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UNITED STATES

PATENT OFFICE.

 BENJAMIKN C. TILGHMAN, OF PHILADELPHIA, PENNSYLVANIA.

IMPROVEMENT IN CUTTING STONE AND OTHER HARD SUBSTANCES.

Specification forming part of Letters Patent No. 133,501, dated Noveraber 6, 1872 ; reissue No. 7,499, dated
February 6, 1877 ; application filed December 20, 1876. '

To all whom it may concern:

‘Be it known that I, BEnyamiN C. TILGH-
MAN, of Philadelphia, Pennsylvania, have in-
vented certain Improvements in Cutting Hard
Substances, of which the following is & speci-
fication: .. ‘ i

My invention 1elates to the cutting, sawing,
boring, and grinding of stone, glass, pottery,
and similar hard substances by means of small
grains or globules of metal of the nature, char-
acter, and mode of action hereipafter more
particularly deseribed, rabbed against them
under pressure by a saw-blade or other tool
in the same manner as is practiced with sand
or emery. - ’ : <

T have discoviered that grains or globules of
cast-iron of the nature and character herein-
after described possess an efficient cutting or
_grinding power on stone, glass, &e., and on
account of the cheapness of this material, and
the {acility with which it can be made into
tough and hard grains, I prefer to use’ it in

~ practice.

1 have also discovered that if a globular or’

spheroidal form be given to small grains of
irou or steel, or their alloys, their action as a
material for sawing, cutting, or grinding stone,
glass, &o., takes place on account of this globu-
larity in a different, and, I believe, more ad-
vantageous, manner than when the grains are
poiuted, sharp, or angular, and that in propor-
tion to the work done less power is regaired,
_and the wear of thesaw-blade or rubbin o-tool
isless. -

The globular grains of metal roll over and
over under the rubbing pressure of fhe saw-
blade or tool; and indent grooves into its 501t
er material, while they crumble, erush, or pul-
verize the stone. -

The pointed, sharp, or angular grains of
ametal tend rather to embed themselves into
one of the rubbing-surfaces and to tear or
scrateh the other. )

I bhave also discovered that when iron or
steel, or their alloys, are subdivided in a
melted state, the small grains or globules
produced are suitable to be nsed as a-cutting,
sawing, and grinding material for stone, glass,
&e. Generally considerable proportions of

these grains are of4 globular form, and they

can be produced economically in large quan-
tities. . , S

I have also discovered that when iron or
steel, or their alloys, argsubdivided into grains
or globules in a meltedstate, in such-g,manner
that the grains become chill- hardened by .
rapid cooling, these grains have a greater ef-
ficiency as a cutting, sawing, and grinding
material for stone, glass, & o .

The following is one method of ecarrying my
invention into effect, taking, for.example, the
sawing of marble, sandstone, or granite with
grains or giobules of cast-iron-made from melt-
od metat and chill-hardened, and the kind of
saws commonly known and used for sawing
stone: : '

The grains are to be applied -to the saw in
the same manher as the sand commonlty used,
and are fed into the saw-kerf with small
streams of water in the samne way, 80 that a
constant supply of them will be washed dowan,
and will be caught and rubbed between the
edge of the saw and the stone. The grains
which escape from the kerf are collected and
thrown back again to feed the saw. The sap-
ply of water should be sufficient to wash away
the mud produced. The small pieces and
powder of the worn and broken grains of metal
may be separated from the mineral portion of
the mud by knowu processes of washing, and
nay be sifted and reused for such grinding or
polishing purposes as their size will suit, or
they may be remelted. Magnets may be used
to help the saving and separation of the iron
from the mineral powder in a way which' is
well anderstood... : . Co

The iron grains, when suffered to remain in
a damp state exposed to the air, are liable to
rust and cement together, so as to form solid
lumps or crusts, and I have discovered that if
the water used on the saws is kept alkaline
by lime or other alkali, the iron grains will be
less apt to rust and cenent together.

The.grains can be used with variouns forms
of reciprocating, cireular, crown, or band saws,
or with any other suitable known kind of
sawing, boring, or rubbing machinery. )
~ In drilling holes in rocks with the metal
grains and a rofary arill, I bave sometimes
ased~a tubular or "hollow tool, like a crown-
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8aw, which will make an annular cut, leaving
a-central core to be afterward detached. -~

- When boring a hole without a core, I use g
solid tool pierced with a small hole near, but
not at, the center.

The grains can be sapplied by means of a
stream of water foreibly driven through. the
central hole, and the mad and metallic frag-
ments escape with the water around the out-
side of the drill-tool, By thus forcibly trans-
porting and feeding the supply of grains by

means of a eurrent of water, saw-cuts or bore- .
holes can be ade upward, down ward, or

horizoytal. , .

The known machinery used for the diamond
drills aud saws may be applied to working
with the metallic-grains.

In certain cases.a forced current of air may

be uged, iustead of . water, to transport- the
‘sapply of grains to the cutting-surface, and
to remeve the débrig aud cool the tool.

To facilitate_the supply and the washing
away of the débris of stone and metal, T have
found 'it;'uset‘ul,,wheu the natare of the opera-

tion permits, to‘cause the too to draw back

from the;work slightly and frequently, and to’

strike it apaif with a sliding blow, as is prac-
ticed in the ordinary process of sawing stone
with sand. :

Wheu-sawing stone with sand,or other abra.-

sive ‘materials which act chiefly by serateh-
ing, the wear of the saw-blades is so rapid
that it is not found advantageous in practice
to notch the blade of the frame-saws. Now,
I have discovered that when the metallic
grains or globules are used, which act chiefly
by rolling and crushing, the wear of the say-
blade, in proportion to

half as much as when sand is nsed, and in
‘case of granite, less than one-sixth as much
a8 when sand is used, -

In consequence of this greater durability of
the saw-blades, I find it advantageous, for
rapid sawing, to make notches in the blades
of frame-saws, so as to assist in feeding the
grains to the rubbing-surface, and I prefer to
make such notches about one-half inch to one
inch wide, and from four to eight inches apart.

The greater the speed and pressure of the
rubbing, the faster will be the cutting; but,
as-economy in.the consumption of the graing

is an object, the pressure should be kept be-

low that which will too rapidly break or erush
them, ‘

. For general sawing, cutting, and grinding
purposes, I have found grains or globules of
about from one-hundredth (13%) to one-twen-
tieth (-4) of an inch diameter to give good

practical results; but I do not inean to con-’

fine myself thereto, and I intend to use both
smaller and larger sizes wherever suitable,
The size of grains or globules most suitable,
in view of the economy of time, power, and
expense, will vary-according to the objeet de-
sited and the material operated on, and can

the depth of stoune |
sawed, is, in the case of marble, less than one-

only be- ascertained by comparative trials.
As-a general rule it may be stated that small
grains produee smoother and more polished
surfaces, narrower saw - kerfs, and sharper

lines and edges, and operate on hard stones

with less bressure, while large grains, at suit.
able speed and pressure, cat faster into soft
stone, make a wide saw - kerf, and leave g

-rougher surface.

I have obtained fair average results in saw--
ing stone with roundish grains of about oue
thirty-fifth (L) to one forty-fitth (k) of an inch
diameter. -

For smoothing and polishing operations I
use a series of grains, particles, or powders of
gradually-increasing fineness up to the ulti-
mate degree, as is practiced in working with
sand and emery. . i

I have found wrought-iron to be a good ma-
terial for the saws, drills, and other rubbing-
tools; but where more convenient for the pur-
bose.intended, I have also used cast-iron, cop-
ber, stone, glass, wood, leather, and the cther
materials commonly used in the arts for grind-.
ing and rubbing with sand and emery. A
very hard, close-grained material, like chilled

‘¢ast-iron or hardened steel, does not answer

well, as the grains tend to slip over it, whereas
they ought to partly adhere to or indent them- .
selves into the surface of the tosl or rubber, so
as to get sufficient hold or resistance to énable
them, while sinking into the stone, glass, &e.,
to roll over or serateh into it '

The cutting, boring, sawing, ‘and rubbing
tools ean be made of any suitable size and
shape, 50 as toproduce holes or plane or curved _
surfaces, or any kind of moldings or Orna-
mental designs, and the proper rotary, recip-

‘rocating, or other movements can be given to

the tools and to. the articles operated or by.
suitable lathes, slide-rests, sawing, planing,
boring, or rubbing machines, or other kuown
kinds of machinery; and I do not mean to
confine myself to or to claim in this patent
any particular form or kind of tool or machine
for operating with the metallic grains.

- I have recommended cast-iron as the metal
to be generally nsed, because tough and hard
grains of a globular form can be made from
it cheaply by dividing the metal in a melted
state; but 1 do not confine myself thereto.
I have also used grains made in a similar way
from steel, and the various mixtures and alloys
of iron and steel, with other metals which are
known in the arts. Some of these are tougher
and harder than cast-iron, but ars 2180 more
expensive,

Various processes are known in the artg by
which melted metals can be divided into small -
grains or globules. Flat or saucer-shaped
disks revolving on vertical axes have been
used, into which the melted metal is poured,
and gets whirled outward and divided by ‘the
centrifugal force. ‘

Secattering or atomizing a stream of melted :
metal by a jet of steam is another known
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. method which I have used to make grains of
cast-iron,and I preter it in practice. The drops
of metal should fall into water to cool and
harden them.

By operating in a close box or chamber, the
atmosphere of which has been deprivea of its
oxygen, the tendency of the drops of hot metal
to burn may be prevented.

The grains should be sifted to sizes suitable
for their intended use, and, if desired, those
of globnlar shapes may beseparated from those
of wore irregular shapes by rolling them down
inclined planes, as is practiced in making lead
shot. '

Any known process of hardening or temper-
ing may be applied to the graiis, by which
their toughuess or hardness may be increased.

Havivg thus described my invention, I claim
and desire to secnre by Letters Patent of the
United States—

1. The use of grains or globules made of iron,
or cast-iron or steel, or their ailoys, subdivided
while melted, in the process of cutting, saw-
ing, boring, and grinding stone, glass, pottery,
and similar bard substances, substantially as
above described.

9. The use of grains or glebules made of
iron, or cast-iron or steel, or their alloys, sub-
divided while meited, and of a rounded or
spheroidal shape, so as to operate by a rolling
erush in the process of cutting, sawing, boring,
and grinding stone, glass, pottery, and simi-
iar hard substances, substantially as above
deseribed. ]

3. The use of grains or globules made of

iron, or cast-iron or steel, or their alloys, and

chill-hardened by eooling from a melted state
in the process of cutting, sawing, boring, and
grinding stone, glass, pottery, and similar hard
substances, substantially as above described.
4, As a new -article of manufacture, a cutb-
ting, grinding, or abrading material for stone,
glass, pottery, and similar hard substances,
consisting of grains or globules made of iron
ot cast-iron or steel, or their alloys, subdivided
while melted.

5. As a unew article of manufacture, a cut-
ting, grinding, or abrading material for stone,
glass, pottery, and similar hard substances,
consisting of grains or globules made of iron,
o1 cast-iron or steel, or their alloys, subdivided
while melted, and of a rounded or sphercidal
shape, so as to operate by & rolling crush,

6. As a new article of manufacture, a cut-
ting, grinding, or abrading material for stone,
glass, pottery, and similar hard substances,
consisting of grains or globules made of iron,
or cast-iron or steel, or their alloys, and chili-
hardened by cooling from a melted state.

7. The use of alkaline water in cutting, saw-
ing, boring, and grinding of stone, glass, pot-
tery, and similar hard substances by grains or
globules of iron, or cast-iron or steel, or their
alloys. . :

8. The use of notched blades for frame-saws
in sawing stone and similar hard substances
with grains or globules of iron, or cast-iron or
steel, or their alloys. ]
B. C. NLGHMAN.
" Witnesses :

R. A, TILGHMAN,
J. BONSALL TAYLOR.




