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To all whom it may concern: _ 
Be it known that I, WILLIAM HENRY 

BROWN, of the city and county of New York, 
in the ‘State ofNew York, have invented a new 
and useful Improvement in the Method of 
Making Metallic Receivers for Fluids Under 
Pressure, of which the following is a speci?ca- ' 
tion. 
My invention relates to closed vessels which 

are constructed to contain liquids or gases un 
der great pressures, “and it is applicable with 
particular advantage to vessels for containing 
volatile liquids,-such as ammonia, undera very 
heavy pressure. _ V 

In the manufacture of receivers for the pur 
poses above described, I employ steel or other 
metal of great strength and ductility to form 

v the body and heads of the receiver or vessel, 
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and I line the receiver or vessel with tin or 
other metal which is usually softer than the 
metal of which the receiver itself is composed. 
My improvement in the. method of making 

metallic receivers, which constitutes my in 
vention, consists in ?rst producing by draw 
ing operations from steel or'other strong metal, 
the severalparts (two or more) to form the body 
and heads of the receiver; in then covering the 
interior surfaces‘with a lining metal, such as 
tin, and subjecting the parts-t0 further draw 
ing operations, whereby the lining metal is 
condensed and incorporated into the pores of 
the steel or other stronger metal; in then con 
tracting one or more of the parts at the end, so 
that they will enter one within another, and in 
electroplating the lining surfaces produced 
by drawing, and in ?nally ?tting the parts to 
gether one into another and uniting them by 
soldered joints, as ‘more fully hereinafter de 
scribed. ' ._ ’ ~ 

In the accompanying drawings, Figure 1 
represents a vertical section of a cylindric 
vessel or receiver made according to my in 
vention, and which has a concave base and 
body formed in one piece of metal and an up 
per head formed from another piece of metal. 
Fig. 2 represents a seamless drawn shell which 
,is intended to form the lower head or bottom 
and body of the receiver shown in Fig. 1; and 
Fig. 3 is a vertical section of a receiver also 
embodying my invention, and which comprises 
an upper head and body formed of one piece 
of metal and a lower convex head or bottom 

the shell is made. 

united thereto and provided with a base-ring, 
on which it may stand. 
Similar letters of reference designate corre 

sponding parts in the several ?gures. 
In the vessel shown in Fig. 1, the body A 

and the lower head or bottom, B, are formed of 
a seamless shell made from one piece of metal 
without seam or joint, and the upper head, 0, 
is formed by itself from another single piece 
of metal without seam or joint, and has at the 
center a neck, 0, to receive a bung or other 
device for closing the vessel, and which is re 
enforced by a ?ange. or piece of metal, 0’, se 
cured therein by solder, as will be hereinafter 
described. - 

As here represented, the seamless shell A 
B, forming ‘the body and bottom, is inade of 
cylindric form,and the bottom is concaved, so 
that it will readily stand upon the floor or 
other support and will serve to resist a very 
considerable internal pressure-for example, 
a pressure of three hundred pounds to the 
square inch or thereabout. This seamless 
shell A B, I produce from a ?at circular disk 
of plate metal, such as steel, by folding and 
drawing operations with mandrels and dies, 
as described in my United States Letters Pat~ 
out No, 316,600, dated April 28, 1885; and the 
?rst folding operations by mandrels and dies, 
whereby the metal is changed from a ?at disk: 
to a cylindric shell, are preferably performed 
while the metal-is in a hot state, and the later 
drawing operations,where'by the shell is elon 
gated to bring it to the desired length and re 
duced in thickness, so as to condense, con 
solidate, temper, and harden the metal, are 
preferably performed while the metal is in a 
cold state, as is fully described in my said 
patent. ‘ 

After the drawing operations whereby the 
shell A B is produced have been nearly com 
pleted and the shell has been brought to nearly 
the thickness and length desired, I apply to 
the interior surface of the shell, by sweat, 
solder,or otherwise, alining or covering which 
is represented in Fig. 2 by the letter I), and it 
may be of tin or other metal, preferably softer 
than the steel or other strong metal of which 

This lining metal may also 
be of such character as will resist the acids or 
other ?uids or gases which the receiver is to 
contain and which will not be acted upon 
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chemically by such compounds. After so ap 
plying the lining metal I) to the interior sur 
face of the shcllA B, I subject the shell to the 
later drawing operations with mandrels and 
dies, so as to compress and condense the lining 
metal I) and incorporate it directly into the 
pores of the steel or other metal of the shell 
A B, and by such later drawing operations 
the lining metal is made to form on the inner 
surface ofthe shell a hardened and condensed 
glass-like surface of tin or other metal adapted 
for the purpose to which the receiver is in 
tended. 
The head 0 is prepared in the same way as 

the shell A B, and also has a lining of com 
paratively soft metal, I), such as tin, applied 
in the same way as the lining of the shell A B, 
and condensed and ?nished by means of a 
mandrel and die. The neck or projection c of 
the head 0 maybe formed by suitable dies, and 
a ?anged re-cnforcement, c’, which is also 
struck up by suitable dies, may be soldered 
within the neck or projection 0. 
After the shell A B is otherwise completed 

I contract the end thereof, as shown at d, so 
that it will enter within the head 0, and I then 
deposit upon the hardened glass-like interior 
surface of the parts, by electricity, tin or other 
metal suitable for the purpose intended and to 
any desired thickness. After the parts of the 
vessel or receiver have been thus constructed, 
prepared, and ?nished by a covering of tin or 
other lining metal on their interior surfaces, 
I insert the shell A B into the head 0 and form 
a strong solder joint between them. This sol 
derjoint may advantageously be made in the 
manner described in United States Letters 
Patent N 0. 235,884, granted December 21, 1880, 
to LeRoy S. \Vhitc. According to that method 
of forming a joint a ring of solder is placed 
outside the contracted end portion (1 of the 
shell A B. The shell is then inserted within 
the head 0, and heat is applied to melt the 
solder and cause it to ?ow downward between 
the contiguous surfaces of the head and shell. 
In the example of my invention shown in 

Fig. 3 the body A and the head 0 are made of 
a seamless shell of metal produced in the mam 
ner before described with reference to Figs. 1 
and 2, and having an interior covering, 1), of 
tin or other lining metal, and the lower head 
or bottom, B, which is convex, is made of a 
separate piece prepared in like manner. "he 
body has at the. lower end a contraction, (2, 
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which receives a ring of solder, as before de 
scribed, and by heat applied to the joint at the 
bottom when the receiver is inverted the sol 
der is melted and caused to flow between the 
contiguous surfaces of the shell A O and the 
head B, so as to unite them strongly together 
by a firm solderjoint. In this example of my 
invention, also, the head 0 is provided with 
a neck or tubular projection, 0, having an in 
ternal re-enforcing ?ange soldered thereto ; 
and in order that the receiver, with its convex 
bottom B, may stand upon a flat surface, I 
have represented a base-ring, D, as slipped 
over the bottom portion thereof and made a' 
part of the receiver or not, as is desired. The 
receiver may simply be set within the base 
ring, which is entirely separate therefrom, or 
the base-ring D may be forced upon the bot 
tom portion of the receiver and there retained 
by solder or by the tightness with which it 
hugs the receiver. 
By the method above described I am en 

abled to produce receivers which are very 
light and serviceable, and which will held, 
without leakage, ammonia, gas, and all vola 
tile or other liquids under extraordinary heavy 
pressures. By my method of manufacture re 
ceivers may be made which will withstand an 
internal pressure of ?fteen hundred or two 
thousand pounds to the square inch. ' 
‘Vhat I claim as myinvention, and desire to 

secure by Letters Patent, is—— 
The improvement in the method of making 

metallic receivers for containing fluids under 
pressure, consisting in ?rst producing by 
drawing operations from steel or other strong 
metal the several parts to form the body and 
heads of the receiver, in then covering the in 
terior surfaces with a lining metal and sub 
jecting the parts to further drawing operation, 
whereby the lining metal is condensed and in 
corporated into the pores of the strong metal, 
in then contracting one or more of the parts 
at the end, so that they will enter one within 
another, and in electroplating the lined, sur~ 
faces produced by drawing, and in finally ?t— 
ting the parts together one into another and 
uniting them by solder joints, substantially as 
and for the purpose herein described. 

WM. IIFNRY BROWN. 

\Vitnesses: 
D. W. McCanA, 
A. L. LAWRENCE. 
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