to factors essential to tariff con-
siderations, This report is essentlally of greater interest
to tile manufacturers but the section on description and
classification of the various types of tiles is of value
to the institution food service operator who may want to
install a quarry tile floor or to use tile walls,

The United States Department of Commerce (19) has
published a worth-while bulletin on various types of hard-
wood flooring and its uses, The bulletin covers flooring
requirements, types of American hardwood flooring, grade
Standards, methods of laying, typres of finishes and care
of hardwood floors,

Goodrich (7) in a study on floors, points out the fact
that the qualities desired in a floor for any specific
purpose will depend upon: 1. construction of the building,
2. the amount and type of wear to which the floor will be
subjected, 3. the cost, including initial cost and upkeep,
and lj. appearance. '[he purrose of this study was to

evaluate certain available floor matcrials in terms of
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the requirements for flooring in institution food service
units,

Longshore's (12) manual on floors presents information
in nontechnical language which is intended primarily for
superintendents and custodians of buildings., uch of the
information has been contributed by manufacturers interested
in their particular floors and floor malntcnance but the
‘manual does contain a great deal of material which is of
interest to the institution food service orerator.
Characteristics, methods of manufacture, installation,
finishing and recommended maintenance procedures for several
types of floors are discussed.

Joseph E. Seagram and Sons, Inc. (2), (), and (5)
through its Industrial Sanitation Research Denartment, has
been particularly interested in developing the science of
sanitation through research and through the collection and
dissenination of new developments occurring in this field.
The field of interest covered by this department is con-
trolled industrial sanitation. The department issues news
letters to its own members and to other interested
individuals and companles with the purpose of stirmulating
interest in industrial sanitation. Since many of the
problemns of Industrial sanitation are basically the same
as those encountered in food service Institutions, these
news letters are of value to Institution food service

orerators,
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Paul Z., Holcombe (10) Technical Editor, Skyscraper
Maenagement and Research Ingineer, National Assoclation of
Building Owners and lianagers, in his manual on floors has
outlined the various types of floor materials in common
use in office buildings. Lach tyre of floor included in
the bulletin is treated in detall with respect to kinds
in general use, important ingredients used in manufacture,
methods of manufacture, installation, finishing and proper
naintenance.

Brainard, Assistant Superintendent of Schools, Dearborn,
lichigan, et al. (3) have written a handbook intended
primarily for school custodians., fhe care and maintenance
of school builldings and grounds is the particular field
of interest of these authors., Included in the handbook
are sections on maintenance equirment and materials for
care of floors which, for the most part, can be used equally
well in both food service institutlions and in school
buildings.

A booklet by Cornelia D. Plaister (1), outlines
information on various types of floors following a gener-
ally uniform plan of discussion for each type: 1l. history
and description of the floor material, 2. new developments,
3, advantages, l.. disadvantages, 5. general specifications
for laying, and 6. instructions for maintenance. No one
topic 1is treated in detall, yet as far as the discussion
goes it is worth-while. Although the booklet was intended
primarily for those interested in the selection and
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maintenance of library floors, much of the material is
applicable to use in food service institutions.

Department of the Army Technical Manual TM5-609 (6)
is Intended for post sunerintendents and foremen of
custodial services., It provides information and gives
instructions for efficient maintenance vrocedures on
Derartment of the Army Installations, It discusses how
to estimate custodial services needed; selection, training,
organization and supervision of the work force, character-
istics of buildings and fixtures to be serviced; tools
and supplles to be used; mecthods of oreration; and possibil-
ities of economies through inspection and training of
personnel, The sections on buildings and fixtures, and on
custodial equivment and supplies contain information
which 1s helpful to any one interested in floors and floor
maintenance,

McGowan (13), Teachers College, Columbia University,
discusses the subject of detergents in relation to their
specific cleaning functions. The book is intended primarily
to aid the consumer in wise selection and use of detergents
but it contains several chapters which are helpful to the
institution food service operator who must select and use
detergents., Chapter I deals with a definition and
classification of dirt with a description of methods of
removing dirt., Chapter III discusses water and the part
it plays in cleaning. The remaining chapters deal with
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soap and other detergents, The chemistry of soaps,
methods of manufacture, commercial types, builders and
fillers, and the cleansing action of soap are all subjects
of interest in floor maintenance. Varleties and kinds of
other cleansers, tests and evaluation of the efficiency of
each are discussed in detail,

Household Finance Corporation (17) in a bulletin on
soap and other cleaning agents includes useful information
on the theory of the cleansing action of soap, on methods
of softening water and tyvmes of soar on the market,

The institutlon food service overator will also find
up to the minute information on the selection and care of
floors in such periodicals as Institutions llagazine (15),
Buildings and Building Management (15) and Soap and Sanitary
Chemicals (9).
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ITI. GCNERAL INFORIIATION ON FLOORS
AND FLOOR NAINTINAINCE

A. Desirable Qualities for Floors in Institution Food

Service Areas

In everyday use the institution kitchen and.dining
room floors are subjected to heavy traffic and to apgents
such as soil, grease, food stains, water, acids, alltalis
and abrasive materials which have a damaging effect. /ith
this in mind, food managers recognize the imnortance of
serviceable and suitable floor materials,

A survey was made to determine what qualities in
floorling were most desired by a groun of trained dlrectors
of school, college, hospital and commercial dining rooms
(7)e This study showed that the following qualities were
considered desirable in the order given: 1., durability,
2. aprearance, 3. ease of cleaning, li. quietness, 5. non-
slipperiness, 6. low maintenance cost, 7. resistance to
stain, 8. resistance to moisture, 9. resilience, 10. low

original cost.

1. Durability: TUnless a floor will stand up favorably

under heavy wear it has no place in the institution kitchen

or dining room,
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Neubreuch (19) classifies the tynmes of wear most
damaging to floors as follows: 1, abrasion and 2. damage
due to indentation., Abrasion results from continuous foot
traffic over the floor throughout the course of the day's
work with a resultant gradual wearing away of the floor
surface. The quality of resistance to abrasion is import-
ant In selecting a floor material, yet there are two
extremes to keep in mind., Complete lack of this quality
would of course mean a floor that was entirely too soft to
be suitable for institution use., On the other hand if the
material were entirely resistant to abrasion it would give
a floor surface with absolutely no "give" or resilience.
Under this condition, the floor would be likely to crack
with the weight of heavy equirment, which leads to the
second tyve of wear, damage due to indentation.

A floor that will not withstand the weight of heavy
equipment standing upon it, or the movement of heavy
equirment across it or falling upon 1it, will not prove
durable under constant use. Some of the floor materials
such as rubber tile or linoleum possess certain admirable
qualities, but for institution kitchen use they becone
dented very quickly wherever heavy equivment 1s placed.

On the other hand, materials such as quarry tile and
terrazzo stand up very well under the weight of heavy
equipment.,

Yith these points in mind, it is recognlzed that
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floors in the food service unit are subjected to more
wear and tear than in any other part of the building.
As a result, the quality of durability is of prime

importance in choosing a suitable floor material.

2, Avpvearance: TUsually the first object that comes to

one's attention upon entering a room is the floor. It is
almost an instinctive precaution which directs the eye to
the floor. Subconsciously one evaluates the floor and the
~appearance of the room in terms of 1t. In the food service
unit, if the floor is pleasing in color and texture ;t
helps to give a similar impression of the whole room,

If on the other hand, it is drab and colorless, or cold,

or glaring, 1t has a disquieting effect on patfons,
occasional visitors and on employees. There are many
psychological factors which affect general attitude toward
work, not the least of which are pleasant surroundings. If
this factor is important with regard to ratrons who frequent
the dining room probably not more than three times dally,
it seems even more important for those emnloyees who work
long hours in the kitchen. A pleasant environment undoubt-
edly helps to strengthen feelings of satisfaction toward |
work and toward management, with a probable increase in

production rate and quality of work,

3. Ease of cleaning: This quality is elosely linked with

maintenance costs and standards of sanitation. A floor
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which 1s difficult to clean or requires a great deal
effort to clean 1s a decided disadvantage in both respects,

Maintenance costs of a food service unit are a vital
part of tofal operating costs. Anything which will help
to decrease the time spent on floor maintenance will lik-
wilse help to lowey total operating costs and lncrease net
profilt.. A smooth non-absorbent surface will require much
less time and effort to clean than will a rough or fibrous
material,

The degree of cleanliness of a floor 1s very often an
indication of the general standards for sanitation in the
entire unit, A floor which is rough, cracked or absorbent
provides an excellent place for soill and bacteria to collect.

It will also need constant effort to keep clean,

. Quietness: According to Husband (11), noise is a source
of both distraction and fatigue. It 1s therefore reason-
able to suppose that one of the causes of undue fatigue
among food service personnel may be due to working in
noisy surroundings. The rattle of dishes and equipment
and the movement of heavy trucks contribute to this
condition., Even though one may try to eliminate noise
in the institution kitchen or dining room, it is never
possible to do so completely. On the other hand, noise
may be greatly reduced by'choosing floor materials
which will absorb sound rather than amplify it. A floor
-17-



materlal which possesses good qualities for sound
absorption has a restful effect on the workers,

Goodrich (7) indicates that from the standpoint of
the loudness of noise produced when dishes are dropped on
the floor from table and tray-carrying heights, the most
desirable floor coverings are cork and rubber tile. The

least desirable are quarry tile, ceramlic tile and terrazzo.

5. Non-slipveriness: The slipveriness of any surface is

important to the physical well-being of those who walk on
it. The National Burcau of Standards (23) has conducted
a serles of tests to determine relative slipperiness of
various floor and deck surfaces, A pendulum-type machine
was used and the surfaces were tested when dry and clean,
dry and dirty, wet and clean, wet and dirty, wet and
soavy, and in a few cases oily.

Among the types of floor materials studied were
terrazzo, asvhalt, rubber and wood. Tests were made using
the original surfaces of the materials as well as after
grinding them with No, 180 silicon carbide., The effect
of different wax finishes on the anti-slip properties of
several floor materials was studied. Tests showed that
anti-ship properties of terrazzo were improved by the
addition of abrasive aggregates, The abrasives used were
carborundum, a silicon carbide aggfegate; alundum, an
aluminum oxide aggregate; vitrazzo and anti-slip, crushed
ceramic tiles containing abrasives; macanite, a natural

aggregate containing aluminum and lron oxides.
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In addition to these tests on abrasives used in
terrazzo for anti-slip properties, several specimens of
terrazzo containing different amounts of an acid-resisting
abrasive were etched with hydrochloric acid before buffing,
This was done in order to cause the harder abrasive aggre-
gates to protrude prominently in the surface of the
terrazzo and phns represent more nearly a possible service
condition, The anti-sllp coefficients of the specimens,
under wet conditions and with leather heels, were materially
increased by the above treatment, The coefficients obtained
'with rubber heels were not appreciably altered by the
treatment,

The antl-slip properties of maple, oak, rubber,
linoleum, and asphalt tile were, under most of the conditions,
increased by grinding the original surfaces and were
subsequently lowered by coating the ground surfaces with
finishing materials., The results indicate that water-
emulsion wax has better anti-slip properties than either
paste or spirif waxes. The results also show that waxed
floors are more hazardous, especially under dry conditions,
with leather heels than with rubber heels,

The anti-slip coefficlents obtained with rubber heels
under dry and clean conditions were, in general, much
higher than those obtalned with leather heels under the
same condition, However, under similar dirty or wet
conditions, this difference was not nearly so great. The

coefficlients obtained with leather heels were influenced
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by the degree of wetting of the leather, being lower

with increase in wetting. This necessitated a thorough
soaking of the leather heels prior to testing under wet
conditions and probably represents a more severe condition
than 1s normally encountered in service.

In view of the above, the National Bureau of Standards
suggests that when the pendulum machine 1s to be used to
establish a rating for a floor, the exverimenter should
take into account the kind of heel used for the testing,
and set the limits accordingly. From the results of the

test, the following limits are suggested:

Anti-slin value Leather heel Rubber heel
(Classification) {Anti-slio (Anti-slip

- coefflclient) coefficient
Poor Less than 0,15 Less than 0.25
Fair 0.15 to 0.30 0.25 to 0.40
Good lore than 0.30 liore than 0.)0

From tests conducted by Goodrich (7) it was found
that variations in surface conditions which lower coef-
ficlent of frictlon increase the ease with which sliding
will occur, Thus the application of wax decreases the
friction coefficient and increases the slipperiness of

the floor.

6. Low maintenance cost: Low maintenance cost is closely

linked with ease of cleaning and with durability, qualities
already discussed. The easier a floor is to clean with
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regard to smoothness of surface the less time will be
required for cleaning and therefore labor costs will be
lower. Resistance to stains, alkalis, grease and moisture
will also aid in decreasing costs of cleaning. [Floors
which absorb stains will need extra attention if they

are to be kept in good condition. Floors which are damaged
by alkaline materials will disintegrate over a period of
time, Floors which are injured by abrasion require con-
stant refinishing.

In considering maintenance costs therefore, one should
take into consideration not only the costs of dally clean-
ing but the frequency and extent of repair work which is
likely to be required. A floor which seemed .
reasonable in original price may turn out to be a very

expensive item 1f maintenance costs are high,

7. Resistance to stain: It is impossible to avold a certain

amount of spillage on the floors in a food service unit.
with this in mind, it 1s necessary to choose a floor
materlal which will not be damaged by stains from food
acids, cooking fats or oils, etc.

Goodrich (7) found that French dressing and butter
caused asphalt and rubber tiles to soften and disintegrate.
The more asphalt the tile contained the greater the dis-
Integration. With regard to this latter factor, dark
colors are affected more than licht colors becausc more

-21-



asphalt is used 1n the darker colored tiles.,

Again from these tests, grease-proof asphalt tile was
not affected by butter. The faint light colored ring
produced by French dressing was due to the action of the
acld rather than the oil. Rubber tile was not softened
to the same extent as asphalt tlle but its surface finish
was destroyed, leaving rough unsightly areas,

Goodrich conducted tests on certaln floorings to
determine resistance to such materials as butter, French
dressing, crushed fresh blackberries, ink and rusty nails.
Results of these tests showed that hard surface floors are
more resistant to staining from the agents used in this
study than fibrous materials. Red quarry tile is highly
resistant to stalning but tan quarry tile 1s slightly
stained by French dressing, blackberry juice, ink and iron.
Linoleum shows marked resistance to all the stains included
in the test. 01l and grease have a solvent effect upon

all materials containing asrhalt and rubber.

8. Resistance to moisture: The tendency of floor materials

to expand or contract with changes in moisture may result

in objectionable conditions such as buckling, curling,

separation at the joints, or rotting and disintegration of

the floor material itself. In institution kltchens where

relative humidity is likely to be high due to the use of

steam equipment and where water will inevitably be spilled,
~22-



it 1s wise to choose a floor material which is not
affected to any apprecilable degree by the presence of
moisture., Conversely in the dining area, the lack of
moisture In the atmosphere may have a damaging effect
through excessive drying out of the floor materlal, This
may result in cracking, splintering, shrinkage, or in
some cases 1t produces a floor which is dry and lifeless,

The results of tests conducted by the National Bureau
of Standards (21) on dimensional changes of floor cover-
ings with changes in relative humidity and temperature
showed that differences in relative humidity affect the
dimensions of many floor coverings to a much greater
extent than do changes in temperature within the range
usually encountered in structures, Such floor coverings
as stripwood, linoleum, and felt base show a much greater
dimensional change in the across grain direction than
with the grain direction. The several monolithic com-
positions, one of which was magnesium oxychloride, showed
relatively small changes in dimension.

Not only does excess moisture iIn the air affect the
suitability of a floor material for ingtitution food ser-
vice use, but moisture spilled on the floor has a damaging
effect., Water which is allowed to remain on such floors
as linoleum or rubber will rot the material and over a
period of time it will disintegrate. The harder floor
materiais such as terrazzo and quarry tile are not so

readily harmed by water, providing of course that it does
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not contain harmful ingredients such as alkalis,

9. Resilience: Quietness has been set up as one of the

Important qualitiles 6f floor materials_in resvect to
reduction of fatigue of the worker (7)., Of equal importance
in this instance 1s resilience, the quality in some floors
of exhibiting a certain amount of "spring" or "give" to
the feet when 1t is walked uron. Floors which do not
exhibit this quality increase fatigue of the workers and
thus are a limiting factor in the rate of production.
According to Goodrich (7) the resilience of a floor
material may be indicated by its resilience to the force
with which a heel strikes the floor., The less resilient
the flooring the greater the resistance to the force of
the Impact of the heel against it. From measurements made
by Goodrich, quarry tile is the least resilient floor
material, The most resilient floorings are cork, rubber
tile and linoleum. They possess this quality to an almost

equal degree.

10, Low original cost: Again according to Goodrich (7)

low original cost is a desirable quality in selecting a
suitable floor material for use in the ilnstitution food
service unit, High quality floors should be a life-time
investment if the proper type 1s chosen to sult the purpose
in mind. The cheapest materials are not always the worst,

nor by the same token are the most expensive ones the best.
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Reasonable original cost of materials and installation in
keebing with the service expected from them should be one
of the guides in selecting a suitable floor material.

There 1s very little authentic information availlable
on actual costs of various floor materials, The reason for
this 1s that it 1s extremely difficult to quote definite
orices since various factors, such as size of Jjob,
geogravhic location and quality of material chosen, all
affect the final cost of installation.

Goodrich (7) made a survey of cost of floorings in
Seattle, Washington, in 1938 which gives the following

Information:
Table I
ESTINATED COST OF FLOORINGS - 1938
Floor Material . Cost per Square Foot

3/16" asphalt tile, dark color 3 .18 - 2

magnesite 22 = .30
1/8" 1linoleum, battleship .23 - .35
7/8" beech, first grade .26 - .38
7/8" maple, first grade $32 - U5

The above types had the lowest cost per square foot
laid. The least expenslve was asphalt tile, the price’
range depending upon the asphalt cdntent and the color,
The most expensive was quarry tile, ceramic tile and
terrazzo with costs ranging from $ .18 to % .86 per square

foot.
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It 1s Interesting to compare and note the trend in
prices of floor materials within the last eleven years.,
The following prices were obtained from a flooring con-
tractor in Battle Creek, lMichigan and an architect in
Detroit,Michigan.

Table II
ESTINATED COST OF FLOORINGS - 1949

Cost per square foot
Battle Creek Detroit

Floor Material

1/8" Asphalt tile, Group B $ .12 $ .16
Greaseproof asphalt tlle .29 ,30
Quarry tile 1.00 1.00
Terrazzo .65 -1.00 1.00
1/8" Rubber tile o1 «50

Price for asphalt tile varled with the ammouwnt of color
and the amount of asphalt. Color in grease-proof asphalt
tile did not affect the price. All colors in fubber tile
were the same price.

From the foregoing information on qualities desired
it 1s evident that a perfect floor material has yet to be
discovered. Each type of floor material possesses some of
the desirable qualities but no one possesses them all.

The soft materials are resilient, quiet, relatively low
in original cost but they do not possess the qualitiés'of
durability, ease of cleaning, resistance to stain and
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molsture to as great a degree as do the hard surface
materials, It seems advisable before making the final
choice of a floor material to decide the amount and type
of wear to which the floor is to be subjected and what
specific effect one wishes to produce, If it is to be
subjected to severe wear, durability should be the first
consideration. If it is to be used in a dining room
perhaps quietness and appearance ére the most important
qualities to consider. If on the other hand one must
operate on a limited budget, then original cost plus cost

of maintenance rust be given first thought.

B. Description, Installation and Care of Floors in

Institution Food Service Areas

liichigan State College has at least nine vermanent
food service 0perations with as many different types of
floor materiéls used in these food service areas. From
those tyres available the following materials were chosen
to be studied in detail: hardwoods, rubber tile, asphalt
tile and terrazzo for dining-room use, and quarry tile,

concrete and magnesite for kitchen use.
CLASSIFICATION OF FLOOR MATERIALS

Floor materials in common use fall into three main
groups: soft or resilient, semi-resilient and hard or non-
resilient. Included in the first group are hardwoods,
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rubber tile and asphalt tile. Magnesite is a semi-
resilient material, Terrazzo, quarry tile and concrete
belong to the non-resilient group of floor materials.

l, Hardwoods

a, Comvosition: Wood i1s a product of nature, The hardwoods,

suitable for use as flooring materials, have a close
cellular structure which gives them strength and ability
to resist hard wear. The closer and more dense the cell
structure, the greater will be the ability to resist

absorption of moisture, grease and stains.

b. Types: A comparison (5) of the wearing qualities of
the various woods used for flooring indicates that the
following hardwoods are the most durable in the order given:
hard maple, béech, birch and oak, the latter usually being
quarter-sawed. Maple, beech and birech are very dense
hardwoods of great strength and welght. They are adaptable
for use where floors are subjected to héavy wear with a
limited amount of maintenance, The closeness of the grain
prevents easy penetration of dirt and soil. Oak 1s also
chosen for 1ts beauty of grain and warmth of appearance
but it has a more open grain than maple, birch and beech,
Northern hard maple 1s.ava11able in about three grades.
The better grades are white in color and free from knots.

Good maple floors are durable and if properly cared for
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will give long service. The better grades of maple bear
the mark MFMA 1ndicatihg the arproval of the Mavle Flooring
Manufacturers Assoclation.

Abrasive tests of flooring materials conducted by the
Mellon Institute of Industrial Research show comparative
values for wearing qualities of maple and non-wood materials
as indicated in Table III. The tests were made with a
machine which produced an effect comparable to the action
of human footsteps. The test period was the same in each
case and from this the percentage loss by abrasion was
determined. The indentation test shows hardness, and the
abrasion test the resistance to friction. According to
this table, the wearing quality of mapnle is superior to
cement and is as good as marble.

Another hardwoeod, beech 1s heavy, strong and tough.
It shows somewhat more grain pattern than maple and has
8lightly more natural color when varnished and waxed.
Birch 1s similar in strength to beech but is not quite so
close grained as maple and beech, Being somewhat less
expensive than the other two it 1s sometimes stained as
an imitation of these woods., Both beech and birch of
good quality will bear the mark MFMA indicating avproval
by the Maple Flooring lianufacturers Association.

Oak provides a hard floor that resists wear. It is
darker -in color than maple, The National Oak Flooring
Manufacturers Assoclation has set up three grades for
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Table III
COMPARATIVE WEARING QUALITIES OF
MAPLE AND NON-WOOD MATERIALS::

Average Indentation
Material Percentage Test .
Loss '
Vitreous tile L.57 0
Marble 23.18 0
Maple wood 23.79 0'
Rubber 20459 4.0
Linoleum 56.57 13.6
Oxychloride cement 50.10 0
Neat Portland cement 16,79 o
Asphaltic composition 80.11 61,0
Cork tile 4i5.93 26,7

* Adapted from Grading Rules and Standard Specifications,
liaple Flooring Manufacturers Association, Chicago, 1935<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>