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My invention relates to the manufacture of 
pipe fittings, particularly such fittings as are 
known as “laterals,' i. e. a straight pipe section 
With an obliquely disposed branch. 
My object, accomplished by my invention, is 

to produce a one-piece formed fitting of this kind, 
i.e. a one-piece lateral of Wrought metal brought 
to ultimate shape by die operation. 
The method of my invention begins with a con 

ventional pipe bend (of wrought metal), the 
nanufacture of which as a standard article is 
well known. To it I apply a series of forming 
Steps, including steps performed by the machine 
of my invention, resulting finally in a lateral of 
the character above indicated. 
In the accompanying dra WingS, 
Figures , 2 and 3 are self-explanatory views of 

the pipe bend from which my invention pro 
ceeds; 

Figures 4, 5 and 6 are corresponding views of 
the same article after the first step of my method 
has been performed thereon; 

Figure 7 is an elevational view of the machine 
of my invention, parts being shown in Section to 
aid description, and the article of Figures 4, 5 
and 6 being shown in place therein; 

Figures 8 and 9 show the next step of my 
nnethod, this being the first operation in the 
achine of my invention, the latter figure also 

further illustrating the machine; 
Figure 10 is similar to Figure 8, showing fur 

ther operation in the machine; 
Figure 11 shows the article, removed from the 

machine, and in a final punching operation; and 
Figures 12, 13 and 14 are self-explanatory 

views of the finished fitting. 
The pipe bend a of Figures 1, 2 and 3 is a cor 

wentional return bend (of wrought metal), of cir 
cular cross-section, a standard article obtainable 
on the market. While I have shown, by way of 
example, a pipe bend of approximately 180° ex 
tent, i.e., a return bend, that is not essential and 
my invention comprehends the use of any suit 
able pipe bend. 

Firstly, between platen Surfaces, the pipe bend 
d is flattened to the shape shown at a in Figures 
4, 5 and 6. 

It is then placed in the machine shown in 
Figure 7. 
This machine comprises a base 'i, having up 

rights 5, 6, joined at the top by the bight i. 
he uprights E, 6 are provided, on their inner 

sides With the complerinentary vertical grooves 
| 6a, 6a, in which die block 8 is mounted (see 
Figure 9). This die block is supported by ver 
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tical rods 9, 9, threaded therein and locked by 
nuts 2, and the lower ends of these rods are 
mounted in cross-piece 2, carried on Stem 2 a. 
of piston 22, reciprocally Inourited in closed-end 
cylinder 23, fixedly mounted in the base 5. 
Whereby a limited reciprocal novernent can be 
in parted to the die block 8. 
The die block 3 is in the form of two main 

portions bridged by a grooved Wedge-shaped die 
portion 24, the distance between said two main 
portions being equal to the fitting outside diame 
ter. he wedge-shaped die portion determines 
the ultinate angle between the main portion of 
the fitting and its branch. 

Fixedly mounted in bushing 25 in the bight , 
at one side, is the cylindrical mandrel 26, extend 
ing obliquely downwardly between the two main 
portions of the die block 3 (See Figure 9) pairal 
lel to the proximate side of the wedge-shaped 
die portion 24. The lower end of this mandrel is 
formed to desired shape and to interlock with 
another mandrel, as will appear presently; and 
the diameter of this mandrel determines the 
fitting inside diameter. 

Extending upwardly from the bight f is the 
inverted L-shaped bracket 27, to the end of which 
closed-end cylinder 28 is fixedly Secured with its 
axis in the transverse plane of the axis of the 
mandrel 23. The stem 29 of piston 38 for this 
cylinder 28 has attached thereto the downwardly 
extending mandel 3, all on an oblique axis Synn 
netrical with the axis of the mandrel 25. Thus 
the mandrel 3 also extends between the two 
main portions of the die block 8 parallel to the 
other side of the wedge-shaped die portion 24. 
The mandrel 3 slides in the bushing 32, mounted 
in the other side of the bight 2. The diameter 
of the in andrel 3 (as ShoWn) is the same as 
that of the nandrel 23, and its lower end is 
formed to desired shape and is provided with a 
mortise 33 to receive the tenon 34 formed on the 
lower end of the mandrel 26. 
Grooved forming rollers 35 and 35' are pro 

vided to enter between the two main portions of 
die block 3 (see Figure 9), there to cooperate 
With nandels 2 and 3 in Operations on the 
“blank'' al. 

Rollei 35 is lounted on pin 36 in yoke 3 Se 
cured to the free end of stem 33 of piston 39, 
reciprocating in closed-end cylinder 4, which, 
in turn, is pivoted at 4 to bracket 42 on base 5. 
By this means, inward and outward movement 
(i. e. toward and a Way Inandrel 26) may be im 
parted to the roller 35. 

Pivoted at 43 in yoke 37 is the stem 44 of pis 
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ton 45, which reciprocates in closed-end cylinder 
46, which, in turn, is pivoted at 4 to bracket 48 
on base f5. By this means, up and down move 
ment may be imparted to roller 35. 
Symmetrical, but otherwise identical mecha 

nism is provided on the other side of the base for 
cooperation with mandrel 3. The correspond 
ing parts have been supplied with the Same ref 
erence characters primed. 
The pistons 22, 30, 39, 45, 39' and 35' are oper 

ated by fluid pressure on One side and release of 
preSSure on the other, all in manner and by 
means well known and therefore neither illus 
trated nor described. 
The blank a1 (Figures 4, 5 and 6) is placed in 

the machine in the position shown in Figure 7, 
the mandel 28 extending into that end. Which is 
to be the branch of the ultimate fitting. 

Thereupon, the die block 8 is lowered to 
bring the wedge-shaped portion 24 thereof into 
the crotch of the bend, the mandrel 3 is low 
ered into the other end of the blank, and the 
rollers 35 and 35' are advanced toward their 
respective mandrels 28 and 3 and are moved 
downwardly and upWardly in rolling action 
against their thandrels. 
The first result in this operation is illustrated 

at q2 in Figure 8. The blank being confined on 
the sides, as will be clear from Figure 9, the 
crotch of the blank is brought against the grooved 
wedge-shaped member 24, by the mandrels, and 
the interlocked lower ends of the mandrels en 
gage the central portion of the inside surface of 
the outer wall of the blank, being formed, to 
gether, to confine such engagement to a re 
stricted area, approximately that of the CrOSS 
section of the main straight portion of the ulti 
mate fitting. 
The effect of further advance and further up 

ward and downward movement of the rollers 35 
and 35 is shown at 03 in Figure 10, which de 
picts the operation in the nachine almost coin 
pleted. It remains only to complete the rolling 
of the blank against the mandrels to the form 
a? shown in Figure 11. With the exception that 
the lower end is still closed. 
Upon completion, the article is removed from 

the machine and the wall closing the end is re 
moved by a punch 49 in a final operation illus 
trated in Figure 11. 
The result, is the finished fitting illustrated in 

Figures 12, 13 and 14. 
J claim: 
1. The method of making a pipe fitting, which 

comprises partially flattening a conventional pipe 
hend of Wrought metal, confining said bend be-, 
tween planat Surfaces and upon a grooved wedge 
shaped die member, inserting a pair of relatively 
obliquely disposed mandrels into the respective 
ends of said bend to intersect at the central por 
tion of the inside surface of the outer wall of 
said bend, then shaping the walls of said bend 
against said mandrels, and then removing the 
closed end of Said bend. 

2. In means for making pipe fittings from 
pipe bends, means providing Spaced apart fiat 
surfaces, a vertically movable downwardly ta 
pering grooved wedge shaped member bridging 
the space between said Surfaces, a fixed mandrel 
extending downward between said surfaces with 
its lower end underlying said wedge shaped mem 
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4. 
ber, a Second mandrel having rectilineal move 
ment toward said first andrei and positionable 
between said Surfaces. With its lower end in close 
proximity to the lower end of said first mandrel 
and underlying Said wedge shaped member, said 
mandrels being disposed in a common plane and 
at OppoSite Sides of Said Wedge shaped inenber 
Substantially parallel with the sides thereof, 
forming members at opposite sides of and sub 
Stantially aligned with the space between said 
Surfaces, Said for:ming neinbers being mounted 
for Vertical SWinging movement about substan 
tially horizontal axes, and means for moving 
Said forming members into said space toward 
and away from Said mandrels and for swinging 
Said members about said axes. 

3. In means for inaking pipe fittings from pipe 
bends, a downwardly tapering grooved wedge 
shaped die member, a stationary mandrel ex 
tending downward along one side of and in the 
plane of Said meinber parallel therewith, a mov 
able mandrel positionable in fixed downwardly 
converging relation to Said stationary mandrel 
at the opposite side and in the plane of said 
member parallel thereWith, said die member be 
ing movable toward Said mandrels into cooper 
atting irelation therewith effective for forming to 
Said mandrels the inner side of a pipe bend 
Ilounted on Said in andrels, and forming mem 
be's underlying said mandrels at opposite sides 
of said die innenbei substantially in the plane of 
the latter and nowable toward said mandrels and 
lengthwise thereof for forning the outer Side of 
the bend about said mandrels. 

4. In means for making pipe fittings from 
pipe bends, a downwardly tapering grooved wedge 
shaped die inenbei, a stationary mandrei ex 
tending downward along one side of and in 
the plane of Said innember parallel therewith, a 
nowable mandrei positionabie in fixed down 
Wardly converging relation to said stationally 
mandrel at the opposite side and in the plane 
of Said meinleer parallel therewith, said die inem 
ber being in ovalle toward said mandreis into 

5 Cooperating relation there with eifective for folyn 
ing to Said finandrels the inner side of a pipe 
bend mounted on said mandrels, forming men 
bers underlying said in andrels at opposite sides 
of said die neitber Substantially in the plane 
of the latter and nounted foi' vertical Swinging 
movement about Sibstantially horizontal axes, 
and means for moving Said forning members to 
ward and away froin Said mandrels and Swing 
ing them about Said axes. 
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