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To all whon, it may concern 
Beit known that I, FREDERICK HART, a sub 

ject of the Queen of Great Britain, residing 
at Poughkeepsie, in the county of Dutchess 

5 and State of New York, have invented a 
new and useful Improvement in Flanging 
Machines, of which the following is a specifica 
tion. 
This invention relates to a machine for 

Io forming upturned flanges on plates of heavy 
sheet metal and is specially adapted for flang 
ing the tops and bottoms of centrifugal sepa 
rators. In flanging such tops and bottoms as 
heretofore practiced the blank is heated and 

I 5 placed on a mandrel or die against which the 
marginal portion of the blank is bent about 
at right angles to form the desired flange. 
The metal shrinks in cooling which causes 
the flange to cling to the mandrel whereby 

2O the removal of the flanged plate is rendered 
very difficult. 
The object of my invention is to overcome 

this difficulty and the invention consists to 
that end of a contractible mandrel of novel 

2S construction, as will be hereinafter more fully 
set forth and pointed out in the claims. 
In the accompanying dra Wings: Figure 1 is 

a sectional elevation of a hydraulic press pro 
vided with my improved contractible man 

3o drel and showing a separator bottom in posi 
tion to be flanged. Fig. 2 is a fragmentary 
sectional elevation in line ac—ac, Fig. 1. Fig. 
3 is a fragmentary plan view of the press. 
Fig. 4 is a sectional elevation of the upper 

35 portion of the press showing the mandrel 
contracted for releasing the flanged bottom. 
Figs. 5 and 6 are horizontal sections in lines 
y-y and 2-2, Figs. 1 and 2, respectively. 
Fig. 7 is a vertical section of the flanged top 

4o and bottom of a centrifugal Separator, show 
ing the connecting cylindrical body in dotted 
limes. 
Like letters of reference refer to like parts 

in the several figures. w 
45: A B represent the horizontal head and foot 

blocks of a hydraulic press, connected by ver 
tical posts a. 
C represents the hydraulic cylinder, and D 

the outer ram arranged in this cylinder and 
5o provided at its upper end with a horizontal 

platform d. 

E represents an inner ram arranged to move 
vertically in the outer ram, both rams being 
actuated by the same water pressure in the 
hydraulic cylinder in the usual manner for 55 
operating hydraulie presses containing dou 
ble rams. 
FG represent supporting and holding dies, 

respectively between the contiguous faces fg 
of which the plate H of sheet metal is held 6o 
during the operation of forming the upturned 
marginal flange h thereon. The lower sup 
porting die F is arranged upon the upper end 
of the inner ram. The upper or i holding die 
G is provided with an upwardly extending 65 
shank g’ arranged in an opening g formed 
in a supporting plate I which is secured to 
the lowerside of the head block Aby bolts i i. 

represents a spring surrounding the shank 
g' and bearing against a collar i formed 7o 
On the upper end of the shank, and against 
the upper side of the supporting plate whereby 
the holding die is yieldingly held against the 
under side of the plate I. 
The contiguous faces of the dies are made 75 

to conform to the surfaces of the article upon 
which it is desired to form a flange. As rep 
resented in Fig. 1, the lower die Fisprovided 
with a conical stud F' and the upper die G is 
provided with a correspondingly shaped re- 8o 
cess, so that the dies are adapted to receive 
the bottom J of a centrifugal separator hav 
ing a central conical hub j. The upper die 
is provided with a downwardly flaring bottom 
portion L which extends from the base of the 85 
die upWardly a short distance and serves as 
a conical core for the sectional mandrel M 
which sturrounds this die. This mandrel is of 
cylindrical form externally and has the lower 
portion m of its cavity made conical to fit go 
against the coniealportion L of the upper die. 
The lower end of the mandrel bears upon the 
upper side of the separator bottom outside of 
the upper die and its outer diameter is equal 
to that of the lower die so that there will be 95 
a uniform bearing on both sides of the sepa 
rator bottom in forming the flange thereon. 
The sectional mandrel is seated with its 

upper end in a Socket formed by an annular 
rib N on the lower side of the supporting Ioo 
plate I. The mandrel is composed of a fixed 
section in and two movable sections no m. 
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The fixed section is secured to the support 
ing plate I by a bolt m'. The movable sec 
tions are attached to the plate I by bolts in 
passing through openings m in the support 
ing plate. 
m represents springs surrounding the bolts 

m and bearing with their ends against the 
bolt head and the upper side of the support 
ing plate whereby the movable sections of the 
mandrel are yieldingly held in position. The 
openings m through which the bolts in pass 
are elongated radially and a space n is 
formed between the mandrel sections and the flanging cylinder, which latter rises around 
upper portion of the upper die to permit of 
a limited lateral movement of the movable 
sections of the mandrel. The fixed section 
m’ of the mandrel is tapered downwardly and 
the adjacent sides of the mandrel sections 
are correspondingly inclined so that the mov 
able sections will be spread apart and held in 
their outermost position when the movable 
sections are raised against the plate I and in 
position for performing the operation of 
flanging. If desired the mandi?el may be pro 
vided with two fixed wedge-shaped sections 
arranged on diametrically opposite sides of 
the upper die. Such a construction would 
be desirable for forming flanges on sheet 
metal blanks of very large diameter but in 
flanging smaller blanks or plates such as sep 
arator tops and bottoms one fixed wedge Sec 
tion answers all requirements. 
O represents a hand lever pivoted at one 

end to lugs o' formed on the upper side of the 
supporting plate I and bearing against the 
upper end of the vertical shank of the upper 
die. When the upper die is in its normal po 
sition, as indicated in Fig. 1, the movable sec 
tions of the mandrel are held in their outer 
most position by the conical lower or core 
portion L of the holding die which spreads 
the sections of the mandrel apart. When the 
movable sections of the mandrel are forced 
downwardly they are permitted to move in 
wardly because the tapering wedge section m' 
of the mandrel remains stationary while the 
movable sections descend, thereby allowing 
the inclined sides of the movable sections 
which bear against opposite sides of the sta 
tionary section to approach each other where 
by the diameter of the mandrel is reduced. 
P represents a flanging cylinder or die 

seated upon the platform of the outer ram. 
The internal diameter of the flanging cylin 
der is such that it can ascend freely around 
the mandrel and swage or bend the project 
ing annular edge of the bottom or blank and 
form the upturned flange thereon. The in 
mer edge of the upper end of the flanging cyl 
inder is preferably chamfered so as to avoid 
any abrupt action of the flanging cylinder in 
its ascent and cause the bending of the flange 
to be performed gradually and evenly. 
The separator bottom or other blank is first the flanging die surrounding it, of the upper 

die provided with a conical enlargement and heated and then placed upon the lower or 
supporting die which latter is raised by means || 
of the inner ram, until it engages with the 
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upper holding die. The continuous water 
pressure on the inner ram holds the separator 
bottom firmly in place while the flange is be 
ing formed on the separator bottom. The 
separator bottom is of such diameter that its 
annular edge will project beyond the dies suf 
ficiently to form a vertical flange for connect 
ing the separator bottom or top to the body 
cylinder, as represented in dotted lines in Fig. 
7. After the separator bottom has been 
clamped in position between the dies by the 
inner ram, the outer ram ascends with the 

the mandrel, and gradually bends or swages 
the projecting annular portion of the sepa 
rator bottom upwardly untilitis bemt at right 
angles to its former position and forms a ver 
tical flange, adapted to secure the bottom or 
top to the cylindrical body of the separator. 

In order to remove the flanged separator 
bottom, the rams are lowered and the upper 
die is depressed by the hand lever O whereby 
the flanged separator bottom is moved down 
wardly. If the flange has shrunk to suchan 
extent as to prevent the ready removal of the 
flange from the mandrel the movable sections 
of the latter will be carried downwardly with 
the flange in its descent. This vertical move 
ment of the movable mandrel sections is per 
mitted by their yielding supports. As the 
movable sections descend the tapering fixed 
section of the mandrel allows them to ap 
proach each other or move inwardly thereby 
contracting the mandrel and permitting the 
cooled flange to disengage itself therefrom. 

It is obvious that separator tops Q, like 
that shown in Fig. 6, or blanks of other forms 
can be flanged upon the same machine by 
changing the dies to conform to the shape of 
the blank. 
The machine is preferably arranged verti 

cally, as shown, but it may be arranged hori 
Zontally without departing from my inven 
tion. 
I claim as my invention- ? 
1. The combination with the upper holding 

die and a contractible mandrel surrounding 
said die, of a lower holding die, an annular 
flanging die surrounding the lower die, and 
mechanismwhereby thelowerholding die and 
the flanging die ar? separately moved toward 
the upper die and mandrel, substantially as 
set forth. 

2. The combination with the upper holding 
die provided in its under side with a cavity 
for the reception of the raised portion of the 
plate to be flanged, and a contractible man 
drel surrounding said die, of a lower holding 
die provided with a raised portion adapted to 
enter the cavity of the upper holding die, and 

| an annular flanging die surrounding the lower 
die, substantially as set forth. 

3. The combination with the lower die and 

capable of movement toward and from the 
lower die, and a contractible mandrel sur 
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rounding the upper die and composed of a 
fixed section and sections which are movable 
toward and from the lower die, substantially 
as set forth. 

4. The combination with the upper die or 
core, of a contractible mandrel surrounding 
the core and composed of a tapering fixed 
section and longitudinally movable sections 
having inclined sides bearing against said 
tapering Section, substantially as set forth. 

5. The combination with the upper die or 
core, of a contractible mandrel surrounding 
said core and composed of a tapering fixed 
section and longitudinally movable sections 
having inclined sides and yielding supports, 
substantially as set forth. 

6. The combination with a mandrel having 
a fixed section provided with tapering sides 
and two movable sections engaging with the 
tapering sides of the fixed section, of a mov 
able tapering core engaging with said man 
drel sections, substantially as set forth. 

7. The combination with the mandrel hav 
ing a fixed section provided with tapering 
sides and two sections capable of lateral and 
longitudinal movement and engaging with 
the tapering sides of the fixed section, of a 

movable tapering core whereby the movable 
sections are actuated laterally, substantially 
as set forth. 

8. The combination with the mandrel com 
posed of a fixed section and two movable sec 
tions, of a longitudinally movable tapering 
core engaging with said mandrel sections, a 
supporting plate to which the fixed section is 
secured, and springs which support the mov 
able sections yieldingly on said plate, Sub 
stantially as set forth. 

9. The combination with a supporting plate, 
a mandrel composed of a yielding section and 
a fixed section supported on said plate, of a 
movable tapering core bearing against the 
mandrel sections and having a shank extend 
ing through said plate, a spring surrounding 
said shank whereby the core is raised, and a 
lever bearing upon the shank whereby the 
core is lowered, substantially as set forth. 
Witness my hand this 25th day of October, 

890. 

EFREDERICK HART. 
Witnesses: 

J.S. VAN CLEEF, 
MARY E. CROUSE. 
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