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i giºviarii may concern: 
Še. iš kai Wii thai, i, i LEON HIARÐ BAUROTI, 

: citizen of the United States, residing at 
"Foiedo, in the courty of Lucas and State 

5 of Ohio, have invested certain new and use 
film rovements in viachines for Forming 
Barrels, of which the following is a speci 

i fication. 
&y invention relates to machines for 

for)ing the bodies of metalic barrels of 
bilge for in frolin cylindrical blanks of 
Proper diameter and ieugth, according to 
{ine size of the iatel desired, and of suit 
aisie material such as sheet steel. 
Speaking in general terms my machine 

comprises a pair of plungers movable to 
ward and away from each other and carry 
ing at their outer ends a pair of expansible 
heads corposed of die mémbers which are 
outwardy and radially expansible by pres 
staire. Of contact with each other, the die be 
ing expanded outwardly against the inner 
surface of the barrel blank wiich is thereby 
shaped to the $8.ie form as the outer stir 
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ga}aded. By preference, and as herein 
sigWi, the expansible heads are so con 
structed ilat they initially contact and grip 
the barrel blank midway of its length after 

80 which the pressure is applied progressively 
oil wardly toward opposite ends. 

issy achine embodies other move and ad 
vanta geous features oi construction includ 
ing barrei holdiers, which will be made ap 
parent from the description hereinafter 
giei. * - 

is the drawings Figure i is a pian view 
of ore elabodiment of my invention; Fig. 2 
a deiËNii pian, wie vry of the plungers and ex 
passibia heads in their relative positions at 
the completion of the formation of the bar 
rei body; Fig, 3 ? view similar to Fig. 2 bu 
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the position of the plaingers and 
e i zaitial contacting of the barrei 

bia:ak by the heads; Fig. 4. a section on the 
line 4-4 of Fig. 2; Fig. 5 a section on the 
line 5-5 of Fig. ...; Fig. 6 an end elevation 
of the naschine of Fig. , said elevation he 
ing , , , view of the left-hand end thereof; 

& Sig. an ailiarged sectional detail view 
keine 7-7 of Fig. S bruk on a larger. 

Scal - 

resen en:Imbodiliment of 

face of the die Fernbers when tlaus ex- || 

iny invention as herein illustrated, the main 
portion of the machine comprises end frames 
1, 1, connected by tie rods 2, 2, and a bed 
plate 3. This bed plate is provided with 
guides 8 in which side plungers 4 which 
are movable toward and away from each 
other in suitable manner as by the particu 

{: lab.r hmeans hereirnafte?" described. 

confining the plungers within the guides. 
The intermediate portion of the bed plate 
at one side thereof as at 3° is cut away so 
as to provide a space for the operation of 
the expansible heads now to be described. 
Each plunger carries at its outer end an expansible head comprising essentially a 
core or supporting member and a series of 
outer and intermediate º die a members. 
shown the supporting member 5 of each 

These guides are closed, åt their router sides by: , 
means of the longitudinal plates 39, thereby 
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head is secured rigidly to the outer end of 
it by pivotal means such as the links 6, a . 
its plunger and the same has connected to 

series of intermediate die members 7. These 
links are arranged to act in paraillel rela 
tionship and are connected at their outer 
ends with the supporting member and in 
termediate die members respectively, each 
of said die members being individually con 
nected with the supporting member by its 
own pair of links. The inner side of each 
of these die members is slotted or recessed 
so as to permit of the proper and sufficient 

80 

85 

relative novements, of the die members and links with respect to, the supporting mem. 
ber. The outer series of die members 8 are 
the same in number as the inner or inter 
mediate series and surround the same. 
They are mounted to slide upon the inter 
mediate members and have a tongue and 
groove connection there with as indicated at." 9, the tongues and grooves extending trans 
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versely of the faces of said members. The construction and arrangeinent of the parts 
is such that when, in the inyard movement of the plingers the outer adjacent faces of . 
the two heads contact and are thereby ar 
rested, the pressure causes a radial expan 
sion of the die members against the cýlin 
drical barrel blank indicated at A, the 
plunge's and the central 'support 5 contin 
ting to move inwardly toward each other 
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operate with the barrel blank. In the de 
scribed expanding operation the interme 
diate members are expanded radially and 
act as wedges upon the outer die members, 
as will be clearly apparent from an inspec 
tion of Fig. 4. The die members are of 
such shape that when they are fully ex 
panded they conform to the desired shape 
of the bilge of the barrel. Moreover, these 
die members are so formed that they in 
crease in cross section from their inner to 
their outer ends in order that when ex 
panded their outer ends shall contact the 
blank first, as just explained. 
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Upon the outer ends of the plungers are 
mounted the work holders, each comprising 
a hollow cylinder or shell 10 having an in 
turned annular flange 10° at its inner end 
adapted to coöperate with a flange 3 on its 
plunger. The outer end of each holder is 
flanged and outwardly flared to form, a 
socket 10 to receive an end of the barrel 
blank. When the expansible heads are re 
tracted they are located within these hollow 
work holders as illustrated in Fig. 1, but 
upon the movement of the plungers toward 
each other the heads are forced out of the 
holders as illustrated in Figs, 2 and 3. The 
two holders are held projected toward each 
other and against the ends of the barrel blank 
with a yielding pressure as by means of the 
coiled springs 11 located in spring chambers 
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in the bed plate 3 and cover plate 3. When 
the plungers are retracted to their fullest ex 
tent they slightly withdraw or retract the 
holders by reason of the engagement of the 
shoulders 3 and 10, it being understood 
that after the barrel blank has been inserted 
and the plungers have started to approach 
each other the work holders will advance 
slightly and be held in engagement, with the 
ends of the blank by reason of the pressure 
of said springs. The holder's 10 apply pres 
sure to the ends of the barrel blank and 
keep pressing against Such ends in the con 
tracting movement of the latter incident to 
the formation of the bilged barrel body from 
such blank. 
As stated, any suitable mechanism may 

be employed for properly reciprocating the 
plungers, and the particular driving mecha 
nism herein shown represents one means 
which may be used. As shown, the plungers 
are acted upon by a pair of drum cams 12 
each having a cam rib 12 adapted to co 
operate with rollers i3 and 14 journaled 
within the plungers toward one end. By a 
single rotation of the eam drums the plun gers are given a complete reciprocation. 
These cam drums are secured to a shaft 15 
journaled in the end frames 1 of the ma 
chine and drivem through the medium of the - 
gear 16 thereon, pinions 17 on a drive shaft 
18, a drive gear 9 loosely mounted on the 
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engagement therewith by means of the 
clutch 20 secured to they drive shaft and op 
erated by the clutch shifter 21. The gear 19 is operated in any suitable manner and 
by operating the shifter 21 the drive shaft 
18 is caused to be rotated and likewise the 
can drums and plungers are actuated. 
By the means above described I am en 
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abled to form bilged barrel bodies from 
sheet metal with great rapidity and econ 75 
omy and to obtain uniformity and perfec 
tion in the product. Moreover, in the par 
ticular mechanism described, the barrel 
bodies are formed without the employment 
of an outer or hollow die. 

I claim: 
1. In a machine for forming barrels from 

cylindrical blanks, an expansible die and 
means coöperating therewith to initially en 
gage the die with the middle portion of the 
blank and expand the same, thereafter pro gressively applying expanding pressure to 
Ward the opposite ends. 

2. In a machine for forming barrels from cylindrical blanks, an expansible die struc 
ture adapted to be placed within a blank 
and comprising a series of die members 
which are of greater width at that portion 
presented to the blank midway of its length, 
and means for causing said members to ex 
pand, whereby the die initially applies pres 
sure to the blank midway of its length and 
progressively outwardly toward the end 
thereof. 

3. In a machine for forming barrels from 
cylindrical blanks, an expansible die struc 
ture adapted to be placed within a blank 
and comprising a series of die members 
which are of decreasing cross sections from 
that portion presented to the blank midway 
of its length, and means for causing said 
members to expand, whereby the die ini 
tially applies pressure to the blank midway 
of its length and progressively outwardly 
toward the ends thereof to form the body 
of a bilged barrel. 4. In a machine for forming barrels from 
Cylindrical blanks, an expansible die struc 
ture adapted to be placed within a blank 
and comprising a series of inner and outer 115 
die members which, when expanded, corre 
spond with the interior of the body of a 
bilged barrel, Said die members being of a 
form to contact with the interior of the 
blank midway of its length upon the ini 
tial expansion and to apply pressure to such 
blank progressively toward the ends thereof, 
and means for expanding the die members. 

5. In a machine for forming barrels from 
cylindrical blanks, all expansible die struc 
ture adapted to be placed within a blank 
and comprising a series of inner and Outer 
die members which, when expandled, coffre 
spond with the interior of the body of a 
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greatest cross section at that portion pre 
sented to the blank midway of its length, 
and means for causing said members to ex 
pand, whereby the die initially applies pres 
sure to the blank midway of its length and 
progressively, outwardly toward the end 
thereof. f 

6. In a machine for forming barrels from 
cylindrical blanks, an expansible die struc 
ture adapted to be placed within a blank. 
and comprising a series of die members 
adapted to initially contact the blank mid 
way of its length, a central Support for said 
members, and means for moving said sup 
port to cause expansion and contraction of 
the members. . 

7. In a machine for forming barrels from 
cylindrical blanks, an expansible die struc 
ture adapted to be placed within a blank 
and comprising a series of die members 
adapted to initially contact the blank mid 
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way of its length, a central support for said 
members, pivoted links between said sup 
port and menibers, and means for moving 
said support to cause expansion and coil 
traction of the members. - 

8. In a machine for forming bilged bar 
rels from cylindrical blanks, an expansible 
die structure adapted to be placed within 
a blank and including an outwardly movable 
portion constructed and arranged, in act of 
expanding, to initially grip and hold and 
to apply pressure to the blank midway of 
its length and to apply pressure progressively 
?????? opposite ends thereof, and means' for 
applying pressure to an end of the blank. 

9. In a machine for forming bilged bar 
rels from cylindrical blanks, an expansible 
die structure adapted to be placed within a 
blank and including an outwardly movable 
portion constructed and arranged, in act of 
expanding, to initially grip and hold and to 
apply pressure to the blank midway of its 
length and to apply pressure progressively 
toward opposite ends thereof, and means for 
applying pressure to both ends of the blank. 

i0. In a machine for forming bilged bar 
rels from cylindrical blanks, an expansible 
die structure adapted to be placed within a 
blank and including an outwardly movable 
portion constructed and arranged, in act of 
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expanding, to initially grip and hold and to 
apply pressure to the blank midway of its 
length and to apply pressure progressively 
toward opposite ends thereof, and holders 
for engaging the ends of the blank and fol 
lowing them up in their contracting move 
ment resultant upon the formation of the 

60 

65 

bilge. 
11. In a machine for forming bilged bar 

rels from cylindrical blanks, an expansible 
die structure adapted to be placed within 
a blank and constructed and arranged, in 
act of expanding, to initially grip and hold 
and to apply pressure to the blank midway 
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of its length and to apply pressure progres 
sively toward opposite ends thereof, and 
spring-pressed holders for engaging the ends 
of the blank with a yielding pressure and ar 
ranged to follow them up in their contract 
ing movement resultant upon the formation 
of the bilge. 

J2. In a barrel forming machine, a pair 
of plungers movable toward and away from 
each other, and diametrically expansible 
heads carried by the plungers. 

13. in a barrel forming machine, a pair 
of plungers movable toward and away from 
each other, and diametrically expansible 
heads carried by the plungers and arranged 
to be expanded by pressure of each against 
the other. 

14. In a barrel forming machine, a pair of 
plungers movable toward and away from 
each other, and expanding heads mounted 
upon the inner ends of the plungers, each 
head having expanding die members which 
are outwardly movable by contact of the 
heads with each other. - 

i5. In a barrel forming machine, a pair 
of plunger's movable toward and away from 
each other, and expansible heads carried by 
the plungers, each head comprising a cen 
tral support connected with its plunger and 
a series of die members pivotally connected 
with such stupport. . 

16. In a barrel forming machine, a pair of 
plungers movable toward and away from 
each other, and expanding heads mounted 
upon the inner ends of the plungers, each 
head having a series of pivoted die members 
which are outwardly movable by contact of 
the heads with each other. 

17. In a barrel forming machine, a pair 
of heads movable toward and away from 
each other and having expanding die mem 
bers which are of greater width at their 
outer ends in order to initially contact the 
barrel blank midway of its length. 

i8. In a barrel forming machine, a pair 
of heads movable toward and away from 
each other and having expanding die mem 
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bers which are of greater width at their 
outer ends and are inclined from such ends 
inwardly toward their central longitudinal 
axis in order to initially contact the barrel 
blank midway of its length. 

19. In a barrel forming machine, a pair 
of heads movable toward and away from 
each other, each head comprising a central 
supportand a series of die members con 
nected therewith and of increasing cross sec 
tion from their inner to their outer ends in 
order that when expanded their outer ends 
shall contact the blank first. 
20. In a barrel forming machine, an ex 

panding head consisting of a central sup 
port, a series of die members each connected 
thereto by a pair of pivoted links and ex 
tending beyond the central support when in 
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collapsed position and adapted to be swung 
outward by pressure upon their projecting 
ends. . 

21. In a barrel forming machine, an ex 
panding head consisting of a central sup 
port, a series of infermediate die members 
mounted upon and movable toward and 
away from the same, and also in a direc 
tion longitudinally thereof, and an outer 
series of die members surrounding and 
mounted upon the intermediate members and movable relatively thereto. 

22. In a barrel forming machine, an ex 
panding head consisting of a central sup 
port, a series of intermediate die members 
mounted upon and movable toward and 
away from the same, and an outer series of 
die members surrounding and mounted upon 
the intermediate members and movable rela 
tively thereto both radially and longitudi 
nally thereof, the outer faces of both the 
outer and intermediate members being 
shaped to conform to the desired form of 
barrel. 

23. In a barrel forming machine, the com 
bination of a pair of plungers movable to 
ward and away from each other, diametri cally expansible heads carried by the plun 
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gers, and holders for engaging the ends of 
the barrel blank. 

24. In a barrel forming machine, the com 
bination of a pair of plungers movable to 
ward and away from each other, diametri 
cally expansible heads carried by the plun 
gers, and holders for engaging the ends of 
the barrel blank, said holders being hollow 
and arranged to surround the heads when 
retracted. 

25. In a barrel forming machine, the com 
bination of a pair of plungers movable to 
ward and away from each other, diametri 
cally expansible heads carried by the plun 
gers, and holders for engaging the ends of 

45 
the barrel blank and mounted upon the plungers respectively. 

26. In a barrel forming machine, the com 
bination of a pair of plungers movable 
toward and away from each other, diametri cally expansible heads carried by the plun 
gers, holders for engaging the ends of the 

1,089,886 

barrel blank, and means for pressing the 
holders toward each other with a yielding 
pressure. 

27. In a barrel forming machine, the com 
bination of a pair of plungers movable 
toward and away from each other, diametri 
cally expansible heads carried by the plun 
gers, and holders for engaging the ends of 
the barrel blank, and springs acting upon 
the holders for pressing them toward each 
other with a yielding pressure. 

28. In a barrel forming machine, the com 
bination of a pair of plungers movable 
toward and away from each other, diametri 
cally expansible heads carried by the plun 
gers, and holders for engaging the ends of 
the barrel blank, said holders being mounted 
upon the plungers respectively and being ar 
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ranged to be slightly retracted thereby 
when the latter are retracted. 70 

29. In a barrel forming machine, the com 
bination of a pair of plungers, movable 
toward and away from each other, diametri 
cally expansible heads carried by the plun 
gers, and holders mounted upon the plun 
gers respectively and having circular sockets 
to engage the ends of the barrel blank. 

30. In a barrel forming machine, the com 
bination of a pair of plungers movable 
toward and away from each other, diametri 
cally expansible heads carried by the plun 
gers, and hollow holders surrounding the 
heads when retracted and mounted upon the 
plungers, said holders and plungers having 
coöperating flanges whereby the holders are 
slightly retracted with the plungers and 
heads. . . 

31. In a barrel forming machine, the com 
binaticn of a pair of plungers movable 
toward and away from each other, diametri 
cally expansible heads carried by the plun 
gers, holders for engaging the ends of the 
barrel blank, a bed plate having guides for 
said plungers and also having spring cham 
bers, and springs therein acting upon the 
holders. 

LEONHARD BAUROTH. 
Witnesses: 

S. T. KroTz, 
C. H. BILLs. 
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