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The invention relates to bead forming ma 
chines and more particularly to machines for 
forming Spaced beads in cylindrical metal bodies 
or shells. 
The general object of the invention is to pro 

Wide a machine of this character which is simpler 
in construction and requires a smaller number 
of parts and at the same time is more efficient 
in Operation than machines of this general type 
as heretofore constructed. 
A further object is to provide means of an ad 

Wantageous character for actuating a pair of dies 
for forming beads in a cylindrical metal article 
Whereby the dies may be mounted in fixed axially 
Spaced relation and operated to form correspond 
ingly Spaced beads in the article successively so 
as to avoid undesired distortion or weakening of 
the metal. 
An additional object is to provide for the oper 

ation of two dies successively by a single power 
driven Operator. 
Another object is to provide an improved ma 

chine for forming a plurality of spaced beads in 
a cylindrical shell in which the spacing between 
the beads can be readily varied. 
A still further object is to provide an im 

proved die eXpanding mechanism by means of 
which the force of an operating member may 
be applied uniformly to a die Supporting member 
So as to avoid unnecessary strain on the various 
parts When the die is Supported Substantially 
away from the center of the Supporting member 
and to thereby permit a variable positioning of 
the die relative to the work. 
Other objects and advantages will become ap 

parent from the following detailed description 
taken in connection. With the accompanying 
drawings, in which: 

Figure 1 is a side view of a machine embody 
40 ing the features of the invention. 

Fig. 2 is an end view, partly in section, of the 
die head Of the machine. 

Fig. 3 is a sectional view through the die head 
taken on the line 3-3 of Fig. 2 and showing the 

45 die operating mechanism in normal position. 
Fig. 4 is a fragmentary sectional view taken 

along the same line as Fig. 3 and showing the 
die operating mechanism in intermediate posi 
tion. 

Fig. 5 is a fragmentary Sectional view taken 
along the same line as Fig. 3 and showing the 
die operating mechanism in retracted position. 

Fig. 6 is a sectional view through the die head 
taken along the line 6-6 of Fig. 2. 

Fig. 7 is a fragmentary sectional view through 
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the die head showing a modification of the die 
Operating mechanism. 

Fig. 8 is a fragmentary sectional view similar 
to Fig. 7 showing the manner in which the dies 
may be adjusted for varying the Spacing between 
beads. 

Fig. 9 is a perspective view of a die block ar 
ranged for adjustably supporting a bead form 
ing die. 

Fig. 10 is a perspective view of a die member 
adapted for use With the jaw shown in Fig. 9. 
While the invention is susceptible of various 

modifications and alternative constructions, I 
have shown and will herein describe in detail 
a preferred embodiment, but it is to be under 
stood that I do not thereby intend to limit the 
invention to the specific form disclosed but in 
tend to cover all modifications and alternative 
constructions falling within the Spirit and scope 
of the invention as expressed in the appended 
claims. 
In the embodiment illustrated, I provide a 

Suitable supporting structure such as a frame 
(Fig. 1) supported on the floor by legs 2, and 
carrying on its forward end in projecting rela 
tion a single cylindrical head 3 over which a 
cylindrical shell constituting the work may be 
supported. Embodied in this head in fixed lon 
gitudinally spaced relation are two annular 
bead-forming dies generally designated by the 
reference characters 4 and 5, respectively. 
The two dies are advantageously operated suc 

cessively by means including a single operating 
element. In attaining this result I employ in the 
preferred embodiment, a reciprocatory member 3: 
in the form of a drawbar 6, and die actuating 
means such that in each complete reciprocation 
of the drawbar a complete operating cycle of 
both dies is effected. To provide for proper tim 
ing of the die operations, I provide actuating 
members 4' and 5' for the respective dies, 
one of which is secured to the drawbar in fixed 
relationship. The other actuating member is a S 
Sociated with the drawbar by means including 
a lost motion connection and a latch mechanism : 
such that the drawbar coacts with the member 
only during a predetermined range of the draw 
bar travel, thus effecting the operation of the 
dies successively. By this arrangement I avoid 
the virtual duplication of parts heretofore con 
sidered necessary in machines of this character 
and provide a machine which is simpler and less 
expensive to manufacture than prior machines. 

Reciprocation of the drawbar 6 is effected 
through a Suitable connection with a source of 

O 

15 

20 

30 

50 

5 5 



2 
power which, as shown, may comprise a short con 
1necting rod 8 pivotally connected by means of a 
pin 9 to one end of the drawbar, and having a 
sleeve 20 mounted on a crank eccentric 2 fixed 

5 on a driven shaft 22. The shaft 22 is preferably 
journaled in the frame transversely of the longi 
tudinal axis thereof, and in the present instance, 
is driven through a Speed reducing gear train. 
The gear train, as shown, includes a spur gear 23 

10 fast on the shaft 22 meshing with a pinion 24 fast 
On the shaft 25. A spur gear .26 also fast on 
shaft 25 meshes with a pinion 27 fast on a shaft 
28. A belt driven pulley 29 loosely mounted on 
the shaft 28 may be connected in driving rela 

l3 tion thereWith by a clutch operated by a forked 
clutch throw-out lever 3. The shafts 24 and 
28, like shaft 22, may be journaled in the frame 
transversely of the longitudinal axis thereof. 
The drawbar 8 is preferably journaled for re 

20 ciprocation in bearings formed coaxially in the 
head f3. One bearing 3 (Figs. 2 to 8) is formed 
in the end of the head adjacent the frame and is 
adapted to receive the enlarged shank of the 
drawbar. The other bearing 32 is formed in 

25 termediate the ends of the head and is adapted to 
receive a sleeve member 33 threaded onto the 
drawbar in spaced relation to the enlarged shank 
thereof. 
The construction of the head which carries 

30 the bead forming means can be readily seen by 
reference to Figs. 2 to 6, inclusive. As shown, 
the head comprises cylindrical frame-sections 34, 
35, and 36 rigidly secured together and supported 
on the frame by a plurality of tie rods 3. 

35 The frame sections 35 and 36 may be of generally 
similar construction and comprise two annular 
end plates 38 connected by a series of peripherally 
spaced members 39. Within the apertures de 
fined by the members 39 and the end plates are 

40 two sets of radially movable dies. Each set of 
dies comprises, as shown, a circumferential series 
of Supporting blocks 4a and die plates or seg 
ments 42, the blocks being guided for movement 
radially in the head by projections 4 formed 

45 on the inner faces of the end plates 38. 
Each of the supporting blocks 46 is constructed 

to provide a pair of oppositely spaced, rectangular 
slide members 43 (Fig. 9) designed to slide be 
tWeen the projections 4 and to coact there 

50 With to guide the blocks 40 in their radial move 
ment. The slide members are connected by an 
arcuately formed intermediate section 44 which 
provides a support for the die segment 42. The 
edges of the arcuate section are preferably formed 

B5 to project substantially beyond the sides of the 
slide members and thus overhang the spacing 
members 39 (Fig. 2) thereby presenting a sub 
stantially continuous cylindrical surface with the 
Supporting blocks in normal or contracted posi 

60 tion. In this position, the die segments 42, which 
are bolted or otherwise removably secured to 
the arcuate sections of the supporting blocks 
define an annular, bead-shaped ridge of sub 
Stantially Smaller diameter than the cylindrical 

65 shell or work piece in which the bead is to be 
formed. ; : . 

In Order to form the bead, the dies are ex 
panded, that is the supporting blocks and die 
segments are shifted outwardly from the axis of 

to the head until the annular bead forming ridge is 
Of Substantially greater diameter than the cy 
lindrical work piece. In the present instance, 
positive operation of the dies to and from ex 
panded position is effected by toggle connections 

75 between the respective supporting blocks is and 

2,089,476 
the drawbar 6. Each block 40 is provided on its 
inner side With two longitudinally disposed spaced 
ribs 45 (FigS. 2 and 3) between which is pivotally 
Secured One end of a toggle link 6. The other 
end of the link 6 is pivotally mounted between 
two projecting ears 47 formed on a plate 48. The 
Various plates 48 are supported on the respective 
peripheral facets of a sleeve member 49 carried 
by the drawbar 6. To prevent edgewise move 
ment of the plates relative to the facets the plates 
are splined to the sleeve by means of longitudi 
nally disposed ribs 50 which enter into registering 
key Ways formed in the sleeve. The plates 48 
and sleeve 49, which comprise the die actuating 
members, are aSSembled as a unit and are rigidly 
held together by cup-shaped members 5, the 
flanges of which overlie opposite ends of the 
plates. The clamping action of the cup mem 
bers is maintained by bolts 52 which project 
through the members and the sleeve 49. 
In order that the drawbar may actuate the dies 

through the medium of the toggle links incident 
to its reciprocation, means for preventing or 
limiting relative movement of the actuating mem 
bers longitudinally of the drawbar are provided. 
In the case of the actuating member 4 which is 
disposed in the frame section 35 for the operation 
of die 6, movement of the unit is entirely pre 
Vented by clamping the same between the 
shoulder of the enlarged shank of the drawbar 
and the sleeve member 33. The member accord 
ingly, moves through a distance equal to the travel 
of the drawbar, in this instance, from the normal 
forward position as shown in Fig. 3 to the rear 
Ward retracted position shown in Fig. 5. In 
traveling between these positions, the member 
passes through the intermediate position shown 
in Fig. 4 at Which the die f4 is expanded to its 
maximum limit. 
The nature of the bead forming operation is 

such that it is preferable to form only one bead 
at a time in the work piece. This is to permit the 
Work to contract or shift endwise as the metal 
flows into the bead and avoids stretching the 
metal and thereby weakening the structure. To 
the end that the beads may be formed successive 
ly in a single operation of the machine, the oper 
ating mechanism for the die 5, which is associ 
ated With the frame section 36, is arranged to 
Start its expansion simultaneously with the die 
14 reaching its limit of expansion. Accordingly, 
the die 5 remains inactive until the die 4 con 
pletes its forming Operation. As the first men 
tioned die contracts, the latter die expands until 
it also completes its bead forming operation. To 
provide for this successive operation, the die actu 
ating member 5’ in the frame section 36 is as 
Sociated With the drawbar by a lost motion con 
nection. This connection may be provided by 
loosely mounting the sleeve A9 on the drawbar As 
So that it is free to move relative thereto within 
the limits defined by the sleeve 33 and the 
shoulder of a nut 53 threaded on the end of the 
drawbar 6. The nut is positioned on the draw 
bar So that in the initial movement thereof, a 
plate 54, Secured to the face of the unit, is en 
gaged by the nut at the instant that the die is 
completes its forming operation as shown in Fig. 
4. Continued movement of the drawbar effects 
the expansion of the die 5 while die is is con 
tracted simultaneously therewith. Die 5 is ex 
panded to the limit and die 4 is completely con 
tracted When the drawbar reaches its rearmost 
position as shown in Fig. 5. - 
To return the dies to normal position, the draw. . 
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bar moves forward to the position shown in Fig. 3 
at which position the operating cycle is com 
pleted. During this forward movement, the die 5 
must be contracted to enable the work piece to 

:5 shift endwise So that the die 5 may expand into 
the previously formed bead without deforming 
the work piece. In order that the die 5 may be 
operative ai, the start of the forward movement 
of the drawbar, connection therewith during such 

10 forward movement may be provided by a latch 
nechanisin prepared for operation during th2 
rearward movement of the drawbar. The latch 
mechanism comprises, in the present instance, a 
pair of latch members 55 pivotally mounted. On 

15 opposite sides of the plate 54. The latch mem 
bers are preferably constructed in the form of 
spatulate bars having projecting can faces on 
opposite sides terminating in inclined shoulders 
intermediate the ends of the members. The inner 

20 can faces of the bars are adapted to ride Over 
the sides of the nut 53 which cams the members 
apart against the tension of a spring 56 connect 
ing between the outer ends of the members. 
When cammed apart in this manner, the shoul 

25 ders of the outer cam faces abut against the pro 
jecting flange 5 of an annular member 58 carried 
on the end of the head 3 and tend to hold the 
actuating member 5' of the die 5 stationary 
during the initial portion of the drawbar nove 

30 ment. When the drawbar moves back Sufficiently 
to bring the nut 53 into engagement With the 
plate 54, the outer edge of the nut Will pass be 
yond the can shoulders and lie adjacent the re 
stricted Sections of the latch members Which are 

35 therewith pulled or retracted into the position 
shown in Fig. 4 by the spring 56. Continued 
novement of the drawbar shifts the die actuating 
member rearwardly and thus draws the re 
tracted latch bars into the cylindrical chamber 

40 formed by the member 58 and its flange 57. In 
the rearmost position of the drawbar, the latch 
members will be in the position shown in Fig. 5. 
On the return movement of the drawbar, the 

inwardly facing shoulders of the latch members 
4555 engage a ring 53, preferably of hardened steel, 

carried on the outer end of the nut 53. The 
outer cam faces of the latch members bear 
against the walls of the chamber formed by the 
member 58 and its flange 5, which prevents these 

50 members from being forced apart. The die actu 
atting member is thus latched securely to the 
drawbar. The member, accordingly, moves for 
Ward with the drawbar until the die 5 is com 
pletely contracted, at which time the can faces 

55 of the latch members will pass beyond the edge 
of the fiaiage 57. Continued movement of the 
drawbar wedges the latching members apart So 
that tile die 5 is inoperative during the drawbar 
movement to contract the die 4. 

60 In operating the machine, a cylindrical work 
piece 6, for example, a steel shell Such as is 
commonly employed in the construction of oil 
drums and the like, is slipped over the forward 
end of the die head 3 and pushed back until it 

65 engages a stop member 6 carried by the frame 
of the machine. It will be appreciated that the 
provision of a single die head particularly facili 
tates this operation as ample Space can readily be 
provided to permit convenient manipulation of 

70 the shell. The shell is supported and Substan 
tially centered on the head by the Spacing pads 
62 disposed at spaced intervals along the upper 
surface of the head. The shell will then rest in 
the position shown in Fig. 3 of the drawings. 

5 After a shell has been placed on the die head 

3. 
as above described, an operating cycle of the ma 
Chine is initiated by actuating the clutch lever 
30 which completes a driving connection between 
the driven pulley 29 and the crank shaft 22 ef 
fective to rotate the crank shaft, through a con 
plete revolution. The drawbar is is thereby re 
ciprocated to expand the dies is and 5 succes 
Sively. During the initial real Ward movement of 
the drawbar, the die 4 is gradually expanded, 
forming a bead in the shell 60 which is com 
pleted when the drawbar reaches the position 
shown in Fig. 4. Further rearward movement of 
the drawbar contracts die A and expands die 5 
which completes the formation of the second 
bead when the drawbar reaches its rearmost posi 
tion as shown in Fig. 5. The shell as now been 
properly beaded and it is only necessary to re 
turn the dies to their normal positions and to 
renove the Shell from the head. 
During the formation of the beads, the shell is 

free to contract or shift endwise to supply the 
metal Which goes into the beads. The beads, ac 
cordingly, are spaced somewhat closer together 
than the forming dies. Aoreover, the shell has 
been contracted So that it is no longer in engage 
ment With the stop member 8. During the ini 
tial forward movement of the drawbar, die 5 
is contracted due to the latch connection with 
the drawbar thereby leaving the shell 99 free to 
shift longitudinally to permit the expanding die 
4 to reenter the first-formed head without in 
jury thereto, Further forward novernent of the 
drawbar contracts die 4, die 3 remaining inop 
erative due to the interruption of the latch coil 
nection, and the finished shell in 3y then be 
femoved fron the head. 
Since the cylindrical shells upon which the 

machine is designed to operate may be used for 
a variety of purposes, it may be necessary at 
times to change the beading centers, that is, the 
Spacing between beads. In order that this change 
may be effected conveniently and with a mini 
num amount of labor and expense, a modifica 
tion of the die Inounting arrangement hereinbe 
fore described may be employed. A preferred 
die mounting for this purpose is showya in sigs. 
7 to 10 inclusive. in this case, die Seg: 
are formed Without flanges aid are 
grooves in removable base members gé. To pro 
vide for the maximuin number of adjustments, 
the base members may be provided with a plu 
rality of grooves as shown in Fig. 10. The die 
Segment may be placed in either groove and 
rigidly secured to the rena ber by any Suitable 
means as by bolts 65 passing through the men 
ber and threading into the die Segiment. 
The base members in turn, aire Supported on 

the arcuate Sections 44 of the die blocks 33 which 
are slidably Supported in the head for radial 
movement as hereinbefore explained. In order 
to provide for further adjustinent of the bead 
ing centers, the Supporting blocks may be ar 
ranged to support the die blockS in any of a plu 
rality of positions. As will be seen by reference 
to Fig. 9, the arcuate secticin of the block is pro 
vided with two separate sets of tapped holes per 
mitting the mounting of the base meinbers in 
either of two positions. These holes register 
with corresponding holes in the meanber to re 
ceive the bolts 66 by which the ina:noer is secured 
to the block. This mounting arrangement per 
mits of four different settings of the dies, that 
is four different bead spacings, When used with a 
companion die of the fixed or non-adjustable 
type. 
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4. 
The variations in bead spacing may be fur 

ther increased by employing a companion die 
which is also adjustable. For the purpose of ill 
lustration, a die similar to the one above de 
scribed but having a single groove in the base 
member has been shown in Figs. 7 and 8. In 
this case the die segment 63 is rigidly Secured in 
the single groove of a base member 6 adapted 
to be mounted in either of two positions on the 
supporting block 39. With this combination of 
two adjustable dies, eight different bead Spacings 
are available. 

In order to reduce the strain on the Supporting 
blocks and guide members of the head when ad 
justable dies are used, a modified toggle con 
nection between the block and drawbar may be 
employed. A suitable connection of this chair 
acter is shown in Figs. 7 and 8 as applied to the 
outer of two dies. In this instance, the Support 
ing block is provided with two longitudinally dis 
posed depending ribs 68 between which the ends 
of toggle links 39 are pivoted in tandem relation. 
The other ends of the toggle links are pivoted 
between upstanding, elongated ears () formed on 

The plate and similar plates are 
supported on respective facets of a sleeve men 
ber 72 loosely mounted on the drawbar 6, this 
assembly constituting a die actuating member. 
Relative movement between the plate and 
sleeve member 2 is prevented by the transverse 
depending rib on the plate which fits tightly 
into a registering keyway formed in the sleeve. 
The plate may be further secured to the sleeve 
by means of a bolt 3. 
As in the previously described embodiment of 

the invention, the die actuating member con 
prising the sleeve 2 and plates is operatively 
connected with the drawbar by a latch mecha 
nism identical With that heretofore described. 
In this case, the latch members 55 are pivoted on 
projecting ears 74 formed on oppositely disposed 

The operation of this mechanism as 
well as the operation of the machine as a Whole 
is substantially the same as that of the machine 
previously described. 
From the foregoing, it will be apparent that 

the invention provides a bead expanding rena Chine 
composed of a minimum number of parts of Sin 
ple, rugged construction which is capable of 
forming a plurality of beads on a cylindrical 
shell in a single operation. The nachine is 
readily adjustable to permit variation of the bead 
spacing as described. Moreover, the single head 
construction employed facilitates the Operation 
of the machine and thereby increases its pro 
ductive capacity. 

I claim as my invention: 
1. A metal working machine having, in Com 

bination, means for supporting a cylindrical piece 
of work, two sets of radially movable forming 
dies permanently mounted in fixed spaced rela 
tion relative to the axis of the Work, Operating 
means for said dies including an actuating nem 
ber individual to each die, Said supporting means 
and said actuating members being mounted for 
relative movement, and means operative inciden 
tal to such relative movement to impart radial 
movement to said dies successively. 

2. A metal working machine having, in combi 
nation, means for supporting a cylindrical piece 
of Work, two radially expansible forming dies 
permanently mounted in fixed spaced relation 
relative to the axis of the Work, each of Said 
dies being operative when eXpanded to grip the 
Work and form an annular bead therein. While 
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holding the work stationary relative to the die, 
and means for expanding said dies successively. 

3. A metal working machine having, in combi 
nation, means for supporting a cylindrical piece 
of work, a plurality of radially movable die Sets 
disposed in fixed spaced relation axially of the 
work, operating means for each die set includ 
ing an actuating member, means for producing 
relative movement between the supporting means 
and said actuating members including also rel 
ative movement between the respective actuat 
ing members, and means operated incidental to 
said relative movements for operating said die 
sets in tinned relation. 

4. A machine for forming in a single opera 
tion a plurality of Spaced beads in a cylindri 
cal metal shell having, in combination, a frame, 
a die head projecting from one end of the frame 
over which the shell is adapted to be supported, 
a, bead expanding die mechanism carried at the 
rear end of the head adjacent the frame and dis 
posed within the shell, a second bead expand 
ing die mechanism carried at the forward end 
of the head and disposed within the shell, a die 
operating member disposed within the head, 
means carried on the frame for connecting Said 
operating member to a Source of power, a posi 
tive operating connection between the member 
and the rear die nechanism, a lost notion con 
nection between the member and the forward die 
mechanism, and means for actuating said mem 
ber through an operating cycle to expand said 
dies into the shell successively to form spaced 
beads therein. 

5. A machine for forming in a single opera 
tion a plurality of Spaced beads in a cylindrical 
metal shell having, in combination, a frame, 
a die head projecting from one end of the frame 
over which the shell is adapted to be supported, 
a bead expanding die carried at the rear end 
of the head adjacent the frame and disposed 
Within the shell, a second bead expanding die 
carried at the forward end of the head and dis 
posed within the shell, a drawbar reciprocable 
Within the head, means for reciprocating the 
drawbar through a forward and backward stroke, 
and means Operated by the drawbar incidental 
to said reciprocation for positively expanding and 
contracting Said dies in Succession to form spaced 
beads in the shell. 

6. A machine for forming spaced beads in a 
cylindrical metal shell having, in combination, 
means for Supporting a piece of work, a pair of 
die members disposed in fixed spaced relation 
to the Work, each of Said members including a 
plurality of outwardly movable blocks arranged 
in a circular Series, Separable die plates mount 
ed on the outer faces of said blocks and having 
ribbed projections adapted to lie substantially 
in contiguous relation with the ribs of adjacent 
plates on adjacent blocks in the circular series 
to constitute therewith a substantially continu 
OuS annular rib around each die member, an 
operating member, means for producing relative 
novement between the operating inenber' and 
said die members, and connections between the 
operating member and the blocks of said die 
members operative incidental to said relative 
movement for shifting the blocks outwardly to 
force the respective ribs into the work piece and 
thereby produce Spaced beads therein. 

7. A machine for expanding spaced beads in 
a cylindrical metal shell in a single operation 
comprising, in combination, a frame, a head pro 
jecting from One end of the frame over which 
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Said shell is adapted to be supported, a pair of 
bead expanding dies carried in fixed spaced re 
lation by Said head and disposed within the 
shell to expand Spaced beads therein, die actuat 
ing members, means including toggle mecha 
nisins for operatively connecting said dies With 
Said actuating members, and neans including 
Said actuating members for rendering the dies 
effective to perform their bead forming opera 
tions successively. 

8. A machine for forming Spaced beads in a 
cylindrical metal shell having, in combination, a 
die head over which the shell is supported, a 
pair of Spaced bead forming dies carried by the 
head and disposed within the shel, a drawbar 
reciprocable within the head, a sleeve naember 
rigidly secured to the drawbar within the head, 
a Second sleeve member slidably incunted on 
the drawbar within the head, operative connec 
tions between the sleeve members and the re 
spective dies, and means for preventing relative 
movement, between Said second Sleeve rheinber 
and said drawbar during the initial portion of 
One stroke of the drawbar whereby said dies are 
operated in timed relation. 

9. A machine for forning Spaced beads in a 
cylindrical metal shell in a single operation hav 
ing, in coin bination, a die head over which the 
shell is adapted to be Supported, a pair of spaced 
bead forning dies carried by the head Within the 
portion enclosed by the shell, a drawbar recipro 
cable within the head, a rigid connection between 
one of the dies and the drawbar, a lost notion 
connection between the other die and the dra W 
bar, and means for reciprocating the drawbar to 
operate said dies successively and thereby form 
spaced beads in the shell. 

10. A machine for forning a plurality of Spaced 
beads in a Cylindrical metal shell having, in COin 
bination, a die head over which the shell is 
adapted to be supported, a pair of spaced dies 
carried by said head and disposed Within the 
shell, said dies being operative When expanded to 
form Spaced beads in the shell, a drawbar recip 
rocable within the head, die expanding toggle 
connections between the respective dies and the 
drawbar, and ineans for reindering Said toggle 
connections effective to expand said dies succes 
Sively in one stroke of the drawbar and to con 
tract said dies successively in the other stroke of 
the drawbar. 

11. A machine for forming a plurality of beads 
in a cylindrical metal shell in a single Operation 
having, in cornbination, a head adapted to pro 
ject into the shell, a plurality of bead forming 
dies carried by said head in fixed spaced relation, 
a drawbar reciprocable within said head, and 
means Operatively connecting Said dies to Said 
drawbar to operate the dies Successively in each 
stroke of the drawbar, said means including a 
pair of die actuating members one of which is 
fast on the drawbar and the other having a lost 
motion connection with the drawbai. 

12. A machine for forming a plurality of 
Spaced beads in a cylindrical metal Shell in a 
single operation having, in combination, a head 
for projecting into and Supporting the shell, a 
pair of bead forming dies disposed in fixed spaced 
relation to the shell, each of said dies being oper 
ative to grip the shell and hold the same station 
ary relative to the die while expanding a bead 
therein, a die Operating member, neans for re 
ciprocating Said Operating member through a 
forward and return stroke, and means for caus 
ing said member to coact With said dies succes 

5 
Sively in one of said strokes and simultaneously 
in the other of said strokes to operate the dies in 
timed relation. 

13. A machine for forming spaced beads in a 
cylindrical metal body having, in combination, 
means for supporting the body, a pair of bead 
eXpanding dies permanently mounted in fixed 
Spaced relation relative to the axis of the body, 
each of Said dies comprising a series of radially 
iiiovable die Segnents arranged in a circular 
Series, and means for shifting the die segments 
1a dially to expand the dies successively and 
thereby form spaced beads in the body, the ar 
rangeinerat being Such that One die is first ex 
panded to for in a bead and is thereafter con 
tira-Cted sinultateously With the expansion of the 
other die to form the second bead, and said one 
die is again eXpanded simultaneously with the 
contraction of Said other die to restore the dies 
to normal position. 

14. A machine for forming spaced beads in a 
cylindrical metal body having, in combination, a 
pair Of eXpanding dies in fixed spaced irelation 
axially of the body, nea,ins for actuating the dies 
in timed relation to for in spaced beads in the 
body, the first die being expanded to form one 
bead and then contracted to free the body simul 
taneously with the second die being expanded to 
form the Second bead, and means for returning 
the dies to their normal position successively, the 
arrangement being such that the expanded sec 
ond die is contracted to free the body and thereby 
permit the same to shift and enable the simul 
taneously expanding first die to reenter the first 
formed bead without injury thereto, said first die 
subsequently contracting to free the body. 

15. A machine for expanding spaced beads in 
a cylindrical netal shell in a single operation 
conprising, in combination, a frame, a head 
projecting from one end of the frame over which 
the shell is adapted to be supported, a bead ex 
panding die carried at one end of the head and 
disposed within the shell, a second bead expand 
ing die carried at the other end of the head and 
disposed Within the shell, a drawbar mounted in 
the head for relative movement longitudinally 
thereof, a fixed connection between the drawbar 
and said first die for positively expanding and 
contracting the same, and a lost motion connec 
tion between the drawbar and said second die for 
positively expanding and contracting the Same, 
said Connection including means for rendering 
the connection effective after a predetermined 
movement of the drawbar in Cne direction and 
for rendering the connection ineffective after a 
predetermined movement of the drawbar in the 
Other direction. 

16. A machine for forming spaced beads in a 
cylindrical metal shell having, in combination, a 
die head adapted to project into and support the 
shell, a plurality of bead expanding dies carried 
by the head in operative relation to the shell, a 
drawbar mounted for reciprocating movement, 
within the head, and operative connections be 
tween the drawbar and the respective dies effec 
tive Successively whereby one of the dies is ex 
panded while the other die is contracted in re 
Sponse to the movement of the drawbar in either 
direction. 

17. A rachine for formining Spaced beads in a 
cylindrical metal shell having, in combination, a 
die head adapted to project into and Support the 
shell, a pair of Spaced bead forming dies carried 
by the head and disposed within the portion 
thereof enclosed by the shell, a drawbar recip 
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rocable within the head, a sleeve rigidly secured 
to the drawbar. Within the head, a Second sleeve 
slidably mounted on the drawbar within the head, 
Operative connections between the sleeves and 
the respective dies, and a latch member effective 
When the drawbar moves to a particular position 
for preventing relative movement between said 
second sleeve and the drawbar. 

18. A machine for expanding spaced beads in 
a cylindrical metal shell comprising, in combina 
tion, a frame, a head projecting from one end of 
the frame Over Which the shell is adapted to be 
supported, a pair of expanding die Supporting 
members carried at spaced points in said head, a 
plurality of bead forming die segments carried 
by each supporting member, said segments being 
disposed so as to define an annular bead forming 
die around the member, and means for adjusting 
the position of the dies with respect to the Sup 

porting members to vary the spacing between the 
beads expanded in the shell thereby. 

19. A machine for forming spaced beads in a 
cylindrical metal shell in a single operation hav 
ing, in combination, a die head over which the 
Shell is adapted to be Supported, a pair of Spaced 
bead forming dies carried by the head within the 
portion enclosed by the shell, a drawbar Sup 
ported within the head for reciprocation through 
forward and backward strokes, a rigid connection 
between One of the dies and the drawbar, and 
means operatively connecting the other die and 
the drawbar in the latter portion of one of said 
strokes and in the initial portion of the other of 
said strokes, the drawbar Operating said dies Suc 
cessively to form Spaced beads in the shell and to 
restore the dies to normal position. 

CART. C. GROTNES. 
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