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To all whom it may‘ concern: 
Be it known that I, SAMUEL HEMAN THURS 

TON, a citizen of the United States of America, 
and a resident of Long Branch, county of 
Monmouth, State of New Jersey, have in 
vented a certain new and useful Process of 
Coating One Metal with Another and the 
Products Resulting from Such Process, of 
which the following is a speci?cation. 
My invention relates to a process of coating 

one metal with another (especially iron and 
steel) with an amorphous, inherent, adherent, 
coherent permanent ?lm or pellicle of one 
metal upon another, the particles of the coat 
ing metal being driven into and incorporated 
with the metal being coated by beating them 
into the interstices or pores at and beneath 
the surface thereof, as hereinafter speci?ed; 
and it consists in a certain method of pro~ 
cedure fully set forth in this speci?cation and 
claimed at the end thereof. 

In previous applications, to which this pres 
ent application is related, I have described 
and claimed the surfacing of iron and steel 
with an amorphous, adherent, coherent, per 
manent coating of copper and copper oxid by 
a process similar in some respects to this pres 
ent application. 
To more fully specify the nature of the 

process and the steps necessary to produce a 
more perfect and ?nished product is the ob 
ject of this application, which steps are fully 
set out and claimed herein.‘ 

In order that persons skilled in the art to 
which my invention appertains may under 
stand, practice, and use my invention, Iwill 
proceed to describe it. 
The ?rst and a most important step con 

sists in so cleaning the metal to be coated that 
nothing remains upon its surfaces not homog 
enous with the metal itself. Acids, alkalies, 
oxids, grease, and anything which prevents 
the coating metal from coming in absolute 
contact with the molecule of the metal to be 
coated injures the result. The surfaces 
should be free from moisture, and preferably 
for the most perfect and permanent result 
the surfaces should be dried by heat. No air 
can remain between the molecules of the coat 
ing and the coated metal, and upon this de 
pends the el?ciency of the result. This is 
especially important where the metal to be 

coated is an easily-oxidizable one, such as iron 
‘and steel, &c. ._ 
The second step in my process consists in 

impacting the coating metal into the surfaces 
to be coated by systematically beating the 
coating metal against the metal being coated, 
which is ?rmly held to receive the impacting 
blows of the beaters. This beating of the 
coating metal upon the metal being coated 
is preferably produced by vibratory beating 
rods or pieces pivotally secured upon‘ rods or 
supports on a rapidly-revolving drum located 
above a bed-plate arranged to move beneath 
or over against the ?eld of action of said beat 
ing-rods, on which bed-plate the metal plate 
being coated is ?rmly secured, so that by rap 
idly revolving said drum the beating- rods 
strike upon the. surface of the metal on the 
said bed-plate, and in doing so the metallic 
beating-rods ?rst disturb the molecular con 
dition of the said plate and serve to mechan 
ically clean the surface, at the same time un 
doubtedly to open the pores of the said plate.‘ 
Then the particles from said beating-rods are 
hammered into the pores of the, said plate and 
incorporated with its surface and form a pel 
licle of metal on its surface which is adherent 
to said surface and practicallyincorporated 
with its particles or molecules and whose par 
ticles cohere with each other in such a man 
ner that the said pellicle cannot be removed 
from said plate mechanically without remov 
ing the particles of the said plate also. . 
The manner of heating or driving the par 

ticles of coating metal into the pores of the 
metal being coated hereinbefore referred to 
is illustrated by the drawings herewith, in 
which-— 
Figure 1 represents a longitudinal view or 

elevation of a table for holding a plate of 
metal to be coated, driving-pulleys, and a 
cross-section on line a: w of Fig. 2 of an ap 
paratus in the nature of a wheel or ?anges 
provided with bars, on which are pivoted 
metal wires or boaters twisted about said bars 
and vibrating thereon. Fig. 2 is a front view 
of the table and a central section of the ap 
paratus lengthwise of the apparatus for hold 
ing' the vibratory wires or heaters, showing 
the end ?anges, bearings, driving pulley 
wheels, and beater-wires and rods which hold 
them. 
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A is the bed of the machine; B, the legs or 
supports. ~ 

0 is the table on which the plate to be 
coated rest-s to be moved backward and for 
ward either by hand or by the usual recipro 
catory table movement, as in planing-ma 
chines, in which case the plate is fastened to 
the table; D, a raised portion of the table 
under the revolving vibrating heaters. 
E is ashaft journaled in bearingsFon the 

bed A atv opposite sides of the bed. 
G represents driving pulley-wheels secured 

on shaft E, by which the shaft E is driven in 
either direction circumferentially. 
H represents ?anges secured to shaft E,’ 

one at each end within the bearings F. 
J represents rods which are secured to and 

' in ?anges E and extend from one ?ange to 
the other. On these rods J wires K are lo 
cated, twisted about said rods so that they 
are free to swing on said bars. 
L is the plate of metal to be coated. It 

rests on the bed C and is moved under the 
beating apparatus and on the curved raised 
portion D of the bed either by hand or by the 
forward movementof the table C, as the case ' 
may be. The revolution of the beating ap 
paratus causes the wire beater K to strike 
with force upon the surface of the plate L, 
with more or less force as the distance from 
the surface of the plate is less or greater. 
This distance is regulated by turning the ad 
justing-box bearing-screws M in the usual 
manner, which raise or lower box-bearings N 
and of course raise orlowerthe shaft E, which 
is journaled therein. \Vhen an iron or steel 
plate L is being coated with copper, the wire 
heaters K are of copper in whole or in part. 
Of course the ends which beat upon the iron 
plate must in this case be copper. The re 
sult of this operation of my process by an 
apparatus is superior to the result produced 
by hand-beating; but my process is not con 
?ned to the use of an apparatus like the one 
herein described, but I prefer for regular sur 
faces to employ such an apparatus or its 
equivalent. Irregular surfaces are coated by 
my process either by hand-beating or by re 
volving beater-s ?exibly attached to and op 
erated by mechanism driven‘ by power, but 
manipulated by hand. . 
The results produced by this process are 

' farsuperiorto anything everbefore produced 
by any previously~invented process and are 
permanent in their nature, and the coatings 
can not be mechanically removed from the sur 
faces without removing the particles of the 
surface on I which they are ?xed. By this 
means the molecules of the coating are caused 
to forcibly adhere to the surfaces being coated 
and also to coherc between themselves. Thus 
an amorphous, permanent, inherent, adher 
ent, coherent pellicle is formed upon the metal 
being coated, which may be rolled, extended, 
or bent without destroying the said ?lm or pel 
licle. In performing this last step in my proc 
ess the molecules of both coating and the 
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metal being coated are disturbed or disar 
ranged and then rearranged, as the first effect 
of impacting or of impingement is to rougheu 
the surfaces and disturb its molecules and at 
the same time to comminute the metal used 
in coating. It is also quite probable, as itis 
possible, that an electromagnetic condition is 
set up, especially in the case of copper when 
beingimpacted on iron and steel. I have found 
this condition in some cases to exist very 
strongly. 

It is possible to rub one metal upon another 
and produce a color without much precau 
tion other than ordinary cleaning and care; 
but such an operation does not in any man 
ner resemble the process claimed by me as 
my discovery and invention, as the result is 
not permanent, adherent, or coherent and 
must be secured upon the surfaces by some 
binder, such as lacquer. 
By this process I have succeeded in coating 

iron and steel with many metals and adapted 
it to a variety of cases and conditions, and 
in this application I shall claim such products 
as I deem important in a commercial point of 
view. These products are of an amorphous 
nature, not crystalline, as in the case of elec 
trically- deposited and galvanized coatings 
previous to being burnished, which is an im 
portant-ditference and one which affects the 
usefulness of the coating produced by my in 
vention. 
By vigorously impacting one metal upon 

the other any, particles which may have re 
mained on the surfaces after the process or 
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operation of cleaning are driven off and more , 
thorough removal of deleterious matter oc 
curs and a more perfect:- result is attained. 

I am aware of the inventions and processes 
set outin the references, of record-viz. , Dow 
ling, British Patent No. 7,949 of 1839; Bar 
ron, British Patent No. 1,2~t3 of 1856; Boucker, 
British Patent No. 12,720 of 184:9; Potts, Brit 
ish Patent No. 2,761t of 1859; Spring, United 
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States Patent No.197,572, dated November 27, . 
18-77; Bower,United States Patent No.270,00t, 
dated January 2, 1883; Elmore, British Pat 
ent No; 2,618, dated February 14, 1889, and 
I do not claim anything set'out or claimed 
in said patents. None of them describes or 
claims any process which can possibly pro 
duce a product at all akin to that produced 
in accordance with my invention. 

I claim— 
1. The process substantially hereinbefore 

speci?ed, which consists in producing a coat 
ing of one metal upon another, by first clean 
ing the metal to be coated substantially as 
speci?ed, and then forcibly beating the coat 
ing metal upon the metal being coated system 
atically and continously until the particles 
or molecules of the coating. metal are driven 
into the pores of and incorporated with the 
particles at and beneath the surface of the 
metal being coated, and an amorphous in 
herent, adherent, coherent, permanent ?lm 
or pellicle of the coating metal is formed upon 
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and irremovably united therewith, substem Q 
tially as hereinbefore speci?eda 

2. The within-described product consisting 
of‘a, body of one metal whose surface parti-f 

5 oles are eommingled with particles of another, 
coating metal, the'ooating metal being driven 
into '. the pores of the body metal, the two 
vmetals being incorporated together at and be 

>10 forming a- union theone with the other of a 
" permanent nature, the‘ one‘ forming an- in 

neath the 'surfaoe'o?the body metal,‘ and; 

: herent, adherent, amorphous, end eohere'nt; 
coating upon the other, substantially as speci 

?ed'.‘_‘ ‘ Signed by me at‘New York city, eounty'and 15 
State of New York, this 1st day of December, 
1898. > -' - ‘ 1' ' ‘ 

> _ SAMUEL’ H. THURsToNQ 
"Witnessesi r ' ' 

' JAMES M. HICKS, 
O?ARLEs _ W. Lew, 


