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To all whom it may concern: 
Be it known that I, PAUL SCHICKERT, a 

Subject of the Emperor of Germany, and a 
resident of Essen-on-the-Ruhr, Germany, 
have invented certain new and useful Im 
provements in the Method of Securing Thin 
Walled Hollow Bodies to Metal Plates, of 
which the following is a specification. 
This invention relates to the method of 

Securing thin Walled hollow bodies to metal 
plates, by first providing the metal plate 
With an annular attachment, the thickness 
of whose walls corresponds as nearly as pos 
sible to that of the thin walled hollow body, 
after which the thin walled hollow body is 
connected with the attachment by welding. 
In the use of this process, difficulties are en 
countered when one of the two bodies to be 
connected together, (the metal plate or the 
thin walled hollow body) or both of them 
consist of a material which immediately be 
gins to pass from the rigid to the fluid state, 
under the heat required for the process, as 
for example, when it is proposed to secure 
iron pipes to copper plates. If the annular 
attachment in such plates, to which the 
hollow body is to be connected, consists of 
the same material as the plate, for example 
copper, the Welding of the hollow body is only 
attained when the plate lies horizontal, where 
as With another position, the material of the 
annular attachment, which is already thinly 
fluid at the welding temperature of the iron, 
would uselessly flow away. But in many 
cases, for example, when the metallic plate 
constitutes the tube-wall of a steam boiler, 
it is very inconvenient, if not altogether im 
possible, to bring the metal plate into a hori 
Zontal position. 
The invention has for its purpose to em 

ploy the steps in the process referred to 
without necessitating the bringing of the 
plate into a horizontal position, and also to 
adapt the process for use in those cases where 
at least one of the two bodies to be connected, 
consists of a material which, at the tempera 
ture required, begins to pass from theirigid 
to the fluid state. - - - - - - - - 

The purposes are attained, according to 
the invention, by providing an attachment 
on that one of the bodies which consists of 

ment with the intended body, by a metallic 
fusion. m 

Several illustrative examples of the proc 
ess constituting the subject matter of the in 
Vention are hereinafter explained, with ref 
erence to the accompanying drawing, in 
which, 

Figures 1 and 2, each illustrate a section 
of a metallic plate to which a hollow body 
is to be connected, and to which the attach 
ments of special metal have been applied. 
In Figs. 1 and 2 of the drawing, it is 

assumed that iron boiler tubes are to be se 
cured to the tube wall of a copper locomotive 
fire-box. In Such cases, short iron bushings 
B are introduced into the bores of the tube 
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wall A and connected with the same by 
means of autogenous fusion in order to pro 
vide the annular attachments to which the 
iron boiler tubes (not shown in the draw 
ing) are to be secured. The connection of 
the bushings B with the plate A has already 
been accomplished in the production of the 
fire-box, before the tube-wall is riveted to 
the adjacent walls of the fire-box. Since it 
is still quite easy to lay the tube wall hori 
zontal, the connections between the bushings 
B and the plate can be produced without dif 
ficulty, in the manner already given. The 
tube-wall A will be suitably heated over a 
grate fire in order to avoid undesirable con 
ducting away of the heat through the rela 
tively large mass of the copper plate. 
Fig. 1, it is assumed that the bushings B 
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are to be connected immediately with the 
tube-wall A. The production of the connec 
tion between the bushings B and the tube 
Wall A will be facilitated, if before intro 
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ducing the bushing into the tube-wall, the 
bushing, as shown in Fig. 2, is provided, in 
any suitable manner, with a sleeve b of suf 
ficient thickness, which likewise consists of 
copper. In this case, the union by the autog 
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enous fusion takes place between the cop 
per of the sleeve band the copper of the 
tube wall A. . . . . . . . ; 
Instead of autogenous fusion, brazing may 

be employed for securing the iron bushings 
to the tube-Wall. 
After the fire-box is erected in the boiler, 

the boiler tubes are welded to the bushings 
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the metal referred to, which attachment con- B. Since iron attains a plastic condition at 
sists of a material that can assume a plastic 
property and then connecting this attach 

the welding temperature and therefore does 
not run, the welding of the boiler tubes can 
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take place as well with the tube-Wall stand 
ing upright. In doing this, it is not neces 
sary (as with the above described fixing of 
the bushings B) to heat the entire tube 
wall for the purpose of preventing an un 
favorable loss of heat by conduction. This 
is an important advantage because the heat 
ing of the tube-wall has an unfavorable in 
fluence upon the rivet connections. 

If not only the tube-wall but also the 
tubes consist of a material which, at the re 
quired temperature for Welding, begins to 
change immediately from the rigid to the 
fluid state, the process is Suitably carried on 
in such a manner that the tubes D are pro 
vided with extension pieces C which, like 
the annular attachments B* of the tube 
wall, are produced from a material which 
can assume a plastic property, after which 
these extension pieces C are Welded to the 
attachment B°. When copper tubes having 
iron extension pieces are to be dealt with, 
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the connection of the extension pieces with 
the tubes can be made by hard soldering or 
brazing. 

I claim :- 
1. The process of securing a thin Walled 

hollow body with a body in the form of a 
metal plate when one or the other of said 
bodies is constructed of metal which begins 
to flow under a welding heat, which con 
sists in first combining with said last named 
body, an annular member constructed of a 
material which retains its form under the 
welding heat and then Welding on the other 
of the two bodies to be connected. 

2. The process of Securing together a thin 
Walled hollow body and a metal body in the 
form of a plate constructed of a material 
which begins to flow under a welding heat, 
which consists in first uniting with the plate 
an attachment having a thickness of Wall 
corresponding Substantially to that of the 
thin walled hollow body and of a material 
which retains its form under the Welding 
heat and then Welding the thin walled hollow 
body to said attachment. 

3. The process of Securing together a thin 
walled hollow body and a metallic plate 
constructed of a metal which begins to flow 
under a welding heat, which consists in in 
troducing a bushing into the plate, having 
a thickness of wall corresponding substan 
tially to that of the thin Walled hollow body 
to be attached, Suitably uniting the bushing 
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to the plate and then welding on the thin 
walled hollow body. 

4. The process of attaching thin Walled 
hollow bodies to plates constructed of a 
metal which begins to flow under a Welding 
heat, which consists in uniting with the 
plate, by autogenous fusing, accompanied 
by simultaneous heating of the plate, a 
bushing Substantially corresponding in thick 
ness to that of the thin Walled hollow body 
to be attached and then Welding together 
the thin walled hollow body and said bush 
ling. 

5. The process of securing thin walled 
hollow bodies to plates constructed of a 
metal which begins to flow under a welding 
heat, which consists in providing a bushing 
corresponding in thickness substantially to 
that of the thin Walled hollow body to be 
attached; applying a sleeve to the bushing; 
introducing the sleeve into an aperture of 
the plate and Welding it thereto and then 
welding the thin Walled hollow body to the 
bushing. 

6. The process of securing thin Walled 
hollow bodies to metallic plates constructed 
of metal that begins to flow under a welding 
heat, which consists in providing a bushing 
having a thickness of Wall corresponding 
substantially to that of the thin Walled hol 
low body to be attached and of a metal 
which becomes plastic under the welding 
heat; brazing upon said bushing a sleeve 
constructed of a metal adapted to be fused 
with the metal of the plate; fitting the sleeve 
in an aperture of the plate; fusing together 
the sleeve and the plate; and thereafter 
Welding to the bushing thus secured, the 
thin Walled hollow body to be attached. 
: 7. The process of attaching together a 
thin Walled hollow body and a body in the 
form of a plate when both of said bodies are 
of metal which begins to flow under a Weld 
ing heat; which consists in uniting with 
each of said bodies a thin Walled extension 
constructed of a metal which retains its 
form under the Welding heat and then weld 
ing together the said thin Walled extensions. 
The foregoing specification signed at Bar 

men, Germany, this 14th day of February, 
1911. 

PAUL SCHICKERT. L. s. 
In presence of 

CHAs. J. WRIGHT, 
ALERED HENKEL. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D. C.' 
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