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UNITED STATES PATENT OFFICE 
2,515,847 

SURFACNG MATERA, 

Carl W. Winkler, Clay Township, St. Joseph 
County, Ind. 

Application April 13, 1945, Seria No. 588,166 
(C. 154-49) 6 Claims, 

This invention relates to Strfacing material. 
It is sometimes desirable to provide a Synthetic 

surface which will closely simulate the properties 
of a natural Surface. For example, it may be 
desirable to provide a playing surface which pos 
sesses such properties that it permits a game to 
be played thereon under the same conditions 
presented by a natural playing Surface. That is, 
the playing surface is to have the same “feel’; 
the same surface texture; and the same resilience 
and other properties which a natural Surface, 
such as turf, possesses. Such playing Surfaces 
may be used either in interior installations, Or 
out-of-doors. In the latter case they must be 
Waterproof and weather resistant; and their ad 
Wantage may lie in reduction of upkeep costs. 
One application of the invention is for use as 

a putting green for a golf course. Putting greens 
require constant care, as watering, rolling, fer 
tilizing, seeding, Weeding and cutting. The cost 
of such care is very high. Consequently, a Sur 
facing material which possesses properties per 
Initting golf to be played thereon in substantially 
the Same manner as golf is played on a natural 
putting green, can be used to materially reduce 
maintenance and operating costs of golf courses. 
The primary object of the invention is to pro 

wide a surfacing material possessing the prop 
erties and advantages mentioned above. 
A further object is to provide a Surfacing ma 

terial for exterior use which will not deteriorate 
when Subjected to changing Weather conditions, 
which provides drainage for water, and which 
can be taken up during winter weather. 
A further object is to provide a surfacing 

material of laminated character which will con 
form to any desired contour characteristic of a 
playing Surface without Wrinkling or curling or 
otherwise exhibiting properties not desired in a 
playing Surface. 
Other objects will be apparent from the de 

Seription, drawing and appended claims. 
In the drawing: 
Fig. 1 is a perspective view illustrating the sur 

facing material applied to a golf putting green. 
Fig. 2 is a sectional view illustrating the mate 

rial installed, as in a golf course. 
Fig. 3 is a fragmentary perspective view of the 

Surfacing material. 
Fig. 4 is a sectional view of a modified embodi 

ment of the material. 
Fig. 5 is a sectional view illustrating the man 

ner in which sections of the material contain 
ing a golf cup are employed. 
The invention is illustrated in the drawings as 
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2 
applied to or used in a golf course to form the 
putting greens thereof. Numeral C of the draw 
ing designates the surface of the ground at the 
approaches to a putting green which is formed 
of Our new Surfacing material. At the Space 
Which the putting green occupies, the ground is 
dug to provide a shallow recess 2 to uniform 
depth at its margins and of desired contour or 
topography. The botton of the receSS is 
Smoothed or leveled to form a firm foundation 
as by rolling. The bottom and Side walls of the 
receSS are treated, as by an oil or other material 
Which prevents the growth of weeds at Said Sur 

It is important, however, that adequate 
drainage be provided, and therefore the earth 
must not be packed too Solidly or treated with 
any material of such character as to provide a 
Continuous layer or surface at the surfaces of 
said recess which will prevent seepage of water 
therethrough. To facilitate drainage, especially 
at low ground, in clay soil, or in any location 
where drainage is poor, it nay be desirable to 
provide a special base surface layer at recessf2, 
as a layer of gravel or mineral aggregate (not 
shown). In some cases, it may be necessary to 
use drainage tile (not shown) in the manner well 
understood by those versed in the art of drainage. 
The surfacing material of which the golf 

green is formed is of laminated Construction. 
Its thickness is uniform and its size and shape 
corresponds to the recess 2 whereby it fits snugly 
therein, without cracks or crevices between its 
edges and the marginal Surfaces of recess 2. 
Likewise its upper or playing surface must not 
be bulged or wrinkled, and the margin of its up 
per surface must merge or be flush with the Sur 
face 0 of the playing area at all points there 
around. 
The bottom lamination or layer 3 of the Sur 

facing material is preferably strong and durable. 
Also, it is preferably sufficiently flexible or pliable 
to permit it to assume the contour of and to hug 
the bottom of recess 2 if the same is rolling or 
otherwise contoured in the manner and to the 
limited extent that golf greens are commonly 
contoured for the purpose of introducing the ele 
ment of skill in putting thereon. Layer 3 will 
preferably be approximately one inch in thick 
ness, and that thickness will be uniform through 
out. Layer 3 may be made of such materials 
as hard rubber; wool, cotton or cellulose matting 
impregnated with waterproofing material to 
form a fairly solid body; plastic sheeting; alpha 
cellulose; waterproofed plywood; or the like. 
Selection of the material used in any instance 
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will be determined by the conditions of use at 
the locate of installation. It is preferable, iOW 
ever, that layer 3 shall not possess any Substan 
tial degree of resilience or compreSSibility. 
A layer 4 is superimposed upon layer 3, and 

is preferably approximately one-half inch in 
thickness. This layer should possess the prop 
erties of resilience and compressibility, and should 
yield upon impact to act as a buffer without in 
parting any substantial rebound action to an 
object striking the Same. 
must resist permanent deformation or depreS 
sion incident to strain, pressure or impress. 
Spongy material, Such as Sponge rubber Or plaS 
tic Sponge serves well for these properties, al 
though any material characterized by myriad 
voids therethrough and by the properties of flex 
ibility, limited resilience and shape or form re 
tention or return may be used if Suitably water 
proofed. 

Layer 5 is Superimposed upon layer f4 and is 
preferably approximately one inch thick. Its 
properties are preferably similar to those of layer 
4, though somewhat lesser in degree. In other 

words, limited resilience, compressibility and 
yieldingness are desirable. In order to provide 
these properties sponge rubber or Sponge plastic 
having Smaller voids and greater mass per cubic 

1) 
At the same time it. 
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inch than is characteristic of the material form- . . 
ing layer 4 may be employed. Also, to further 
reduce or limit the properties of compressibility 
and yieldingness of sponge material, it may be 
provided with continuous skins of rubber or other 
flexible material at its opposite faces. 
may either be formed integrally with the Sponge 
material by processes well known in the art of 
making sponge rubber, or may be separate layers 
adhered to the faces of the sponge material. Ad 
herence of preformed facings may be preferable 
in cases where the surface skin or layer is re 
quired to be of a thickness which imparts Sub 
stantial firmness and at least a measure of stiff 
ness to layer 5. Alternatively, felted materials 
having requisite physical properties and water 
proof character may be employed. 
The top layer 6 of the surfacing material may 

be a rug material or matting which provides a 
'feel,' texture and resistance to rolling of a golf 
ball thereon, which closely resembles close-cut 
grass. The material will preferably comprise a 
flexible firm woven or felted backing t, and 
a nap 8 formed of flexible fibers projecting from 
'is' to s' above the backing. The backing and 
the fibers will be suitably waterproofed, as by 
impregnation of the backing and coating of the 
fibers (without adherence of the fibers in 
bunches) by flexible plastic material or by rub 
ber. Alternatively, the fibers themselves may be 
inherently water resistant or waterproof. The 
nap 8 will preferably be colored to simulate the 
appearance of graSS. 
The various layers or laminations f3, 4, 5 and 

6 above described may be secured together to 
form a unitary material; or layers 3 and 4 may 
be secured together to form a base unit and layers 

: 5 and 6 may be Secured together to form a Sur 
face unit. Suitable waterproof adhesives, of 
which different types, such as rubber cement, are 
available, may be employed to firmly adhere Or 
Secure the layers in face engagement. This Se 
curing of the layers insures against displacement, 
curling and other undesirable action or move 
ment of the material and the individual layers 
thereof. Where the material is adhered to form 
two separate unitS or Sections, Such as a base unit 
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4 
and a Surface unit, the base unit may be fabri 
cated in Small Sections of Such size that they may 
be easily handled. This facilitates removal, Stor 
age and replacement as is desirable in latitudes 
where the ground freezes during the Winter. The 
surface unit is preferably unitary in Such case, 
but is made of materials which can be rolled, 
thereby facilitating handling and Storage. 
The two unit make-up of the material requires 

the provision of means to Secure the layers to 
gether. One form of such means is illustrated in 
Fig. 4 and consists of braids or other fasteners 
9 having Small heads 2 which are driven Or 

otherwise forced into the back of layer 6 to 
an extent sufficient to insure against contact 
therewith by a golf ball which has been pitched 
or lofted onto the green. The Shank of the brads 
or fasteners 9 will be of a length Sufficient to 
pass through layer 5 and penetrate and anchor 
into layer 4, and will preferably terminate above 
bottom layer 3. Consequently, the fastenerS can 
nove bodily with the Surfacing material aSlayers 
and 5 are compressed or caused to yield upoll 

impact. In this way, although the fasteners are 
rigid, they do not adversely affect or destroy the 
uniformity of the action or “give' of the surfac 
ing material nor provide “hard spots' therein. 
The Shanks of the brads may be barbed for Secure 
anchorage with the layer 4 if desired, but Such 
ibarbs should accommodate Separation of the tWO 
units without excessive tearing of or injury to 
the layer 4. 

Suitable provisions for drainage must be made 
to avoid water retention or waterlogging of the 
Surfacing material during and following rainy 
Weather. For this purpose, layer 5 may be pro 
vided with a multiplicity of Substantially equi 
spaced passages 2 therethrough. These paS 
sages should be of the smallest diameter which 
will permit water to drain therethrough, in order 
that the uniformity of the surfacing material and 
of its properties will be maintained. A multi 
plicity of substantially equi-Spaced aligned pas 
sages 22 may be formed in the lower layers 3 and 
f4. These passages will preferably extend at an 
angle and may be somewhat larger in diameter 
than passages 2 ... Also, if desirable, WickS 23 of 
any suitable material may be mounted in paSSages 
22 to facilitate or improve drainage. 

It is common practice in the maintaining of 
golf courses to change the location of the cup 24 
in the green from time to time. This practice 
serves to avoid excessive Wear or play at any par 
ticular part of the green and also to slightly 
change the conditions of play and to increase the 
skill required of the player. The same practice 
can be used with greens formed of this Surfacing 
material. An illustrative construction which ac 
commodates this practice is illustrated in Fig. 5 
and includes the provision in the surfacing mate 
rial of a plurality of openings of the Same size and 
shape. Each of said openings receives a laminat 
ed. Section 25 formed of the same materials of 
which the Surfacing material is formed with a 
Snug fit in a manner to provide a continuous over 
all upper playing surface. The laminations of 
each section 25 are adhered together so that Said 
sections are 1removable as a unit. One Section 25 
may have the cup 24 imbedded centrally therein 
and permanently connected thereto. 
AS an alternative to the above construction, 

the openings and the sections 25 may be formed 
of the same size and shape as the cup 24, so that 
the cup 24 and Sections 25 are interchangeable. 
Except for their Smaller size, sections 25 of this 
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alternative embodiment will be of the same con 
struction and will fit in and be removable from 
the openings in the surfacing material in the 
Sapae manner above described. 
The use of the surfacing material out-of-doors, 

mounted directly in and upon the ground as 
above described for the purpose of providing a 
synthetic golf green, faithfully reproducing the 
properties and characteristics of a natural golf 
green, is only one application of the invention. 
Other applications which may be suggested are 
indoor golf practice greens, and indoor and out 
door playing areas, for lawn tennis, badminton 
and other games. Also, the material may be 
used in other relations, such as for floor cover 
ings in cases or locations which require dura 
bility, strength, resilience or sound deadening or 
eliminating properties. In each Such applica 
tion, the properties desired will determine the 
materials selected for the different layers or 
laminations, in the same manner mentioned 
above with reference to selection of Such layers 
for use as a golf green. 
The surfacing material will wear Well because 

of its yielding properties. It can be colored to 
give any desired appearance, design or decorative 
effect. The securing of the layers will hold the 
material against wrinkling, curling or other un 
desired displacement. Also, except for cleaning 
in such installation as require it, the material 
does not require attention or upkeep as is re 
quired for natural playing surfaces, and hence 
will be economical for many applications where 
the cost of upkeep is high. 
We claim: 
1. Surfacing material comprising a firm flex 

ible mat having a short uniform nap, a thick 
mat-supporting lamination offirm Sponge rubber 
characterized by limited compressibility and 
resilience, a comparatively thin intermediate 
resilient cushioning lamination of Sponge rub 
ber of lesser density and greater compressibility 
than said mat-supporting lamination, a firm 
strong base lamination having limited flexibility 
and negligible compressibility, and means for Se 
curing said mat and laminations in Superimposed 
continuous face contacting engagement, said 
laminations each having a plurality of drainage 
passages therein communicating With paSSages 
in adjacent laminations, the passages in the 
upper lamination having a cross-sectional size 
sufficient to permit drainage but insufficient to 
materially alter the reaction of the lamination to 
impact. 

2. Surfacing material comprising a firm flex 
ible mat having a short uniform nap, a thick nate 
supporting lamination offirm Sponge rubber chair 
acterized by limited compressibility and resilience, 
a comparatively thin intermediate resilient cush 
ioning lamination of sponge rubber of lesser 
density and greater compressibility than Said 
mat-supporting lamination, a firm Strong base 
lamination having limited flexibility and negli 
gible compressibility, and means for Securing said 
mat and laminations in Superimposed continuous 
face contacting engagement, Said laminations 
each having a plurality of drainage paSSages 
therein communicating with passages in adja 
cent laminations, the passages in the upper lami 
nation having a cross-sectional size Sufficient to 
permit drainage but insufficient to materially 
alter the reaction of the lamination to impact, 
and wicks extending through the passages in Said 
intermediate and base laminations. 
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ible mat having a short uniform nap, a thick 
mat-Supporting, lamination of firm. Sponge rub 
ber characteribed by limited compressibility and 
resilience, a comparatively thin intermediate 
resilient cushioning lamination of Sponge rubber 
of lesser density and greater compressibility than 
said mat-supporting lamination, a firm Strong 
base lannination having limited flexibility and 
negligible compressibility, and means for Secur 
ing said mat and laminations in superimposed 
continuous face contacting engagement, said 
laminations each having a plurality of drainage 
passages therein communicating With passages 
in adjacent laminations, the passages in the up 
per lamination having a cross-sectional size suf 
ficient to permit drainage but insufficient to ma 
terially alter the reaction of the lamination to 
impact, said upper mat-Supporting lamination 
having a firm flexible resilient upper rubber web 
in bonded relation thereto and engaging said 
mat. 

4. Surfacing material comprising a firm flexible 
mat having a short uniform nap, a thick mat 
supporting lamination offirm sponge rubber char 
acterized by limited compressibility and resilience, 
a comparatively thin intermediate resilient cush 
ioning lamination of sponge rubber of lesser den 
sity and greater compressibility than said mat 
supporting lamination, a firm strong base lamina 
tion having limited flexibility and negligible com 
pressibility, and means for securing said mat and 
laminations in superimposed continuous face con 
tacting engagement, said laminations each hav 
ing a plurality of drainage passages therein com 
municating with passages in adjacent lamina 
tions, the passages in the upper lamination having 
a cross-sectional size sufficient to permit drain 
age but insufficient to materially alter the reac 
tion of the lamination to impact, said base lami 
nation being formed of non-cellular rubber. 

5. Surfacing material comprising a firm flex 
ible mat having a short uniform nap, a thick mat 
supporting lamination offirm sponge rubber char 
acterized by limited compressiblity and resilience, 
a comparatively thin intermediate resilient cush 
ioning lamination of Sponge rubber of lesser den 
sity and greater compressibility than said mat 
supporting lamination, a firm strong base lami 
nation having limited flexibility and negligible 
compressibility, and means for securing said mat 
and laminations in superimposed continuous face 
contacting engagement, said laminations "each 
having a plurality of drainage passages therein 
communicating with passages in adjacent lamina 
tions, the passages in the upper lamination having 
a cross-sectional size sufficient to permit drainage 
but insufficient, to materially alter the reaction 
of the lamination to impact, said base and inter 
mediate laminations being bonded together to 
form a preformed unit, and said mat and first 
named lamination being bonded to form a second 
preformed unit, said units being secured in Super 
imposed relation by said securing means. 

6. Surfacing material comprising a firm flexible 
mat having a short uniform nap, a thick mat 
supporting lamination offirm Sponge rubber chair 
acterized by limited compressibility and resilience, 
a comparatively thin intermediate resilient cush 
ioning lamination of sponge rubber of lesser den 
sity and greater compressibility than said mate 
supporting lamination, a firm Strong base lamina 
tion having limited flexibility and negligible Com 
pressibility, and means for Securing said mat and 

3. Surfacing material comprising a firm flex- 75 laminations in superimposed continuous face con 
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tacting engagement, said laminations each hav 
ing a plurality of drainage passages therein com 
municating with paSSages in adjacent lamina 
tions, the paSSages in the upper lamination hav 
ing a cross-sectional size sufficient to permit drain 
age, but insufficient to naterially alter the reac 
tion to impact, Said Securing means constituting 
braids extending through said mat and upper 
lamination and terminating within the body of 
Said intermediate lamination. 

CARL W. WINKLER. 
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