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Apphcatlon filed Ma.rch 22 1916.

To all whom < wmay concern.:

Be it known that we, Froyp S. Yoursey,
Epwarn C. WarLEER, "and ASHRELEIGH S!
Moszs, all citizens of the United States, and
said Froyo S. Yoursey and Epwarp C.
Warkzsr residing at St. Louis, in the State
of Missouri, and said Asmereier S. Moses
residing at New York, State of New York,
have invented a certain new and useful Im-
provement in Keg-Making Machines,  of
which the followmcr is a spec1ﬁcm1on

This invention 1elates to machines for
forming sheets into tubular structures, such
as kegs, and more particularly, to means and
methocls of welding.

One of the ob]ects of this invention is to
prov1cle a machine which will form a sheet
so as to cause its ends to abut and then
weld the abutting ends to form a butt weld.

Another object is to provide a machine

of this type which will not only form and

secure the ends of a sheet, but also strip
or eject. the formed sheet from -the machine.

Another object is to provide a machine-

of this type which is automatic in its action,
and certain and reliable, so as to insure
such proper sequence of operation of the
different mechanisms as to prevent 1*1te1 fer-
ence.

Another object is to prov1de a novel weld-
ing means and method, whereby the welded
seam will be uniform and damage is pre-

vented.

Further ol)]ects will fnppe‘u from the de-

tail description taken in connection with

the accompanying drawings, in which:

Figure 1 is a front elevamon of a machine
emboclymo this invention;

Fig. 2 is a plan;

I‘w 3. is a side eleva‘mon

F1o 4 is a section on the hne 44, I‘w
2, the mandrel being shown in elevamon fmcl

the welding torch and bnclxet being
omitted ;
TFig. 5 is a section.on the lme 5—5, T)o 2

I‘w 6 is an enlarged section of the Welfl—
ing forch -and its- St‘lnd‘LI‘Cl taken on the
line 44, Tig. 2.

Fig. Tisa sectlon on the line 7—7, Fig. 65

Flcr 8isa sectlon on the line 8—— Tlo
2; but showing the formers down;

Fig. 9isa plan of the controller, part of
the C‘LSll’lO‘ of which is cut away te show a
c;om;rolhnor valve and eam;

KEG MAKIN’G MAC‘&INE

qpﬁmﬁcatmn of Letters Patent.

" positioned in the bracket 4.

Senal No. 85,795..

Fig. 10 is al sectlon on the lme 10—10
Fig, 9

Flcr 11 is an enlarged sect1on on the l1ne
11—11 Fig. 9;

JTig. 12 s an enlaroed sect1on on “the line

1919, FlO‘ 11;

Fi g, 13 is a clmor‘lm showmcr the electrlc‘l,l
connectlons between the’ controller and the
machine;

Fig. 14 is an enlarged detail of a part. of
the controllmg mech%msm )

Fig. 15 is a diagram showmrr the sequence

. Patented Mar 15 1921.
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of operatmn of the different elements of the

machine;

Fig. 16 is a view similar to Flo 6 but

shovvlng another embod1ment of this i 1nven-
tion; and,

Fig. 17 is a view similar to Fig. 8, but

70 .

showmg ‘mother embodiment of th1s 1nven- s

tion. .
Referring to the accompanymc drawmcrs,
cleswnates a, base having mounted thereon
Qtand'u’ds 2 and 8. The standard 8 -has

75 °

mounted thereon a bracket 4 carrying the .

mandrel: - This mandrel comprises a cen-
tral part or base 5, fixed to the bracket, and
wings 6 pivoted,. at their loweér ends, at 7
to the base. The upper. ends of the WHIO‘S
have connected thereto eccentric straps s

engaging oppositely. arranged eccentrics 9
ﬁxecl to a shaft 10 having a bearing in the

base 5, and provided. with a sproeket 11
( A chain 12 en-
gages the' sprocket 11. and passes over a

80

85

sprocket 13 mounted -on a stub shaft in the -

standard 3. The chain 12 is connected by
a bolt 14 with a cross head 15 working in
guides 16 on the standard 3, and conneccted
Wlth the piston rod 17 of a p1st0"1 working

in the cylinder 18 moun‘ced on the -base 1.

With this construction, reciprocation of the
piston will cause an outward and inward
movement of the wings 6 to e*{p‘md and con-

90

95

tract the m’tndlel as shown in T“)gs 5and

8 respectively. -

‘Spotters 25 move vertically in a br 1rlﬂe or

support 26. connecting the. standards’ 9 and

fixed, at their-lower ends, in a cross head
28 p1voted at 29 on a lever or frame 30,
which in turn is pivoted to the piston rod

31 of a piston working in a cylinder 32

100 -

8, and these spotters are formed on links 27 -

105

mountecl in a standard 9. Movement of the .

plston in the eylinder will hr\é)ve the spottew




2

25 toward and from the mandrel, so as to

- clamp the sheet S against: the mandrel.

210

" connected, at their outer ends, to the ends.

15

Arms or carriers 35 are pivoted at 36 be-
tween the standards 2 and 8, and these arms
carry former jaws 37 pivoted at 46 to the

arms 385, and at 47 to and flexibly supported :

by links 88 in turn pivoted at 39 to the pis-
ton-rod 40 of a piston working in a cylinder
42 mounted on the base 1. Chains 43 are
connected, at" their inner ends, with the
bridge 26 by means of eye bolts 44, and are

45 of the jaws 87, which ends are ‘curved
and beveled; so"as to conform- to the man-
drel. ~ The links 88 are. connected by a

~strong spring 48, which ténds to move the

20

R

25

52 in“the bracket 50. The cross head 51 is.

.80

lower ends of the jaws 87 toward each other,
so as to ‘separate these jaws at their upper
ends. ~Reciprocation of the piston will cause

“the jaws to move up and down and toward

and from each other, as shown in Figs. 1 and
, 0 as to wrap the sheet S avound.the
mandrel, j A ‘
A skeleton bracket 50 1s mounted on ‘the
bracket 4, and this bracket has mounted
therein a. cross head 51 working in guides

fixed to the end of a piston rod 53 having
a connecteéd piston working in a cylinder
54 mounted on the bracket 50. The cross

. head 51 has mounted thereon o welding tool

35
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; the bracket, and arranged to be clamped in

65

55 of ‘any suitable construction, this welding
tool being preferably of the oxy-acetylene
type, and mixture being conducted thereto
by means of a tubing 56. This tool is sim-
ply illustrated:in a‘general way, and no at-
tempt has: been made to show it in detail,
since it may be of any well known type.

The tube is. provided with a suitable regu-

lIating valve 57, which may regulate the
mixture, or, concurrently, the flow. of the
oxygen and acetylene, and this valve is pro-
vided with an. arm carrying a cam roll 58
working in a cam groove 59, 60, in one of
the side members of ‘the bracket 50.. The
cam groove has a straight portion 59 which
operates to -open the valve .its maximum
amount, and cam' portions 60 which operate
to set the valve to its. minimum’ port-open-
ing. The left cam. groove 60 is formed in
a plate 61 slidable on the side member of

adjusted position by screws 62 working in
grooves 63. Reciprocation of the piston wall
move the tool back and forth along the man-
drel, and the cam groove 59, 60 will so ad-

~just the flow of gases to the tip as to cause

60
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.described. i

this flow, and, therefore, the flame, to be
reduced at the ends of the strolke of the tool,
which ends of the stroke correspond to the

end of the sheet S. The purpose of this

construction will be mdre fully hereinafter

Rods 70 project through and are- guided

by holes in the bracket 4, and are arranged.

~the piston in the cylinder, while the valve

1,371,833

~around the mandrel. These rods are con-

nected with ‘a cross head 71 mounted on a
piston rod 72 of a piston working in a cyl-

‘inder ‘74 -mounted on the bracket 4. This

forms g stripper device which operates to
strip the formed keg or receptacle from the
mandrel, this' being accomplished by for-
ward movement of the piston and the con-
nected rods 70. ‘
Referring now more particularly to Figs.
9 to 15 inclusive, 80 designates a base which
has mounted thereon covers 77 and 78, the
latter of which forms a valve casing into
which any- suitable motive fluid, such as
water, oil, or compressed air, is led by a pipe
79. The base 80 has algo formed thereon &
casing 81 sub-divided into a series of pockets
or chambers 83 and 84, the sub-dividing
partitions running crosswise of the casing,
and there being 1n: this case five separate
pairs of inlet chambers 83 and 84. Iach
pair of chambers has a pair of pipes 82
and 85 leading to opposite ends of its ‘cor-
responding -cylinder. A’ common  exhaust
chamber 86 extends along the casing. Six

80

85

90

separate valves 87 control the inlet and ex-

haust to the chambers 83 and 84, and each
of these valves has a vilve rod 88 provided
with cam rolls 89 and 90 on.a yoke 91, the
end of this yoke being guided in ways 92

95

on the base 80. The cam rolls 89 and 90 °

are engaged respectively by cams 98 and 94
mounted on a shaft 95. There are a pair of
cams 93 and- 94 for every valve, one cam
engaging one cam roll, and the other the
other. cam roll, and these cams are adjust:
ably connected with a disk 76 on the shaft
95, so that the cams of a set may be inde-
pendently adjusted in-any desired angular
relation with respect to each other and with

100

105

respect to the shaft. The shaft 95 has

mounted. thereon a gear. 96, with ~which
reshes a pinion 97 loosely mounted on the
shaft.of an eleetric motor 98. The pinion

18 clutched: to- and from' the motor shaft

by .a clutch 99 controlled by an electro-
magnet 100. - With this construction, rota-
tion of the shaft 95 will operate the valves
87, and each valve will control.its corre-

~sponding cylinder, go as'to alternately ad-

mit and exhaust ‘motive fluid to and from
the opposite ends of the cylinder, which the
actuated valve controls,.it being understood
that one cam 93 will control the-admission
of motive fluid .to one end. of the cylinder,

110

115

120

and the exhaust from the other end of the **

cylinder, while the cam 94 will control the
reverse operation, “In this particular case,
the valve 938 controls the forward stioke of

94 controls the return stroke. :
The shaft 95 extends into a casing 101
fixed to the base 1. and having mounted

125

therein a series (in this case six) of lugs -

102, each lug carrying a pair.of contacts

130
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103 insulated from the casing. A:contact
104, of flexible material; is mounted on an
arm 105 fixed to the shaft, and is arranged
to close pairs of contacts during the rotation
of this arm with the shaft. Suitable elec-
trical conductors are connected with the con=
tacts, and issue from the casing 101 through
the outlet 120, ' I

~The electrical connections are shown in
Fig. 13. "As shown in this figure, one con-
tact 103 of each:set is connected to a com-
mon terminal, which is connécted with :one
of the terminals of the electro-magnet 100,

~ the other-terminal of the electro-magnet be-
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ing connected with a double pele switch 106
receiving current from anysuitable source of
supply 107. Theother terminal ofthedouble
pole switch is connected by a series of con-
nections with the other contacts of each set,
and these connections will now be described
in detail. Tt will be noted, first, that the
contacts 103 are inclined inwardly:in the
direction of rotation of the arm 105, so that
the contact 104 will be under tension, and,
as it leaves, one pair of contacts will snap
into engagement with the succeeding pair of
contacts. ' : - S
Referring to Figs. 13 and 14, one of each
set of contacts 103 is connected in circuit
with the relay, the series of relays corre-
sponding to the contacts being indicated by
SM, F, ST, MFT, S¢, StR. Connécted in
circuit with certain of these relays are sets
of contacts 108, each set being yieldingly
mounted on a block 109 and adapted to be
closed by pins-or projections 110 on:certain
of the piston rods, so that the piston rods
will operate to close the contacts. Thus, the

pair of contacts connected in. circuit with’

the relay Fare adapted to be closed by the
mandrel piston rod upon-its forward move-

ment; the contacts connected in circuit with

the relay ST are adapted to be closed upon
the forward stroke of the former piston;
the contacts connected in “circuit with the
relay MET are adapted to be closed upon
the forward stroke of the tool piston rod;
the. contacts connected in ‘circéiit’ with the

relay St are adapted to be closed upon-the

return movement of the former piston rod;
and the contacts connected In circuit with
the relay S¢R are adapted to be closed upon

forward movement of the stripper piston

rod. ' The circuit through the electro-mag-
net 100, the contacts 103, the.different re-
lays, and the different contacts 108 are com-

pleted by a main 111 connected to the right

terminal of the switch 106. A" switch 112
is adapted to close the circuit through the
first relay  SM, ‘so as to connect the same
directly with the main 111, and this switch
112 may be spring actuated so as to be nor-
mally open. Each relay has an armature
113 “electrically connected with the relay
terminal and adapted, when attracted by the

3

relay, to engage a-contact 114, d series.of
these contacts 114. being .connected with a

_branch. 115 connected to the main 111" The

action is, ‘therefore, such that, if the cir-
cuit through any of the relays is completed,
then the movement ofthe relay. armature
will close a contact 113, 114, so as to con-
nect this.relay directly to the main 111,
independent of the contact 108, or even the
switch 112, “and" this - contact  will. remain
closed until the circuit is broken by the ‘dis-
engagement. of the brush- 104 with the:con-
tacts 103, .~ . o

‘Starting now with the parts as shown in
Fig. 13, and referring; also, to the sequence

70

75

80 . -

diagram, Fig. 15, the parts will be in-the -

~ positions shown in the ‘drawings, that is,

with the mandrel contracted, the spotter;
former, stripper and the tool retracted, and
with the brush ‘104 bridging the contacts
103.:: If the switch- 112 is now closed, the
circuit will be completed through the clutch
electro-magnet, the contacts 103, the brush
104, the relay SM, and the main 111.. This
connection will preliminarily be through the
switch 112, but, immediately - thereafter,

cuit will remain’ closed until the brush 104
leaves the spotter and mandrel contacts 103,
at which time, also, the:contacts 118, 114 of

-the relay SM are separated. The operator

can, therefore, after closing the switch 112,
again release or even open the same. - Dur-
ing the movement: of the brush 104 and the
shaft 95, the valves 87 will be operated to
admit motive fluid to the mandrel and spot-
ter cylinders, so as to cause the mandrel to
expand and the spotter to clamp- the-sheet
against the under face of the mandrel. Ro-
tation of the shaft 95 will-continue until the
brush 104 leaves the spotter and mandrel
contacts 108, at which time the circuit will

85

90

‘through the contaets 113, 114, and this eir-.-

95

100

105

be broken and the shaft 95 will stop, unless

the contacts 108 in’ circuit with the former
relay I have been closed by the mandrel
piston, in which latter case the: circuit 1is

110

completed through the contacts 108 with the

snapped into . engagement. with -and -closed
the former contacts 108.  The shaft 95 will
now- be rotated to admit-motive fluid to the
former cylinder so as to cause the-formers fo
“wrap the sheet around the' mandrel.s Tt will,
therefore, ‘be seen -that it+is" insured that
the former will not be started until:the man-
drel has been fully expanded. Aftér the
contacts 108 have once been closed, the-cir-
cuit is completed directly through the arma-
ture of ‘the relay I to.the corresponding
contact 114, so that the:circuit will remain
closed until the brush 104 leaves the. former
contacts “and ‘snaps into -engagement with
the suceeeding pair of contacts 108. " When
the ‘brush 104 connects the:succeeding ‘pair
of contacts 103, the circuit will be open un-

‘main- 111, as brush 104 has, by this time; -

115
120

125
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less the former has closed the contacts 108
in circuit 'with the relay ST, in'which latter
case the circuit is completed and the shaft
95:is rotated to admit motive fluid tothe
spotter and tool cylinders to cause the spot-
ter to return and the tool to-move forward.
Upon the succeeding movement of the relay

"MFT is connected in-circuit, provided the

contacts 108 have heen closed by the. tool
piston rod upon its forward movement, and
during the movement of the shaft 95, the
mandrel is ‘contracted, the former with-
drawn, and the tool also retracted. :The
circuit: is now closed through the:stripper
contacts 103 and the relay. St, provided the
contacts 108:in that circuit have been closed
by the ‘return of: the former.~ During ' ths
succeeding movement of ‘the shaft 95, mo-
tive fluid is admitted to the stripper: cylin-
der to move the stripper forward to eject
the keg body from the mandrel.. Upon the
completion of the forward movement of tlie
stripper, the contacts 108 are closed to close
the circuit of the relay SzR, whereupon the
shaft 95 will .continue in its movement- to
cause-the return of the stripper.. As:ithe

‘brush 104 now: leaves the stripper: return-

contacts 103, and if the switch 112 is, at this
time, open, the ‘circuit will be broken and
the shaft 95 will stop, causing the entire
machine to come to rest at the completion
of the cycle of operations.: If the switch
112 is now again closed, the machine: will
perform another: cycle of operations. :
Tt will, therefore, be seen that, in accord-
ance with this invention, it is-insured: that
each operation will be completed before the
succeeding operation. will start. This. in-
sures the performance of the separate func-
tions of the mechanism in- accordance with a

predetermined cycle of operations. With

this controlling mechanism it is: possible-to
use a separate motor for each -mechanism,
and, therefore, permit the use of fluid pres-
sure operated means for operating the sepa-
rate elements of the complete mechanism.,’
In. accordance “with this: invention, the

“sheet is first: pressed. positively ‘against:the

‘50

"5b

60
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bottom of the mandrel by the spotters, and
the formers then operate to fold :the sheet
around the mandrel: The provision of the
chains 43, which form a flexible backing for
the sheet and which are movable with the
sheet around the mandrel, together with the
movement of the jaws on account of their
peculiar mounting, causes the sheet to -be
tightly wrapped around the mandrel Arom
its center toward its ends, so as to cause the
sheet to firmly engage the mandrel surface

at all points.” The keg can, thercfore, be -

made to conform closely to the mandrel, and
to & given size. - With this construction it is
possible to form a butt weld, since ;the-ends
of the sheet will move toward each other
until their ends engage, and then the linkage

_proaches the ends of the sheet.

1,371,833

connections, together with the slight play in
the joints, will cause. the jaws. to gutomati-
cally adapt themselves so-that. the ends of
the sheets will:abut and not overlap.. In
this way the formation of a butt joint-is in-
sured, and this butt welded joint will form
a practically continuous surface, which. is
desirable in kegs or containers which are to
be provided with closures. = .. - o
Tt is sometimes desirable to form a lap
weld instead of a butt weld. The mech-
anism may  be. readily  converted for that
purpose. Referring to Fig. 17, the link 38

is shown as. provided with a leaf spring 138

anchored at:its end on said link, and pro-

“vided, at its free end with an adjustable
“serew 189, adapted to engage a face 140 on

the.arm 37. By a proper adjustment of
the screw: 138, this screw is made to engage
the face 140 during the latter. part of the

70

75

80

85

movement of the arm 37, so as to retard the -

" mechanism on that: side during.the latter

part of its movement. This will cause the
retarded jaw 45 to lag behind the unretarded
jaw, so that the right edge.of the sheet S,
Fig. 17, will be placed on the mandrel be-
fore the left edge of the sheet comes down
on -the mandrel, thereby: causing: the left
edge to lap over the right edge and form a
lap joint.” The machine can, therefore, bhe
readily: converted into. one which forms a
lap:joint. : Sl ‘

In the welding of a seam, the-conduction

90

95

of the heat to the sheet is necessarily greater . -

when midway of.the sheet, or away from
its ends, than at the.ends of the sheet. This
is because, in the former case, the conduction
iz in all directions, while, in the latter, it is
through only 180°. TIf, therefore, the rela-
tion of the game with respect to the seam 1Is
constant,:the sheet, while at.a proper heat
it its center, on account of the more rapid
loss: by radiation, is liable to burn at the
ends of the seam on account. of the smaller
amount of radiation.  In accordance with

~ this invention, therefore, the relation of the

flame: with respect to the seam is controlled
by the mature of the seam material adja-

_cent the point impinged by the flame. This’

can be accomplished in a number of ways,
one of which, as shown in Fig. 6, is by the
throttling: of the gas to reduce the. flame as
the welding  tool approaches ‘the ends of
the.. sheet.  In accordance ~with :another
method, the duration of the flame contact is
controlled. . and reduced -as the flame ap-
The first
method is shown in Figs. 6 and 7, and has
been briefly referred to. In accordance with
this construction, by a proper. construction

of the cam groove 60, the welding tempera-

ture of the sheet can be maintained constant.
By adjustment of the slide 61, the machine
can - be. adapted  to- different length kegs.
This adjustment need, however, be only at
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one end, since the sheet can always-be placed
on the mandrel so that the other end. abuts
against a gage 33 on the beam 26. The cam
groove 60 can be so formed that the gas is
entirely shut off when the tool reaches its
retracted position, a pilot flame being uti-
lized to light the gas automatically.

Fig. 16 shows another embodiment of this

invention. In accordance with this con-
struction, the .cross head 51 has ‘mounted
thereon a bracket 152 which has an arm 153

extending along the tool guide and the cyl--

inder, and which may be supported by a
bracket guide 125 on the flange of . the
cylinder 54. The arm 153 has mounted
thereon a pair of cams 126, which are adapt-

ed to be adjustably clamped thereon: by hav-:

ing a slotted connection therewith. The
pipe 841is provided with a check valve which
opens inwardly, but closes -outwardly.
Shunting the check valve is a pipe circuit
128 having a valve 129, the arm 130 of which
is connected with a link 131 guided in a
bracket 182 moved downwardly by a spring

133 and having a cam roll 134 engaging the

arm 153. With this construction, therefore,
the inlet of the motive fluid to the right end

- of the cylinder 54 is unimpeded, being di-
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rectly through the pipe 84 past the check
valve 127, while the exhaust of the motive
fluid from that end of the cylinder must be

through the branch 128, as the check valve.

closes the passage directly through the pipe
84. When the valve 129 is fully open, as

‘shown in.dotted position, Fig. 16, the flow of
motive fluid through the branch 128 is un-
.impeded, and the tool will, at that time,

move at its maximum rate: when: however,
the valve 129 is partially closed, as shown in
full lines, then the passage through: the
that time, move at its minimum rate. :

- As the tool reciprocates back and. forth,
the cam roll 134 is moved from full line po-
sition to dotted position to open and .par-
tially close.the valve 129.; - As the took-pro-

‘branch 128 is throttled and the tool will, at

_ceeds on its initial forward movement, with

the cam roll 134 engaging the right cam 126,
the movement of the tool will be at a maxi-
mum rate; as soon, however, as the cam roll
184 leaves ‘the cam 126, the movement of

‘the tool will be at a minimum rate. - The
‘cams 126 are so placed as to result in a move-
"ment of the tool at the maximum rate -as-
55:

the tool starts and leaves the ends of the
sheet; but to result in the mk_Jquent of the
tool being a minimum after it is once fully
on the-sheet. - The tool will, therefore, move
rapidly on and rapidly off of the sheet, but
when fully on the sheet, will move at a uni-
form..slow rate... By the proper proportion
of the cams 126 the heating -effect on the

-seam can be made absolutely uniform.  As
_there is no throttling of pipe 82, and, there-

fore, no back pressure to the return move-

- form.a butt-joint." O
- 5. In.a machine of the class described, the
combination with a mandrel, of formers co-
“operating therewith, flexible means connect-

&

ment .of the tool, the return movement will
be rapid, which is necessary, as the seam-is
welded upon the forward movement.

It 1s obvious that various. changes may be
made in-the details of construction without
departing from the spirit of this invention,
and 1t is, therefore, to be understood .that

this invention is not to be limited to the gpe- -

‘cific construction shown and described. - -

Having thus described the invention, what
is claimed is: - o el

1. In a machine of the class described, the
combination with a mandrel, of formers co-
operating therewith, and means for actuat-
ing-said formers, adapted to permit said
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formers to adjust themselves to said man- -

drel and the sheet to be formed, said formers
operating to wrap a sheet around said man-

drel to. position the edges thereof in abut-.

ting.relation and to hold the-sheet edges so

positioned. on the mandrel and press the

same together to form a buttjoint.,

- 2. Ina machine of the class described;the
combination with-a mandvel, of formers co-
operating: therewith, -and means-for actuat-

ing said formers, adapted to.wrap a sheet

around said mandrel and position the edges
thereof in abutting relation, and means for

:supporting said formers to permit the same
tel

to adjust themselves to the wrapped.sheet,

:adapted.to cause said formers to hold the’
sheet edges so positioned on the mandrel and
-press the same together to form a butt joint.

- 8. In a machine of the class described, the

combination with .a mandrel,.of formers co-
_operating therewith, and means for actuat-
-ing-said formers, adapted to wrap a sheet

around said mandrel and position the edges

‘thereof in abutting relation, and flexible"
-means for supporting said formers, adapted
to cause said fermers -to engage the sheet .

edges so positioned to form a butt jeint.
- 4. In.amachine of the class described, the

-combination with a mandrel, .of formers co-

operating therewith, flexible means connect-
ing said formers adapted to-form a support
for. a sheet, sand means for actuating said
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- formers, adapted to- wrap. the sheet around -
-said-mandrel and position the edges. thereof

-in abutting relation, said. formers operating 116

to-.engage the sheet edges so positioned.to -

ing said formers adapted to form a support
for a sheet, -and means for actuating said

~formers, adapted to wrap the sheet around

-said mandrel and position-the edges thereof

in-abutting relation, and flexible means for.
“supporting said. formers, adapted to cause
- said formers to. engage the sheet edges so -

positioned to form a butt joint.

6. In a machine of the class describéfi, the.
.combination with a mandrel, of formers co-
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“ope1 -ating therewith to wrap a- sheet around
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said! mandrel and a flexible backing con-
nected with said formers,  and adapted to
move with the sheet around said mandrel.

7. In a machine of the class described, the
combination with a mandrel, of: formers co-
operating therewith to wrap a sheet around
said mandrel, a support adjacent said man-

drel; and ﬂex1b1e backings connecting said’

formers with said support and adapted to
move with the sheet around said mandrel.”
8. Tn a'‘machine of the class described, the
combination with ‘a ‘mandrel, of formels co-
operating therewith-to wrap a sheet around
said mandrel, and a flexible backing sup-
ported in the middle and connected at its
ends to said formers, adapted to move with
the sheet around said mandrel, ©+ ‘
=9 In a machine of the class descubed the
combination-with & mandrel, of ‘means for

clamping ‘a  sheet intermediate its ends

against said mandrel, formers adapted to
wrap the clamped sheet around said man-
drel, and a flexible backing connected’ with
said formers, adapted to move Wlth the sheet

‘around said mandrel

10. . In a machine of the ola,ss desc11bed
the combination ‘with a‘'mandrel, of means
for clamping a sheet intermediate its ends
against said mandrel, formers adapted to
wrap the-clamped sheet around ‘said man-
drel, and a flexible backing supported inter-
mediate its ends and connected at its ends

with said formers, adapted to move with the :

sheet around said-mandrel:
11; “In a machine of the - class descrlbed
the combination with a mandrel, of formers

“cooperating - therewith *to wr‘mp 4. sheet
‘around said ‘mandrel, adapted to position

the edO'es thereof in abuttmov relation, and

‘a ﬂemble backlntr connected with~ said-

formersiand adapted to move with the sheet
around said mandrel, said formers ‘operat-
ing to engage the sheet edO'es so pos1t10ned
to form a butt joint. -

12, In a machine of the class desc11bed

‘the:éombination with a mandrel; of means
for clamping a sheet intermediate its ends.

against ‘said ‘mandrel; formers: adapted to
wrap: the ‘clamped: sheet, around said man-

- drel, ad'rpted to- position’ the edges thereof

Ses

in abuttlno relation; and:a. flexiblo backing
connected Wlth S‘le formers, adapted  to

move with the sheet arcund said mandrel

and engage the sheet edwes to form 3 butt

“joint.

13. In a machme of the class descrlbed
the combination with a mandrel ‘of formers

o (ooperatmcr therewith, carriers’ for movably
S

supporting 'said- formers means connecting

formers; fmd means for actuatmg said
formers.

‘14.-In’a machlne of the. class, descrlbed
the comblnmtlon with a mandrel, of formers

1,871,833

cooperatmg therewith, carriers for movably
supporting said formers flexible means. for

connecting - the mandlel engaging ends of -

said’ formers and means f01 actuatm(r said
formers.

15. In a machine of the cl’Lss descrlbed
the combination with a mandrel, of form—
ers codperating therewith, C‘lI‘I'lelS for mov-
ably supporting said foriners intetmediate
their ends; means connecting the mandrel-
enoaamtr ends of said: formers ‘and actuat:
Ing medns conoected to the other ends of said
f01mers

16.In 5 machlne of the class descrlbed
the combination with a mandrel of formers

~codperating ‘therewith, carriers for movably
supporting said formers intermediate their
_ends,; means for flexibly connecting the'man-

drel -engaging ends of said f01mers, and
actuating means connected to the other ends
of said formers.

17. In a machine of the class desorlbed
the combination with a mandrel, of formers
cobperating therewith, pivotally mounted in-
tersecting arms adapted to pivetally support
$aid formers intermediate their ends, means
connecting the mandrel-engaging ends of
said formers, and actuating means connected
to the other ends of said formers..

18;"In~ a machine -of ‘the class descrlbed'

the combination with a mandrel of formers

“codperating therewith, carriers for movably

supporting said formers a flexible backing
connecting the mandrel-enoramng ‘ends- of

- said-formers, and means for actuatmg saud

formers.
‘19, In-a machme of the class descrlbed

the combination with a mandrel, of formers
codperating  therewith, plvotally mounted

intersecting arms adapted to pivotally sup-
port said’ formers intermodiate their ends, a

flexible backing connecting the mandrel-en-
gaging ends of said f01mers, and actuating

‘means- connected to- the other ends of sald
“formers.

'90."In a machine of the class descrlbed
the' combination with a mandrel, of means

“for forming a’ sheet around said mandrel

adapted to join the edges of said sheet, a

welding - tool, 'and ‘means for: moving sald”
“tool ‘back and forth’ along the joined: edges,

adapted to weld the same together.
91, In. a machine of the class déscribed,
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the combination with a mandrel, of means .

for forming a- sheet’ around said mandrel’

adapted to. join the edges of said sheet, a
welding tool, and means for -moving sald
tool alonor said mandrel and the 301ned edges

“of the sheet thereon; adapted to Weld the,
Cjoint.-
the - free mfmdrel erlo'aomor ends of smd‘ :

99. Tn"a machine of the - class described,

the combination with a frame and a mandrel-
" thereon, of formers adapted to wrap a sheet
“around said mandrel and join the ‘edges

thereof, a Weldlng tool mounted’ for riove-
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ment on said frame, and means for moving
said tool along said mandrel and the joined
edges of the sheet thereon, adapted to weld
the joint.

23. In a machine of the class described,
the combination with a frame and a mandrel
thereon, of formers adapted to wrap a sheet
around said mandrel, a welding tool mounted
for movement on said frame, and means for
actuating said formers and said tool in co-
operative relation, adapted to join the edges
of the sheet and then move said tool along
the joined edges while the sheet is held by
said forming means.

24. In a machine of the class described,
the combination with a frame and a man-
drel thereon, of formers adapted to wrap a
sheet around said mandrel, a welding tool
mounted for movement on said frame, and
means for actuating said formers and said

2

tool in codperative relation, adapted to en-
gage the edges of the sheet to form a butt
joint and then move said tool along the
joint while the sheet is held by said form-
Ing means. :

25. In a machine of the class described,
the combination with a mandrel, of formers

codperating therewith, means for actuating

said formers, adapted to wrap a sheet around
said mandrel, and position the edges thereof
in abutting relation, said formers operating
to engage the sheet edges so positioned to
form a butt jont, a welding tool, and means
for moving said tool along the joint while
the sheet is held by said forming means.
In testimony whereof we have hereunto
affixed our signatures.
FLOYD S. YOUTSEY.
- EDWARD C. WALKER.
ASHELEIGH S. MOSES.
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