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LL, Jr.,

- Beitknown that 1, MARTN A.HOWEL

. a citizen of the Umted States, residing at Chi-
caﬂ*o, in the county of Cook and State of 1lli-
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provements in the Manunfactare of Ifiles;
I do hereby declare that the following is a full,

nois, have invented certain new andusefal Im-

clear, and exact description of the inven tlou,

whlch will enable others skilled in the art to
which it appertains to make and use the same.

Heretofore files have been made from bar-
steel from steel cast in crucibles and forged

‘into bars, in order to give greater tenacity to

the metal, and to give a greater regularity to

the combmed carbon in the metal; but, in con-
sequenceof therepeated forgings, heatln g, and
~reheating, much of the carbon 1s lost by the

process, and the surface which should contain

the carbon intact, in order to give the greatest
hardiess to the teetb 18 rendered really the

- weakest, while the e:s:eess of labor attendant

- upon thls process of forging of the blanks, and
~ the waste of material and of f uel enhmme the'
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value to the consumer.

o blanks?” in the manufacture of files, in cutting
- and finishing the same while the metal isin the

- soft decarburized condition, and in recarburiz-
ing the blanks after surfacing and cutting, in

order that no carbon shall be lost by the pro-

- cess, but retained intact where its presence

- 1s most essential for the purposes intended.
By this means the original natural or granular
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character of the metal 18 preserved, the parti-

~ cles are not crushed by any process of forging,
the affinity for carbon is greater when heated |

 tothe proper degree, and a hardness is secured
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- duce my castings in the usual way from pat-

~which e¢an only be gwen by carbon unimpaired,

thus enabling me not only to produce a mueh
cheaper file, but one of far wreater dmablhty
and regularity.

I take a mediam grade of white or refined
iron, charcoal-iron being preferred, more par-
t1eu] arly Lake buperlor iron. I proceed to pro-

terns in sand or flasks of refractory materials.

- When the castings are completed they are

cleaned from any adhermw sand or dirt in a

rattle-barrel, when the blanks are phced in
flasks or saggere, interlaid with oxides of iron,

' 1r01:1 scale or any materml h'ng an afﬁmty

and

The nature of my invention relates to the'
employment or use of ¢ decarburized cast- iron

—

for carbou, kept at a red heat until the blanks
are properly annealed, when, after gradual
cooling, they are taken out, cleaned, and sur-

them for theprocessof cutting the teeth, which

55

i faced upon a grindstone, in order to prepare

iIsdoune in the usual way. The blanks are then

placed in air-tight boxes, or boxes which ean
Dbe kept air-tight by proper luting, interlaid
with sifted carbon, animal or vewetable, or in

a mixtare of carbon and salts, all of which is

well known, and varied to suit the taste of the

operator or the character of the work intend-
ed to be produced, when they are kept at a red
heat for a time correspondmﬂ‘ to the depth of
the carbon required, or the depth of the decar-
burized sarface of the soft blank previous to
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cutting, whenthey are immediately takenfrom

the cases-and hardened in cold water, or cold
water containing one of the forms of soda, in

order to hold the contact of the water to the

surface of the red-hot blank while immersed.
An uncertain degree of superficial hardness

can be secured, without the use of the cemen-
tation process of embedding the blanks in car-

bon in cases, by heating the blanks to a red
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heat and coating the surface with the ferro- =

cyanide or prussiate of potash, salts of ammo-

nia, &e., and plunging the filein water or oth-
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er liquids, all of which is well known; but I

prefer the cementation process, as it gives a
solid character to the work, and a durability
absolutely requisite 111 the abrasion of hard
metals.

It will be readily seen by any person versed
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in manufacture that the greater expense of

refined bar-steel as compared with the cast-
iron, the saving of fuel, of waste, and largely
of hbor enables me to produce my blanks at
a far cheaper rate than where produced by the
well-known processes in use, while the superi-
ority of the work in tenacity and duarability is
overwhelmingly in favor of this process.
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I am aware that files have been made of 95' :

wrought or bar iron by the same process as in
common use in the making of steel files, save

that they were hardened in a way somewhat

analogous to mine, but of a veryinferior char-

acter, 'being equally expensiveas to fuel, labor;
and material, save a trifling difference in the

latter, but rendered ﬂ'enemlly unsalable from
the mfermr and uncertain character of the
hardness, and the liability of all such closely:
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-cementation:process—a difficulty not encoun-

forged metals to blister when subjected to the |

tered 1n the use of decarburized cast-iron. It
is well known, also, that steel files, having lost
a portion of thelr carbon in heating and forﬂ*
ing, are liable to this same objection of blister-
ing 1f subjected to the process above named,
and when the carbon is once lost the I‘GSH]E]%
a poor and unreliable product, as the various
qualities now on sale demonstrate

Having fully deseribed my invention, what
I claim, and desire to secure by Letters Patent

18—
1. In the manufacture of files, the process |

which combines the deecarburization of cast-
iron blanks for the purpose of softening and
cutting, with the subsequent recarburization
for the purpose of hardening and tempering,
substantially as set forth.

2. In the manufacture of files, the combined zo
process of surfacing, cutting, recarburizing, |
and hardeningof decarburized cast-iron blanks,
substantially as and for the purposes set forth.

MARTIN A. HOWELL, Jr.

Witnesses :
W.D. BRADSHAW,
CHaaAs. I8, SMITH.
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