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In order to form a bright metallic deposit on 
the surface of glass or other materials through 
chemical methods, use is made, in a known man 
ner, of a solution of a metallic salt from which 
the metal is precipitated in a finely divided state 
by the addition of a reducing solution, so as to be 
deposited on the surface of the object to be cov 
ered with a bright metallic deposit. The two so 
lutions, that is to say the Solution of metallic 
salt and the reducing solution, are kept separate 
and they are mixed together only a short time 
before they are to be used, because reduction, and 
Consequently metal precipitation, take place in 
mediately after this mixing of the two solutions 
with each other. The objects on which a bright 
metallic deposit is to be formed are immersed in 
the mixture of the solutions, or these objects are 
coated with this mixture of solutions or said 
1rixture is atomized on the objects. In any case, 
it is clear that only a very small part of the 
metal present in the mixture of the solutions 
can be utilized for forming a bright metallic de 
posit, because the precipitation of the metal starts 
as Soon as the two solutions have been mixed 
together and then it keeps going on in a con 
tinuous manner, being distributed in a uniform 
fashion throughout the mass of the mixed solu 
tions, and only a small part of the metal thus 
precipitated can deposit on the object, whereas 
the remainder deposits on the bottom or on the 
walls of vessel containing the mixture. When use 
is made of atomizing devices, there is further pro 
duced, in the atomizing nozzles and in the feed 
conduits leading to said nozzles, an immediate 
clogging resulting from the depositing of metal, 
which also takes place therein, so that even after 
a short period of time it is necessary to proceed 
to a cleaning by dissolution of the deposited metal 
by means of acid, which is complicated and is a 
Considerable delay to the operation. 
The object of the present invention is to elimi 

nate all these drawbacks, and also to obtain an 
improved adhesion of the bright metallic deposit 
On its support, in such manner that the risk of 
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order to facilitate the reduction of the metal and 
to obtain better adhesive qualities of the bright 
metallic deposit, the atomizing of the solutions, 
which are kept in distinct containers and are fed 
separately to the atomizing devices, is advanta 
geously, effected by means of steam or heated 
gaSeS. 
According to another feature of the present 

invention, in order further to accelerate the sep 
aration of the metal from the atomized mixture 
and the precipitation on the object to be coated 
with the bright metallic deposit, and also in Order 
further to improve the adhesive qualities of this 
deposit, it is advantageous to introduce steam or 
heated gases, in particular gases having a re 
ducing action, into the atomized mixture that 
is produced. 

In order to carry out the method according to 
my invention, I preferably make use of an ap 
paratus including two feed conduits, which are 
located at a small distance from each other, cor 
responding respectively to the solution of metallic 
salt and to the reducing solution, these conduits 
leading to two atomizing nozzles arranged to 
make an angle with each other. The atomizing 
nozzles are fed with steam or heated gases, pref 
erably through a common conduit. The orifices 
of the feed conduits for the two respective solu 
tions Which serve to produce the bright metallic 

30 deposit can be located so close to each other that 
the simultaneous atomizing of these two solu 
tions can be otbained by means of a single noz 
zle opening between said orifices and acting 
simultaneously on both of these solutions, 
Other features of the present invention will 

result from the following detailed description of 
three Specific embodiments thereof. 

Preferred embodiments of the present inven 
tion will be hereinafter described, with reference 

40 to the accompanying drawing, given merely by 
way of example, and in which: 

Fig. 1 is a front elevational view of a first 
embodiment of the invention; 

Fig. 2 is a side elevational view corresponding 
Scaling off, a phenomenon which is particularly 45 to Fig. 1: 
frequent in the case of silver layers, is wholly 
eliminated. 
The essential feature of the method according 

to the present invention lies in the fact that the 
Solution of metallic salt, necessary for producing 
the bright metallic deposit on the objects, and 
the reducing solution are atomized separately but 
simultaneously and are caused, in this atomized 
state, to mix together and to act on the object to 

50 

Fig. 3 is a front elevational view of another 
embodiment of the invention; 

Fig. 4 is a side elevational view corresponding 
to Fig. 3. 

Fig. 5 is a side elevational view of another 
embodiment of the invention. 

In the embodiment illustrated by Figs, 1 and 2 
the apparatus includes feed conduits and f', 
located at a certain distance from each other and 

be coated with the bright metallic deposit. In 55 supplying, one the solution of the metallic salt, 



2 
and the other the reducing solution (these two 
solutions being preserved separately) and a noz 
zle 4, 4' corresponding to each of these conduits. 
Steam or heated gas is fed to these nozzles 
through a common conduit 2, which is divided 
into two branches 3, 3, leading respectively to 
the lateral nozzles 4, 4' in question. These noz 
zles 4, 4' are located at a small distance from the 
respective outlets of conduits , , in such man 
ner that the steam or hot gases issuing from these 

; nozzles, when flowing in front of these Outlets 
of conduits , f', suck out the solutions respec 
tively fed by these conduits and disperse them in 
the atomized state in the form of cones. As a 
consequence of the angle made by the respective 
directions of nozzles (, , the two atomization 
cones intersect each other at a distance from the 
outlets depending upon the values of said angle, 
so that the atomized Solutions are mixed together. 
I introduce, into this atomized mixture, the ob 
ject on which a bright metallic deposit is to be 
formined. The reduced metal is thus caused to pree 
cipitate on this object, in the form of a highly 
adhesive bright metallic deposit. 
The apparatus is further provided with two 

lateral atomization nozzles 5, 5’, which are also 
arranged at an angle to each other and which are 
fed with steam or a heated gas through the com 
mon conduit 6. The cones of dispersion of these 
nozzles 5, 5 are directed toward the atomized 
mixture in such manner that their jets mix with 
those of the coating (silvering) mixture, whereby 
precipitation of the metal on the object to be 
coated (silvered) with this metal is accelerated 
and the adhesion of the deposit to the support 
is further improved. In particular, this is the 
case when gases having a reducing action are fed 
through these supplementary nozzles 5 and 5. 
The embodiment illustrated by FigS. 3 and 4 

corresponds to an analogous apparatus, in which, 
however, the two feed conduits and , through 
which the metallic salt solution and the reducing 
solution, respectively, are fed, are arranged in 
such manner that their outlets are turned toward 
each other, at a small distance from each other. 
To these outlets corresponds a single atomizing 
nozzle 7, which simultaneously produces the 
atomizing of the two Solutions and causes them. 
to mix together. 
The additional atomization nozzles 5, 5’, which 

are still arranged laterally With respect to the 
atomization cone thus produced, and which are 
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fed with steam or heated gas from conduit 8, 
serve, as in the apparatus above described, with 
reference to Figs, 1 and 2, to accelerate the re 
duction and precipitation of the metal and to im 
prove the adhesive qualities of the bright metallic 
deposit. 
Other change may be brought in the manner 

of using the above described apparatus. For in 
stance, the two feed conduits may be fed with the 
same metallic salt solution in case the reducing 
agent is carried by the gaseous fluid atomizing 
jet, 
As above described, one of the features of the 

invention resides in the fact that the liquid Solu 
tions are atomized by means of jets of either 
steam or hot gases. It is obvious that the inven 
tion can be realized by atomizing by means of 
these jets a mixture of the two solutions contain 
ing the metallic salt and reducing agent. 
The embodiment illustrated by Fig. 5 corre 

sponds to an apparatus in which the metallic 
salt Solution is fed through a feed conduit 9. To 
the outlet of this conduit is connected another 
feed conduit O through which is fed the reduce 
ing solution. is an atomization nozzle through 
which steam or a hot gas, containing or not con 
taining a reducting medium, is fed to produce 
the atomization of the liquids onto the surface of 
the object. 

In a general manner, while I have in the above 
description, disclosed what I deem to be prac 
tical and efficient embodiments of the present 
invention, it should be well understood that I do 
not wish to be inited thereto as there might be 
changes made in the arrangement, disposition 
and form of the parts without departing from the 
principle of the present invention as compre 
hended within the scope of the appended claim. 
What I claim is: 
The method of forming a bright metallic de 

posit on the surface of an object which comprises 
separately and simultaneously atomizing a me 
tallic Salt solution. On the One hand and a corre 
sponding reducing solution on the other hand, 
simultaneously mixing these atomized solutions 
together and causing the atomized mixture thus 
formed to act on the object to be coated with 
Said metallic deposit, and introducing at least 
one hot gas having a reducing action into the 
atomized mixture which is thus acting on the 
object 

MAX TISCHER. 


