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The present invention relates to metalworking
generally and more particularly to apparatus for
forming circumferential ribs or runners on steel
barrels or the like.

An object of the present invention is to provide
a novel metalworking apparatus for forming cir-
cumferential ribs or runners on the sides of steel
barrels or other similar cylindrical metal con-
tainers.

Anocther object of the invention is to provide a
novel sheet metalworking apparatus for forming
outwardly projecting ribs or runners on the sides
of steel barrels or the like which are thicker at
their outermost portions than the initigl sheet.

& further object is to provide s novel metal-
working machine for forming circumferential
runners on a metal cylinder or the like, having a
reciprocally movable ram thereon supporting a
series of radially arranged expander shoes which
are mounted for motion in an inclined plane and
which cooperate with a cam surface io move out~
wardly to engage with the internal walls of the
cylinder coincidentally with a telescoping force
applied to the ends of the cylinder by the ram
to  form cireumferentially channeled runners
thereon without appreciable reduction of thick-
ness which usually oceurs in expanding opera~
tions.

Another object is to provide a novel metalwork-
ing machine for compressing the outer ends of
circumferential ribs or runners formed on the
side walls of a metal cylinder or the like, to pro-
vide a greaber thickness of metal at the outer
ends of the runners than at the side walls of the
cylinder, the machine having a roller for engag-
ing with the outer end of each rib or runner which
is movable toward the cylinder to compress the
raetal it engages inwardly at the apices of the ribs
o runners.

A still further object of the present invention
is to provide an apparatus for constructing a
stainless steel barrel or the like from a single sheet
of metal which is formed into a cylinder having a
uniform thickness throughout which consists in
forming extending ribs on the sheet which are in-
tegral with the latter and of the same thickness
and for thereafter compressing the outer ends of
the ribs inwardly to provide a greater thickness of
material thereat than at the side walls of the
eylinder.

Other objects and advantages of the invention
will become apparent from the following specifi-
cation, the accompanying drawings and thie ap-
pended claims.

In the drawings wherein like reference chsr-
acters refer to like parts throughout the several
views:
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Figure 1 is a side elevation view with parts in
section of the novel press hereof for constructing
ribs or runners on the side walls of a metal cyl-
inder;

Fig. 2 is an enlarged side elevation view par-
tially in section illustrating the expander shoes
in a retracted position relative to the internal
walls of a eylinder mounted on the press;

Pig. 3 is a view substantially similar to Fig. 2,
illustrating the expander shoes in their cutwardly
extending position whereby runners have been
formed in the walls of the cylinder;

Fig. 4 is a fragmentary view taken substantially
along lines §—4 of Fig. 3;

Fig. 5 is a top elevation view of the novel roil-
ing machine hereof;

#ig. 6 is an enlarged view in section of that por-
tion of the structure located within broken circu-
lar line § of Fig. 5; and

Fig. 7 is a view taken substantially aiong the
line 7—7 of Fig, 5.

Referring now to the drawings for a more de-
tailed description of the bresent invention and
more particularly to Fig. 1 thereof, the novel run-
ner forming machine or press hereof is shown as
generally comprising a bed member (8 and a
crown member {i, the two being spaced apart
and secured together by virtue of side rails {2 and
{5, Suitably supported by crown member {1, at
a substantially central portion thereof is a power
cylinder 14 having a piston 15 mounted for re-
eiprocal movement therein, the interior of the
cylinder communicating by way of conduits i3 and
{1 with a more suitable source of fiuid pressure
{not shown) such as vacuum, hydraulic or pneu-
matic pressure, and, depending upon the power
used, one of conduits i6, {7 will act as an inlet and
the other as an outlet,.

A piston rod i8 is connected at one of its ends
with piston 15 for movement thereby and at its
other end is connected to a ram {9 which is mov-
able along side rails 12 and i3 by the piston. A
buneh holder 28 is supported at the undersida
and centrally of ram (8 and has 5 substantially
annular hollow swaging ring 21 secured thereto
by way of bolts 22, the latter passing through an
cutwardly extending flange 23 formed on the
inner end of the rihg. The upper end of hed
member {8 has & die-shoe member 24 rigidly fas-
tened thereto by suftable means (not shown)
which supperts thereon a second hollow swaging
ring 25 similar to ring 21 having an ocutwardly
extending flange 26 formed at its inner end, bolts
27 (Fig. 2) passing through flange 26 to secure
ring 25§ to die~shoe member 24,

As more clearly shown in Fig. 2, the underside
of punch holder 20 carries thereon internally of
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swaging ring 24, a punch member, generally des-
ignated with the reference character 28, having
an outwardly extending flange portion 29 at its
inner end, an intermediate reduced ecylindrical
portion 30 and two adjoining members, the
inner one of which is provided with an in-
clined cam surface 3f{ and the outer one of
which is provided with an inclined cam surface
32, the slope of the former cam surface be-
ing substantially greater than the slope of the
latter cam surface. In a similar manner, the top
of die-shoe member 24 carries a punch member
thereon, generally desighated with the reference
character 33, internally of swaging ring 25, the
punch member having an outwardly extending
flange portion 34 at its inner end, an intermedi-
ate reduced cylindrical portion 3%, and two ad-
joining members, the inner one of which is pro-
vided with an inclined cam surface 36 and the

outer one of which is provided with an inclined *

eam surface 31, the slope of the former cam sur-
face being substantially greater than the slope
of the iatter cam suriace.

Tn addition to carrying swaging ring 21 and
punch member 28, punch hoider 29 also supports
at its underside an expander shoe assembly, gen-
erally designated with the reference character 38,
such assembly comprising (as. better shown in
g, 2) upper and lower spaced retainer rings
35 and 48 which are arranged intermediate swag-
ing ring 2§ and punch member 28 and swaging
ring 25 and punch member 33, respectively.
Upper ring 3§ is formed with a series of bores 41
and aligned and enlarged counterbores 42 (one
bore and one counterbore only being shown in
mig. 2), the inner face of each counterbore acting
as a stop or a supporting shoulder for the en-
larged head 83 of a shouldered bolt having a re-
duced intermediate shank 44 and a further re-
duced threaded section 45 which cooperates with
its related internally threaded bore formed in
flange 29 of punch member 28. By reason of the
foregoing arrangement expander shoe assembly
38 is carried by and movable with punch holder

26 which, in furn, is operated by ram {8, and since °

heads 82 of the shoulder bolts are confined with-
in counterbores #2, ring 39 as well as the re-
mainder of the expander shoe assembly is adapt-
ed for limited motion relative to punch holder
28 for a purpose to appear hereinafter.
inner or lower face of ring §8 is formed with an
inclined surface 46 for a purpose to also presently
appear.

In & similar manner, lower retainer ring 48 is
formed with an inner or upper inclined face or
surface 87 and near its outer periphery is formed
with a series of bores 43 and aligned counter-
bores &8, each pair of bores being axially aligned
with a bore 59 formed in retainer ring 39. Tie
rods 5! pass through each set of aligned bores
48, 43 and §5 whose enlarged heads 52 rest on the
upper surface of ring 88 and whose lower ends are
threaded to receive nuts §3 thereon. Coil springs
54 are sleeved on the lower ends of the tie rods
with one end of each spring engaging the shoul-
der defined by the inner face of each counterbore
49 and the other end of each spring engaging a
washer element 58 supported on nuts 53.

Tn addition to rings 39 and 40, assembly 38
also includes a series of radially arranged upper
and lower substantially rectangular expander
shoes 56 and 57 whose outer end walls engage,
respectively, with the inclined inner surfaces 48
and 67 of rings 28 and 40. The inner walls of
expander shoes 56 and 57, on the other hand,
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4
engage with the inclined outer walls of a series
of radially arranged center shoes 58 and 58, re-
spectively. The inner walls of center shoes 58
and 59 are level and normally in engagement as
shown in Fig. 2.

In their ineffective position, i. e., one imme-
diately preceding rib or runner pressing opera-
tion, expander shoes 56 and 57 and center shoes
58, 59 are located relative to each other and to
the internal wall of a metal cylinder 58, in which
the ribs or runners are to be formed, in a manner
substantially as shown in Fig. 2. Center shoes
58, 59 are each provided with enlarged or aligned
bores 61 and 62 adjacent their outer ends through
which a related tie rod 51 passes, the bores 61
and 82 being of such nature as to permit limited
outward motion of the center shoes relative to
the tie rods against the action of garter springs
§3 and 64 which rest within a series of arcuate
and aligned recesses 65 and 68 formed substan-
tially at the inner ends of shoes 58 and 39, re-
spectively. Garter springs 83 ang 54 normally
maintain the center shoes 38 and 58 in a retracted
position shown in Fig. 2 wherein an upper por-
tion of an inner inclined end of cam surface 67
of each shoe 58 engages a lower portion of cam
surface 32 of punch member 2§ and wherein a
portion of an inner inclined side of cam surface
68 of each shoe 59 engages a portion of cam sur-
face 37 of punch member 33.

The outward end of cam surface 67 of each
center shoe 58 terminates in a more sharply in-
clined relief surface 83 a portion of which de-
fines one end of a rectangular slot 78 formed in
each of the center shoes at the outer inclined
wall thereof adjacent the lower engaging sur-
face of expander shoes E8. Each slot i§ so
formed receives a- coil spring ! therein, one end
of each spring abutting the shoulder defined by
the inner end of each slot and the opposite end
of each spring abutting with shoulder portion 72
of a stud 73 supported within a bore 14 formed
in each of expander shoes 56. By virtue of the
foregoing arrangement, as garter spring §3 re-
tracts center shoes 58 to their innermost position,
under conditions to be presently described,
springs 1i{ are compressed to thereby urge ex-
pander shoes 56 inwardly by way of studs 13 en-
gaged by the springs, each expander shoe %% be-
ing provided adjacent its outer end with a slot 15
surrounding each tie rod %! to accommodate
motion of each expander shos relative to the tie
rods. As will be apparent from the drawings,
slots 15 are larger than slots 6 of the center
shoes since the expander shoes rust travel down-
wardly and outwardly a greater amount than
the outward travel of the center shoes.

In a generally similar manner the outward
end of cam surface 68 of each of center shoes §3
terminates in a more sharply inclined relief sur-
face 16, a portion of which defines one end of a
substantially rectangular slot 77 forimed in each
of the latter shoes at the outer inclined wall
thereof adjacent the upper engaging surface of
expander shoes 5i. Each slot 71 defines a re-
ceptive chamber having a coil spring 13, one end
of each spring abutting the shoulder defined by
the inner end of each slot and the opposite end
of each spring abutting with shouldered portion
10 of a pin 80 supported within a bore 81 formed
in each of expander shoes 571. As garter spring
64 draws center shoes 59 to their innermost or
retracted position, springs 78 are compressed to
thereby urge expander shoes 51 inwardly by way
of pins 80 engaged by the springs, each expander
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shoe 57 being provided adjacent its outer end
with a slot 82 surrounding each of tie rods 51 to
accommodate motion of each of the latter ex-
pander shoes relative to the tie rods. Slots 82
are of the same size as slots 15 of expander shoes
86 since expander shoes 51 move upwardly and
outwardly an amount exceeding the amount of
outward movement by center shoes 59.

The innermost end of each expander shoe 5§
is provided with an inelined or cam surface 83
for cooperation with cam surface 3i of punch
member 28, surface 83 terminating in a more
sharply inelined relief surface 84, while the inner
end of each expander shoe 57 ig provided with
an inclined or cam surface 85 for cooperation
with cam surface 36 of punch member 38, sur-
face 85 terminating in a more sharply inclined
relief surface 85. The outward ends of exnander
shoes 83 are provided with a spaced and dowin-
wardly inclined upper surface 81, a curved press-
ing end surface 8§ and 2 downwardly inclined
surface 89, better shown in the right hand side
of Fig. 2, while the outward ends of éxpander
shoes 87 are provided with a spaced and down-
wardly inclined upper surface 28, more sharply
inclined than surface 87 of shoe 56, an inter-
mediate curved pressing end surface 8{ and a
downwardly inclined surface 92 whose slope is
somewhat smaller than that of surface 89 of
shoes B8.

Swaging ring 28§, whose width exceeds the
width of swaging ring 21, is provided internally
ab its upper end with a circular groove or recess
83 whose side wall conforms generally with the
configuration of a portion of the pressing end
surface 91 and downwardly inclined surface 92
of each of expander shoes 57. In g similar man-
ner, swaging ring 21 is provided internally at its
lower end with a circular groove or recess 94
whose sidewall conforms generally with the shape
of & portion of the pressing end surface 83 and
downwardly ineclined surface 87 of each of ex-
rander shoes 58.

In order that expander shoes 57 and center

shoes B8 may not move outwardly preceding 4

the time that expander shoes 56 and center shoes
88 will begin tc move outwardly, a supporting
arrangement is provided to prevent such pre-
mature action, such arrangement including an

annular floating supporting plate 85 which is -

provided with a series of spaced apertures for
receiving therein bolts $6. The lower ends of
bolis 88 are threaded for cooperation with a
series of spaced threaded bores 81 formed with-
in flange 24 of punch member 33, the holts being
adjustable downwardly or upwardly as required
relative fo the retainer ring 49 by way of nuts
8¢. The upper portion of each holt 9% is pro-
vided with enlarged head 29, and the heads of
the bolis cooperate with a series of radially
spaced bores {08 formed at the bottom of re-
tainer ring €0. Coil springs 10 surround the
bolis 86 with one end of each spring abutting
8 respective one of the nuts 98 and the other
end of each spring resting within a recess {62
formed on the underside of plate 95. Thus,
plate 85 is yieldably urged in an upward direc~
tion by way of spring {61,

Initially, ram I8 is in its upward or retracted
position with swaging ring 21, expander shoe
assembly 88 and punch member 28 held thereby
away from lower swaging ring 25. At this point
cylinder member 69 is placed in swaging ring
25 with its bottom end resting at substantially
the junction point of recess 93 and a slightly in-
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wardly inclined wall 103 of the ring, the lower
end of which terminates in a shoulder {68, the
remainder of the hollow ring being of a reduced
diameter as shown in Fig. 2. With cylinder 8¢
supported in an upright position within ring 2%,
piston 5 is actuated to lower ram (9 together
with the various operating mechanisms sup-
rorted thereby. As upper swaging ring 2{ ap-
proaches cylinder 60, the top end of the latter
will initially engage with the interior of the ring
at the junction of recess 94 and the slightly in-
wardly inclined wall {85 of the ring, the latter
erminating in a shoulder 108, the remainder of
the ring being of a reduced diameter as shown
in Fig. 2. As cylinder §0 is engaged by swag-
ing ring 2i, the punch member 28 together with
the expander shoe assembly 38 will have been
lowered within cylinder 60 substantially as shown
in Fig. 1.

By reason of its own weight, expander shoe
assembly 88 will be supported by punch holder
28 through the engagement of the enlarged heads
43 of bolts 44 with the inner shoulder or face
of counterbore 42 of ring 21. Since lower shoss
47 and 8% would engage cam surfaces 35 and
37 prior fo engagement of upper shoes 5§ and
53 with their related cam surfaces 3{ and g3,
floating piate §5 is provided to support the weight
of the shoe assembly and thereby prevent ex-
pansion of the lower shoes prior o the time that
the upper shoes will expand, it being important
that outward expansion of the shoes oceur ai
substantially the same time. Continuing down-
ward motion of ram 19 subjects the top and
bottom ends of cylinder 69 to a swaging oper-
ation so that the cylinder at its outer ends is
formed with walls having gradually reduced di-
ametbers, such swaging operation continuing until
the botiom and top cylinder ends engage with
shoulders {84 and 188, respectively, of hoth
swaging rings.

As the outer ends of cylinder §3 engage with
shoulders (84 and 186, the outer and pressing
faces of expander shoes 56 and 57 and center
shoes 58 and 59 will assume a position, relative
to the internal walls of cylinder 88, as shown in
Fig. 2, At the same time there will be some rela-
tive motion between punch holder %9 and ex-
pander assembly 38 until bolts 44 are driven with-
in their bores 42 to a position where flange 23 of
punch member 28 engages the upper end of re-
tainer ring 83. Thereafter, the punch member is
moved downwardly towards punch member 33,
cam surface §i engaging with cam surface 83 of
expander shoes 53 to move the latter downwardly
and outwardly against a wall of cylinder 88, and
simultaneously therewith cam surface 22 coop-
erates with cam surfaces 67 of center shoes 58 to
drive the latter outwardly against the action of
garter spring €3. At the same time, cam surface
37 cooperates with cam surface 68 of center shoes
82 to drive the latter outwardly against the secticn
of garier spring 84 and cam surface 3§ Cooper-
ates with cam surtace 85 of lower expander shees
81 to drive the latter upwardly and cutwardly.
As outward movement of the various expander
shoes takes place, swaging ring 2 continues its
downward motion so that as expander shoes 55
and 87 have been driven outwardly their maxi-
mum amount (as illustrated in Fig. 3) the upper
portion of a rib or runner i67 formed on the
cylinder by the expander shoes will be urged hy
expander shoes 58 into engagement with internal
recess 84 of swaging ring 2i and a lower portion
of a rib or runner 188 formed on the cylinder will
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be urged by expander shoes 87 into engagement
with internal recess 9% of swaging ring 25. In
addition to swaging the ends of cylinder €¢, rings
21 and 25 also help to sharpen the corners of the
ribs or runners, 2 wall of the cylinder intermedi-
ate the runners being pressed outwardly as shown
in Fig. 3, by center shoes §8 and §8.

As the cylinder walls ultimately formed . inio
runners 187 and {68, are pressed outwardly, the
cylinder is compressed inwardly lengthwise so
that the final length of the cylinder is substan-
tially less than ibs original length and as a re-
sult of such compression metal is caused to “flow”
in the cylinder walls at the inclined surfaces 84
and §8 and 87 and 92 of expander shoes §6 and
5% so that desired sharp corners on the runners
are obtained, the walls of the runners having
substantially the same thickness as the remain-
ing walls of the cylinder. By providing the upper
expander shoes with downward and outward mo-
tion and the lower expander shoes with upward
and outward motion, at the same time as Pres-
sure is applied by rings 28 and 2f coming to-
gether forcibly stretching of the metal of the
cylinder walls is prevented which would other-
wise occur if the shoes were expanded outwardly
only and the squeeze were not coincidentally ap-
plied. Center shoes §8 and £4, on the other hand,
provide a straight wall between the runners, such
wall in the absence of the center shoes, ctherwise
assuming an undesirable curved form.

Subsequent to completion of the pressing cp-
eration whereby runners {07 and 188 are formed
on cylinder 9, piston (5 is actuated to retraci
vam 19 and withdraw swaging ring 2¢ and punch
member 28 from cylinder §@, expander shoe as-
sembly 28 remaining in substantially the posi-
tion of Fig. 3 until the enlarged heads 43 of
bolts 64 engage with the inner faces of counter-
bores 42 to lift the expander shoe assembly. As
cam surfaces 3i and 32 of punch member 28
move upwardly relative to expander shoes 58 and
center shoes 58, garter spring 63 contracts to
vetract shoes B8 whereupon expander shoes 86
are likewise retracted by way of springs 7! and
studs 78. During the same interval, expander
shoes B7 and center shoes 38 move upwardly rela-
tive to cam surfaces 38 and 37 so that garter
spring 84 contracts to retract center shoes §%
whereupon the latter, by way of springs 18 and
pins 28, retract expander shoes 57. As the ex-
pander shoe assembly &8 clears cylinder 68, the
latter may be removed and a plain straight walled
cylinder is again inserted within swaging ring
9% and the rib or runner forming and pressing
operation is repeated.

While expander shoe assembly 38 has besn
shown as supported by the punch holder for
movement therewith through the agency of the
shoulder bolts it is to be understood that the
expander shoe assembly may be supported by
+he die shoe 24 in which event the assembly would
be arranged within the swaging ring 28 and se-
cured by suitable means such as bolts, for exarm-
ple, to floating pad or plate 95.

Cylinder 6¢ with the runners {87 and 168
formed thereon is removed from the press and
thereafter mounted on a novel rolling raachine
wheareby the outer ends of the runners are rolled
and compressed inwardly to provide a greater
amount of metal at the outer ends of the run-
ners from that present in the walls of the cylin-
der. The rolling machine, as more clearly shown
in Fig. 7, comprises a table or platform 109 sup-
ported on a bed plate {10 by way of spaced sup-
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porting members £{4 and f{2. Table 189 is cen~
trally recessed to receive and support therein a
hollow bearing housing 1i8 whose bottom end
plate {14 is fastened to one end of a hollow tubti-
lar shaft 145, the other end of the latter being
connected to top plate 118 of a gear housing 47
supporting bearings 1{8 therein, which journsal
ihe lower end of a hollow spindle i{8, the upper
end of the spindle being journaled within bear-
ings 120 supported within housing {13.

The bottom end of spindle ({8 is journaled
within a bearing 121 carried by the gear housing
and has a reduced threaded portion engaged by
2 lock nut {22 maintaining a worm wheel or gear
123 thereon, the latter being fastened to the r
duced end of the spindle by way of splines {24,
Worm wheel or gear {23 is in mesh with a worm
193¢ (Fig. 5) carried by a shaft 188 supporting
a pulley i26 thereon, the latter being driven
through a belt drive by a motor (not shown)
in a conventional manner. Operation of the
motor will therefore result in rotation of spindle
{19 for a purpose to presently appear.

Spindle {19 is generally conical in shape and
at its top end has an extending flange or plate
{27 formed integrally therewith, the underside of
the plate bearing within a shouldered rescess
formed at the top of housing {13. Secured Ivs]
plate 127 for rotation with spindle 113 by way
of holts 128 is a chuck {28 proviced with a cen-
tral opening {39 and having a series of spacsd
radial recesses 131 and (32 formed therein. Re-
cesses 121 slidably receive therein & sevies of
dially expanding jaws 183 having their inner en
fastened to plungers 134 whose free ends &I
inclined or cam surfaces 135 for cooperriion with
o cam member {38 having an inclined surface
137. TRecesses 132, on the other hand, slidably
receive therein a series of radially expanding
jaws 138 having their inner ends fastened to
plungers {83 whose free or inner ends earry in-
clined or cam surfaces {8 for cooperation with
a cam member (4! having an inclined surface
142, cam member (41 being spaced from cam
member 136 and both members heing secured
to & draw bar or rod 143 by way of keys 144 and
125, respectively. Draw bar or rod 143 is iele-
scopically mounted within spindie {{9 for a pur-
pose to presently appear.

The outer ends of expanding jaws 132 are pro-
vided with upper and lower curved surfaces for
engaging the inner side walls of rik or runner
{67 of cylinder 88, such surfaces terminating at
their inner ends in grooves {46 which define re-
ceptive chambers for a return or gayter spring
{d7 whieh is annular in form and which urges
jaws 133 in an inward direction when cam mem-
ber 136 has been raised upwardly relative to in-
clined surfaces {35 of plungers {84, In a gen-
erally similar mauner, the outer ends of expand-
ing jaws 188 are provided with upper and lowear
curved surfaces for engaging the inner side walls
of ribs or runners 188 of cylinder 88, the latter
surfaces terminating at their inner ends in
grooves {48 which define receptive chambers hav-
ing a return or garter spring {49 which is annu-
lar in form and which urges jaws {38 in an in-
ward or retracted position when cam wmember
148 has been raised upwardly relative to ineclined
gurfaces 148 of plungers 132,

The upper portion of chuck {28 has a series of
spaced radial recesses 159 formed therein slid-

o~

ably receiving plungers (51 which carry retainer

jaws 152 at their outer ends for engaging with
the top end of cylinder 60 and thereby main-
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taining the cylinder on the chuck, the bottom of
the cylinder heing maintained in engagement
with & supporting shoulder 153 of a ring {54
which is fastened by way of screws {58 {o the
side wall of the chuck. Plungers {5{ at their
inner ends are formed with inclined surfaces {58
for cooperation with cam surfaces {87 of a cam
member (5% secured by way of a key {59 to th
top of draw bar or rod {43, Retainer jaws 152 ai
their outer ends ars provided with grooves {89
which receive a return or garter spring I8¢, the
latter urging the retainer Jjaws inwardly to dis-
engage irom the top of cylinder §3 when cam {88
has been moved upwardly. The opening at the
top of chuck 129 may be closed by a suitable dust
cover {62, the latter heing large enocugh to ac-
commodate the required ubward motion of draw
bar {43 therein.

The bottom end of draw bar ! 43 suppoerts a
bearing housing 163 thereon having a circum-
ferential groove {84 formed therein with whieh
cooperates a pin 165 carried by a yoke member
166 supported at one end of a lever {67, the lever
heing pivotally mounted at a substantially cen-
tral portion thereof on the spaced arms of a
bracket 188 by way of a pin {69. The opposite
end of lever i67 is conneeted by way of 2 pin {75
with & piston rod 171 carrying a piston thereon
(not shewn) which is reciproeally movable with-
in a cylinder {72. The cylinder, in turn, carries
spaced arms {73 and {74 thereon which pivot-
ally mount the cylinder by way of a pin 175
on a bracket 176 fastened by way of bolts {77 to
side member [42.

At the same time that cylinder 60 is inserted
on chuck {28, draw bar 143 will have been moved
upwardly by piston rod 111 so that cam members
138, 457 and 158 will have been moved upwardly
relative to plungers 134, 149 and 15i so0 that
garter springs 147, 149 and {6f will have drawn
the expanding and retainer Jaws inwardly so that
the eylinder will clear the latter as the hottom
of the cylinder is brought to rest on shouider {53
of ring i54. 1In this assembled condition the
grooves {48 of jaws 133 and grooves {48 of jaws
138 are substantially aligned with the apices of
runners 187 and {08, respectively.

As draw bar 143 is actuated downwardly, cam
members {36 and (41 move downwardly to ex-
pand jaws {33 and 138 radially and outwardly to
engage with the inner side wall of the runners
and thus hold the eylinder thereon. At the samse
time cam {58 moves downwardly to move retainer
Jaws 152 outwardly and over the top of the cylin-
der to retain the latter on the chuck. The chuck,
in turn, is rotated by spindle {19, in a manner to
presently appear, to rotate the cylinder 60
therewith.

The outer side walls and the apex of runner
107 of cylinder 68 are adapted for engagement by
a roller {18 having an upper curved wall 179 ang
a lower curved wall 180, the curvature of the
former wall being greater than the curvature of
the latter wall, wall {18 engaging with the top
side wall of runner {07 and wall {89 engaging
with the bottom side wall of the runner. Tn the
same manner the outer side walls and the apex
of a runner {88 of the cylinder are adapted for
engagement by a roller {81 having an upper
curved wall 182 and a lower curved wall 183, the
curvature of the former being less than the cur-
vature of the latter wall; wall 182 engaging with
the top side wall of runner {98 and wall 183 en-
gaging with the bottom side wall of the runner.

Roller {78 is mounted by way of a stub shaft
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§84 within a bracket 185 (see Fig. 5) the bracket
being pivotally connected by way of a pin {85 and
an arm (87 to one end of a supporting member
{83. When adjustment of roller {78 on bracket
i85 is required, the lower portion of the bracket
may have a bore 189 (Fig. 6) formed therein for
the reception of a hollow pin {90 which is yield-
ably urged by way of a spring 18! into engage-
ment with a wall of supporting member {83. A
second and aligned hore is threaded for adjust-
ably receiving therein a threaded stub shaft 192,
the latter carrying a pin 193 about which one
end of spring 191 is sleeved to abut with an outer
face of shaft {82.  Rotation of shaft 192 there-
fore will actuate pin 190 to bosition bracket 185
relative to member (88 as desired. To defins g
limit for outward motion of pin 180 within bore
188, the pin may be provided with an enlarged
head 194,

Roller 178 is in engagement with a larger roller
185 at a point diametrically opposite to the point
of engagement with runner 187 and in a similar
manner, roller §§{ is in engagement with g larger
rofler {96. Inasmuch as the mounting and coper-
ation of hoth rollers {85 and 19§ is the same,
the operation of only one of the roilers will bhe
considered in detail herein.

Roller 185 is mounted for rotation within 2
bearing housing {97 by way of a stub shaft 198,
the housing being fastened to and movable with
a block 189 which is slidable on a stationary mem-
ber 208 secured to supporting member {88, the
latter, in turn, having an enlarged flange through
which pass bolts 201 for securing the stationary
member to member 188. A portion of movable
block 199 is provided with a recess 202 with
which cooperates the rounded end of one arm
of a kellerank lever 293, the lever being pivot-
ally mounted by way of a transverse pin 204
carried within a recessed portion 205 of station-
ary member 289. The opposite arm of bellerank
283 is connected by way of a pivot pin 206 jour-
naled in a yoke 287 which is fastened by way of
bolt 288 to a piston rod 208 for up and down
movement by the latter, Piston rod 298 is
adapted for operation by a piston (not shown)
movable within a cylinder 218, the base of the
cylinder being pivotally mounted by way of a pin
24¢ and a block 212 on a supporting standard or
bracket 213 fastened by way of bolts 2{4 to wall
12, Cylinder 210 is enclosed within a protective
housing 245 which passes under and to the side
of movable block 183 (Fig. 7 ), the movable block
supporting thereon by way of screws 218, 2 pro-
wective cover 247 so that block 199 may move rela-
tive to housing 215 and still maintain the latter
closed by means of cover 211. The upper portion
of cylinder 218 supports a clock or timer mecha-
nism 218 thereon by way of a bracket 218.

When cylinder 60 is inserted on the chuck {29,
draw bar 143 is in an upward position (indicated
by broken line 220 of Fig. 7) so that expanding
Jaws 133 and (38 as well as retainer jaws 152
have been retracted to their inward position.
As cylinder 6% has been lowered on the chuck
sufficiently to rest the bottom thereof on shoulder
i53 of ring 154, draw bar 143 is moved down-
wardly by piston rod i11 which is moved upward-
Iy within cylinder {72, the latter being pivotally
mounted by pin {75 to compensate for the arcu~
ate path of travel of the end of lever {87 con-
hected o the piston rod. Downward motion of
the draw har causes downward movement of cam
member {58 whose surface 157 cooperates with
surface {56 of plungers (5! to extend the re-
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tainer jaws {52 against the action of spring 16¢
gver the top end of the cylinder %o retain the
latter against shoulder #53. In addition, cam
members 13§ and {41 move downwardly so that
their inclined surfaces 37 and {42 cooperate with
inclined surfaces 185 and 140 of plungers i34 and
58 to extend jaws §33 and {38 against the action
of springs (47 and 149 into engagement with the
inner side walls of runners 87 and 168 as shown
in Fig. 7. Cylinder 60 is thus jocked with chuck
128 for rotation thereby.

The motor (not shown) for driving pulley {26
and shaft 125 is thereupon energized to operate
worm gear §23 and spindle {{9. The spindle
peing connected to chuck 129 rotates the lat-
ter whereupon cylinder 68 is rotated by the chuck
through expanding and retainer jaws 133, 148
and 152. The side walls {79 and 180 of voller
178 being in engagement with the lower and
upper side walls of runner {97 and side walls 182
and 183 of roller i81 being in engagement with
the top and bottom walls of runner {08, rolling
of both roliers 118 and 181 oceurs, it being noted
that at this point rollers 178 and 181 are both
slightly spaced from the apices of their related
runners. As cylinder {12 operates to actuate draw
bar (48 and the motor is energized to spin the
spindle and the cylinder 68, cylinder 218 oper-
ates to move piston rod 28§ upwardly whereupon
pellerank 283 is pivoted to move block 198 and
roiler 185 therewith to the left to engage roiler
78 and thereby move the latter against cylinder
868 until roller 178 engages with the apex of run-
ner {87. Continued inward movement of the
rolier by the bellerank compresses the apex of
the runner inwardly to flatten the apex of the
runner so that as a result of such compression,
the inner walls of the runners being supported
by jaws 138, the thickness of the runner at the
apex thereof will be increased to provide the run~
ner with a greater amount of metal thereat than
that present at the side walls of cylinder €8.
As an example, with the above described rolling
machine the thickness of the apices of the run-
ners so formed on g cylinder having a wall thick-
ness of .060 inch will increase to between .084
to .090 inch which represents an increase over
the original thickness of forty (40) to fifty (50)
per cent.

Tn operation, a button (not shown) is de-
pressed to actuate the piston of cylinder %2
so that draw bar 143 is pulled downwardly to
actuate cams 135, {4{ and {53 to expand jaws
{33, 143 and 52 outwardly. As draw bar 143
moves downwardly it closes an electrical switch
which not only energizes the electrical motor for
rotating chuck 129 and cylinder 80 therewith but
also operates two reversing air valves (not
shown) to operate the pistons of cylinder 218
and the corresponding cylinder of roller 196.
Air is thus caused to communicate with the lower
side of the pistons while oil or other hydraulic
fuid communicates with the upper side of the
pistons, a bleed being provided for each cylinder
so that the fluid escapes at a metered rate where-
by both piston rods travel upwardly at a uni-
form rate to move rollers 178, 195 and 18f, 1980
inwardly at a uniform rate. Hlectrical clock or
timer 218 controls the time of the rolling oper-
ation and the lower end of an adjustable bolt
29¢ defines a limit stop for movement of piston
rod 288 snd a similar timer and limit stop con-
trol the piston rod of roller {86. Shortly after
the piston rods engage with the limit stops indi-
cating the limit of inward roller motion, mecha-
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nism 208 acts to reverse the air valves where-
upon the rollers are retracted from cylinder 62,
piston rod {7i of cylinder 412 is reversed to move
the draw bar upwardly whereby springs (47,
168 and 181 retract jaws 183, {38 and 182 in-
wardly and the moftor driving the chuck is de-
energized. The cylinder is removed from the
rolling machine and replaced by another sii ilar
eylinder whose runners, formed on the press, arc
to be rolled and compressed inwardiy.

As will be apparent from Fig. 5, rollers i7
and 18!, while arranged at diametricaliyy oo~
posite points relative to chuck §29 to engage ea
runner at opposite sides of the cylinder ave
arranged that one of the rollers is mounted
one side of the center of the chuck while the
other roller is mounted at an opposite side of
the center of the chuck. By reason of this iat-
ter mounting the roliers are prevented from. dis-
lodgment from theilr desired position by the
spinning cylinder with which they engage.

There has thus been provided & novel appa-
ratus for forming ribs or runners on 2 metal
cylinder comprising a press which not only forms
the runners on the cylinder but also swages the
ends of the cylinder together with a voiling ©
chine for compressing the apices oi the v
inwardly to provide a thickness of material at
the apices of the runners which is greater
than the thickness of the mefal in the walls of
the cylinder.

Although but a single embodiment of the
present invention has bheen illustrated and de-
scribed in detail, it will be expressly understond
that the invention is not limited therto. Various
changes may be made in the design and arrange-
ment of the parts without departing from the
spirit and scope of the invention as wiil now e
understood by those skilled in the art.

What is claimed is:

1. A4 press for forming outwardly projecting
circumferential runners on & cylinder compris-
ing a bed plate, a hollow swaging ring fast 4
t0 said bed plate, a movable punch holder, m
for moving said punch holder to and from ¢
hed plate, a second hollow swaging ring disposed
opposite said first swaging ring and movakle rei-
ative thereto with said holder, said swaging rings
having tapered internal surfaces adapted to en-
gage and correspondingly taper the end porwions
of a hollow cylindrical form, a shoulder formed
within each of said rings, expansible means car-
ried by said holder adapted for pressing walls
of the cylinder outwardly, said first swaging 1
peing adapted for supporting ons end of sair
cylinder therein the opposite end of which is
engaged by said second swaging ring during ma-
tion by the latter relative to said first swaging
ring to swage the ends of the cylinder, sald ¢yi-
inder engaging with the shoulders of said rings
upon completion of said swaging operation and
in response to continued movement of said sec-
ond swaging ring said cylinder is compres
lengthwise by said second ring, sald expans
means being operated to press the ws 1z of
gylinder cutwardly as the cylinder is co1
lengthwise, and means for moving sald 1ol

2. A barrel-forming apparatus comprising @
bedplate, a ram movable to and from said bed-
plate, a pair of spaced swaging rings carried by
said bedplate and said ram vespectively disposed
in opposed coaxial relation and adapted to en-
gage opposite ends of a hollow cylindrical form,
said rings having oppositely tapered internal sur-
faces and movement of the ram toward the bed-
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movement of the swaging rings toward each other
coactive with said pressure shoes to force the
same radially against the form simultaneously
with movement of the form into said rings.

9. A press comprising 2 pedplate, a swaging
ring secured to said bedplate, a movable punci
holder above said bedplate, means for moving
said punch holder to and from said bedplate, &
second swaging ring disposed opposite said first
swaging ring carried by and movable with said
holder, said swaging rings having tapered inter-
nal surfaces adapted to engage and correspond-
ingly taper the end portions of a hollow cylin-
drical form, a hollow expander assembly carried
by and mounted for limited movement relative to
said holder internally of said second ring and
having radially movable expander shoes, cam
means mounted on said bedplate and on said
punch holder internally of said shoe assembly
coactive with said expander shoes 1o expand the
same radially outwardly against said form, yield-
aple means for holding said expander shoes Nnor-
melly retracted, and means for moving the re-
tracted expander shoes against said cam means
to project the latter against said form.

10. A press comprising a bedplate, a swaging
ring secured to said bedplate, a movable punch
holder, means for moving said punch holder to
and from said bedplate, a second swaging ring on
said holder opposite said first swaging ring, said
swaging rings having tapered internal surfaces
adapted to engage and correspondingly taper the
end portions of & hollow eylindrical form, means
comprising an annular series of spaced, radially
movable expander shoes, means connecting said
shoes to said holder for limited movement rela-
tive to said holder, means for yieldably maintain-
ing said shoes in a retracted position, said shoes
being movable in an inclined plane and being pro-
vided with cam surfaces at their inner ends, and
cam means carried by said holder centrally of
said shoes and engageable thereby upon move-
ment thereof relative to said holder, said cam
means being operative upon such engagement to
force said shoes to an extended position.

11. A press comprising a bedplate, a swaging
ring secured to said bedplate and provided with
a tapered, internal swaging surface, a movable
punch holder, means for moving said punch hold-
er to and from said bedplate, a second swaging
ring on said holder opposite said first swaging
ring and similarly provided with a tapered in-
ternal swaging surface, said swaging rings
sdapted to receive opposite end portions of a hol-
low eylindrical form and movable against said
end portions to taper the same in accordance with
the internal tapered surfaces of the rings, means
comprising a first annular series of spaced, radial-
ly movable shoes, said shoes being provided with
inclined surfaces and having cam surfaces at their
inner ends, means comprising a second annular
series of spaced, radially movable shoes, said last-
mentioned shoes being movable on the inclined
surfaces of said first-named shoes and having
cam. surfaces at their inner ends, means yieldably
maintaining all of said shoes in a retracted po-
sition, means connecting said first and said sec-
ond series of shoes to said holder and adapting
all of said shoes for movement relative to said
holder, and cam means carried by said holder cen-
trally of said shoes and engageable by the shoes
upon movement thereof relative to said punch
holder, said cam means being operative by reason
of such engagement fo move all of said shoes
simultaneously to an extended position.
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12. A press for forming an outwardly extending
runner on a metal cylinder comprising a bed-
plate, a swaging ring secured to said bedplate and
adapted to receive one end of the cylinder therein,
a movable punch holder, a second swaging ring
on said holder opposite said first swaging ring
adapted to receive the opposite end of the cyl-
inder, means for moving the punch holder toward
the bedplate to force the swaging rings over the
end portions of the eylinder so as 0 conform the
engaged portions of the cylinder to the internal
form of the swaging rings, an expander shoe as-
sembly carried by and movable for a limited dis-
tance relative to the holder disposed centrally of
said swaging rings and movable into the cylinder
by said holder, cam means carried by the bed-
plate and punch holder respectively coactive with
the expander shoe assembly to expand said shoe
assembly against an internal wall of the cylinder
to form an outwardly extending runner thereon.

13. A press comprising a bedplate, a hollow
swaging ring secured to said bedplate, a movable
punch holder, means for .moving said punch
nolder to and from said pedplate, a second swag-
ing ring carried by said holder and disposed op-
posite said first swaging ring, said swaging rings
having tapered internal surfaces adapted to en-
gage and correspondingly taper the end portions
of a hollow cylindrical form, means comprising
an expander shoe assembly fastened 1o said
holder for movement thereby and adapted for
limited motion relative thereto, vieldable sub-
porting means maintained within said first swag-
ing ring for engaging and supporting said as-
sembly when the iatter has been moved by said
holder, said assembly comprising a first annular
series of spaced radially movable shoes, 8 second
annular series of spaced radially movable shoes
concentrically arranged with said first shoes, the
inner walls of both series of shoes heing level
and the opposite walls thereof being inclined, &
third annular series of spaced, radiaily movaple
shoes movable on the inclined walls of said first
series of shoes, a fourth annular series of spaced
radially movable shoes movable on the inclined
walls of said second series of shoes, yieldable
means retracting all of sald shoeg inwardly, cam
members carried by the bedplate and punch
polder centraily of said shoes having cam surfaces
engageable by the shoes when the punch holder
is moved toward the bedplate and operative by
such engagement to move the shoes radially out-
wardly.
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plate serving to force sald surfaces over the
engaged end portions of the form to progressively
reduce the circumference of said engaged por-
tions toward the ends thereof, a hollow expander
shoe assembly also carried by and movable for
a limited distance relative to the ram disposed
centrally of said swaging rings and movable by
the ram into the form when the latier is engaged
with the rings, said assembly including two an-
nular series of radially adjustable shoss adapted
for engagement with the form and located to
engage the form substantially equidistantly on
opposite sides of the middle thereof, and cam
means carried by the bedplate and ram respec-
iively engageable with respective series of shoes
when the ram is actuated to force the rings over
the ends of the form and operative by such en-
gagement to force the shoes ragially outwardly
against the form whereby axially compressible
and radially expansive forces are exerted simul-
taneously on the form to swage the ends thereof
and to provide radially outwardly projecting
hollow runners extending circumferentially en-
tirely around the form.

3. A barrel-forming apparatus comprising a
bedplate, 8 ram movable to and from saiq bedg-~
plate, & pair of spaced swaging rings carried by
said bedplate and said ram respectively disposed
in opposed coaxial relation and adapted to en-
gage opposite ends of a hollow cylindrical form,
sald rings having obpositely tapered internal
surfaces and movement of the ram toward the
bedplate serving to force said surfaces over the
engaged end portions of the form to progressively
reduce the circumference of saig engaged por-
tions toward the ends thereof, a hollow expander
shoe assembly disposed centrally of said swaging
rings, means fastening saigd expander shoe as-
sembly o said ram permitting limited move-
ment of the assembly relative to the ram, said
expander shoe assembly being movahle by the
ram into the form when the latter is engaged
with the rings, said assembly including expansi-
ble means engageahle with the form to expand
the engsaged portion of the form, and means ren-
dered operative by movement of the ram toward
the bedplate and by relative movement between
the expander shoe assembly and the ram to
Torce the expansible means against the form.

4, A barrel-forming apparatus comprising g
bedplate, a ram movable to and from said beg-
plate, s pair of spaced swaging rings carried by
said bedplate and saic ram respectively disposed
in opposed coaxial relation and adapted to en-
8age opposite ends of a hollow cylindrical form,
said rings having oppositely tapered internsl
surfaces and movement of the ram toward the
bedplate serving o forece said surfaces over the
engaged end portions of the form to progres-
sively reduege the cireumference of said engaged
portions toward the ends therecf, a hollow ex-
pander shoe assembly disposed centrally of said
SWaging rings, means fastening said expander
v to ssid ram permitting limited
0 1% of the zstembly relative to the ram,
said expander shoe assembly being movable by
the ram into the form when the latter is en-
the rings, said assembly including
two annular series of radially slidable shoes po-
sitioned engsgeable with the form at axially
shaced points therealong and another annular
series of radially expansible shoes positioned to
engage the form intermediate saig Spaced
boints, and actuator means for said shoes ren-
dered operative by movement of the ram and
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by movement of the shoe assembly relative to
the ram to press the shoes simultaneously out-
wardly against the form.

5. A barrel-forming apparatus including a pair
of spaced pressure members arranged in opposed
relation and adapted to engage opposite ends of
2 hollow cylindrieal form, means for moving at
least one of said Pressure members in the direc-
tion of the other pressure member t0 exert end-
wise pressure against said form, an expander
shoe assembly, means mounting said expander
choe assembly on one of said pressure members
for limited movement relative thereto, said zs-
sembly being so located on the pressure membher
as to be insertible into said form, said assembly
including an annular series of pressure shoes
movable generally radially into engagement with
said form intermediate the ends thereof, and
Cam means engageable with said pressure shoeg
for foreing the same simultaneously against said
form, and means co-ordinating movement of said
pressure members and said cam means for simul-
taneous operation so that endwise and radisl
pressures are exerted simultaneously against said
form to collapse the material thereof engaged by
said shoes and to form a continuous annuiar rib
Cr runner in the form.

6. A barrel-forming apparatus including a pair
of spaced pressure members arranged in opposad
relation and adapteq to engage opposite ends of
a hollow cylindrical form, means for moving at
least one of saig pressure members in the girec-
tion of the other pressure member to exert end--
wise pressure against said form, s hollow ex-
vander shoe assembly carried by and movable
with one of said pressure members positiocned e}
enter the form when the pressure members are
actuated to engage the ends of the form, means
fastening said expander shoe assembly to said
one pressure member providing for limited
tive movement therebetwesn, ang means carrisd
by said pressure members for actuating said ex-
pander shoe assembly when endwise bressure is
exerted against said form.

7. A harrel-forming apparatus comprising
paced, swaging rings having internal cavities
and disposed in opposed cosxial relation adapted
to receive opposite end portions of g hollow cy-
indrical form and to conform the engaged por-
tions of the form to the shape of said rin
means for moving one of sald swaging rings to-
ward the other so as to force the ends of the form
into the rings, a hollow expander shoe assembly
coactive with said movable swaging ring snd
positioned to enter the form when the swaging
ring is engaged therewith, and cem members po-
sitioned to he within said form and coactive with
fald expander shoe assembly, said cam members
being rendered operable by movement cf the
swaging rings toward each other to actuaie s2id
hollow expander shoe assembly against said form
and to project the latter inte the internal cavi-
iles of said swaging rings so as to provide a
radially outwardly extending annular runner on
the form.

8. A barrel-forming apparatus comprising
spaced swaging rings disposed in opposed coaxial |
relation adapted to receive opposite end nortions
of a hollow cylindrical form and to conform the
engaged portions of the form to the shape of ¢
rings, means for moving one of said swagi
rings toward the other so as to force the ends o
the form into the rings, an annular series of
bressure shoes positioned to move generally ra-
dially against the form, and means actuated by
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