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rl‘he 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 oi 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. 
Another 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 
ltheir outermost portions than the initial sheet. 

further object is to provide a 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 to 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 circum?erentially channeled runners 
thereon without appreciable reduction of thick 
ness which usually occurs in expanding opera 
tions. 
Another object is to provide a novel metalwork 

ing machine for compressing the outer ends oi 
circumferential ribs or runners formed on the ‘ 
side walls or” a metal cylinder or the like, to pro 
vide a greater 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 
metal it engages inwardly at the apices of the ribs 
or 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 
cylinder. 
Other objects and advantages of the invention 

will become apparent from the following speciíi~ 
cation, the accompanying drawings and the ap 
pended claims. 
In the drawings wherein like reference char 

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 cylinder mounted on the press; 

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

Fig. fi is a fragmentary view taken substantially 
along lines 4_4 of Fig. 3; 

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

Fig. 6 is an enlarged View in section of that por 
tion of the structure located within broken circu 
lar line 6 o1" Fig. 5; and 
Fig ’ï is a view taken substantially along the 

line l-l of Fig, 5. 
Referring now to the drawings for a more de 

tailed description of the present 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 lil and a 
crown member li, the two being spaced apart 
and secured together by virtue of side rails i2 and 
i3. suitably supported by crown member Il, at 
a substantially central portion thereof is a power 
cylinder I4 having a piston l5 mounted for re» 
ciprocal movement therein, the interior of the 
cylinder communicating by way of conduits i and 
il with a more suitable source of iiuid pressure 
(not shown) such as vacuum, hydraulic or pneu 
matic pressure, and, depending upon the power 
used, one of conduits l5, il will act as an inlet and 
the other as an outlet. 
A piston rod t8 is connected at one of its ends 

with piston l5 tor movement thereby and at its 
other end is connected to a ram i9 which is mov~ 
able along side rails l2 and i3 by the piston. A 
punch holder Zû is supported at the underside 
and centrally of ram I9 and has a substantially 
annular hollow swaging ring 2l secured thereto 
by way of bolts 22, the latter passing through an 
outwardly extending iiange 23 formed on the 
inner end oi the ring. The upper end of bed 

member lil has a die~shoe member ‘it rigidly tened thereto by suitable means (not shown) 

which supports thereon a second hollow swagìng 
ring 25 similar to ring 2l having an outwardly 
extending iiange 25 formed at its inner end, bolts 
2l (Fig. 2) passing through flange 2t to secure 
ring 215 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 2 i, a punch member, generally des* 
ignated with the reference character 218, having 
an outwardly extending iiange portion 29 at its 
inner end, an intermediate reduced cylindrical 
portion 30 and two adjoining members, the 
inner one of which is provided with an in 
clined cam surface 3l 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. ln a similar manner, the top 
of die-shoe member 2d carries a punch member 
thereon, generally designated with the reference 
character 33, internally of swaging ring 25, the 
punch member having an outwardly extending 
flange portion 35i at its inner end, an intermedi 
ate reduced cylindrical portion 3E, and two ad 
joining members, the inner one of which is pro 
vided with an inclined cam surface 3S and the 
outer one or" which is provided with an inclined ` 
cam surface 3l, the slope of the former cam sur 
face being substantially greater than the slope 
of the latter cam surface. 
In addition to carrying swaging ring 2l and 

punch member 2S, punch holder i@ also supports 
at its underside an expander shoe assembly, gen« 
erally designated with the reference character 35, 
such assembly comprising (as better shown in 
Fig. 2) upper and lower spaced retainer rings 
39 and ¿ill which are arranged intermediate swag 
ing ring 2l and punch member 28 and swaging 
ring and punch member 33, respectively. 
Upper ring 39 is formed with a series of bores ¿il 
and aligned and enlarged counterbores ¿l2 (one 
bore and one counterbore only being shown in 
Fig. 2) , the inner face of each counterbore acting 
as a stop or a supporting shoulder :for the en 
larged head ¿3 of a shouldered bolt having a re« 
duced intermediate shank dii and a further re 
duced threaded section día which cooperates with 
its related -internally threaded bore formed in 
iiange 29 of punch member 28. By reason of the 
foregoing arrangement expander shoe assembly 
38 is carried by and movable with punch holder 
2li which, in turn, is operated by ram i9, and since “v 
heads ¿i3 of the shoulder bolts are confined with 
in counterbores d2, ring 39 as well as the re 
mainder of the expander shoe assembly is adapt 
ed for limited motion relative to punch holder 
2c i‘or a purpose to appear hereinafter. 
inner or lower face of ring 59 is formed with an 
inclined surface ¿lâ for a purpose to also presently 
appear. 

1n a similar manner, lower retainer ring 1li) is 
formed with an inner or upper inclined face or 
surface ¿il and near its outer periphery is formed 
with a series of bores ¿53 and aligned counter 
bores 49, each pair of bores being axially aligned 
with a bore ed formed in retainer ring 3S. rI‘ie 
rods 5! pass through each set of aligned bores 
5&8, ¿le and 5c whose enlarged heads 52 rest on the 
upper surface of ring 3d and whose lower ends are 
threaded to receive nuts Eil 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 
¿i9 and the other end of each spring engaging a 
washer element 5E supported on nuts 53. 
In addition to rings 39 and lill, assembly 38 

also includes a series of radially arranged upper 
and lower substantially rectangular expander 
shoes 5% and 5l whose outer end walls engage, 
respectively, with the inclined inner surfaces dä 
and ¿il of rings 39 and lli). The inner walls of 
expander shoes `58 and lil, on the other hand, 
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engage with the inclined outer walls of a series 
of radially arranged center shoes 5.8 and 5€, re 
spectively. The inner walls of center shoes 58 
and 5S 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 5l and center shoes 
5‘8, 59 are located relative to each other and to 
the internal wall of a metal cylinder 5S, in which 
the ribs o1' 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 6l and 62 adjacent their outer ends through 
which a related tie rod 5l passes, the bores 6l 
and E2 being of such nature as to permit limited 
outward motion of the center shoes relative to 
the tie rods against thel action of garter springs 
B3 and lill which rest within a series of arcuate 
and aligned recesses 6'5 and Sli formed substan 
tially at the inner ends of shoes 53 and 59, re 
spectively. Garter springs 63 and lill normally 
maintain the center shoes 58 and 59 in a retracted 
position shown in Fig. 2 wherein an upper por 
tion of an inner inclined end of cam surface el 
of each shoe 58 engages a lower portion of cam 
surface 32 of punch member 28 and wherein a 
portion of an inner inclined side of cam surface 
68 of each shoe 59 engages a portion of cam sur 
face 3l of punch member 33. 
The outward end of cam surface El of each 

center shoe 53 terminates in a more sharply in 
clined relief surface te a portion of which de 
fines one end of a rectangular slot le formed in 
each of the center shoes at the outer inclined 
wall thereof adjacent the lower engaging sur~ 
face of expander shoes Eli. Each slot lli so 
formed receives a coil sp1-ing 'il 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 1.2 
of a stud 'F3 supported within a bore lil formed 
in each of expander shoes 56. By virtue of the 
foregoing arrangement, as garter spring 63 re 
tracts center shoes 5S to their innermost position, 
under conditions to be presently described, 
springs 'll are compressed to thereby urge ex 
pander shoes 56 inwardly by way or" studs 'i3 en~ 
gaged by the springs, each expander shoe 'c6 be 
ing provided adjacent its outer end with a slot l5 
surrounding each tie rod 5l to accommodate 
motion of each expander shoe relative to the tie 
rods. As will be apparent from the drawings, 
slots l5 are larger than slots Gl of the center 
shoes since the expander shoes must 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 lill 
terminates in a more sharply inclined relief sur 
face 16, a portion of which defines one end of a 
substantially rectangular slot il formed in each 
of the latter' shoes at the outer inclined wall 
thereof adjacent the upper engaging surface of 
expander shoes 5l'. Each slot ll defines a re 
ceptive chamber having a coil spring lil, one end 
of each spring abutting the shoulder deñned by 
the inner end of each slot and the opposite end 
of each spring abutting with shouldered portion 
l0 of a pin 80 supported within a bore #8l formed 
in each of expander shoes 5l. As garter spring 
64 draws center shoes 59 to their innermost or 
retracted position, springs 'I8 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 5l being provided adjacent its outer end 
with a slot 82 surrounding each of tie rods 5| 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 'l5 of expander shoes 
‘56 since expander shoes 5l move upwardly and 
outwardly an amount exceeding the amount of 
outward lmovement by center shoes 59. 

lThe innermost end of each expander shoe 5t 
is provided with an inclined or cam surface S3 
for cooperation with cam surface 3| of punch 
member 252, surface 83 terminating in a more 
sharply inclined relief surface 84, while the inner 
end of each expander shoe 57 is provided with 
an inclined or cam surface 85 for cooperation 
with cam surface 3S of punch member 33, sur 
face 35 terminating in a more sharply inclined. 
relief surface 8S. The outward ends of expander 
shoes 55 are provided with a spaced and down 
wardly inclined upper surface 8l, a curved press 
ing end surface El? and a downwardly inclined 
surface better shown in the right hand side 
of Fig. 2, while the outward ends of expander 
shoes El are provided with a spaced and down 
wardly inclined upper surface 99, more sharply 
inclined than surface 8'! of shoe 56, an inter 
mediate curved pressing end surface 9| and a 
downwardly inclined surface 92 whose slope is 
somewhat smaller than that of surface S9 of 
shoes 5t. 
Swaging ring 25, whose width exceeds the 

width of swaging ring 2|, is provided internally 
at its upper end with a circular groove or recess 
S3 whcse side wall conforms generally with the 
configuration of a portion oi the pressing end 
surface 9| and downwardly inclined surface 92 
of each of expander shoes 5l. In a similar mann 
ner, swaging ring 2l is provided internally at its 
lower end with a circular groove or recess 9d 
whose sidewall conforms generally with the shape 
of a portion or" the pressing end surface 8S and 
downwardly inclined surface 8l of each of ex 
pander shoes 5G. 

.In order that expander shoes 51 and center 
shoes 59 may not move outwardly preceding 
the time that expander shoes 56 and center shoes 

will begin to move outwardly, a supporting 
arrangement is provided to prevent such pre 
mature action, such arrangement including an 
annular floating supporting plate 95 which is ' 
provided with a series of spaced apertures for 
receiving therein bolts 96. The lower ends of 
bolts sii are threaded for cooperation with a 
series of spaced threaded bores 91 formed with 
in flange 3d of punch member 33, the bolts being 
adjustable downwardly or upwardly as required 
relative to the retainer ring 4l) by way of nuts 

The upper portion of each bolt d'6 is pro 
vided with enlarged head 99, and the heads of 
the bolts cooperate with a series of radially 
spaced bores lo@ formed at the bottom of re 

ring fill. Coil springs 19| surround the 
bolts 95 with one end of each spring abutting 

respective one of the nuts 98 and the other 
end of each spring resting within a recess E02 
formed on the underside of plate 95. rl’hus, 
plate liti is yieldably urged in an upward direc 
tion by way of spring | fi I. 

Initially, ram i9 is in its upward or retracted 
'position with swaging ring 2|, expander shoe 
assembly 38 and punch member 28 held thereby 
away from lower swaging ring 25. At this point 
cylinder member et is placed in swaging ring 
25 with its bottom end resting at substantially 
the junction point of recess Sil-and a slightly in 
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6 
wardly inclined wall IBS of the ring, the lower 
end of which> terminates in a shoulder Hit, the 
remainder or the hollow ring being of a reduced 
diameter as shown in Fig. 2. With cylinder 6@ 
supported in an upright position within ring 25, 
piston l5 is actuated to lower ram i9 together 
with the various operating mechanisms supm 
ported thereby. As upper swaging ring 2i 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 |95 of the ring, the latter 
terminating in a shoulder |05, the remainder of 
the ring being of a reduced diameter as shown 
in Fig. 2. As cylinder 60 is engaged by swag 
ing ring 2|, the punch member 28 together with 
the expander shoe assembly 33 will have been 
lowered within cylinder 60 substantially as shown 
in Fig. 1. 

By reason of its own weight, expander shoe 
assembly 38 will be supported by punch holder 
29 through the engagement of the enlarged heads 
d3 of bolts Ml with the inner shoulder or face 
oi counterbore 42 of ring 2|. Since lower slices 
5l and 59 would engage cam surfaces Sii and 
3l prior to engagement of upper shoes 55 and 
53 with their related cam surfaces 3| and t2, 
floating plate 95 is provided to support the weight 
of the shoe assembly and thereby prevent ex 
pansion of the lower shoes prior to the time that 
the upper shoes will expand, it being important 
that outward expansion of the shoes occur at 
substantially the same time. Continuing down 
ward motion of ram i9 subjects the top and 
bottom ends of cylinder t0 to a swaginfT oper 
ation so that the cylinder at its outer ends is 
formed with walls having gradually reduced di 
ameters, such swaging operation continuing until 
the bottom and top cylinder ends engage with 
shoulders Idil and |05, respectively, of both 
swaging rings. 
As the outer ends of cylinder 5t engage with 

shoulders EM and |96, the outer and pressing 
faces of expander shoes 56 and 51 and center 
shoes 5S and 59 will assume a position, relative 
to the internal walls of cylinder 60, as shown in 
Fig. At the same time there will be some rela 
tive motion between punch holder El) and ex 
pander assembly 38 until bolts ¿d are driven with 
in their bores 42 to a position where flange 2i) of 
punch member 28 engages the upper end of re 
tainer ring 39. Thereafter', the punch member is 
moved downwardly towards punch member 33, 
cam surface 3| engaging with cam surface $3 of 
expander shoes 5t to move the latter downwardly 
and outwardly against a wall of cylinder t9, and 
simultaneously therewith cam surface 32 coop 
crates with cam surfaces 67 ci center shoes 5s to 
drive the latter outwardly against the action of 
garter spring tt. At the same time, cam surface 
Sl cooperates with cam surface 5S of center shoes 
E9 to drive the latter outwardly against the action 
of garter spring Sii and cam surface 35 cooper 
ates with cam surface 85 of lower expander shoes 
5l to drive the latter upwardly and outwardly. 
As outward movement of the various expander 
shoes takes place, swaging ring 2| continues its 
downward motion so that as expander shoes d5 
and 5l' have been driven outwardly their maxi 
mum amount (as illustrated in 3) the upper 
portion of a rib or runner itl formed on the 
cylinder by the expander shoes will be urged by 
expander shoes 5S into engagement with internal 
recess 94 of swag-ing ring 2| and a lower portion 

5 of a rib or runner IÜS formed on the cylinder will 
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be urged by expander shoes 5l into engagement 
with internal recess 93 of swaging ring 25. In 
addition to swaging the ends of cylinder Gü, rings 
2| and 25 also help to sharpen the corners of the 
ribs or runners, a wall of the cylinder intermedi 
ate the runners being pressed outwardly as shown 
in Fig. 3, by center shoes 58 and 5S. 
As the cylinder walls ultimately formed into 

runners itl and Hi8, are pressed outwardly, the 
cylinder is compressed inwardly lengthwise so 
that the nnal length of the cylinder is substan 
tially less than its original length and as a re 
sult of such compression metal is caused to “dow” 
in the cylinder walls at the inclined surfaces Sil 
and 90 and 8l and 92 of expander shoes 56 and 
5l 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 25 and 2| 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 53 and 5€, on the other hand, 
provide a straight wall between the runners, such 
wall in the absence of the center shoes, otherwise 
assuming an undesirable curved form. 
Subsequent to completion of the pressing op 

eration whereby runners ||ll and |63 are formed 
on cylinder St, piston l5 is actuated to retract 
rain lil and withdraw swaging ring 2| and punch 
member 28 from cylinder S6, expander shoe as 
sembly 33 remaining in substantially the posi 
tion of Fig. 3 until the enlarged heads ¿i3 of 
bolts @il engage with the inner faces of counter 
bores ¿l2 to lift the expander shoe assembly. As 
cam surfaces 3| and 32 of punch member 2S 
move upwardly relative to expander shoes 56 and 
center shoes 58, garter spring 63 contracts to 
retract shoes EES whereupon expander shoes 5E 
are likewise retracted by way of springs '1| and 
studs i3. During the same interval, expander 
shoes 5l and center shoes ät move upwardly rela 
tive to cam surfaces 35 and 3l so that garter 
spring @d contracts to retract center shoes 59 
whereupon the latter, by way of springs 'i8 and 
pins Eil, retract expander shoes 5l. As the ex 
pander shoe assembly 3S clears cylinder Eil, the 
latter may be removed and a plain straight walled 
cylinder is again inserted within swaging ring 
25 and the rib or runner forming and pressing 
operation is repeated. 
While expander shoe assembly 38 has been 

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 
the die shoe 21| in which event the assembly would 
be arranged. within the swaging ring 25 and se 
cured by suitable means such as bolts, for exam 
ple, to floating pad or plate 95. 

Cylinder 6c with the runners lill' and Hi8 
formed thereon is removed from the press and 
thereafter mounted on a novel rolling machine 
whereby 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. v’The rolling machine, as more clearly shown 
in Fig. 7, comprises a table or platform |09 sup 
ported on a bed plate H0 by way of spaced sup 
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porting members ill and ||2. Table lill) is cen 
trally recessed to receive and support therein a 
hollow bearing housing IIS whose bottom end 
plate | lll is fastened to one end of a hollow tubu 
lar shaft H5, the other end of the latter being 
connected to top plate H6 of a gear housing i il 
supporting bearings itil therein, which journal 
the lower end of a hollow spindle | i9, the upper 
end of the spindle being journaled within bear 
ings |2|J supported within housing H3. 
The bottom end of spindle HS is jcurnaled 

within a bearing |2| carried by the gear housing 
and has a reduced threaded portion engaged by 
a lock nut |22 maintaining a worm wheel or gear 
|23 thereon, the latter being fastened to the re 
duced end of the spindle by way of splines itâ. 
Worm wheel or gear |23 is in mesh with a worm 
|23a (Fig. 5) carried by a shaft |25 suppor ig 
a pulley |26 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 
H9 for a purpose to presently appear. 
Spindle H9 is generally conical in shape and 

at its top end has an extending flange or plate 
|21 formed integrally therewith, the underside of 
the plate bearing within a shouldered recess 
formed at the top of housing |13. Secured to 
plate l2? for rotation with spindle ll@ by way 
of bolts |23 is a chuck |29 provided with a cen 

tral opening i3d and having a series of radial recesses |3| and |32 formed therein. Ee 

cesses |3| slidably receive therein a series of 
dially expanding jaws |253 having their inner ei 
fastened to plungers i3d whose free ends carry 
inclined or cam surfaces |35 for cooperation w` h 
a cam member |35 having an inclined surta@ 
(3l. Recesses |32, on the other hand, slidably 
receive ther in a series of radially expanding 
jaws |38 having their inner ends fastened to 
plungers |39 whose free or inner ends carry in 
clined or cam surfaces ilill for cooperation with 
a cam member lill having an inclined surface 
|62, earn member |13! being spaced from cam 
member |36 and both members being secured 
to a draw bar or rod M3 by way of keys lai-’i and 
itâ, respectively. Draw bar or rod it@ is tele 
scopically mounted within spindle H9 for a pur 
pose to presently appear. 
The outer ends of expanding jaws |33 are pro 

vided with upper and lower curved surfaces for 
engaging the inner side walls of rib or runner 
lill of cylinder et, such surfaces terminating at 
their inner ends in grooves uit which denne re 
ceptive chambers for a return or garter spring 
lill which is annular in form and which urges 
jaws |33 in an inward direction when cam mem 
ber |36 has been raised upwardly relative to in 
clined surfaces |35 of plungers i3d. ln a gen 
erally similar manner, the outer ends of expand 
ing jaws |38 are provided with upper and lower 
curved surfaces for engaging the inner side walls 
of ribs or runners |83 of cylinder Sil, the latter 
surfaces terminating at their inner ends in 
grooves |48 which define receptive chambers hav 
ing a return or garter spring itâ which is annu 
lar in form and which urges jaws §38 in an in 
ward or retracted position when cam member 
|48 has been raised upwardly relative to inclined 
surfaces It@ of plungers |39. 
The upper portion of chuck |29! has a series of 

spaced radial recesses Iäû formed therein slid 
`ably receiving plungers |5| which carry retainer 
jaws |52 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 being maintained in engagement 
with a supporting shoulder |58 of a ring |54 
which is fastened by way of screws |55 to the 
side wall of the chuck. Plungers |5| at their 
inner ends are formed with inclined surfaces |58 
for cooperation with cam surfaces |91 of a cam 
member |59 secured by way of a key |59 to the 
top of draw bar or rod |49, Retainer jaws |52 at 
their outer ends are provided with grooves |69 
which receive a return or garter spring |55, the 
latter urging the retainer jaws inwardly to dis 
engage from the top of cylinder tt when cam |59 
has been moved upwardly. rlî‘he opening at the 
top of chuck | 29 may be closed by a suitable dust 
cover |62, the latter being large enough to ac 
commodate the required upward motion of draw 
bar |43 therein. 
The bottom end of draw bar |43 supports a 

bearing housing |63 thereon having a circum 
ferential groove |94 formed therein with which 
cooperates a pin |65 carried by a yoke member 
| 66 supported at one end of a lever |61, the lever 
being pivotally mounted at a substantially cen 
tral portion thereof on t e spaced arms of a 
bracket |68 by way of a pin |89. The opposite 
end of lever iti is connected by way of a pin |13 
with a piston rod |'|| carrying a piston thereon 
(not shown) which is reciprocally movable with 
in a cylinder |12. The cylinder, in turn, carries 
spaced arms |13 and |14 thereon which pivot 
ally mount the cylinder by way of a pin |15 
on a bracket IE5 fastened by way of bolts |11 to 
side member H2. 
At the same time that cylinder 60 is inserted 

on chuck |29, draw bar |43 will have been moved 
upwardly by piston rod |1| so that cam members 
|39, |57 and |59 will have been moved upwardly 
relative to plungers |34, |49 and I5| so that 
garter springs |41, I 49 and |6| will have drawn 
the expanding and retainer jaws inwardly so that 
the cylinder will clear the latter as the bottom 
of the cylinder is brought to rest on shoulder |53 
of ring |54. In this assembled condition the 
grooves |45 of jaws |33 and grooves |48 of jaws 
|38 are substantially aligned with the apices of 
runners |91 and |88, respectively. 
As draw bar |43 is actuated downwardly, cam 

members |39 and | 4| move downwardly to ex 
pand jaws |33 and |38 radially and outwardly to 
engage with the inner side wall of the runners 
and thus hold the cylinder thereon. At the same 
time cam | 58 moves downwardly to move retainer 
jaws |52 outwardly and over the top of the cylin 
der to retain the latter on the chuck. The chuck, 
in turn, is rotated by spindle | I9, in a manner to 
presently appear, to rotate the cylinder 60 
therewith. 
The outer side walls and the apex of runner 

| |37 of cylinder 6|) are adapted for engagement by 
a roller |18 having an upper curved wall |19 and 
a lower curved wall |88, the curvature of the 
former wall being greater than the curvature of 
the latter wall, wall |19 engaging with the top 
side wall of runner |01 and wall |85 engaging 
with the bottom side wall of the runner. In the 
same manner the outer side Walls and the apex 
of a runner |89 of the cylinder are adapted for 
engagement by a roller |8| having an upper 
curved wall |82 and a lower curved wall |83, the 
curvature of the former being less than the cur 
vature of the latter wall, wall |82 engaging with 
the top side wall of runner |68 and wall |83 en 
gaging with the bottom side wall of the runner. 

Roller |18 is mounted by way of a stub shaft 
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|84 within a bracket |85 (see Fig. 5) the bracket 
being pivotally connected by way of a pin | 89 and 
an arm |81 to one end of a supporting member 
|83. When adjustment of roller |19 on bracket 
|95 is required, the lower portion of the bracket 
may have a bore |89 (Fig. 6) formed therein for 
the reception of a hollow pin |99 which is yield 
ably urged »by way of a spring I9! into engage 
ment with a wall of supporting member |88. A 
second and aligned bore is threaded for adjust 
ably receiving therein a threaded stub shaft |92, 
the latter carrying a pin |93 about which one 
end of spring I9| is sleeved to abut with an outer 
face of shaft |92. Rotation of shaft |92 there 
fore will actuate pin |90 to position bracket |85 
relative to member |88 as desired. To dei-lne a 
limit for outward motion of pin |99 within bore 
|89, the pin may be provided with an enlarged 
head |94. 

Roller |13 is in engagement with a larger roller 
|95 at a point diametrically opposite to the point 
of engagement with runner |91 and in a similar 
manner, roller 58| is in engagement with a larger 
roller |95. inasmuch as the mounting and oper 
ation of both rollers |95 and |95 is the same, 
the operation of only one of the rollers will be 
considered in detail herein. 

Roller |95 is mounted for rotation within a 
bearing housing |91 by way of a stub shaft |98, 
the housing being fastened to and movable with 
a block |99 which is slidable on a stationary mem 
ber 299 secured to supporting member |38, the 
latter, in turn, having an enlarged ñange through 
which pass bolts 20| for securing the stationary 
member to member |88. A portion of movable 
block |99 is provided with a recess 282 with 
which cooperates the rounded end of one arm 
of a bellcrank lever 293, the lever being pivot 
ally mounted by way of a transverse pin 284 
carried within a recessed portion 205 of station 
ary member 299. The opposite arm of bellcrank 
293 is connected by way of a pivot pin 206 jour 
naled in a yoke 291 which is fastened by way of 
bolt 289 to a piston rod 209 for up and down 
movement fby the latter. Piston rod 299 is 
adapted for operation by a piston (not shown) 
movable within a cylinder 2||l, the base of the 
cylinder being pivotally mounted by way of a pin 
2| | and a block 2|2 on a supporting standard or 
bracket 2|3 fastened by way of bolts 2 i4 to wall 
I |2. Cylinder 2|0 is enclosed within a protective 
housing 2|5 which passes under and to the side 
of movable block |99 (Fig. 7), the movable block 
supporting thereon by way of screws 2|6, a pro 
tective cover 2 | 1 so that block |99 may move rela 
tive to housing 2 l5 and still maintain the latter 
closed Iby means of cover 2 I 1. The upper portion 
of cylinder 2li) supports a clock or timer mecha 
nism 2|8 thereon by way of a bracket 2|9. 
When cylinder 6|) is inserted on the chuck |29, 

draw bar |43 is in an upward position (indicated 
by broken line 229 of Fig. '1) so that expanding 
jaws |33 and |38 as well as retainer jaws |52 
have been retracted to their inward position. 
As cylinder Sil has been lowered on the chuck 
sumciently to rest the bottom thereof on shoulder 
|53 of ring |54, draw bar |43 is moved down 
wardly by piston rod |‘II which is moved upward 
ly within cylinder |12, the latter being pivotally 
mounted by pin |15 to compensate for the arcu 
ate path of travel of the end of lever |91 con 
nected to the piston rod. Downward motion of 
the draw bar causes downward movement of cam 
member |58 whose surface |52' cooperates with 
surface |56 of plungers |9| to extend the re 
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tainer jaws £52 against the action of spring ißt 
over the top end of the cylinder to retain the 
latter against shoulder |53. ln addition, cam 
members £35 and Uil move downwardly so that 
their inclined surfaces lSl and M2 cooperate with 
inclined surfaces E35 and lllll of pl-ungers i3d and 

to extend jaws §33 and §38 against the action 
or" springs lill and 149 into engagement with the 
inner side walls of runners lill and m8 as shown 
in 7. Cylinder 60 is thus locked with chuck 
êîiil for rotation thereby. 
The motor (not shown) for driving pulley l2â 

and shaft §25 is thereupon energized to operate 
worm gear 623 and spindle H9. The spindle 
being connected to chuck i2@ rotates the lat 
ter whereupon cylinder Si) is rotated by the chuck 
through expanding and retainer jaws lät, Hi8 

itt. The side walls ílâl and iâû oi roller 
lliâ being in engagement with the lower and 
upper side walls of runner lill and side walls i82 
and §83 of roller i8! being in engagement with 
the top and bottom walls oí runner IBS, rolling 
of both rollers I'lB and iti occurs, it being noted 
that at this point rollers ilß and I8! are both 
slightly spaced from the apices of their related 
runners. As cylinder H2 operates to actuate draw 
bar ille and the motor is energized to spin the 
spindle and the cylinder (iii, cylinder 2l@ oper 
ates to move piston rod 2îl9 upwardly whereupon 
bellcrank 2% is pivoted to move block ISS and 
roller i525 therewith to the left to engage roller 
i'lS and thereby move the latter against cylinder 
El@ until roller lle engages with the apex of run 
ner lill. Continued inward movement of the 
roller by the bellcrank 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 £33, 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 Eil. 
As an example, with the above described rolling 
machine the thickness of the apices of the run 
ners so formed on a 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 ñfty (50) 
per cent. 
in operation, a button (not shown) is de 

pressed to actuate the piston of cylinder H2 
so that draw bar M3 is pulled downwardly to 
actuate cams Ifiß, lill and |153 to expand jaws 
533, Uit and §52 outwardly. As draw bar §43 
moves downwardly it closes an electrical switch 
which not only energizes the electrical motor for 
rotating chuck E29 and cylinder 6B therewith but 
also operates two reversing air valves (not 
shown) to operate the pistons of cylinder El@ 
and the corresponding cylinder of roller §96. 
Air is thus caused to communicate with the lower 
side of the pistons While oil or other hydraulic 
fluid 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 |18, itil and 18E, teli 
inwardly at a uniform rate. Electrical clock or 
timer BIS controls the time of the rolling oper 
ation and the lower end of an adjustable bolt 
22S defines a limit stop for movement of piston 
rod 2li@ and a similar timer and limit stop con 
trol the piston rod of roller |96. Shortly after 
the piston rods engage with the limit stops indi 
cating the limit of inward roller motion, mecha 
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12 
nism ZIB acts to reverse the air valves where 

upon the rollers are retracted from cylinder piston rod lli of cylinder H2 is reversed to move 

the draw bar upwardly whereby springs lill, 
les and itil retract jaws §33, ißt and le?. in 
wardly and the motor driving the chuck is de 
energized. The cylinder is removed from the 
rolling machine and replaced by another similar 
cylinder whose runners, formed on the press, are 
to be rolled and compressed inwardly. 

As will be apparent from Fig. 5, rollers and Eââ, while arranged at diametrically op 

posite points relative to chuck lfèâ to engage runner at opposite sides of the cylinder so 

arranged that one of the rollers is mounted at 
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 lat 
ter mounting the rollers are prevented from dis 
lodgment from their desired position by the 
spinning cylinder with which they engage. 
There has thus been provided a novel appa 

ratus for forming ribs or runners on a 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 rolling r f 
chine for compressing the apices ci the r 
inwardly to provide a thickness oi mate-.. 
the apices of the runners which is 
than the thickness oi the metal in the walls of 
the cylinder. 
Although but a single embodiment oi the 

present invention has been illustrated and de 
scribed in detail, it will be expressly understood 
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 will now understood by those skilled in the art. 

What is claimed is: 
l. A press Íor forming outwardly projecting 

circumferential runners on a cylinder compris 
ing a bed plate, a hollow swaging ring fas' :i 
to said bed plate, a movable punch holder, _ 

for moving said punch holder to and from s‘ bed plate, a second hollow swaging ring disposed 

opposite said nrst swaging ring and movable rel 
ative thereto with said holder, said swaging ril if“ 
having tapered internal surfaces adapted to en 
gage and correspondingly taper the end portions 
oi a hollow cylindrical form, a shoulder' fo‘ d 
within each of said rings, expansible means car 
ried by said holder adapted for pressing 'el f' 
ci the cylinder outwardly, said first swaging r 
being adapted for supporting one end oi' said 
cylinder therein the opposite end oi which is 
engaged by said second swaging ring during mc 
tion by the latter relative to said swaging 
ring to swage the ends of the cylinder, cyl 
inder engaging with the shoulders of sai; r `. 
upon completion or” said swaging oper tion and 
in response to continued movement of y id 
ond swaging ring said cylinder is cmnpreI 

lengthwise by said second ring, said means being operated to press the ' . .s ` 

cylinder outwardly as the cylinder cor ' 
lengthwise, and means for moving hoi" 

2. A barrel-forming apparatus comprising a 
bedplate, a ram movable to and from said bed 
plate, a 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, 
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 a bedplate, a swaging 
ring secured to said bedplate, a movable punch 
holder above said bedplate, means for moving 
said punch holder to and from said bedplate, a 
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 to expand the 
same radially outwardly against said form, yield 
able means for holding said expander shoes nor 
mally 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 svvaging 
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 a hollow cylindrical 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 saidv bedplate, a second swaging 
ring on said holder opposite said first swaging 
ring and similarly provided with a tapered in 
terna-l swaging surface, said swaging rings 
adapted to receive opposite end portions of a hol 
low cylindrical 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 to 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 swagíng 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 cylinder so as to 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 
holder to and from said bedplate, 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 comp'lsing 
an expander shoe assembly fastened to said 
holder for movement thereby and adapted for 
limited .motion relative thereto, yieldable sup 
porting means maintained within said iii-st swag- 
ing ring for engaging and supporting said as 
sembly when the latter has been moved by said 
holder, said assembly comprising a first annular 
series of spaced radially movable shoes, a second 
annular series of spaced radially movable shoes 
eoncentrically arranged with said first shoes, the 
inner walls of both series of shoes being level 
and the opposite walls thereof being inclined, a 
third annular series of spaced, radially movable 
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 said shoes inwardly, cam 
members carried by the bedplate and punch 
holder centrally 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 said 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 latter is engaged 
with the rings, said assembly includingtwo an 
nular series of radially adjustable shoes adapted 
for engagement with the form and located to 
engage the form substantially eduidistantiy on 
opposite sides of the middle thereof, and cam 
means carried? by the bedplate and ram respec 
tivelyengageable 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 radially 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. ./-i barrel-forming apparatus comprising a 
bedplete, a ram movable to and from said bed 
plate, a of spaced swaging rings carried by 
said bedplate and said ram respectively disposed 
in opposed coaxial relation and adapted to en~ 
gage opposite ends oi a hollow cylindrical form, 
said rings having oppositely tapered internal 
surfaces 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 said engaged por 
tions toward the ends thereof, a hollow expander 
shoe assembly disposed centrally of said swaging 
rings, means fastening said expander shoe as~ 
sembly to said ram permitting limited move 
ment of the assembly relative to the ram, said 
expander shoe assembly being movable by the 
ram into the form when the latter is engaged 
with the rings, said assembly including expansi 
ble means engageable with the form to expand 
the engaged 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 
force the expansible means against the form. 

s. A. barrel-forming apparatus comprising a 
bedplate, a ram movable to and from said bed 
plate` a pair of spaced swaging rings carried 'oy 
said bedplate and said ram respectively disposed 
in opposed coaxial relation and adapted to en 
gage opposite ends of a hollow cylindrical form, 
said rings having oppositely 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 progres 
sively reduce the circumference of said engaged 
portions toward the ends thereof, a hollow ex 
pander shoe assembly disposed centrally of said 
swag-ing rings, means fastening said expander 
shoe assembiy' to ram permitting limited 
movement of the `assembly relative to the ram, 
said expander shoe assembly being movable by 
the ram into the form when the latter is en 
gaged with the rings, said assembly including 
two annular series of radially slidable shoes po 
sitioned engageable with the form at axially 
spaced points therealong and another annular 
series of radially expansible shoes positioned to 
engage the form intermediate said spaced 
points, 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 

a hollow cylindrical form, means for moving least one of said pressure members in the direc 

tion of the other pressure member to exert end 
wise pressure against said form, an expander 
shoe assembly, means mounting said expander 
Shoe assembly on one of said pressure members 

for limited movement relative thereto, said sembly being so located on the pressure member 

as to be insertible into said form, said assembly 
including an annular series of pressure shoes 
movable generally radially into engagement with 

form intermediate the ends thereof, cam means engageable with said pressure shoes 

for forcing the same simultaneously against said 
form, and means co-ordinating movement of said 
pressure members and said cam means for simulh 
taneous operation so that endwise and raf?lial= 
pressures are exerted simultaneously against said 
form to collapse the material thereof engaged by 
said shoes and to form a continuous annular rib 
or runner in the form. 

6. A barreldorming apparatus including a pair 
of spaced pressure members arranged in opposed 
relation and adapted to engage opposite ends of 
a hollow cylindrical form, means for moving 
least one of said pressure members in the direc~ 
tion of the other pressure member to exert end 
wise pressure against said form, a hollow ex 
pander shoe assembly carried by and movable 
with one of said pressure members positioned to 
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 rel 
tive movement therebetween, and means oar _ 
by said pressure members for actuating said ex 

pander shoe assembly when endwise pressure exerted against said form. 

7. A barrel-forming apparatus comprising 
spaced, swaging rings having internal cavities 
and disposed in opposed coaxial relation adapted 
to receive opposite end portions of a hollow c f 
lindrioal form and to conform the engaged por 
tions of the form to the shape of said rir . 
means for moving one of said 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 and 
positioned to enter the form when the swaging 
ring is engaged therewith, and cam members po 
sitioned to be within said. form and coactive with 
said expander shoe assembly, said cam members 
being rendered operable by movement of the 
swaging rings toward each other to actuate said 
hollow expander' shoe assembly against said form 
and to project the latter into the internal cavi 

ties of said swaging rings so as to provide radially outwardly extending annular runner on 
the form. 

8. A barrelwforming apparatus comprising 
spaced swaging rings disposed in opposed coaxial . 
relation adapted to receive opposite end portions 
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 swagJ 

rings toward the other so as to force the ends . 
'the form into the rings, an annular series of 
pressure shoes positioned to move generally ra~ 
dially against the form, and means actuated by 


