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Filed Sept. 22, 1965, Ser. No. 489,169 
20 Claims. (CI. 228-1) 

The present invention generally appertains to novel im 
provements in means for joining or connecting together 
the ends of successive plies or webs of sheet material so 
that the plies form a single continuous ply or web of any 
desired length and especially relates to novel improve 
ments in means for splicing the ends of successive plies 
or webs of metal foil. 

In winding or unwinding operations, during the fabri 
cation of metal foil, it is a conventional practice to join 
the ends of consecutive or successive plies or webs of the 
foil together by ultrasonic welding, whereby a continuous 
length of the foil may be obtained without affecting the 
condition of the foil and whereby the joined plies may 
be wound in a roll of any desired thickness just as though 
only a sole ply had been wound in coil form. 
One specific, though not restrictive, environment of 

the joining means or mechanism of the present invention 
is in association with equipment for unwinding double 
ply, that is two superimposed plies, rolls of metal foil, 
separating the plies and rewinding the individual plies 
into separate rolls. A double ply roll of the metal foil is 
mounted on an unwind stand and the double ply is fed 
to a separator mechanism wherein the plies are separated 
and the separate plies are then wound into individual 
rolls, 
As the separated plies are fed to the winding rolls, they 

pass over anvils which cooperate with an ultrasonic weld 
ing head. In this respect, when the trailing ends of the 
single plies reach the anvils, which may be in the form of 
rolls, the leading ends of the succeeding separated plies 
from an ensuing double ply roll are fed through the sep 
arator to the respective anvils. The leading and trailing 
ends are overlapped and the ends are Welded by ultra 
sonic welding energy. For purposes of economy and op 
erational procedures, it is desirable to employ only a 
single ultrasonic welder which cooperates with both an 
vils and to provide as simple a Supporting structure as 
possible. 

it has been proposed to position the anvil rolls on the 
supporting structure in spaced parallel relation lying Sub 
stantially in a common horizontal plane and to mount a 
rectangular supporting frame for the welding head above 
the anvil rolls. Such frame consists of two parallel long 
sections which overlie the anvil rolls and extend along 
the longitudinal axes thereof, and which are joined at 
their ends by transverse end sections. The ultrasonic 
welder depends from and is movably supported by the 
frame and, in its movements along the long Sections, co 
operates with the anvil rolls to produce the welding ac 
tion and effect a welded splice so as to bond the over 
lapped ends of the plies as they are supported by the 
anvil rolls. 
Such construction, as can be appreciated, is very awk 

ward to assemble, and is of such a substantial material 
nature to require a considerable amount of space and 
materials in its addition to the framework of the separa 
tor. Also, the long sections of the frame make it difficult 
to overlap the ends of the plies on the anvil rolls and to 
repair or replace the anvil rolls. Furthermore, during the 
operation of the welding head, it is inoperative for con 
siderable periods of time during its movements along the 
connecting end sections. These disadvantages defeat the 
very important economical and operational reasons for 
using a single ultrasonic Welder. 
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Accordingly, it is an important object of the present 

invention to provide a mechanism for supporting and 
moving a single ultrasonic welder in operational relation 
to the anvil rolls which is devoid of the aforedescribed 
disadvantages, and which makes it economically feasible 
to use a single ultrasonic welder by obviating the require 
ments for a complex supporting structure. 
A further object of the present invention is to provide 

means for mounting and moving the ultrasonic welder in 
relation to the anvil rolls so that there is no structural 
interference with ready access to the anvil rolls, and so 
that the costs of materials, installation and operation are 
at a minimum. 
Another important object of the present invention is 

to position the welding head between the anvil rolls and 
to provide means for swinging the welding head from a 
rest position in angular spaced relation to the anvil rolls 
into Welding relation with one of the anvil rolls for mov 
ing the welding head along such anvil roll, then for swing 
ing the Welding head over into welding relation with the 
other anvil roll, moving it therealong in welding relation 
there with and finally swinging the welding head back into 
its rest position. 

In line with the foregoing object, it is another object 
of the present invention to provide for the automatic con 
trol of such operational movements of the ultrasonic 
Welder after it has been placed initially in operation, such 
control being under the influence of the movements of 
the ultrasonic welder. 
A further object of the present invention is to provide 

means for Supporting and moving a joning means for 
plies of sheet material in a manner so that the joining 
means is normally spaced away from a support on which 
the adjoining ends of successive plies of the material are 
positioned, then is swung in a curvilinear path into con 
tact with the ends to act on them and join them together 
by being moved in a rectilinear path along the axis of 
the Support and across the widths of the adjoining ends 
of the plies. 
A still further object of the present invention is to pro 

vide a simple, compact and sturdy supporting and moving 
means for an ultrasonic welder in relation to an anvil 
So as to weld splice the ends of successive plies of metal 
foil in an economical, efficient and reliable manner. 
The foregoing and ancillary objects and advantages 

and structural features of merit are attained by this in 
vention, the preferred embodiment of which is set forth 
in the following description and illustrated in the accom 
panying drawings, wherein: 

FIG. 1 is a vertical cross-sectional view of a separator 
rewind mechanism for a double ply roll of metal foil; 

FIG. is an enlarged plan view of the welder support 
and movement means; 

FIG. 3 is an enlarged cross-sectional view taken on line 
3-3 of FIG. 1, and showing the welder support in eleva 
tion; 

FIG. 4 is an enlarged cross-sectional view taken on line 
4-4 of FIG. 3; 

FIG. 4A is a view, similar to FIG. 4, but showing the 
mounting means in its reverse position; 

FIG. 5 is an enlarged cross-sectional view taken on line 
5-5 of FIG. 3; 

FIG. 6 is an enlarged cross-sectional view taken on line 
6-6 of FIG. 5; 

FIG. 7 is an end elevational view showing a counter 
weight arrangement employed to ensure that the welding 
head bears on the anvil rolls with a substantially uniform 
preSSure; 

FIG. 8 is a schematic diagram of the wiring arrange 
ment for controlling movements of the welder head, and 

FIG. 9 is a diagrammatic view of the hydraulic control 
for Swinging the Welder to and from operative positions. 
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Referring now more particularly to the accompanying 
drawings, and initially to FIG. 1, for an understanding 
of the selected environment of this invention, the usual 
separator rewind mechanism 10 comprises a frame com 
posed essentially of spaced uprights or frame members 12 
and 14, FIGS. 2 and 3, supporting a series of separating 
rolls 16, rewinding rolls 18 and 20, anvil rolls 24 and 26, 
and welding mechanism 38. A double ply metal foil 22 
is fed to the separator mechanism 10 from an unwind 
stand (not shown), and is separated into individual webs 
or plies 22a and 22b which pass over anvil rolls 24 and 
26 before they pass under hold down roll means 28 asso 
ciated with the winding rolls 8 and 29. The anvil rolls 
24 and 26 are disposed in parallel, laterally spaced Tela 
tion and lie in the same horizontal plane. 
When the trailing ends of the plies 22a and 22b are 

located at the anvil rolls, the leading ends of successive 
plies (not shown), of an ensuing double ply roll on the 
unwind stand, are threaded through the separator its to 
the anvil rolls. The leading and trailing ends of the suc 
cessive plies are overlapped, and the ultrasonic welder 30 
is rendered operational so that the welding head 30a acts 
on the ends, whereby the overlapped ends are welded 
together by ultrasonic welding energy. Thus, the rewound 
rolls 8 and 20 may consist of a plurality of successive 
plies of metal foil which have been weld spliced together 
to form a continuous, single ply sheet of selected length. 
The present invention is particularly directed to means 

for mounting and moving the ultrasonic welder 30 in rela 
tion to the anvil rolls and comprises a rock shaft 32 
which is rotatably journaled adjacent its opposing ends 
in upstanding structural supports 34 and 36, FIGS. 2 and 
3, fixed on and forming part of the frame members 12 
and 4, respectively. The rock shaft 32 is positioned par 
allel with and equidistantly between the anvil rolls 24 and 
26 and lies in a horizontal plane above the common hori 
zontal plane in which the anvil rolls are disposed. The 
rock shaft 32, as shown in FIGS. 3 and 6, has coaxially 
reduced journaling ends 38 and 40, an axial bore 42, 
FIGS. 4 and 4A, and an elongated peripheral cutout por 
tion or slot 44 that exposes the bore 42. The end 38 of 
the rock shaft is rotatably mounted by a bearing unit 46 
in the support 34. 
The rock shaft 32, as shown in FIGS. 3 and 7, has on 

its end 38 a coaxially reduced, axial prolongation 48 to 
which is secured a collar 50 having a radially disposed 
externally threaded arm 52 on which is threaded a coun 
terweight 54 which is secured in adjustment by a nut 56, 
fixed stops 58, 60, on the frame member 12 limiting the 
movement of the arm 52 to oppositely directed, Substan 
tially horizontal positions. The opposite end 40 of the 
rock shaft 32, as shown in FIG. 6, is annular and receives 
a sleeve extension 62, fixed by radial pins 64, on an annu 
lar pinion 68 having a bore 70 which constitutes a con 
tuation of the rock shaft bore 42. The end 40 is rotatably 
supported by a bearing unit 72 secured in an opening in 
the support 36. 

Means is provided for mounting the welder 30 on the 
rock shaft for swinging movement in fixed relation thereto 
and for rectilinear movement therealong. Such mounting 
means includes a sleeve 74 which is circumposed on the 
rock shaft in radially spaced relation thereto. The sleeve 
has a portion of its circumference cut away to define a 
radial opening 76 which is disposed in radial alignment 
with the slot 44 in the rock shaft, as shown in FiGS. 4 
and 4A. A collar 78, integral with the sleeve 74, circum 
scribes the opening 76 and extends radially outwardly 
from the sleeve 74. The inner end portion 80 of the body 
of the welder 30 is socketed in the collar 78 and is held in 
place by the one or more set Screws 82. 
The rock shaft 32 is formed on its periphery with cir 

cumferentially equidistantly spaced, axially extending 
slots 84a, 84b and 84c, within which are positioned roll 
ers 85a, 85b and 85c, respectively, which are mounted 
within the sleeve 74 on radial shafts 86. The roller and 
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4. 
slot arrangement ensures that the rotary movements of 
the rock shaft are translated into swinging movements of 
the welder in a curvilinear path about the axis of the rock 
shaft without lost motion and also permits the sleeve and 
the welder to move freely in a rectilinear path along the 
rock shaft. The roller shafts 86 are eccentrically mounted 
in cartridges 87 that are rotatively adjustable in radial 
bores 88 in the sleeve, as disclosed in Patent No. 
3,143,067, to permit adjustment of the sleeve 74 relative 
to the rock shaft 32 and to take up any slack so that the 
sleeve is rotatively rigid with the shaft. 
As shown more particularly in FIGS. 3 and 6, reversible 

means is provided for moving the sleeve 74 and the as 
sociated welder 30 in a rectilinear path along the rock 
shaft, back and forth between the supports 34 and 36. 
This means includes an elongated driven lead screw 90 
which is rotatably journaled between the supports 34 and 
36, and is disposed below and parallel with the rock shaft. 
The end portion 92 of the lead screw is journaled by a 
bearing unit 93 in an opening in the support 34, FIG. 3, 
while the end portion 94 is supported by a bearing unit 
96 in a through opening 98 in the support 36, FIG. 6. 
The end portion 94 is connected by a coupling 100 to the 
drive shaft of a reversible electric motor 102 that is Sup 
ported by a variable transmission unit 104 fixed to the 
outer face of the support 36. 
A follower 106 is threadingly engaged on the screw 90 

and has a radial extension 08 which is fixed by screws 
10 to a ring 112 which surrounds the rock shaft, FIG. 6, 
and is fixed by screws 114 to the outer race of a ball bear 
ing assembly 116 which is secured to one end of the sleeve 
74. The bearing assembly 116 accommodates the Swing 
ing movement of the sleeve 74 and associated welder 30 
relative to the follower 106 and maintains engagement 
of the follower with the sleeve for moving the sleeve 
rectilinearly irrespective of the angular position of the 
welder 30 relative to the follower and screw rod. 
The welder head 30a is rotatable and means is provided 

for rotating the head 30a as it moves over the overlapped 
ends of the plies on the anvil rolls in response to the recti 
linear travel of the sleeve on the rock shaft. In this re 
spect, it is to be realized that the welder head 30a has two 
operative positions, one in relation to the anvil 24 and 
the other in relation to the anvil 26, and, in both such 
positions, the sleeve and welder are moved along the 
rock shaft 32 so that the welder head traverses the anvils 
and rolls over or rotates on the overlapped ends of the 
plies resting on the anvils. 
The welder head rotating means, referring to FIGS. 4 

and 4A, includes a pair of elongated stationary racks 
within the slot 44 in the rock shaft 32, one rack 118 being 
fixed at the inner edge of the flat wall 120 of the slot 44 
and the other rack 122 being fixed at the inner edge of the 
opposite, but shorter flat wall 124 of the slot 44. The walls 
120 and 24 are in spaced, parallel, confronting rela 
tion and the racks 118 and 122 extend axially of the rock 
shaft 32, but are in offset relation with respect to the 
axis of the rock shaft; and said racks have their teeth on 
the opposing faces thereof. 
An elongated stationary rod 126 extends axially of the 

rock shaft and is disposed eccentrically in the axial bore 
42. One end of the rod is fixed in the support 36, as 
shown in FIG. 6, and the other end of the rod is secured 
by a bolt .28 to an upstanding bracket 130 fixed to the 
frame member 12, as shown in FIGS. 2 and 7. A pinion 
132 is adapted to mesh with the teeth of the racks 118 
or 122 and walk along the rack 118 or the rack 22, 
depending upon whether the welder 30 is to the right or 
the left of the rock shaft, that is, whether the welding head 
3 Cea is traversing the anvil roll 26 or the anvil roll 24. 
The pinion 132 is urged by spring pressure so that its 
outer face bears constantly against the rod A26 whereby 
it is maintained in engagement with one of the racks in 
either the right or left position of the welder. 
The pinion 132 is fixed to the inner end of a stub shaft 
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134 which is housed in a bore 36 formed in the inner end 
of a shaft 138, the welding head 3(a being secured to the 
outer end of the shaft 38. The shaft 238 rotatably extends 
through an axial bore 140 in the welder body. The outer 
end portion of the stub shaft 134 is formed with an axial 
cavity 42 within which a coil spring 144 is housed and 
constantly urges the stub shaft 34 from the bore 136 to 
retain the stub shaft and pinion 32 against the cam rod 
126 with the pinion in mesh with one of said racks. 
The stub shaft 34 is keyed to the welder head shaft 

138 by means of a key 48 carried by the stub shaft and 
slidable in a keyway 150 formed axially in the wall of 
the bore 136. Thus, as the sleeve 74 is moved rectilinearly 
on the rock shaft, the pinion 132 will roll along one of 
the racks 18 or 22 and, through the keyed arrangement, 
drive the supporting shaft 133 of the rotary welding head 
30a. Thus, the welding head 30a is rotated in response to 
the rectilinear travel of the sleeve 74 on the rock shaft 32 
in either directional movement of the sleeve as caused 
by the reversible drive means which is constituted by the 
reversible electric motor 102, the lead screw 98 and the 
follower 66. 
Means for rotating the rock shaft 32 so as to Swing the 

welder 30 in a curvilinear path, as shown in FGS. 5 and 
6, includes the pinion 68, which is secured to the end 40 
of the rock shaft 32, and a vertically disposed rack 58 
that is reciprocal within a vertical passageway 156 in the 
support 36. The rack 158 has its teeth loosely enmeshed 
with the teeth of the pinion 68 enabling limited freedom 
of movement of the welder head 30a relative to the anvil 
rolls, as shown in FIG. 5. The rack 158 is attached to a 
piston rod 160 which has its piston i62, FIG. 3, slidably 
housed in a hydraulic cylinder 64. Upper and lower 
threaded screws 166 and 68 in the passageway 156 con 
stitute adjustable stop means to be engaged by a lateral 
abutment 170 on the back of the rack, 
The operation of the welder 30, in association with the 

separator mechanism 10, can best be understood from a 
consideration of FIGS. 1-3, 8 and 9. The welder 36 is 
normally in a rest or inoperative position, as shown in full 
lines in FGS. 1 and 2. In such rest position, the Welder 
is disposed vertically upwardly from the rock shaft 32 so 
that the plies 22a and 22b may be fed over the anvil rollis 
24 and 26 without any interference, and the anvil rolls 
are easily accessible. When the trailing ends of the plies 
22a and 22b arrive at the anvil rolls and the leading ends 
of successive separated plys reach the anvil rolls, the lead 
ing and trailing ends of the respective plys are overlapped 
on the anvil rolls, such overlapping being effected man 
ually or by any suitable mechanical means. 

After the ply ends have been overlapped on their re 
spective anvil rolls 24 and 26, the present invention is 
placed in operation to effect an automatically controlled 
movement of the welder 38 in its weld splicing of the 
overlapped ends of the plies. The operation is initiated 
by closing a main switch 182 in the control circuit, FRG. 
8, which includes positive and negative main lines i84 
and 186 connected to a source of electrical energy (not 
shown). The weider 30 is in a vertical rest position A, 
FIG. 2, and, in such position, bears against a limit SWitch 
188 on the support 36, and holds it open to deemergize a 
solenoid 190. 
The solenoid 90, on the right in F.G. 9, in association 

with a solenoid 194, on the left in FIG. 9, controls a four 
way reciprocatory control valve 92. Pressure lines 196 
and 198 are connected between the valve i32 and the 
opposite ends, respectively of the cylinder 64 to convey 
pressure fluid thereto for actuating the piston 162. The 
valve 192 is connected with a pressure line 202 and an 
exhaust or return line 204 both of which are in com 
munication with a pressure fluid source 266. Pilot oper 
ated check valves 208 and 2:6 are operatively positioned 
in the pressure lines 196 and 98, respectively. 
With the welder 30 in the park or rest position A, prior 
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6 
controls the energization of the right solenoid 190, is 
held open by the engagement therewith of the welder. 
In this position, a limit switch 212, between contact 
points 214 and 216, is also open and deemergizes a coil 
218 which, in turn, deemergizes the left solenoid 194 so 
that the control valve 92 is in a neutral position and the 
piston 162 is locked by the pilot operated check valves 
208 and 210. With the circuit in this condition, the rack 
bar 158 has its central portion in contact with the pinion 
68 with the abutment 170 located midway between the 
stops 66 and 168. 
When the main switch 182 is closed, a relay 220 is 

energized which energizes the solenoid 190 to cause the 
control valve 192 to move to the right. The control valve 
is thus moved out of its neutral position and fluid pres 
sure is supplied to the cylinder 64 to move the piston 
162 and, consequently, the rack 58 to drive the pinion 
68 to swing the welder 30 to engage its head 30a with 
the anvil roll 26. At this position, the abutment 470 on 
the rack 158 engages the stop 168 and the welder head 
drive pinion 32 is shifted by its spring 44, under con 
trol of the cam rod 126, into mesh with the rack E8, 
FIG. 4A. As the welder body moves slightly, the limit 
switch 188 closes and the relay contacts 221 in the lock 
up circuit 222 are closed, thereby locking in the right 
solenoid 96. 
As the welder 30 swings fully to the right side into the 

position B, FiG. 2, it contacts and closes a limit switch 
224 which closes the contacts of the forward starter 226 
for the traversing electric motor 102 and the motor is 
energized and the circuit is sealed in. The motor drives 
the lead screw 90 which causes the follower 66 to move 
the sleeve 74 and welder 30 along the rock shaft 32 with 
the Welding head 36a bearing on the overlapped ends 
on the anvil roll 26 and rotating therealong due to the 
rotation imparted thereto by the rack 18 and pinion 32. 
The counterweight 54 ensures that the head 30a bears 
on the overlapped ply ends with a uniform pressure, 
whereas the loose fit between the rack 58 and pinion 68 
ensures that the head 30a is not pressed against the anvil 
roll with undue force. 
When the welder 30 reaches the position C, FIG. 2, 

adjacent frame member 12, after the welding head 30a 
has completed its weld splicing traversal of the overlapped 
ply ends on the anvil roll 26, it engages the limit switch 
212 on the frame member 12. Upon actuation of the limit 
Switch 22, the circuit for the forward starter 226 of the 
electric motor is broken and the motor is stopped, and 
the self-locking circuit energizing the relay 218 is closed 
and locked in by bridging the contacts 214 and 216 to 
energize the left solenoid 94. 

Actuation of the solenoid 94 causes the control valve 
192 to move to a left position and the fluid pressure acts 
on the piston 62 in the cylinder 64 to move it substan 
tially its full length until abutment 76 on the rack bar 
258 engages stop 166. This full stroke movement of the 
rack bar 158 drives the rock shaft pinion 68 and causes 
the rock shaft 32 to rotate substantially 180° and the 
Welder 30 to Swing curvilinearly substantially 180° to 
position D, FEG. 2, whereby the welder head 30a is moved 
from engagement with the overlapped ends of the plys 
on the anvil roll 26 into engagement with the overlapped 
ply ends on the anvil roll 24. In the position D, the welder 
contacts a limit switch 228 on the frame member 12, 
whereby the motor reverse starter 230 is energized, caus 
ing the motor i02 to drive the welding head back across 
the overlapped ply ends on the anvil roll 24. 
When the Welder reaches the position E, FIG. 2, it con 

tacts a limit Switch 232, carried by the frame member 14, 
0 starter 230 is deemergized, thereby deenergizing the motor 

102, the relay 234 is energized, deemergizing the relay 
218 and the left Solenoid 194, and the right solenoid 190 
is energized causing the control valve 92 to move so 
that the Welder is swung toward its rest or park posi 

to actuation of the SWitch 182, the limit Switch 188, which 75 tion A. When the welder reaches the vertical position A, 
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it contacts and opens the limit switch 88, thereby de 
energizing the right solenoid 90 and the control valve 
292 is moved to a neutral position so that the Weider 36 
is held in its rest or park position A. 

This completes the splicing cycle which consists of 
swinging the welder 30 from the rest position A into the 
operative position B, then along the anvil roll 26 in a 
rectilinear path to the position C, then Swinging the 
welder in a curvilinear path of substantially 180 into 
position D, moving the welder along the anvil roll 24 to 
the position E and finally swinging the Welder 90 back 
to the rest or park position A. A safety SWitch 236 is 
provided in the main circuit to interrupt the operation 
at any time. When the welder is swung from position C to 
position D, the welder head drive pinion 32 will be 
shifted by the cam rod 126, under the control of its Spring 
44, from the rack i8 to the rack 22, FIG. 4, so that the 
head will be driven in the opposite direction. 
While the preferred embodiment of the present inven 

tion and preferred environment therefor have been de 
scribed herein, and illustrated in the accompanying draw 
ings, other forms and environments can be realized as 
come within the spirit and scope of the appended claims. 
What is claimed is: 
1. Means for joining the adjacent ends of Successive 

plies of sheet material comprising a Supporting means 
adapted to be arranged transverse to the lengths of the 
plies, means for connecting the ends together, means for 
moving said connecting means in a curvilinear path 
into and out of joining engagement with the ends, and 
means for moving said connecting means in a rectilinear 
path across the ends in the act of joining the ends 
together. 

2. Means for joining the overlapped ends of Succes 
sive plies of metal foil comprising an anvil disposed trans 
verse to the lengths of the plies and on which the over 
lapped ends are supported, an ultrasonic welder, means 
for moving said welder in a curvilinear path into and out 
of welding relation with the overlapped ends, and means 
for moving said welder in a rectilinear path over the over 
lapped ends along the longitudinal axis of the anvil to 
weld splice the ends together by ultrasonic welding 
energy. 

3. Means for joining the overlapped ends of two pairs 
of successive plies of metal foil comprising anvil means 
disposed transverse to the lengths of the successive plies 
of each pair for supporting the overlapped ends of each 
pair, an ultrasonic welder, means for moving said welder 
in a curvilinear path into welding relation with the over 
lapped ends of one pair of plies, and into welding relation 
with the overlapped ends of the other pair of plies, and 
means for moving said welder in a rectilinear path over 
the overlapped ends of the pairs of plies to weld spice 
the ends together by ultrasonic welding energy. 

4. Means for joining the overlapped ends of two pairs 
of Successive plies of metal foil comprising, anvil means 
for supporting the overlapped ends of each pair of metal 
foil plies in angular spaced relation, an ultrasonic welder, 
means for moving said welder in a curvilinear path into 
welding relation with the overlapped ends of one pair of 
plies and also into welding relation with the overlapped 
ends of the other pair of plies, reversible means for mov 
ing said welder in rectilinear paths over the overlapped 
ends of the pair of plies to weld splice the ends together 
by ultrasonic welding energy, and control means for both 
of said last-named means and including means for actuat 
ing said curvilinear path moving means to move the 
welder from a rest position between the ends of the pairs 
of plies into welding relation first with the overlapped 
ends of one pair of plies, means for actuating said rec 
tilinear path moving means to move the welder over said 
ends, means for again actuating said curvilinear path mov 
ing means for moving the welder into welding relation 
with the overlapped ends of the other pair of plies, means 
for actuating said rectilinear path moving means to move 
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3. 
the welder in an opposite direction over the overlapped 
ends of the other pair of plies, and means for actuating 
said curvilinear path moving means to return the Welder 
to a rest position. 

5. Means for joining the overlapped ends of two pairs 
of successive plies of metal foil comprising a pair of la 
terally spaced apart, parallel anvil rolls, for respectively 
supporting the overlapped ends of a pair of plies, an ul 
trasonic welder, means positioned between said rolls for 
supporting the welder for curvilinear movement into Weld 
ing relation with the overlapped ends of each pair of 
pies, and means for moving said welder in a rectilinear 
path over the overlapped ends of the pairs of plies to 
weld splice the ends together by ultrasonic welding energy. 

6. Means for joining the overlapped ends of two pairs 
of successive plies of metal foil comprising opposing, 
spaced upstanding frame members, a pair of laterally 
spaced apart, parallel anvil rolls mounted between the 
frame members and over which the pairs of plies, are 
adapted to pass and on which the overiapped ends rest, 
a rock shaft rotatably journaled on the frame members 
and positioned parallel with and between the anvil rolls, 
means for rotating the rock shaft in a defined and limited 
angular clockwise and counterclockwise movement, an 
ultrasonic welder, means mounting the welder on the rock 
shaft for movement there with in a curvilinear path into 
and out of welding relation with the overlapped ends on 
each anvil roll, means securing Said welder mounting 
means on the rock shaft for movement of the welder in 
a rectilinear path along the longitudinal axis of the rock 
shaft, and reversible means operatively connected to said 
Welder for moving the welder in said rectilinear path so 
as to cause the welder to traverse the anvil rolls in weld 
ing relation with the overlapped ends thereon and weld 
splice the ends together by ultrasonic welding energy. 

7. Means for joining the overlapped ends of two pairs 
of Successive plies of metal foil comprising, spaced up 
standing frame members, a pair of laterally spaced par 
aliel anvil rolls mounted between the frame members and 
over which the respective pairs of plies are adapted to 
paSS and on which the overlapped ends rest, a rock shaft 
rotatably journaled on the frame members and positioned 
parallel with and between the anvil rolls, an ultrasonic 
Welder, means mounting the welder on the rock shaft 
for movement in a curvilinear path responsive to rotary 
movements of the rock shaft, means for rotating said rock 
shaft in limited clockwise and counterclockwise directions 
so as to Swing the welder into and out of welding relation 
With the overlapped ends on each anvil roll, means se 
Curing said welder mounting means on the rock shaft for 
movement of the welder in a rectilinear path along the 
axis of the rock shaft, reversible means for moving the 
Welder in said rectilinear path back and forth along the 
axis of the rock shaft, and control means for the rock 
shaft rotating means and for the reversible means for 
moving the Welder so that the welder is swung from a rest 
position adjacent one of the frame members and in spaced 
angular relation to both anvil rols into welding relation 
With one anvil roll, is then moved along said one anvil 
roll to Weld splice the overlapped ends on said roll, then 
is SWung over into welding relation with the other anvil 
roll, is then moved back along the other anvil roll from 
the other of the frame members toward the one frame 
member and, upon completing the weld splicing of the 
ends on said other anvil roll, is swung into rest position 
adjacent said one of the frame members. 

8. The invention of claim 7, wherein said anvil rolls 
are disposed in a common horizontal plane and said rock 
shaft is disposed in a horizontal plane above the hori 
Zontal plane in which the anvil rolls are disposed, and 
adjustable counterweight means is carried by the rock 
shaft to ensure that the head of the welder bears on the 
anvil rolls with a substantially uniform pressure and 
exerts an adjustable clamping force on the overlapped 
ends with the anvil rolls. 
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9. The invention of claim 7, wherein said means for 
rotating the rock shaft includes a pinion carried by the 
rock shaft, a reciprocatory rack operatively engaged with 
the pinion, and means for actuating the rack. 

10. The invention of claim 9, wherein said last means 
includes a hydraulically operated piston connected to 
the rack, and a hydraulic system controlling the move 
ments of said piston and responsive to the control 
63S. 

1. The invention of claim 9, wherein the teeth of the 
pinion and the rack have a loose fit permitting limited 
freedom of movement of the head of the welder relative 
to the anvil rolls. 

12. The invention of claim 7, wherein said means 
mounting the welder on the rock shaft includes a sleeve 
loosely circumposed on the rock shaft and said means 
receiving the mounting means on the rock shaft includes 
the provision of circumferentially spaced, axially extend 
ing slots in the peripheral surface of the rock shaft, and 
rollers carried by the sleeve internally thereof and extend 
ing radially therefrom and disposed in the slots. 

13. The invention of claim 2, wherein means is pro 
vided for eccentrically mounting the rollers so as to 
enable adjustment of the sleeve relative to the rock shaft. 

14. The invention of claim 12, wherein said sleeve has 
a radial opening, a collar surrounding the opening and 
in which the welder is socketed. 

15. The invention of claim 2, wherein said welder 
has a rotary head engaging the overlapped ends, and 
means responsive to the movement of the sleeve in a 
rectilinear path on the rock shaft for rotating the welder 
head. 

16. The invention of claim 15, wherein said rock shaft 
is provided with an axial bore and is formed with an 
elongated slot radially extending through a portion of its 
periphery and communicating with the bore, and said 
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means for rotating the welder head includes stationary 
rack means disposed in the bore of the rock shaft and 
extending axially thereof, said welder including a body, 
means attaching the body to the sleeve in radial registra 
tion with the slot, a rotary shaft for the welder head ro 
tatably mounted in the welder body, and a pinion carried 
by the welder head shaft and enmeshed with the rack 
eaS. 

17. The invention of claim 16, wherein said rack 
means includes rack bars disposed in vertically offset fac 
ing relation, a rod eccentrically fixed in the bore of the 
rock shaft and extending axially thereof between the rack 
bars and resilient means urging the face of the pinion into 
contact with said rod so that as the rock shaft is rotated in 
a clockwise or counterclockwise direction the pinion will 
be in engagement with one of the rack bars. 

8. The invention of claim 7, wherein said reversible 
means for moving the welder in a rectilinear path includes 
a reversible screw rod rotatably journaled in the frame 
members and disposed adjacent to and parallel with the 
rock shaft, a reversible prime mover operatively con 
nected to the screw rod, a follower member on said screw 
rod and actuated thereby, and means connecting the fol 
lower member to the welder mounting means. 

19. The invention of claim 17, wherein said last named 
means includes a bearing assembly which enables rotation 
of the rock shaft and swinging of the welder relative to 
the Screw rod. 

20. The invention of claim 7, wherein said control 
means includes an electrical circuit having limit switches 
contacted by the welder in its curvilinear and rectilinear 
novements. 
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