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My invention relates to the fusing of ad 
herent coatings upon metal into union with 
the metal upon which they are coated. 
... My purpose is to induce alternating cur 
rent flow through a plate or sheet for the 
purpose of fusing a coating into union with it. 
A further purpose is to provide for greater 

heating of the metal upon either side of the 
plate or sheet at will by Aducing the current 
within that side largely or exclusively or 
apply the induction from both sides of the E. concurrently or from the two sides stic 
cessively as desired. . . . . 
A further purpose is to bend a plate or 'sheet into cylindrical form so that it may be 

conveniently used as a transformer second 
A further purpose is to provide a form or 

support for a cylinder of bent initially-flat 
' plate whereby the spacing of the metal from 
an inductor primary may be determined and 
may be made uniform. s s 

urther purposes will appear in the speci 
fication and in the claims. - - 
My invention relates both to the methods 

or processes involved and to apparatus by 
which they may be carried out. 

I have preferred to illustrate my inven tion by views which are largely diagram 
matic and which have been selected from the 
standpoint that they particularly well illus 
trate the principles involved. 

Figures 1 and 1a are sections intended to 
illustrate any sheet of metal carrying an ad 
herent coating, covering or plating of other 
metal upon one surface or carrying such 
coatings or coverings upon both sides or 

Figures 2 and 3 are diagrammatic views 
showing the same sheet of metal forming 
outer and inner secondaries respectively for 
electric inductor primaries. . . . . 

Figures 4,6 and 9 are longitudinal sections 
showing guides or supports for bent sheets 
to subject them to the best advantage to the 
induction from inductor coils. . . . . 

Figures 5 and 7 are sections of Figures 4 
and 6 upon lines 5-5 and 7-7 respectively. 

Figure 8 is an enlarged section correspond 
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ing Ely to Figure 1 taken after fusion 
has been effected. 

In the drawings similar mumerals indicate 
like parts. 
My invention is intended to apply to the 55 

fusion of an adherent coating 14 or coatings 
14, 14 upon the surface of a sheet or strip 
of metal 15, here viewed as a base, into union 
with the sheet. It applies to these coatings 
however they have been deposited upon or ap 
plied to the surface of the base metal. For 
example, the coatings may have been electro 
plated or applied by a metal gun, or in any 
other manner by which adhesion of the coat 
ing: the base metal may be secured. 
acter have been fused into contact with the 
base metal in the form of hollow inductor 
secondaries to which they had previously ad 
hered but to the best of my knowledge this 

rior to my invention coatings of this char 
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invention has never been applied to initially 
flat sheets. The fusion of these coatings to 
sheets of initial plate metal or of metal not in closed cylindrical form I believe to be new 
to me. 

In Figures 2 and 3 I show the composite 
body 16, initially in sheet form, as bent into 
form of a cylinder 16' surrounding a high 
frequency inductor primary 17 in Figure 2 
and surrounded by such an inductor 17' in 
Figure 3. In each case I have shown a con 
ventional source of high-frequency supply 18 
and conventional NE powerfactor cor 
rection 19. v 
As the sheets may be of considerable size, 

and it is not desirable to distribute the induc, 
tor primary over a very long length of coil, I 
provide for feeding of the composite sheet or 
of the coil, one with respect to the other, in 
order that the inductor coil may progressive 
ly heat the sheet and fuse the coating into 
engagement with the metal base. This oper 
ation normally will be carried out in the dia 
grammatic forms shown in Figures 2 and 3. 
The edges 20 of the sheets are electrically 

connected and are at the same time mechani 
cally joined by any means which show in its 
simplest form as a clamp 21 extending length 
wise of the cylinder formed. m 
These figures do not show any control of 
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the radial spacing of the secondary with re 
spect to the primary, nor do they indicate 
whether it be the intention to feed the sec ondary with respect to the primary. Evi 
dently my invention may be applied with or 
without making the spacing uniform or with 
or without feeding in an axial direction, omit 
ting the additional features where their ad 
vantages are not sought. O 

It is quite desirable that the radial E. be uniform, that positive means be provide 
for maintaining uniformity of the spacing, 
as by guides, and that feeding movement be 
tween the primary and the secondary be pro 
vided and guided. w 
In Figure 4 I have shown such means in 

a guide 22 about which the secondary may be fed so as to provide for proper spacing of the 
secondary from the primary 17. The pri 

go mary is conveniently mounted upon a reduced 
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portion 23 of the diameter of the guide and 
support 22. This guide is shown as hollow 
and is mounted upon any desirable thrust bar 
24 from a support 25. - 

In Figure 8 the primary 17' is mounted 
within a recess 26 in an external guide 27 
whose support is shown at 28. 
Both forms of support and guide are shown 

in Figure 9, where two primaries are illus 
trated. 
In operation the sheet of composite mate 

rial is bent into curved shal 
ically held in this form at the same time that 
its side or end edges, as the case may be, are 

i. electrically joined so as to permit induction 
of current circumferentially through it. 
Where it is coated upon one side only, unless 
it be extremely thin, it is desirable that this 
side should be toward the inductor, for ex 
ample, the inner side if used with the 
inductor of Figure 2, and the outer side 
if used with the inductor of Figure 3. 
This is for the reason that the current 
is much more intense along a thin layer 

5 including that face of a secondary clos 
est to the primary than throughout any 
other corresponding depth of the body of 
the secondary, causing higher temperature 
in the region where the fusion is desired 
than in the rest of the plate. Where both 
sides are coated or plated-as would usually 
be the case-the entire sheet may be heated 
to the required temperature by either an in 
side or outside inductor, where the sheet is 
thin, or the inner face of the sheet may be 
heated to fusing temperature by the use of 
an inside inductor and the outside of the 
sheet may be heated to the same tempera 
ture by the use of an outside inductor where 
the thickness of the sheet makes this desir 
able. - 

As shown in Figure 9 inductors may be 
used both inside and outside the sheet during 
the same travel. 
Where the heating takes place wholly from 

and is mechan 
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one side the support or guide can be of metal 
since the tendency of the current to traverse 
the “skin' closest to the inductor will insure 
that the heating effect will be concentrated 
in that face. Of course the heat must be ap 
plied rapidly enough to avoid undue conduc 
tion heat losses. The guide or support may 
very acceptably be made of a refractory. 
Where the length of the bent sheet is too 

long for the use of a stationary coil, the bent 
sheet with its electrical conducting connect 
ing strip, or strips, to insure completion of 
the circuit, may be moved progressively over 
or within the inductor O 
ductor coil and within the other, by succes 
sive increments of movement at a speed just 
rapid enough for proper fusion to take ple 
between the coating the metal base and with 
out excessive melting of the metal base until 
the entire area of the plate which was in 
tended to be treated has been so treated. 
The tendency of the induced current to in 
crease the coupling by traversin 

primary, and the difference normally exist 
ing in the conductivities of the metal base 
and the coating both contribute to a relative 
ly excessive flow of current through the coat 
ing or covering. The fact that the coating 
or covering usually melts at a much lower 
temperature also helps to give as good re 
sults at a lower temperature than would 
otherwise be effective. ... ' 

As a result of the fusion the sharp line of 
demarcation between a plating or coating 
or other covering and the base metal gives 
way to a blending of the two metals across 
the initial division line, giving a resultant 
metal structure closely akin to that illus 
trated diagrammatically at 29 in Figure 8 
in which one coating only is shown. 
ilar condition would exist as to the other 
coating if both sides be coated. 
In view of my invention and disclosure 

variations and modifications to meet indi 
vidual whim or particular need will doubt 
less become evident to others skilled in the 
art, to obtain all or part of the benefits of 
my invention without copying the structure 
shown, and I, therefore, claim all such in so 
far as they fall within the reasonable spirit 
and scope of my invention. 
Having thus described my invention, what 

I claim as new and desire to secure by Letters 
Patentis:- 

1. The method of fusing an adherent cover 
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, or over one lin- . 
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that por 
tion of the secondary nearest to the inductor 
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ing or coating into union with a base sheet of . 
metal normally having free ends which con 
sists in folding a normally extended coated 
metal sheet into cylindrical form, in forming 
electrical connections between the ends, in in 
ducing high-frequency current in the exteri 
or circumferential surface of the cylinder so 
formed to produce a temperature about the 
circumference sufficient to fuse the coating 
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both primary inductions and in straightening 
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into contact with the base metal and in 
straightening the sheet back to sieet form. 

2. The method of fusing an adherent cover 
ing or coating into union with a normally ex 
tended metal sheet which consists in crating 
the sheet, in bending the sheet, establishing 
electrical connection between the edges as 
bent and inducing high-frequency current 
flow in the circumferential surface of the 
sheet as bent to produce a temperature ahout 
the circumference sufficient to fuse a coating 
into contact with the base metal and in 
straightening the sheet, 

3. The method of fusing an adherent cover 
ing or coating upon a normally extended 
coated metal sheet into fused engagement 
with the backing metal. which consists in 
bending the sheet, establishing electrical con 
nection between the edges as bent and induc 
ing high-frequency current flow in the sheet, 
as bent to fuse the coating to the adjacent 
metal of the sheet about the circumference of 
the sheet, while maintaining substantially 
uniforn spacing between the sheet and the in 
ducing primary and in straightening the 
sheet back to sheet form. 

4. The method of fusing an adhereat cover 
ing or coating upon a normally extended 
metal sheet into fused union with the backing 
Inetil, which consists in bending the sheet, es 
tablishing electrical connection between the 
edges as bent, inducing high-frequency cur 
rent flow in the sheet as bent to fuse the coat 
ing to the adjacent metal of the sheet about 
the circumference of the sheet, progressively 
moving the bent sheet transversely to the 
planes in which the sheet is bent to cause 
travel of the induction progressively through 
out the length of the bent sheet, and in 
straightening the sheet back to sheet form. 

5. The method of fusing an adherent cov 
ering or coating upon a normally extended 
coated metal sheet into fused union with the 
backing metal, which consists in bending the 
sheet, establishing electrical connection be 
tween the edges as bent, inducing high-fre 
quency current flow in the sheet as bent, pro 
gressively moving the bent sheet to cause 
travel of the induction progressively through 
out the length of the sheet, in maintaining 
uniform distance between the bent sheet and 
the inductor primary and in straightening 
the sheet back to sheet form. 

6. Themehod of fusing an adherent cover 
ing or coating upon a normally extended 
coated metal sheet into fused union with the 
backing metal, which consists in bending the 
sheet, establishing electrical connection be 
tween the edges as bent, in passing high-fre 
quency primary current outside of it and also 
inside of it to cause it to act as secondary to 
to the sheet back to sheet form. 

7. The method of fusing an adherent cov 
ering or coating upon a normally extended 
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coated metal sheet into fused union with the 
backing metal, which consists in bending the 
sheet, establishing electrical connection be 
tween the edges as bent, in passing high fre 
quency primary current outside of it and also 
inside of it to cause it to act as secondary to 
both inductions, in progressively passing the 
bent sheet through, the fields of both induc 
tions and in straightening the sheet back to 
sheet form. 

8. The method of fusing an adherent cover 
ing or coating upon a normally extended coat 
ed or covered metal sheet into fused union 
with the backing metal, which consists in 
bending the sheet with the covered or coated 
side out, in establishing electrical connection 
between the edges as bent, in passing high fre 
quency primary current outside ; the sileet 
to cause it to act as a secondary to the pri. 
mary and in straightening the sheet back to 
sheet form. 

9. The method of fusing an adherent cover 
ing or coating upon a normally extended 
coated or covered metal sheet into fused union 
with the backing metal, which consists in 
bending the sheet with the covered or coated 
side inside, in establishing electrical connec 
tion between the edges as bent, in passing 
high frequency primary current inside of the 
sheet to cause it to act as a secondary to the 
primary and in straightening the sheet back 
to sheet form. 

HENRICH NEUHAUSS. 

O 

30 

9) 

100 

it) 

20 

25 

130 


