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To all ‘whom it may concern: . . 

Be it known that I, EDWARD GRUBER, a 
citizen of the; United States, residing at 
Cleveland in the county‘of Cuyahoga and 

(lhio, have invented a certain new 
and useful Improvement in Processes of 
Uniting Articles to Sheet-Metal Supports, 
of which the following is a full, clear, andv 
exact description, reference being had tothe 
accompanying drawings. . -- _ 

This lnvention relates to processes of unit 
,_ ing articles such as bushings to sheet metal 
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supports and more particularly to processes 
of uniting bung bushings to the heads or 
bodies of metallic barrels. It is the object of 
the invention to provide a processv whereby 
such articles may be secured in place in such‘ 
manner as to prevent the displacement there 
of and also to produce a leak-tight joint be 
tween the articles and the surrounding metal“ 
plates. ' . 

As previously ‘stated, the invention may 
be used, and a large ?eld for its practice re 
sides, in connection with the art of making 
metallic barrels.‘ After having produced a 
satisfactory method of‘making and uniting 
the bodies and heads of these barrels,‘ it is 
necessary that some satisfactory manner be 
provided for applying the bungs thereto. 
It is necessary, in order to produce a com 
mercial article, that the bushings for the 
bungs be retained ?rmly in place, in such 
manner as will withstand all ordinary inci 
dents of use; also that the connection be 
tween the bushings and the metal of the 
barrel body or head be such ‘as will prevent 
the leakage of liquid therebetween'. I ac 
complish these results in and through the 
construction _ and process described herein 
and illustrated in the drawings forming, 
part hereof, wherein Figure 1 represents a 
sectional View taken through a bushin and 
the cooperating portion of the metallic ar 
ticle to which it is to be applied, but prior 
to connecting these parts, the die members 
being indicated as open; Fig. 2 represents a 
similar view, showing the die members closed 
and the positions assumed by the arts after 
the closing of the die members; ‘ig. 3’ rep 
resents a plan view of the bushing and the 
surrounding metal, after the parts have been 
united; Fig. 4 represents a view, similar to 
Fig. 1, of‘a modi?ed form of bushing, the 
die members being omitted; and Fig. 5 a 
view similar to Fig. 4, showing the posi-._ 

tions assumed by the parts after the con 
nection has been made between the metallic 
body and the bushing. > - ' 

. Describing by reference characters the va- ' - 
60 rious parts lllustrated herein, 1 denotes the 

sheet metal body (for instance, the head 
of a'metal barrel) to which an article such 
as a bung bushing is to be applied, and 2 
denotes the article, in this case a bushing,‘ 
said bushing being provided I with an in-‘ 
ternal thread 3, and a recess 4 above the in- ' 

' ternal thread, the parts 3 and 4 being in 
tended, respectively, for the externally 
threaded body and the head of‘ a metallic 
bung. 5 denotes a peripheral ?ange pro 
jecting from the upper or outer portion of 
the bushing and 6 a ?ange extending sub 
stantially parallel with the ?ange 5 and 
spaced therefrom to, provide therewith a 
recess 7. It will be noted that the ?ange‘ 
6 is of considerably less diameter than the 
?ange 5, whereby the latter ?ange projects 
'beyond and overhangs > the‘ former. For 
convenience of manufacture, the bushing is 
circular in cross-section and the ?anges 5 
and 6 are also circular. . ' 
In applying the bushing to the cobper 

ating metal plate 1, a hole is out through 
the metal of substantially the same diameter 
as the diameter of the bushing in the plane‘ 
of the recess 7. The metal surrounding this 
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opening is ?ared outwardly into frusto-coni- .~ 
vcal shape, as indicated at 8, Fig. 1.. This 
resultsin stretching the metal of the part 8, 
whereby the opening therethroughv is en-. 
larged. The part8 will be of such dimen 
sions' and will be given such an inclination 
as will enable the bushing to be dropped into 
the opening thereof, the ?ange 6 clearing 
said opening and the bushing resting on top . - 

90 

of the portion 8, throughthe engagement of - 
the outwardly projecting ?ange 5 therewith. 

vIt will be evident that, by making the 
opening of proper size and by giving proper 
inclination to the part 8, the metal bound- 
ingthe opening will just clear the ?ange 6, 
whereby the bushing may be properly cen 
tered by the plate when inserted in-the man 
ner shown in Fig. L .. I 

> 9 denotes an upper'die member having a 
‘‘cylindrical recess 10 therein of the same'di 
ameter and substantially the same depth as 
the thickness of the ?ange 5. 11- denotes a 
second die member havin ‘an opening 12' 
of a diameter to receive the ody of the bush 
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ing 2 therewithin and having in its upper 
surface an annular recess 13 substantially, 
coextensive in diameter with the ?ange '6 
and preferably of sli htly less depth than 
the thickness of said ?gange. . ' _ ' t “ 

With the parts assembled as shown in 
Fig. 1, by moving’ the die member 9'downy 
wardly, or toward the member 11, the metal 
8 will be forced downwardly into substan~ 
tially the same plane with the body of the 
metal plate indicated at 1, and the metal in 
the portion 8 will ?ow. into the recess be 
tween the ?anges 5 and 6. Owing to the :fact 
that the recess 13 is ‘of slightly less depth 
than the ?ange band the ?ange 8 is rela 
tively thin, this ?ange will be forced up 
wardly toward the flange 5, whereby the 
inner edge of the metal surrounding the 
bushing will be gripped ?rmly between said 
?anges, as shown inh‘ig. 2. 
By this 0 oration, the buns? bushinc' will 

be clamped rmly to the metal of the barrel 
or other article, the metal being gripped. 
tightly between the ?anges 5 and 6. In order 
to render the joint between the metal and 
the bushing leak-proof, the metal body and 
the bushing ?anges may be united by autog 
enous welding, or the metal may be united 
to the ?anges by means of solder. 
In Figs. 4 and 5 there is showna modi?ca- _ 

tion of the manner of uniting, the bung bush 
ing (or other similar article) to the sur 
rounding metal plate. In these views, it 
denotes the metal plate, 15 the body of as 
bushine, 16 the upper ?ange, and 1'?’ the 
lower flange. In inserting the bushing inac 
cordance with the modi?cation disclosed in - 
these ?gures, an, opening is provided in the 
metal, which opening is of a diameter to re 

1' ceive closely therewithin the cylindrical wall, 
‘ l8 projecting downwardly from the ?ange 
16. The bottom of this wall forms the ?ange 

' 17, which ?ange, in the preliminary“ stage of 
the operation extends in a vertical direction. 

‘ After the bushing has been ?tted in‘gthe man 
ner shown in Fig. 4-, the upper ?ange 16’ and 
the lower flange 17 are subjected to dies 
which roll the lower ?ange outwardly into 
a horizontal position, as shown at 17“, Fig, 
5, thereby gripping the metal 14 between 
the ?anges, the appearance of the bushing 

- andthe surrounding metal at the end of the 
operation being substantially identical with 
the ap earance of these parts in Figsl and 

- :2. A er the parts have thus been united, 
the joint between the metal and the bushing 
may be rendered leakti ht, as by autogs 
enous welding or by so der. 4 
While I ‘have described my invention as 

applicable to the manufacture of metallic 
barrels, it will be evident that it may be 
used in other relations; hence I do not pro 
pose to be limited to the use of the invention 

> only in connection with the art particularly 
_‘ 65 adentihed in the descriptive matter herein, 

' and a bus 
prises providing the body with a pair‘of 

lessees 

‘but reserve my right to‘ all uses to which it 
may be applicable. 

‘ Having thus described my ‘invention, what 
I [claim is :— \ 

\ ' l. The process of uniting a' metal sheet 
and a bushing or similar body which C0111" 
prises providing the body with a pair of 
substantially parallel ?anges having a re 
cess therebetween, one of said ?anges being’ 
of greater diameter than the other, forming 
an opening in the metal sheet, forcing the 
metal surrounding the opening’ out ot/he 
plane of the sheet where y the opening is 
expanded suthciently to‘ admit the passage 
of the smaller flange therethroug’h, apply? 
ing the body to the opening with the larger 
?ange resting on the metal surrounding the 
openin , forcing the displaced metal back 
into an stantially the plane of the body por= 
tion of the sheet, forcing the flanges into 
substantial engagement with opposite sides 
of the adjacent sheet, and ?nally closing the 
joint between the sheet and the bushing. 

2. The recess of'uniting a metal sheet 
iiing or similar bod which com 

substantially parallel ?anges having a re 
cess therebetween, one of said. ?anges belng 
of greater diameter than the other, forming 
an opening in the metal sheet of smaller 
diameter than the smaller ?ange, forcing 
the metal ‘surrounding the opening out. of 
the plane of the sheet whereby the opening 
is expanded su?cientl to admit the passage’: 
of the smaller flange t erethrough, applying , 
the body to theopening, with the metal sur 
rounding the opening 1n position to enter 
‘the recess between the ?anges, forcing the 
displaced-metal back into substantiallyv the 

. plane of the body portion of the metal sheet 
and ‘into said recess, and closing the joint 
between. the metal sheet and the ?anges. ' 
8. The process of uniting a bushing or 

similar body and a metal sheet which com 
prises proinding the body with ‘a pair of 
longitudinally spaced. substantially parallel 
?anges. one of said ?anges being of greater 
diameter than the other. and there being an 
annular recess between, said ?anges, provid 
ing the sheet with an opening of substan 
tially the diameter‘ of said recess, "forcing 
the portion of the metal surrounding the 
opening‘out of. the plane ‘of the sheet, 
thereby enlarging Itheopening a su?‘lcient 
extent to receive therewithin the ?ange of 
smaller diameter, inserting‘ the body in said 
opening with the metal immediately sur— 
rounding the‘ opening inposition to'enter. 
said recess, forcingthe displaced metal of 
the sheet and the recess ‘into substantially l 

the ‘sheet, closing the recess be- - the plane of 
tween said‘ ?anges to grip the metal sheet 
between said ?anges, and ?nally closing the 
joint between said ?anges and the surround-e 
ling body of the sheet, 

1: 
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4. The process of uniting a bushing or 
similar body and a metal sheet which com 
prises providing the body with a pair of 
longitudinally spaced substantially parallel 
?anges, one of said ?anges being of greater 
diameter than the other and there being an 

. annular recess between said ?anges, provid 
ing the sheet with an opening of‘ substan 
tially the diameter of said recess, iorcing the 
portion of the metal surrounding the open 
ing out of the plane of the sheet, thereby 

’ enlarging the opening a sufficient extent to 
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receive therewithin the ?ange of smaller 
diameter, inserting the body Within said 
opening with the metal immediately sur 
rounding the opening in position to enter 
said recess, forcing the displaced metal of 
the sheet and the recess back into substan 
tially the plane of the sheet, and closing 
the joint between said ?anges and the sur 
rounding body of the sheet. 

5. The process of uniting a metal sheet 
and a bushing or similar body which com 
prises providing the outer end of the body 
with a pair of longitudinally spaced sub 
stantially parallel ?anges, the outer ?ange 
being of greater diameter than the inner 
?ange and .said ?anges being spaced by a 
recess, forming the metal sheet with an 
opening of substantially the diameter of the 

recess, pressing the metal surrounding the 
opening into frusto-conical shape, thereby 
expanding the opening to a diameter 
slightly‘ greater than that of the smaller 
?an‘ge, inserting the body into the opening 
with "the outer ?ange resting on top of the 
frusto-conical end of the displaced metal, 
forcing the bodypand the displaced metal 
backwardly into substantially the plane of 
the sheet, thereby contracting the opening 
and forcing the metal surrounding the same 
into the space between the ?anges, and clos 
ing the space between the ?anges to close the 
joint ‘between the metal sheet and the 
?anges. / ' 

6. The process of uniting a metal sheet 
and a bushing-or similar body which com‘ 
prises providing the outer end of the body 
with a‘ pair of substantially parallel 
?anges, forming the metal sheet with an 
opening of substantially the diameter of the 

v I body between the ?anges, inserting the body 
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into the opening with the metal immediately 
surrounding the opening between said 
?anges, and forcing said ?anges toward each 
other thereby to clamp the metal surround 
ing the opening between said ?anges. 

7. The process of uniting a body and a ' 

as» 

metal sheet which comprises (providing the . 
1 body with a pair of longitu nally spaced 

?anges, one of said ?anges being of greater 
diameter than the other and there being a 
recess between said ?anges, providing the 
sheet with an opening of substantially the 
diameter and contour of said recess, forcing 
the metal surrounding the opening out of 
the plane of the sheet, thereby enlarging the 
opening a su?icient extent to permit the pas~ 
sage therethrough of the ?ange of smaller 
diameter, inserting the body in said open 
ing with the metal immediately surround 
ing the opening in position to- enter said 
recess and with the larger ?ange bearing 
against said metal, forcing the body toward 
the plane of the sheet whereby the ?ange of 
larger diameter will force the displaced 
metal of the sheet into substantially the 
plane of the sheet, thereby contracting the 
opening to its original size so as to conform 
to and ?t the said recess between the ?anges, 
forcing one of said ?anges toward the other 
thereby to grip the metal sheet between said 
?anges, and ?nally closing the joint between 
said ?anges and the surrounding sheet. ' 

8. The process of uniting a body andv a 
metal sheet which comprises providing the 
body with a pair of longitudinally spaced 
?anges, one of said ?anges‘being of greater 
diameter than the other and there being a 
recess between said ?anges, providing the 
sheet with an opening of substantially the 
diameter and contour of said recess, forcing 
the metal surrounding the opening out of 
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the plane of the sheet, thereby enlarging . 
the opening a sufficient extent to permit the 
passage therethrough - of the ?ange of 
smaller diameter, inserting the body in said 
opening with the metal immediately sur 
rounding the opening in position to enter 
said recess and with the larger ?ange bear 
ing against said metal, forcing the body 
toward the plane of the sheet whereby the 
?ange of larger diameter will force the dis 
placed metal of the sheet into substantially 
the plane of the sheet, thereby contracting 
the opening to its original size so as to con 
form to and ?t the said recess‘ between the 
?anges, and forcing one of saidv ?anges to-> 
ward the other thereby to grip the metal 
sheet between said ?anges. 
In testimon whereof, I hereunto a?ix my 

signature in ie presence of two witnesses. 
, EDWARD GRUBER. 

Witnesses: 
H. O. DAvmsoN, 
O. P. Sam. 
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