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7 Claims. 

This invention relates to a method of applying 
a metal to a non-metallic refractory object par 
tiCularly to Such objects as require a heavy back? 
ing Of metallic material on the exterior thereof 
in Order to strengthen the same. 

It has previously been proposed to construct 
Such articles by first forming the refractory core 
in the desired shape and casting molten metal 
therearound so that the same would form when 
Cooled,a metallic backing which would be in 
tegrally united with the material of the core. 
This method provides a firm union at the junc 
ture of the refractory and metal but is subject 
to the objection that when the refractory core 
is a Cylindrical membersuch as a cylinder lining 
Or a pipe lining,the shrinkage of the molten 
metal On C00ling Causes a contraction which the 
refractory structure cannot ordinarily with 
Stand or where the sameissuficient-to withstand 
the pressure ofthe contracting metal the metal 
itSelf frequently cracks. This process is there 
fore extremely expensive since the cost of cast 
ingS which are useless,due to either breakage 
of the refractory or cracking of the meta1 must 
be added to the cost of the few good castswhich 
are fortuitously obtained. 

It is the object of this invention to provide an 
article and the method of forming the same in 
which the refractory portion may be firstformed 
and baked at extremely high temperatures and 
the metallic backing subsequently placed thereon 
without injuring the refractory material. 
To this end it is a feature of thisinvention to 

fusethe metal upon the preformed ceramic ob 
ject over Such Small surface areas as to permit 
the metal to cool progressively so that great 
StreSSes due to the cooling of a large body of 
metal are avoided. - 
This and other objects of theinvention will be 

further described in connection with the accom 
panying drawings in Which: - 
Figure 1 is a longitudinal section through a 

Cylindrical object,such as issuitable for use as 
a Cylinder lining for a pump or internal com 
íustion engine,which has been constructed in 
acCordance with this invention; 
Figure2 represents a side elevation of a mech 

anism forfusing a metal to the exterior of a re 
fractory cylinder,parts being shown in section; 
*gure3 is a sectiontakenalong the line3—3 

of Figure 2. 
Referring to Figure 1, reference numera1 10 

indicates a cylinder of non-metallic refractory 
material which has been coated withan external 
covering of metal as indicated at.12 in accord 

(Cl,219-10) 
ance with the process hereinafter deSCribed. Re 
ferring to Figure 2,reference numeral 20 indi? 
catesthe supportingstructure of a lathe 22which 
is adapted to receive elements Such aS Cylinder 
10 in its.rotating portion and adapted to receive 60 
a metalic wire 24 in place of the usual cutting 
instrument of Conventional lathes. The wire 24 
is connected by a lead wire 26 to a Source of 
welding Current,28 the other lead wire 30 0f 
which is grounded through the rotating portion 65 
22 of the lathe to form a continuous Circuit Save 
at the point 32(see Figure 3)where an arc is 
formed between the surface of the refractOry 
10 and the end of wire 24. - 
In operation the parts being in the position 70 

shown,a current is passed through the circuit 
formed by the wire 24 and the leads 26 and 30 
causing an arc across the gap 32. The heat 
causes the end of the wire 24 to melt and fuse 
to the surface of the refractory 10 and weld to 35 
that portion 12 of the metallic covering which 
has already been formed,As the process C0n 
tinues the member 10 is gradualy and continu? 
ously rotated and simultaneously wire is fed 
to the arc byfeeding member36 to maintain the 80 
gap 32 constant and supply the metal melted of 
at this point. 
As the refractory core 10 is rotated in the, 

1athe the feeding member 36 is shifted longi 
tudinaly of the member 10 at a rate which de- 85 
pends upon the rate of rotation of the lathe 
Shaft. This 1ongitudinal movement is obtained 
from a screw shaft 40 which is driven through 
gearing 42from the main shaft of the lathe;.itS 
rotating motion being transmitted into longi-99 
tudinal movement of the supporting structure 
of the wire feeding mechanism by means of an 
internally threaded member 44 integrally at 
tached to Said Supporting structure. 
The external surface of the metalic portion 95 

12,is,upon completion of the process,rough and 
irregularconforming more or less to thecontour 
of the wire 24. This roughness,if de8ired,may 
be ground of to form a Smooth external surface 
asshown at 14in Figure1. As may lkewise be * 
seen from this figure,the metal from the wire 
24tendsto biteinto the surface of the refractory 
forming a rough indented surface at the junc 
ture of the metal and ceramic material 88 indi 
cated at 16. 105 
This action of the arc in biting into the sur 

face of the refractory causes the metal to con 
form to any irregularities in the external surface 
thereof so that there is a complete juncture be 
tween the two at every point along the surface.* 




