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4. Claims. 

My invention relates generically to a method 
of and means for joining pipe, and more particu 
larly to pipe of non-ferrolls metals and alloys, 
and most specifically to pipes of austenitic stain 
less steel having a carbon content of above .08. 
Such pipe is usually thin and by reason thereof 

and of other inherent characteristics of the metal 
or alloy thread coupling is disadvantageous and 
weakening of the pipe. Also such pipe, includ 
ing brass and copper pipe, are more suitable for 
most enduring commercial use when their drawn 
or cold worked characteristics of increased ten 
sile strength, resistance to fatigue and otherwise 
are preserved. 
While cold drawing, cold rolling or other cold 

working substantially improves the tensile 
strength, resistance to fatigue and other charf. 
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acteristics of non-ferrous metals and alloys which 
may be advantageously employed for piping, in 
such stainless steel said strength may be attained 
to about 300,000 pounds per square inch by cold 
drawing, to about 250,000 pounds per square inch 
by cold rolling, and to about 150,000 to 200,000 
pounds per square inch by other cold working 
with somewhat corresponding increased resist 
ance to fatigue. This may be said to result from 
cold-treating. The advantages attained or at 
tainable by cold-treating may be lost in areas of 
the pipe which may be subsequently heated and 
slow or air cooled, since brass, copper and said 
stainless steel all have the inherent property of 
being annealed by slow or air cooling following heating. 
A further inherent usually disadvantageous 

property of Said stainless steel is that in heating 
a part of the same to a welding temperature at 
least one adjacent area of said alloy usually is 
brought within what is known as a critical ten 
perature range. This range may be typified as 
between about 900' F. and 1500 F. Such of said 
alloy as remains in said range for a substantial 
period of time becomes unhomogenous in that 
more or less of the carbon content (in said alloys 
of a carbon content of above .08) migrates from 
within to the boundaries of the metallic grains 
forming the alloy. In such migration each of 
carbon particles carry with them a large number 
of molecules of the chromium content of such 
grains. The result of such migration to harmful 
degree is that such an excess of carbon is present 
between grain boundaries in said area that undue 
brittleness results, together with the undue loss 
within the affected grains of the corrosion re 
sisting property of the alloy, together with its 
non-magnetic property. Such results are more 
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generally known as carbide precipitation to a 
harmful degree. 
Since such piping normally is no stronger than 

its weakest part, and no more advantageous than 
its most disadvantageous part, it is an important 
object of my invention to provide an improved 
method of and means for joining pipe practically 
free from the before stated defects. 
A further object of my invention is to produce 

pipe joints practically free from the before stat 
ed defects by reinforcing the thickness of the 
ends of the pipe and joining together the rein 
forced ends. 
A still further object of my invention is to 

produce pipe joints practically free from the 
above defects by reinforcing the thickness of the 
ends of the pipe when necessary, telescoping one 
of said reinforcing ends at least partly over the 
adjacent reinforced end or telescoping a separate 
element at least partly over both said reinforced 
ends, and securing the telescoped end to the ad 
jacent reinforced end or the separate element to 
said reinforced ends. 
A still further object of my invention is to 

Swage or otherwise secure a reinforcing gas and 
liquid tight over the ends of pipe portions to be 
joined together, and then joining together the 
reinforced ends. 
The method, and the means for practicing the 

same, are related and dependent parts of the 
same invention, although the method may be 
practiced by other means. 
The method will be rendered clear to those 

skilled in this art from the following descrip tion: 
In the drawing, in which like characters of 

reference indicate the same parts, Fig. 1 repre 
sents a longitudinal central sectional view 
through adjacent portions of pipe solder joined 
in accordance with my invention; 

Fig. 2 is a view similar to Fig. 1, but showing 
the joint welded. 

Fig. 3 is a view, similar to Fig. 1 of a modi 
fication of my invention, and d 

Fig. 4 is a view similar to Fig. 3, but show 
ing the joint welded. 
In Said drawing O represents portions of pipe 

to be joined together at their ends. This pipe, 
in the most advantageous aspect of my inven 
tion, is of non-ferrous metals and alloys, such as 
brass and copper, as well as of an austenitic 
stainless steel alloy or alloys having a carbon 
content of above .08. Pipe of the above indicated 
types is usually misch-nor expensive than pipe 
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of the ferrous alloys and is usually made quite 
thin. 
The thinness of such pipe is such that in join 

ing the ends of the same together by threaded 
connections requires that the threads be so fine 
and shallow that they have relatively little hold 
ing value, as well as substantially weakening the 
pipe throughout the extent of the threads and 
rendering the same readily breakable approxi 
mately at the inner end of the thread. 
The joining of such pipe together by telescop 

ing the ends of pipe directly into opposite ends 
of a thimble and then soldering or welding the 
thimble to the pipe is disadvantagedus and weak 
ening for the primary reasons, among others, 
heretofore stated in connection with the different 
kinds of pipe which are most advantageously 
joinable by my invention. 
Another object of the invention is to overcome 

the disadvantages in solder joining with sleeve 
type joints any metal of which the commercially 
acceptable tolerance in outside diameter is great 
er than the maximum clearance between sleeves 
and tubing at which capillary distribution of 
soldering material will occur. In my invention 
the proper clearance for capillary distribution is 
determined by the calibration of the inside di 
ameter of sleeves and the outside diameter of 
thimbles. Tubing of a wide range of variation 
in outside diameter can be satisfactorily rolled to 
the uniform external diameter to leave the re 
quired capillary attraction space therebetween 
When inserted into the thimbles. This feature 
of my invention permits the use of less accurately 
sized, and consequently cheaper, tubing in in 
stallations in which the sections thereof are to 
be joined with sleeve type soldered fittings. 
Another object of my invention is to prevent 

actually burning through the walls of thin tub 
ing when being joined by fusion welds. This ob 
ject is accomplished by the location of the join 
ing weld on the thimble reinforcing. 
The foregoing and other disadvantages are 

overcome by my invention in the instance shown 
in Figs. 1 and 2, by providing each of the ends 
of pipe O (to be joined together) with a rein 
forcing thimble f of substantial length. Each 
of these thimbles f is secured gas and liquid 
tight over the ends of their respective pipes fo 
in any desirable manner, preferably by forming 
a plurality of shallow recesses or grooves f2, in 
or about the interior of the thimbles ff. Pref 
erably the thimbles are telescoped completely 
over their respective pipes to so that the end of 
the pipe and an end of the thimble are sub 
stantially flush with each other. Metal of the 
pipe O is then swaged snugly into each of Said 
recesses or grooves f2 until a gas and liquid 
tight joint is obtained between the exterior of 
pipe and the interior of thimble ff. This 
swaging operation may, as will be understood by 
those skilled in the art, be performed with well 
known Swaging tools. 
With the ends of pipes to be joined together 

thus reinforced by thimbles f, such ends may 
be telescoped into opposite ends of a continuous 
integral ring 3 to the desired extent. The in 
ternal diameter of ring 3 may snugly fit the 
external diameter of the continuous integral 
thimbles , whereupon the opposite ends of ring 
t3 may be arc-welded by weld fillet 5 or soldered 
to an intermediate portion of each of the thim 
bles , as shown in Fig. 2. Should the ring 
3 be desired to be soldered to its contained thin 
bles I, the internal diameter of ring 13 and 
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2,247,420 
the external diameter of its associated thimbles 
f may be so calibrated that a thin space may 
exist between them such as will invite, by capil 
lary attraction, the uniform flow of Solder with 
in and throughout the extent of the joint between 
ring 3 and its associated thimbles f. 

In the heating essential to weld or solder said 
joint, and thus form a gas and liquid tight union 
of the pipes, it will be observed that the relative 
lengths of the ring 3 and its associated thim 
bles are such that the thimbles project 
a substantial distance inwardly from the pipe 
ends and from the opposite ends of the ring 3, 
such that no heat resulting from the making 
of such joint between the pipe ends may impair 
the inherent and acquired characteristics of the 
metal of the pipe B at any point not covered 
and substantially reinforced by the thimbles f. 
The term "impair the inherent and acquired 

characteristics' is intended to comprehend and 
include the preservation of the drawn or cold 
Worked characteristics of increased tensile 
Strength, resistance to fatigue and otherwise, in 
the non-ferrous alloys, typically brass and cop 
per pipe, as well as the avoidance of said char 
acteristics in said stainless steel alloy, including 
the occurrence of carbide precipitation to a harm 
ful degree. 
The reinforcement of the pipes 0 by their 

respective thimbles extending beyond the ex 
tent of any impairment of pipe f by the heat of 
Said joining of the pipes together, insures that 
the pipes 0 extending beyond the thimbles if 
will possess all of their inherent acquired char 
acteristics. 

In the structure shown in Figs. 3 and 4 the 
thimble a on the end of one pipe corresponds 
in all respects to the thimble on one of the 
pipes shown in FigS. 1 and 2. The difference of 
the structure of Figs. 3 and 4 over that shown 
and described in Figs. 1 and 2 comprises the spe 
cial construction of the ring as well as the thim 
ble upon the juxtaposed end of the other pipe. 
Such difference comprises the integral forming 
of the other thimble with the ring 3 so as to 
produce the integral thimble-ring a of Figs. 
3 and 4, whose inner bore is Swaged or other 
wise Secured air and liquid tight to the Outer Sur 
face of its pipe fo, while its inner bore of larger 
diameter telescopes over a portion of the thimble 
fa, as heretofore described, for the ring 3 in 

connection with Figs. 1 and 2. The telescoped 
end of thimble-ring 3a is welded by weld fillet 
5a or soldered, as heretofore described in con 

nection with FigS. and 2. 
The thimbles of this embodiment are provided 

with grooves 2 in the same manner and for 
the same purpose as those of the first embodi 
ment. 

In Figs. 1 and 3 the structure is such that the 
soldered joint is contemplated. In the soldered 
joint of Fig. 1 the capillary attraction relatively 
narrow space between the ring 3 and the thim 
bles ff induces the ready, uniform flow of solder 
throughout the extent of such space, regardless 
of any departure from the horizontal. 

In the structure of Fig. 3 the thimble-ring 3a. 
is provided with a larger bore of a diameter 
slightly larger than the external diameter of 
the thimbled end of its receiving pipe fla, So as 
to provide therebetween the capillary Space for 
the film of heat joining metal or Soldering, as 
heretofore described in connection with Fig. 1. 

It will be understood from the foregoing that 
the volume of heated metal necessary to heat 
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join the pipe is so small at any one time rela 
tive to the subsantial heat conductive area of 
the exposed portions of the thimbles or of the 
pipe adjacent the heat-join that the heat may 
be removed from the thimble or the pipe at such 
a rate that it may not attain the degree or the 
length of dwell requisite to harmfully affect the 
characteristics of the metal, especially of the 
exposed pipe. 

It will also be understood that while the struc 
ture specifically disclosed in the drawing is par 
ticularly adapted to thin pipe of the general types 
indicated, that where such pipe of substantial 
thickness or of integral homogeneous thimbled 
ends may be employed without harmfully affect 
ing the characteristics of the adjacent pipe by 
applying the joining heat progressively to very 
Small volumes of metal at a degree no higher 
than necessary to effect an efficient joint, and at 
the same time enable the surrounding metal to 
dissipate the joining heat at such a rate that the 
same may not in degree or period of dwell harm 
fully affect the characteristics of the metal of 
the oined pipes. 

It will be understood that my invention pro 
duces pipe of substantially reinforced ends of 
unusual rigidness and durability, and that the 
same may be joined together even by substantial 
heat of soldering, arc-welding or otherwise, with 
out impairing in any substantial or appreciable 
extent the inherent or acquired characteristics of 
the pipe extending between the reinforced ends 
thereof as well as extending to appreciable ex 
tent within the reinforcements provided at op 
posite ends of each pipe length. 
The invention herein described may be manu 

factured and used by or for the Government of 
the United States of America for governmental 
purposes, without the payment of any royalty 
thereon or therefor. 
Having now so fully described my invention 

that others may therefrom advantageously make 
and use the same, what I claim and desire to se 
cure by Letters Patent is: 

1. Means for joining a pipe to a metal object 
comprising an inner sleeve member fitted with a 
tightly gripping fit over the end of said pipe, an 
outer sleeve extending from Said object and sur 

5 

() 

30 

40 

3 
rounding a portion of said inner sleeve, said outer 
sleeve being secured to said inner sleeve by a 
ring-like seal. of metal applied in the molten 
state, the location of Said seal with respect to 
said inner sleeve and the dimensions of said inner 
sleeve being so selected as to dissipate the heat 
due to the application of said metal in the molten 
state without injury to the material of said pipe 
end. 
2. Means as claimed in claim 1, there being 

between the inner surface of said outer sleeve 
and the adjacent outer surface of the portion of 
said inner sleeve covered thereby a clearance 
space of Such size as to induce said metal in the 
molten state to flow by capillary action thereinto. 

3. A pipe joint comprising a "plurality of pipe 
ends in endwise abutting relationship, an in 
dividual reinforcing sleeve of metal or material 
of similar heat conducting characteristics fitted 
with a tightly gripping fit over the adjacent por 
tion of each of said pipe ends and a common 
sleeve fitting over a portion of each of said in 
dividual sleeves, said common sleeve being se 
cured to each of Said individual sleeves by a ring 
like seal of metal applied in the molten state, 
the location of each of said seals with respect to 
its underlying individual sleeve and the dimen 
sions of said sleeve being so selected as to dissi 
pate the heat due to the application of said metal 
in the molten state without injury to the mate 
rial of Said pipe ends. 

4. A pipe joint comprising a pair of pipe ends 
in endwise abutting relationship, a reinforcing 
sleeve of metal or material of similar heat con 
ducting characteristics fitted with a tightly grip 
ping fit over the adjacent portion of each of said 
pipe ends, one of said sleeves having a portion of 
enlarged diameter fitting over and partially cov 
ering the other of said sleeves, said enlarged por 
tion being secured to said other sleeve by a ring 
like seal of metal applied in the molten state, the 
location of said Seal and the dimensions of said 
other sleeve being so chosen as to dissipate the 
heat due to the application of said metal in the 
molten state without injury to the material of 
said pipe ends. - 

EVANDER. W. SYLVESTER. 


