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To all whom it may concern: 
Beit known that I, ELISweET, a citizen 

of the United States, residing at Bingham 
ton, in the county of Broome and State of 

5 New York, have invented certain new and useful Improvements in Metal-Hardening 
Compounds, of which the following is a specification. 
This invention relates to compounds for 

0. in hardening and toughening iron or 
steel. 
The object which I have in view is to pro 

duce a compound for use in quenching iron 
or steel after being heated, which will not 

15 only impart a hardness either throughout the 
article or for any depth upon the surface 
thereof, but which will also have the effect 
of toughening the metal to a greater extent 
than has been possible heretofore in the 
treatment of metals for similar purposes. 

have found that in order to meet the re 
quirements of a quenching compound for the 
purpose described oils, or a combination of 
oils which individually or in combination 
are slow to ignite or to carbonize is of par 
ticular advantage. Experiments and prac 
tice have demonstrated that the following 
compound of oils in about the proportions 
specified has particula advantages for the 
purposes; crude petroleum 1 gal.; kerosene 
1 qt.; palm oil 4 oz.; Atlantic red 2 oz. If 
desired the kerosene may be omitted. Its 
functions in the compound is to effect the 
rapid solution of the palm oil and the At 
lantic red, though I have found that a con 
tinued stirring of a compound the same as 
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that specified above with the kerosene omit 
ted will effect substantially the same result 
as that obtained when the kerosene is in 
corporated. 4P 

In the use of the compound it is prefer 
ably introduced into a receptacle containing 
water, the latter being maintained at a low temperature in any suitable way. The com 
pound before having the article to be hard 
ened introduced into it is preferably thor 
oughly agitated in order to insure a perfect 
mixture of the parts. Iron or steel to be 
hardened is first heated in any'suitable way, 50 preferably by immersing the same in a flui 
to which animal charcoal has been added, 

4. 

45 

as described in an application for Letters 
Patent of the United States filed by me on 
October 6th, 1911 Serial No. 653206. 
When iron or steel has been heated to the 5. 

proper degree it is introduced into the oil 
compound. If the article is to be hardened 
throughout, it is passed through the oil 
compound and into the water as rapidly as 
possible, and allowed to remain in the water 60 
until cooled. Should it be desired to give 
only a thin hard surface the article is main 
tained stationary in the oil compound until 
cool. To obtain a deeper hardened shell the 
article is introduced into the oil compound 
and is agitated until cooled. 
The peculiar characteristic of iron or steel 

tempered by the use of my compound is that 
while the same or a greater hardness is 
given the metal than that obtained by the 
usual tempering methods, a much greater 
degree of toughness is imparted to the hard 
ened portion. This is demonstrated by the 
fact that a piece of steel hardened by the 
use of the compound for a short distance in 
ward from its surface, may be bent without 
cracking the hardened surface, although 
such surface is as hard or harder than that 
obtained in any of the well known temper 
ing methods. 
The quantities of the oils employed need 

not be exactly as specified, as good results 
can be obtained by the use of larger or 
Smaller quantities of the ingredients speci 
fied, and if desired the kerosene may as sug- as gested be dispensed with. 
Having thus described my invention, what 

I claim as new, and desire to secure by Let 
ters Patent, is:- 

1. A metal hardening compound contain 
ES crude petroleum, palm oil and Atlantic red, in substantially the quantities specified. 

2. A metal hardening compound contain 
ing crude petroleum, palm oil, kerosene, and 
Atlantic red in substantially the quantities specified. 
In testimony whereof I affix my signature 

in presence of two witnesses. 
ELI SWEET. 
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Witnesses : 
F. C. CARL, 
EdNA T. MANGAN. 


