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T'o all whom it may concern.:

Be it known that I, Groree-N. Jeppson, a
citizen of the United States of America, re-
siding at Worcester, in the county of Worces-
ter and State of Massachusetts, have invent-
ed certain new and useful Improvements in
Processes of Making Safety-Treads, - of
which the following is a full, clear, and exact
specification. o »

My invention . relates to anti-slipping,
wear-resisting pavement treads and to. proc-
esses of making safety treads. , _

There are certain essential characteristics

“which should be found in a good road. It

should be economical as to first cost and main-
tenance. It should be"adapted to the grade
and suited to the particular traffic or wear
for which it is intended. It should be sub-

stantially impervious  to' moisture, and of

such nature that it will not be injured by
climatic and temperature changes. It should
be smooth surfaced, dustless, mudless and
easily cleaned. It should be hard, tough,
durable and resistant to crushing, abrasion
and disintegration under pedestrian and
traflic wear. Most essential of all, it should
give a good foothold:to pedestrians and
horses and be anti-slipping to motor vehicles
to prevent accidents.

It is well known that asphalt, concrete,

and wooden pavements and surfaces cov-
ered with tar or various bituminous prepara-
tions are slippery when wet or dirty. It is
customary to sprinkle sand or similar anti-
slipping materials on such roads, but the

- loose grains tend to wear out the surfacing
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and are objectionable. The more durable
paveménts of blocks of granite or similar
stones wear down to a smooth polished sur-
face and so become slippery especially in
damp weather when there isa scum of grease

or moisture present. The less slippery pave-

ments of earth and gravel are of course short
lived and are not suitable for heavy traffic.
It is accordingly an object of my invention
to overcome these difficulties and to provide
a tread particularly adapted for roads which
always presents an anti-slipping and yet a

- hard "and durable surface capable of re-
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sisting traflic wear and abrasions for & long

- period ‘of time. A further object is to pro--

vide a simple and economical process . of
making the anti-slipping material and in-
corpotating 1t in a tread.

“of 36 mesh and finer.

With these and other objects in view as
will be apparent from the following dis-
closure, my invention resides in the construc-
tion and. the steps of a process set forth in
the accompanying specification and covered
by the claims appended hereto.

It has been proposed to incorporate silicon
carbid grains in a concrete road by mixing
the grain with the cement material. Owing
to the poor bonding qualities of cement and
the fact that silicon carbid fractures and
crumbles away easily, these hard grains will
not be retained for any length of time in the
road surface, and consequently will notserve
as an anti-slipping and wear-resisting mate-
rial. On the other hand, crystalline material
of a hardness of 9 or more on Molh’s scale
possesses excellent anti-slipping qualities
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and I have found a way in which such mate- .

rials may be utilized in road construction.
In accordance with my invention, I bond
together into a unitary mass or conglomer-

‘ate a large number of grains of crystalline

alumina such ds corundum, emery, electri-
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cally fused alumina etc., which may contain

various impurities, or silicon carbid, or simi-
lar substances, preferably of a hardness of 9
or-more, which have large anti-slipping and
wear-resisting qualities; and I use such a
bonded mass as a slip-proof aggregate for
embedding in a suitable cementing material
to form a compound conglomerate adapted
for a tread or pavement. These hard mate-
rials, ordinarily obtainable in large masses,
are crushed to form small grains of desired
sizes, it being found preferable to use grains

* In order that the aggregate may have the
desired qualities, .I utilize a bond for the
crystals, which will hold the grains in place

- almost. indefinitely, which will resist - the

abrasions, strains and impacts of traffic and
pedestrian wear without breaking or permit-
ting the grains to become loose in their set-
tings and which will- form an exceedingly
hard mass, preferably of irregular shape
and large surface area, capable of firmly
uniting with cementitious tread or road-
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building material. Of the various available -

materials, I prefer to use bonds well known

in the ceramic art, which vitrify or become

glassy at kiln temperatures. Depending
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upon the nature of these bond mixtures, the .

proportions of the ingredients and their



o

10

15

treatment, one may obtain -either soft or
hard vitrified” or glassy products. As an
illustration of a bond adapted to form an
artificial stone substantially as hard as trap
rock a ceramic clay material of the follow-
ing composition.may be utilized :

Slip elay-_______44 parts by weight
Feldspar ______ 44 parts by weight
"Ball clay________12 parts by weight

These ingredients may be crushed and
mixed dry in desired proportions with the
crystals, which are preferably of alumina.
This mixture is then rendered plastic so as
to be shaped conveniently for handling and
firing. This may be accomplished by damp-

. ening the mass with water sufficiently to
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form it by the dry press process into lumps

or shapes of convenient size. I find it de-
sirable in certain instances to form these
shapes in an auger type brick machine.

These lumps, which are preferably made as

briquets of a given size and shape in order
that the product obtained from the kiln may

be uniform in nature, are burned or heated.

in a tunnel or other variety of kiln for a
suitable time and under a degree of heat
which- depends 1nainly on the nature of the
bond, the temperature, the size of the kiln
and the size and shape of the lumps. This
firing operation is carried on until the bond
is vitrified, it ordinarily consuming from 50
to 100 hours at a temperature approximat-
ing 1300° centigrade when a slowly burned
product is desired. The hard burned mass
1s then cooled slowly for a suitable length of
time and thereafter reduced to the required
sizes, as for example by being broken by

‘rolls or in a rock crusher to form irregu-

larly shaped pieces or aggregate of suitable
sizes, ordinarily ranging from 1 inch in
thickness to 2 inches, depending upon the
character of wear to which the material will
be .exposed. - .

In order to form a wear-resisting tread

surface capable of use for pedestrian wear
or as a road I form a compound conglom-

erate by incorporating these conglomerate
chips or shapes in a suitable bond or cemen-
titious medium capable of holding them in
place when subjected to the desired use. As
a specific example of the application of my
invention to pavement constructions, refer-
ence is to be had to the accompanying draw-
ing showing a section in perspective of a
concrete road having a slip-proof surface
layer thereon.

To provide a foundation for such a road
surfacing, one may excavate sufficient mate-
rial from the roadbed to remove the surface
soil, decaying matter and similar substances
and preferably to reach a satisfactory base
material. This sub-grade 5 is formed to the

proper grade and cross section and is thor--

oughly compacted as by rolling to a firm
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and even surface, the various depressions

and unevennesses 1n the grade being leveled -

off during the operation. The curbstones 10
may be then put in place and the necessary
steps taken to provide for gutters, expan-
sion joints, wire netting reinforcements ete.
If as illustrated, the foundation material

“consists of concrete, various well known

methods of making the same may be adopt-
ed. One type of road may be made by first
putting down a layer 15 of crushed stone of
a tough material of good binding properties,
such as trap or granite, although such ma-
terials as limestone, mica schist, quartz, etc.,
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may be used, depending largely upon what go

is available in the immediate vicinity. This

crushed stone should be thoroughly rolled

under heavy pressure until the stones are
wedged or interlocked in place. While such
a base layer 15 may. be omitted and the con-
crete road laid on' the sub-grade it is con-
sidered that this provides drainage for water
absorbed by the road, and so is desirable.

It, of course, is obvious that various other .

steps should be taken to provide for ade-
quate drainage, depending upon the charac-
ter of the sub-grade and the nature of the
materials used.

The main body 20 of the road may be laid
on this base layer-according to various
methods. A simple procedure involves roll-
ing successive layers of stone and cementing
them together. Portland cement mortar,
made for example of one part of sand to one
part of cement suitably moistened with

85

90

95

100

water, may be spread over this rolled stone .

surface and brushed as much as possible into
the interstices between the aggregate, after
which the mass may be again rolled if de-
sired. Another layer of crushed rock may

be then rolled in place and a further appli-

cation of grout made, this being continued
until the foundation is of sufficient thickness
for standing the strains of traffic. If de-
sired the rock may be mixed with the ce-
ment, sand and water in an ordinary con-

crete mixer and laid in place as one or more

layers. The proportions of the ingredients

may be varied as is well known in the art.
In order to make this concrete road anti-

slipping, I provide a top surfacing 25 com-

prising my ceramic bonded chips suitably

embedded in a cementitious matrix to form

-a conglomerate. This matrix may comprise

various substances suitable for roads, such
as hydraulic cement, asphalt or tar prepara-
tions, depending upon the type of road de-
sired. If the surface is for pedestrian wear,
such cements as magnesium oxychlorid, resi-
nous or bituminous bonds may bé used de-
pending upon the degree of exposure to the
weather, the .ature of the frictional wear,
the stresses, etc., to which the tread will be
subjected. If Portland cement is used, the
top layer is preferably laid before the con-
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crete foundation has become hard, or else
this foundation is thoroughly cleaned and
brushed over with a thin cement mixture,
after which the top dressing is added. The
anti-slipping aggregate may be mixed with
cement and water with or without sand to
form-a conglomerate. .
Various procedures may be adopted .in

 laying this top dressing 25. For example,

10
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the concrete aggregate should be mixed
preferably for two or three minutes and
poured upon the foundation before the mor-
tar filling beneath it has set and then be
tamped until the aggregate has assumed a
stable position and a slight surfacing of

- water is noted. If desired, one may roll the
~ anti-slipping aggregate into place on the top

20
25
‘30
35

40

45.

50

of the concrete foundation, and then grout

it with a suitable cement mortar. .One or

more layers may be laid in this way, depend-
ing upon the amount of traffic to which the
material will be subjected, the lower one be-
ing thoroughly rammed into the concrete.
It 1s advisable, however, that the total layer
25 be at least 2’ thick. In certain cases, a
layer of smaller trap rock may be placed on
the foundation layer and thoroughly
rammed into the concrete foundation to in-
sure good contact, then a top layer contain»
ing the anti-slipping aggregate bé applied
immediately, thoroughly compacted ~and
then trowled or shaped to conform to the
grade and cross section of the street. When

sufficiently hard the surface may be floated .

and steel-troweled and the depressions filled.
If it is desired to incorporate these.anti-
slipping fragments or aggregates with as-
phaltum the two may be mixed together
while the asphaltum is hot and the same ap-
plied to a suitable foundation in the manner
in which asphaltum is now laid.

The size of these anti-slipping pieces may
obviously be varied depending upon the
type of surface desired for the road. As
illustrated in the drawing, the aggregate
may average smaller than the trap rock
below it. By utilizing aggregates compris-
ing the run of the mill which will pass
through a 2’” ring, but preferably omitting
the extremely fine sizes, one may obtain a
road surface which may be compacted to

a good- anti-slipping surface suitable for-

_heavy traffic. This mixture may be made
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"theéy are porous and have numerous
_projections on the surface, they unite very

up in such proportions that the cement will
fill ‘the voids -between the aggregate when

Jaid with a slight excess of mortar left over.

On the other hand, the aggregates should be
of such sizes and In such proportions as to
constitute the major portion of the tread
surface, so as to receive the traffic wear and
protect the cement or outer bond from. un-
usual abrasions. Due to the extensgive sur-
face of these fragments and’ the fact télat

ne
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firmly with the cement and so do not become
easily dislodged from the face of the road.

. In accordance with this invention, I have “

provided a compound conglomerate compris-
ing a cement body having embedded therein
an irregularly shaped, rough surfaced, anti-
slipping conglomerate of crystalline grains
of a hardness of 9 or more unitarily bonded,
preferably by a ceramic clay material vitri-
fied or rendered glassy in a ceramic high
temperature kiln. .

‘What I claim ise=——

1. The process of making a safety tread
comprising bonding anti-slipping grains of

-extreme hardness with a material capable

of forming a hard, wear-resisting mass and
bonding. pieces of said conglomerate mass
with a’cementitious tread magma to form a
compound conglomerate in whicli-said pieces
are adapted to veceive the tread wear.

2. The process of ‘making an anti-slip-
ping tread comprising bonding hard, anti-
slipping grains by means of a ceramic ma-
terial capable of forming a wear-resisting
mass and forming a compound conglomer-
ate of these bodies with a cementitious mass
in which the bonded grains are adapted to
receive the tread wear. . .

8. The process of making an anti-slip-
ping tread comprising bonding small crys-
talline grains of a hardness of 9 or more
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with a vitrified ceramic bonding material

and embedding these bodies irregularly in a

stone-forming medium to provide a com- -

pound conglomerate in which the bonded
grains constitute the major portion of the
tread surface. , :

4. The process of making a tread com-

prising bonding hard, anti-slipping crystal- -

line grains with a bonding material capable
of resisting wear to form a conglomerate,
crushing said conglomerate into fragments
of irregular shape and size, selecting those
fragments which contain many bonded
grains and bonding these conglomerate frag-
ments in a cementitious body to form a com-

- pound conglomerate in which the fragments

serve to receive the larger proportion of the
tread wear. : ’

5. The process of making an anti-slip-
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ping, wear-resisting tread comprising the -

steps of bonding small crystalline grains of
a hardness of 9 or more with a vitrified
ceramic material to form a wear-resisting,
‘anti-slipping conglomerate mass; crushing
this mass into irregularly shaped pieces of
conglomerate and bonding said pieces in a
cementitious body to form a compound con-

glomerate in which the ceramic bonded

grains receive the traffic wear. .

6. The process of making a tread com-
prising bonding erystalline alumina grains
with bonding material. capable of forming
a wear-resisting stone-like mass, and embed-
ding small pieces of this conglomerate mass
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irregularly in a cement to form a compound
conglomerate suitable for use as a tread sur-
face.

7. The process’ of making an anti-slip-
ping tread comprising bonding crystalline
alumina grains with a ceramic bonding ma-
terial -into an irregularly surfaced porous
mass and embedding chips of the bonded
material in cement to form a tread in which
the chips form the major portion of the

" wear-receiving surface.

8. The process of making a tread com-

. prising mixing crystalline alumina grains
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with a vitrifiable ceramic material capable
of bonding the grains into a hard, wear-
resisting mass, shaping the same into a defi-
nite form, burning the shape in a ceramic
kiln to produce a  vitrified mass, crushing
this vitrified mass into aggregates of vary-
ing sizes containing a plurality of crystal-
line grains which form rough, irregular,
anti-slipping surfaces and bonding a plu-
rality of these conglomerate pieces with
cement to form a tread having the anti-

slippingpieces irregularly spaced therein

which is capable of resisting wear and pre-
venting slipping thereon.

9. The process of making anti-slipping
material comprising bonding hard, anti-
slipping grains with a material capable of
forming therewith a hard, wear-resisting

1,371,684

mass and producing irregularly shaped con-
glomerate bodies thereof for embedding in
a cement surface,

10. The process of making anti-slipping
aggregate comprising mixing crystalline
grains of a hardness of 9 or more with a vit-
rifiable ceramic material capable of bonding

‘the grains into a hard wear-resisting mass,

shaping the same, burning the shapes in a

ceramic kiln and producing vitrified masses;

and crushing the vitrified masses into ag-
gregates of varying sizes containing a plu-
rality of crystalline grains which form
rough, irregular surfaces capable of being
anti-slipping. - ’ o

11. The process of making an anti-slip-
ping tread comprising crushing crystalline
alumina into small grains, mixing these
grains with vitrifiable ceramic .material,
forming this mixture into shapes adapt-
ed for burning, subjecting the shapes to
prolonged heat at a temperature capable
of vitrifying the bond, cooling the mass and
crushing it to produce fragments each hav-
ing a plurality of grains therein for embed-
ding in a cement to form a compound con-
glomerate adapted to serve as a tread sur-
face.

Signed at Worcester, Massachusetts, this
13th day of Feb., 1919.

~ GEORGE N. JEPPSON,
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