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ELECTRONIC SEAMING MACHINE 

Willard C. Rykert, Hinsdale, Ill., assignor to 
Union Special Machine, Company, Chicago, Ill., 
a corporation of Illinois 

Application June 15, 1948, Serial No. 33,189 
(C. 219-47) 11 Claims. 

This invention relates, to apparatus, commonly 
designated electronic seaming machines, used for 
the purpose of bonding together, by high fre 
quency electric oscillations, sheets or sections of 
dielectric material. This is done by including in 
the Sean one or more thermoplastic films or lay 
erS. rendered adhesive by the dielectric losses 
therethrough resulting from the generation of an 
ultra ... high frequency field in the region of the 
Seam. In machines of this character electrodes 
are engaged with the opposite faces of the Sec 
tions of dielectric material constituting the work 
to be united, and relative movement is created be 
tWeen...the-electrodes, and the sections of material 
to Subject. Successive increments of the work to a 
high-frequency field, thereby producing a bond 
along a desired Seamline. 
...Heretofore machines of the foregoing character 

have been provided with rigid, unyielding rollers, 
in closely Spaced relation, and the materials to be 
bonded have been fed through the bight of the 
rollers either by the frictional driving action 
thereof, or through the aid of auxiliary feeding 
means. The rollers have served not only as work 
feeding. means but as electrodes for the delivery 
of the high frequency oscillations to the work 
pieces for the generation of the desired heat. The 
rotary electrodes, and work feeding rollers em 
ployed heretofore have been formed, largely of 
rigid metal' So as to serve the dual functions in 
dicated. 

. It has been found necessary in the operation of 
the machines, as heretofore constructed, to pro 
Wide means for preventing the actual engagement 
of the electrodes with each other whenever the 
high frequency oscillations have been delivered 
thereto. It has been found that if the electrodies 
are permitted to come into direct contact with 
each other, objectionable arcing will occur when 
they are separated as the work pieces are ad 
Walnced between them or as-an incident to the in 
troduction of the work. Such arcing has fre 
quently caused the surfaces of the electrodes to 
become pitted and unsuitable for further use. 
A primary object of the present invention has 

been to provide rotary electrodes of improved con 
struction adapted to deliver the desired high fre 
quency oscillations to the opposite faces of the 
work pieces under more favorable conditions than 
is possible through the use of the rigid rotary 
electrodes heretofore employed. 
Toward the foregoing end, an important fea 

ture of the invention is the provision of rotary 
electrodes, for naachines of the character in 
dicated, which have yielding surfaces on elements 
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of good electrical conductivity adapted to engage 
the opposite faces of the work. These elements 
are adapted to engage the Work Over a greater 
area than is possible with rigid rollers. The rigid 
rollers, heretofore employed, have had a relatively 
thin line contact with the work, so that the field 
set up in the dielectric material, at any instant, 
has been of Very limited area. In accordance 
with the present invention, on the other hand, the 
flattening of the peripheries of the rotary elec 
trodes has served to increase their-area of en 
gagement with the Work, So that the high fre 
quency oscillations are set up through a portion 
of the work having a correspondingly greater 
area. A condenser of Substantial area is thus 
formed by the parallel faces. Of the flattened por 
tions of the electrodes and the interposed dielec 
tric material. This gives rise to various advan 
tages. It permits the use of a high frequency 
current of lower voltage, since the heating effect 
of the field set up in the dielectric material is 
maintained at each point over a longer period of 
time. A particular point along the line of Sean 
may remain in the field during a plurality of feed 
ing movements of the work. So that the intensity 
of the heating action need not be so great. The 
increased effective area of the electrodes at any 
instant also permits higher Seaming speeds to be 
employed. 
Another object of the invention has been to 

provide a more positive feed for the Work, While 
retaining the advantages of rotary electrodes. 
This is accomplished by the provision of flexible 
rotary electrodes adjacent to, or positioned be 
tween two portions of, a rigid feed roller. The 
flexible electrode for each roller is formed With a 
slightly greater outside diameter than its aSSO 
ciated rollier, So that as the rigid rollers are urged 
forcibly against each other, or the opposite faces 
of the work, the flexible electrodes are flattened 
at their points of contact. The arrangement is 
such, moreover, that the force required to flatten 
the flexible electrodes, to the extent permitted by 
the rigid feed rollers, is relatively Small. This 
makes it possible to provide as much pressure aS 
desired between the feed rollers, since these are 
not brought in contact with portions of the Work 
which are softened by the action of the heat gen 
erated by the high-frequency oscillations. The 
areas of the work which are heated by the high 
frequency field are subjected only to the relatively 
light squeezing action of the resilient means tend 
ing to maintain the circular form of the elec 
trodes. This force, as indicated above, may be 
made relatively small. A quite positive feed may 
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be insured by the friction created between the 
high pressure feed rollers and the Work. 
A still further object of the invention has been 

to provide an arrangement in which objection 
able arcing is eliminated even though the elec 
trodes are permitted to come into direct en 
gagement with each other and are then Sepa 
rated while the power is turned on. It has been 
found that the dielectric material may be fed 
into and out of the path of the feed rollers and 
the flexible electrodes without producing Serious 
arcing difficulties. Apparently this is due in 
part to the lower voltages permitted and in part 
to the fact that as the work is fed between the 
electrodes the latter remain in direct contact 
with each other until the work has advanced to 
or beyond the plane extending through the axes 
of the two feed rollers. As the material ad 
vances through this plane the electrodes are 
separated, and a certain amount of arcing takes 
place, but the interval of time involved is SO 
Small that no substantial harm is done. The 
arc is formed for only an instant. When rigid 
electrode rollers are employed, on the other hand, 
the arcing continues for a sufficient period to 
injure the Surfaces of the electrodes. 
An additional object of the invention has been 

to provide electrodes which serve to produce 
their heating effect more uniformly over the 
width of the Seam. Electrodes as heretofore 
constructed have had a tendency to concentrate a 
greater portion of the field, and hence the heat 
ing effect, at the corners or edges of the rotary 
electrodes with resultant Weakening of the 
seams at these points. This tendency has been 
overcome by the provision of flexible electrodes 
and by providing a special configuration to the 
periphery of the same. It has been found that 
the field generated between the improved rotary. 
electrodes does not have the same tendency to 
concentrate at the corners or edges as do prior 
electrodes. The distribution of the field Over 
a broader area, due to the flattening of the work 
engaging portions, as explained above, apparent 
ly contributes largely to this result. The heat 
being transmitted through the material over a, 
longer period of time, and therefore being of 
lesser intensity at any given instant, has an 
opportunity to become more evenly distributed 
over the width of the Seam. 
While the invention is applicable to machines 

for either continuous or intermittent feeding 
of the work, it is particularly advantageous in 
relation to machines having an intermittent 
feed. The intermittent feeding of the work, 
which is produced, for example, through the Iro 
tation of the feed wheels through Successive 
Small increments corresponding with stitch 
lengths, enables the operator to turn the Work in 
relation to the feed rollers and electrodes at 
times when the rollers are stationary. It has 
been found that work may be turned on a relar 
tively Small radius of curvature, at Such times, 
when the intermittent feed action is provided. 
The formation of Seams of Small radius is Ore 
difficult when a continuous feed is provided. 
Moreover, the present invention enables the for 
mation of an uninterrupted seam even though 
the feed is intermittent. This is not possible 
when rigid rotary electrodes are employed. 
Other objects, features, and advantages of 

the invention will appear from the detailed de 
Scription of an illustrative form of the Sane, 
which will now be given in conjunction with the 
accompanying drawings, in which: 
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4. 
Fig. 1 is a view, partly in front elevation and 

partly in vertical section through a machine em 
bodying the invention; 

Fig. 2 is an end elevation of the machine as 
viewed from the left in Fig. 1, a cover for the end 
Of the overhanging arm being removed to dis 
close the interior mechanism; 

Fig. 3 is an end elevation of the machine as 
viewed from the right in Fig. 1, a portion of the 
frame being broken away to disclose the interior 
construction and certain of the shafts being 
shown in section; 

Fig. 4 is a botton view of the machine, a pol 
tion of the cover plate for the lower end of the 
standard being broken away to show the interior 
mechanism; 

Fig. 5 is an enlarged detail view in section 
along the line 5-5 of Fig. 1; 

Fig. 6 is an enlarged detail view, in end ele 
vation with some of the parts broken away, 
showing the work feeding rollers and the rotary 
electrodes: 

Fig. 7 is a vertical Sectional view through the 
feed rollers and electrodes, taken along the line 
1-7 of Fig. 6; 

Fig. 8 is a transverse Section through One of 
the electrode bands in the course of formation: 

Fig. 9 is a detail view in section through a 
portion of the periphery of one of the electrodes; 
and 

Fig. 10 is a diagrammatic view showing a Suit 
able electrical circuit employed in the use of the 
invention. 

Referring now to the drawings, the illustrative 
machine comprises a main frame having a work 
Supporting member f0, a vertical standard f, 
and an Overhanging arm 2 terminating in an 
enlarged head 3. The work Supporting member 
f0, it will be understood, is adapted to be mounted 
in a Suitable table (not shown) which is prefer 
ably adapted to carry the entire electronic Seam 
ing apparatus. In the Outer end wall of the 
vertical standard there is mounted, in suitable 
needle bearings 4, a shaft f carrying at its 
outer end a combined hand wheel and pulley 6 
adapted to be connected by a V-belt or the like 
with any Suitable Source of power, Such as a 
pulley driven by an electric motor. In axial 
alignment with the shaft 5 is a shaft having 
a reduced end a adapted to fit into the bore 
provided at the inner reduced end portion 8 
of the shaft, 5. Secured to the reduced portion 
8 of the shaft is an eccentric 9, preferably hav 

ing a Spherical surface, arranged to cooperate 
With a strap 20 which is connected by a pitman 
2 and a similar strap 22 with a Spherical por 
tion of a pin 23 adjustably mounted in an elon 
gated slot 24 in an arm. 25. The latter projects 
from a driving element 26 of a one-way clutch. 
This clutch is, in general, one of the type shown 
in the patent to Long et al., No. 1,692,130, granted 
On November 20, 1928. It will be understood that 
by adjustment of the pin 23 along the slot 24 the 
Stroke of the airn 25 may be varied and the 
angle through which driving member 26 of the 
clutch is oscillated may be correspondingly 
varied. Operation of the member 26 in a clock 
Wise direction (Fig. 3) will impart a like move 
ment to a driven clutch member 27 Secured to a 
driven shaft 28. This is accomplished through 
the roller and can clutch elements illustrated in 
the Long et al. patent above mentioned. Op 
eration of the driving member 26 in the Opposite 
direction, however, will not impart rotation in 
that direction to the driven member of the clutch 
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due to the action of a -stationary member 29 
cooperating, through similar roller and team 
members, to prevent reverse rotation. Plate 29 
is:secured to the end: wall, of the standard by 
means of: screws. 30. Shaft - 28 is carried by a 
bearing sleeve. 3... and extends, therefrom to and 
through another bearingsleeve, 32 at the left end 
of the work support. 
Outwardly of the sleeve, 32 there is secured to 

the end of the shaft 28 a unit 33 which comprises 
a feed roller and rotary electrode, to be present 
ly described in detail. The unit 3 has a central 
sleeve...with an enlarged, collar-like head 84 se 
cured to the shaft 28 by means of a set screw, 35. 
On a reduced portion 36 of the sleeve there is 
mounted a pair of members 37 and 38 adapted to 
form a feed roller having spaced work engaging 
cylindrical surfaces. 39 and 40. The members 
37, and 38 are preferably formed of... a relatively 
hard and non-yielding material having good di 
electric properties. They may suitably beformed 
of a type of silicone rubber corresponding with 
ordinary hard rubber but, having greater resist 
ance to high temperatures. Any other material 
having similar. characteristics may be used for 
the produ?ction of these parts. Between the parts 
37 and 38, there is clamped a disc-like or washer 
like element 4 formed of a suitable soft rubber 
like material having good dielectric properties 
and capable of withstanding relatively...high tem 
peratures up to say .500. F. It has been found 
that a silicone rubber of the type, commercially 
sold under the trade name 'Silastic,' type No. 
167, is quite satisfactory for the purpose. This 
has properties of elasticity and compressibility 
corresponding with those of ordinary rubber, and, 
at the same time, it is... capable of , withstanding 
higher temperatures without deterioration or in 
jury. It also has a high dielectric constant. 
Around the periphery of the element 4 there is 
provided a ring or band. 42 formed of material 
having - good electrical conductivity and having 
high flexibility and resilience. This ring may 
suitably be formed of an aluminum bronze alloy 
and have a wall thickness of, say, .010 of an inch. 
Preferably the edges...of the ring are bevelled at 
an angle of 45°, as shown at 43, and 44 in Fig. 8, 
and the bevelled edges are, in the course of pro 
ducing the .intermediate or electrode member of 
the unit, spun downwardly over the outer faces of 
the rubber like, element 4. The band 42 is ar 
ranged to have good press fit over the element 
4 and is adapted to yield readily in response to 
any radial pressure. The resilience of the band, 
together with the resilience, and yieldability of 
the rubber-like element 4, tends to maintain the 
band, and element in truly circular form, when 
ever the radial pressure is released. To retain 
the parts 37,38 and 4 in assembled relation, a 
nut. 45 is provided, this cooperating with a re 
duced threaded end 46 of the central sleeve. 
Nut 45 serves to urge, part 38 against element 4 
and the latter, against part. 37 which, in turn, is 
urged against the shoulder provided by the en 
larged portion. 34 of the sleeve. As shown in 
Fig. 7 the element 4 preferably fits over a 
shoulder provided by a reduced portion of the 
member 37 and it is of slightly greater thickness 
than the length of this shoulder to permit it to 
be squeezed slightly in the assembly of the parts. 
The band 42 is of slightly greater outside diam 

eter... than the cylindrical Surfaces. 39 and 40. It 
has-been found desirable to make the latter...about 
i.75 inches in diameter, and the band is prefer 
ably about.040'. greater...in diameter than said 
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surfaces, although it may be more or less than 
this. depending upon the diameter of the sur 
faces 39, and 40, the nature of the work to be 
done, and possibly other factors, the band may 
Suitably have a diameter which is between .020 
and .050'' greater than that of Said surfaces. As 
a result of this the band 42 is flattened out 
slightly at the point of engagement of the unit 
with the work, as the feed roller (parts 37 and 
38) is urged: against the work in the manner to 
be explained hereinafter. This flattening of the 
band is readily permitted by its flexibility and by 
the yielding character of the element 4. It will 
be noted also (Fig. 7) that a substantial clear 
ance is provided between the element, 4 and the 
outer portions or parts 37 and 38. 
Cooperating with the lower unit 33, which ex 

tends upwardly through a suitable opening in 
the upper Surface of the work support 0, is a 
similar unit 47 mounted above the work support. 
Unit 47 comprises a pair of relatively rigid and 
unyielding members. 48 and 49 formed of di 
electric material, such as hard silicone rubber, 
and having between them a yielding, relatively 
Soft, rubber-like element 50, preferably formed 
of silicone rubber such as that sold under the 
trade name Silastic, type No. 167. Surrounding 
the element 50 is a metal band 5 formed of a 
good electrical conductor, Such as aluminum 
bronze, and having Suitable flexibility and re 
silience, as explained in connection with the band 
42. The outer periphery of the band 5 is slightly 
larger in diameter, say to the extent of 20 to 50 
thousandths of an inch, than the cylindrical pe 
ripheral Surfaces 52 and 53 of the members 48 
and 49. The unit 47 comprises: a central sleeve 
or collar 54 formed integrally with a bevel gear 
55. To the outer end of the collar 54 there is 
Secured, as by Screws 56, a disc 5 - which serves 
to clamp the members 48, 49 and 50 against the 
shoulder provided by the inner surface of the 
bevel gear 55. The arrangement is such that 
lipOn the tightening of the Screws 56, the men 
bers 48, 49, and 50 will be firmly clamped in 
place and Will be caused to turn as a unit with 
the bevel gear 55. 

If the collar 54 is made of the same, diameter 
as the sleeve portion 36 of the lower unit, the 
partS-48, '49 and 50 may be made identical with 
the parts. 37, 38, and 4, respectively. However, 
the collar 54 may be of somewhat greater di 
ameter than the part 36 and, in that event, the 
Opening at the centers of the parts. 48 and - 49 
Will be correspondingly enlarged. They may, for 
example, be of the same diameter as the opening 
through the element 50 and the shoulder on the 
part 48, on which the element 50 is shown mount 
edin Fig. 7, may be eliminated. 

It will be noted that as in the case of unit 33, 
the yielding element. 50 has substantial lateral 
clearance at its outer portion in relation to the 
rigid feed roller parts. 48, and 49. This clearance 
in both units facilitates the desired flexing of 
the bands and the consequent compression and 
yielding of the elements, 4 f. and 50. 
The unit 47 is mounted upon a stud 58, which 

projectS laterally from a bracket 59 and is se 
cured in the bracket by a set screw 60. Any suit 
able means may be provided for retaining the 
unit. 47 on the Stud 58 for rotation thereon. The 
latter may, for example, be provided with an en 
larged head at its outer end for this purpose. If 
desired, the bevel gear and its collar 54 may be 
provided with a bearing sleeve or bushing to co 
Operate with the stud 58. . Bracket 59, as best 
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shown in Fig. 6, is secured to the OWer end of a 
rod which extends upwardly through Suit 
able bearings in the head 3 of the frame and 
may be reciprocated axially therein. A spring 
62, Surrounding the bar 6, cooperates at its 
lower end with a collar 63 secured to the bar and 
at its upper end with the bottom of an adjust 
able Screw-threaded sleeve 64. The Spring thus 
serves to urge the bar 6 downwardly under a 
force which may be suitably adjusted. Sleeve 
64 may be turned by means of its knurled head 
65 (Fig. 2) to vary the tension of the spring 
2. Downward movement of the bar 6 by the 

Spring is limited by the engagement of the under 
surface of a collar 66, Secured to the bar, with a 
knife edge 67 on a washer 68 resting upon the 
lower bearing for the rod. Collar 66 is So posi 
tioned on the bar 6 as to arrest the downward 
movement of the bar at Or about the point at 
which the Surfaces 52 and 53 on members 48 
and 9 are brought into engagement With the Sur 
faces 39 and 40 on members 3 and 38. It is de 
sirable generally to limit the downward nove 
ment of the upper unit So that the Work feeding 
Surfaces of the rollers are held Spaced apart, 
when no Work is present, to the extent of about 
half the thickness of the Work being seamed. 
Thus if two fins of 4 mills thickness are being 
united, said Surfaces should be held about 4 
mils apart. The top points of the work feeding 
Surfaces 39 and 40 fall preferably at or slightly 
above the plane of the work Supporting Surface 
of the member 9. When the Surfaces 52 and 
53 are substantially engaged with the Surfaces 
39 and 40, the bands 5 and 42 will be in engage 
ment and will have their peripheries, at the 
point of engagement, flattened so as to provide 
a Surface contact having a length, in a circun 
ferential direction, of between about is and A 
Of an inch. 
A sleeve 69, Slidably mounted on the bar 6, has 

an arm 0 (Fig. 2) extending rearwardly and 
arranged to cooperate with a slot 7 formed in 
the rear Wall of the head 3. To another por 
tion of the Sleeve 69 there is Secured a link 2 
extending downwardly from the free end of a 
lever 13 which is pivotally mounted at 74 on the 
overhanging arm 2 of the frame. The opposite 
end of the lever 3 is connected with the upper 
end of a vertically extending rod 75, the lower 
end of which is connected with a rock member 
75a (Fig. 4) carried by part iO of the frame 
below the work supporting Surface. This rock 
member is connected, in a manner Well under 
stood in the art, with a foot treadie or knee op 
erated member or other means operable at the 
will of the operator. It will be understood that 
downward movement of the rod. T5 Will rock the 
ever 3 and lift, the link 2 and sleeve SS. The 
initial upward movement of the sleeve Will be 
ide, but it will then engage the Under Surface 
of the collar 63 and raise the latter and the ba; 
6 against the action of Spring 62. This may 
be done whenever it is desired to introduce a 
new piece of work between the feeding and elec 
trode units 33 and 4. A Spring 76, connected 
at One end to the lever 3 and at the other end 
to a point on the frame, serves to rock the lever 
normally into the position indicated in Fig. 2. 
An upwardly and laterally extending arm (FigS. 

2 and 7) of the bracket 59 provides a bearing for 
a vertical shaft 78 carrying at its lower end a 
bevel pinion 29 arranged to mesh with the bevel 
gear 75. A collar 80, formed integrally with the 
bevel pinion T9, is secured by set screw 8 to the 
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shaft 8. A collar 82 (Fig. 2) secured to the shaft 
8 above the arm serves to retain the Shaft 
18 and bevel pinion 9 in fixed axial position 
in relation to the bracket 59. Shaft, 8 is mounted 
for rotation and axial movement within bearing 
sleeves 83 and 84 carried by the lower and upper 
portions of the head 3. As the bracket 59 is 
raised and lowered, in response either to the 
upward movement of the bar 6 by the lever 3, 
in the manner explained, or to the upward and 
downward movements of the unit 4 as the latter 
passes over work of varying thickness, the shaft 
78 will slide axially within the bearing sleeves 
83 and 84. 

Rotation is imparted to the shaft 78 by means 
of a bevel pinion 85 which has a Splined con 
nection. With the shaft. Pinion 85 meshes With 
a bevel gear 86 secured to the end of shaft 7, 
the latter extending into the head 3 through a 
bearing sleeve 87 (Fig. 1) in a partition wall be 
tween the head and overhanging arm. Pinion 
85 is held against axial movement by the lower 
end of the bearing sleeve 84 and by cooperation 
with the bevel gear 85. The Shaft 8 therefore 
slides within the bevel pinion in response to the 
upWard and downward movements of the shaft 
as explained above. Shaft T carries a sprocket 
88 which is connected by a chain 89 with a 
Sprocket St Secured to the lower shaft 28. Thus, 
shaft 7 partakes of the intermittent, successive 
increments of movement that are given to the 
shaft 28 by the One way clutch above described. 
The arrangement is such that the roller units 
33 and 47 are rotated at the same peripheral 
Speeds to advance the Work across the Work Sup 
port step by step through Successive increments 
COrresponding With the stitch length of a con 
ventional Sewing machine. Each movement may 
be between as and 564 of an inch, depending 
upon the adjustment of the ball joint in the slot 
24 of the arm 25 of the one-way clutch. Any 
Suitable means, such as an idler 9, may be emi 
ployed for taking up the slack in the chain 89 
and maintaining the latter in effective driving 
relation to the Sprockets 88 and 90. 
As best shown in FigS. 1 and 3, the portion of 

the frame which encloses the various driving 
connections between the shaft 5 and the shafts 

and 28 carries lubricant in a reservoir pro 
vided at the botton and this lubricant is Whipped 
into a Spray by the parts which dip into it, there 
by effectively lubricating the various surfaces 
Which require lubrication. 
The electrical system of the illustrative appa 

ratUS may be of any Suitable character adapted 
to COnvert Ordinary electrical current, either 
A.-C. or D.C., into high frequency electrical 
energy or OScillations and to delive this to the 
two bands 42 and 5?, so as to produce a high fre 
quency field through the dielectric material paSS 
ing between these bands. This system and its 
control means may be of the type disciOSed in de 
tail in my pending application, Serial No. 739,073, 
filed April 3, 1947. For further details as to the 
construction, arrangement, and operation of the 
electrical devices, reference may be had to said 
pending application. Only a brief description of 
these devices Will be given herein. 
As best shown in FigS. 1, 2 and 4, there is 

mounted beneath the work Supporting surface of 
the member of the frame a tuning stub 92, the 
outer tubular conductor of which is preferably 
provided with a slant cut end 92d. as described 
in said pending application. This effects auto 
matic compensation for varying thicknesses of 
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material. It will be understood that the tubular 
conductor of the stub 92 has within-it a coaxial 
condactor, the projecting rend of which is indi 
cated at 93 in Fig. 4. The inner conductor aid 
a short-circuiting element provided at the slant 
cut end of the stub are provided with correspond 
ing inclined-faces. The projecting end of the 
conductor 93 has secured thereto a carrier 93d 
having contact elements 94 thereon arranged to 
engage the edges of the-flexible band 42 of the 
lower unit. Elements 94 are formed preferably 
of bronze to provide the desired resilienee and 
springiness. The point at which the band is 
engaged by the elements 94 is renoved some disc. 
tance from the work"engaging surface so that the 
flattening of the band '42, in the manner here 
in before explained, will not affect the contour 
of the band in the region of the contact elementS. 
Within the tubular conductor of the stub.92, and 
Surrounding the coaxial conductor is a slidable 
sleeve-95 (Fig. 4) to which is connected, at 9, 
one end of a two-piece rod 97 provided with ain 
extensible connection 98 between the Sections of 
the rod and having its opposite end engaged with 
an eccentric pin or screw 99 of a suitable control 
member. The pin 99 is carried eccentrically by 
a shaft OO journalled in a bushing of carried 
by the work supporting member. At its "upper 
end, the shaft carries a control knob i. 2 which 
may be turned to alter the position of the "ec 
centric pin 99 and thereby cause shifting of the 
sleeve 95 within the stub. This permits manlal 
tuning of the stub at the commencernent of an 
operation in accordance with the nature and type 
of material to be seamed. The end of the Stub 
is grounded to the work support by means of a 
conductor 03 which may suitably be Welded Or 
soldered to the outer face of the stub and Secured 
by screws or the like to the under surface of the 
work support. A brush or contact element', 
formed preferably of bronze and Secured to the 
upper surface of the work support, has Spring 
fingers 05 arranged for yielding engagement with 
the edges of the upper flexible band 5 at a suit 
able distance from the point of engagement of 
the latter with the Work. 

Referring now to Fig. 10, high frequency oscil 
lations are generated by an oscillator 06'ar 
ranged to receive current from any suitable 
source. The Oscillations, preferably having a fre 
quency of the order of 200 megacycles, are de 
livered to the stub.92 and coaxial conductor 93 by 
lines OT and 08, which, it Will be understood, are: 
parts of a coaxial cable. Shifting of the sleeve 95 
provides a variable condenser effect, such as in 
dicated at 69 in Fig. 10. The-conderaser action 
of the bands 2 and 5 f is illustrated in broken 
lines at O. By the means indicated, a high fre 
quency field is created through the dielectric ma 
terial passing between the electrode bands. 
In the operation of the machine the sections 

of dielectric material to be bonded together are 
fed from the right” (Fig. 2) and are introduced 
between the feeding- and electrode rollers. The 
high frequency oscillations may be delivered to 
the electrodes 42 and 5 continuously. As the 
work is introduced the rollers may be separated 
slightly by operation of the treadle, or the like, 
connected with the rod -75. This separation of 
the rollers may be sufficient only to disengage the 
rigid portions 48 and 49 of the upper roller from 
the corresponding portions 37 and 38 of the lower 
roller, although the bands 52 and 42 may be sep 
arated also, if desired. In either event, the arc 
ing due to separation of the electrode elements: 7 
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is sufficiently brief to cause no serious objection. 
It has been found that no harm is done to the 
electrode bands and the Small power loss due to 
the engagement of the bands, with the power on, 
is SO Small as not to be objectionable. The ac 
tion in separating the electrodes appears to be 
akin to that resulting from the operation of a 
quick acting circuit breaker. 
AS the work Sections are fed between the rollers 

of units 33 and 47 and are advanced by the lat 
ter, a high" frequency field is generated through 
the dielectric material so that the thermoplastic 
Substances presented between the electrodes are 
rendered adhesive and produce a bond between 
the Work sections in successive increments. It 
Will be understood that power is supplied to the 
pulley 6 at this time to drive the one-way clutch 
and shafts f and 28. Such power may be de 
rived from any Suitable source, not shown, such 
as an electric motor. A clutch may be provided 
in the connection between the motor and the 
pulley So that the latter may be driven at will. 
Pie to the flattening of the bands 42 and 5, and 
the elongated contact thus provided with the 
Work, a parallel condenser effect is produced 
Which results in effective transmission of the 
high frequency oscillations and the production 
of a continuous Seam. Thus, is spite of the in 
termittent feeding action, the seam is uninter 
rupted. Also, turning of the work by the opera 
to is facilitated during the periods when the feed 
rollers are stationary so that relatively sharp 
Curves may be followed in the seaming operation. 
While an illustrative form of the invention 

has been disclosed in considerable detail, it will 
be understood that numerous changes may be 
made in the construction and arrangement of the 
Various parts Without departing from the gen 
eral principle and scope of the invention. For 
example, the unitS 33 and 47 may be formed of 
materials other than those specified. The bands 
42 and 5? may be formed of any resilient, flex 
ible material which is a good conductor of elec 
tricity and may be flexed and then restored to 
its normal cylindrical form, as required. Ele 
ments 4 and 50 may be formed of any rubber 
like material which may be readily compressed 
and then restored to its initial circular form in 
response to the flexing and restoration of the 
electrode bands. This material must also be ca 
pable of withstanding the relatively high tem 
peratures to which the electrodes are subjected 
Without substantial deterioration or change in its 
characteristics. Parts 37, 38, 48 and 49 may be 
formed of any material which has good electri 
cal resistance and is rigid and capable of with 
Standing a relatively high compression force 
Without distortion or deterioration at the rela 
tively high temperatures required for the bond 
ing of the thermoplastic work sections contem 
plated. The dimensions indicated for the various 
parts may be varied within appropriate limits. 
While the units 33 and 47 are preferably of the 
Same diameter they may be of different diame 
ters, if appropriate provisions are made for driv, 
ing them at the same peripheral speeds or if only 
One unit is positively driven while the other is 
driven frictionally through the work. Other 
Structural modifications will suggest themselves 
to those skilled in the art. The details of the 
electrical System may also be varied widely in 
accordance with the teachings of the art. The 
invention is adapted for use with any of the high 
frequency. Oscillations commonly employed for 
the purposes indicated. 
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What I claim is: 
1. An electronic seaming machine comprising a 

work supporting member, a plurality of rotary 
members adapted to engage the opposite faces 
of the work, means for driving at least one of 
said rotary members for advancing the Work on 
said work supporting member, electrodes aSSO 
ciated with said rotary members and disposed in 
a plane adjacent thereto, said electrodes being 
arranged to engage the opposite faces of the Work 
for delivering high-frequency electrical oscilla 
tions thereto, at least one of Said electrodes 
comprising a flexible metal ring mounted to yield 
in a radial direction when subjected to localized 
inward pressure but heid against any appreciable : 
lateral displacement, means for rotating Said ring 
with the associated rotary member, and means 
for delivering high frequency electrical oscilla 
tions to Said electrodes. 

2. An electronic seaming machine comprising 
a work supporting member, a plurality of ro 
tary members adapted to engage the opposite 
faces of the work, means for driving at least. One 
of said rotary members for advancing the Work 
on said work supporting member, electrodes as . 
sociated with said rotary members and disposed 
in a plane adjacent thereto, Said electrodes being 
arranged to engage the opposite faces of the work 
for delivering high-frequency electrical oscilla 
tions thereto, at least one of Said electrodes Com 7: 
prising a flexible metal ring mounted on one of 
said rotary members for rotation therewith and 
arranged to yield in a radial direction. When Sub 
jected to localized inward pressure but held 
against any appreciable lateral displacement, 
and means for delivering high frequency electri 
cal oscillations to said electrodes. 

3. An electronic seaming machine comprising 
a work supporting member, a plurality of ro 
tary members adapted to engage the opposite n 
faces of the work, means for driving at least one 
of said rotary members for advancing the Work 
on said work supporting member, electrodes as 
sociated with and disposed adjacent said rotary 
members arranged to engage the opposite faces 
of the work for delivering high-frequency elec 
trical oscillations thereto, at least one of Said 
electrodes comprising a fiexible metal ring 
mounted on one of said rotary members for ro 
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face, a pair of rollers arranged to engage the 
opposite faces of flat work pieces to be united, 
means for yieldingly urging Said rollers together, 
driving means for rotating at least one of Said 
rollers intermittently through successive Small 
increments, an electrode adjacent each of Said 
rollers and rotatable therewith, Said electrodes 
having fiexible, normally circular, metallic rims 
adapted to engage the opposite faces of the work 
and transmit high frequency electrical oscilla 
tions therethrough, each of Said rims being of 
slightly greater diameter than its aSSociated 
roller and being arranged to yield in a radial di 
rection when subjected to localized inward pres 
sure, and means for delivering high frequency 
electrical oscillations to Said rims. 

6. An electronic seaming machine which com 
prises a member having a work Supporting Sur 
face, a pair of rollers arranged to engage the op 
posite faces of flat work pieces to be united, 
means for yieldingly urging said rollers together, 
driving means for positively driving both of Said 
rollers, an electrode adjacent each of Said rollers 
and rotatable therewith, Said electrodes having 
flexible, normally circular, metallic rims adapted 
to engage the opposite faces of the Work and 
transmit high frequency electrical oscillations 
therethrough, each of Said rims being of Sightly 
greater diameter than its aSSociated roller and 
being arranged to yield in a radial direction 
when subjected to localized inward pressure, and 
means for delivering high frequency electrical 
oscillations to Said rims. 

7. An electronic seaming machine which com 
prises a member having a work Supporting Sur 
face, a pair of rollers arranged to engage the 
opposite faces of flat work pieces to be united, 
means for yieldingly urging Said rollers together, 
driving means for positively driving both of Said 
rollers intermittently through Successive Small 
increments, an electrode adjacent each of Said 
rollers and rotatable therewith, Said electrodes 
having flexible, normally circular, metallic rins 
adapted to engage the opposite faces of the Work 
and transmit high frequency electrical oscilla 
tions therethrough, each of Said rims being of 

tation therewith and arranged to yield in a ra. , ; 
dial direction when subjected to localized in 
ward pressure, said ring having an outside diam 
eter slightly greater than that of the rotary 
member on which it is mounted, and means for 
delivering high frequency electrical oscillations 55 
to said electrodes. 

4. An electronic seaming machine which com 
prises a member having a work Supporting Sur 
face, a pair of rollers arranged to engage the Op 
posite faces of flat work pieces to be united, i. 
means for yieldingly urging Said rollers together, 
driving means for rotating at least one of Said 
rollers, an electrode adjacent each of Said rollers 
and rotatable therewith, Said electrodes having 
flexible, normally circular, metallic rims adapted 
to engage the opposite faces of the work and 
transmit high frequency electrical OScillations 
therethrough, each of said rims being of Slightly 
greater diameter than its associated roller and 
being arranged to yield in a radial direction. When 
subjected to localized inward preSSure, and 
means for delivering high frequency electrical OS 
cillations to Said rims. 

5. An electronic seaming machine Which COm 

85 

prises a member having a work supporting sur- 76 

slightly greater diameter than its aSSociated 
roller and being arranged to yield in a radial di 
rection when subjected to localized in Ward pres 
sure, and means for delivering high frequency 
electrical oscillations to Said rims. 

8. An electronic Seaming machine which com 
prises a member having a Work Supporting Sur 
face, a pair of rollers arranged to engage the op 
posite faces of flat work pieces to be united, 
means for yieldingly urging said rollers together, 
driving means for rotating at least one of Said 
rollers, an electrode adjacent each of Said rollers 
and rotatable therewith, said electrodes having 
flexible, normally circular, metallic rims adapted 
to engage the opposite faces of the work and 
transmit high frequency electrical oscillations 
therethrough, each of Said rims being of slightly 
greater diameter than its associated roller and 
being arranged to yield in a radial direction when 
Subjected to localized inward pressure, and means 
for delivering high frequency electrical oscilla 
tions to Said rims including resilient contact ele 
ments engaging said rims. 

9. A Work feeding and electrode unit for an 
electronic seaming machine which comprises a 
rigid roller formed of non-conducting material 
and having spaced circular work engaging faces, 
and a flexible band formed of material having 
good electrical conductivity yieldingly mounted 
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between said spaced faces and arranged to yield 
in a radial direction when subjected to localized 
inward pressure, said band having a slightly 
greater diameter than said faces and being Suf 
ficiently rigid to resist any appreciable lateral 
deflection. 

10. A Work feeding and electrode unit for an 
electronic seaming machine which comprises a 
rigid roller formed of non-conducting material, 
said roller being formed in two parts providing 
spaced circular work engaging faces, and a flex 
ible band formed of material having good elec 
trical conductivity yieldingly mounted between 
said spaced faces, said band being mounted on a 
rubber like core clamped between said parts of 
the roller to permit said band to yield in a rar 
dial direction when subjected to localized in Ward 
pressure, and said band having a slightly greater 
diameter than Said faceS. 

11. An electronic seaming machine which con 
prises a member having a work supporting Sur 
face, a pair of rollers arranged to engage the Op 
posite faces of flat workpieces to be united, means 
for yieldingly urging said rollers together, driv 
ing means for positively driving both of Said 
rollers, one of said rollers being spring urged to 
ward the other and being movable toward and 
from the latter, an electrode adjacent each of 
said rollers and rotatable therewith, said elec 

0. 
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25 

4. 
trodes having flexible, normally circular, metallic 
rims adapted to engage the opposite faces of the 
work and transmit high frequency electrical os 
cillations therethrough, each of said rims being 
of slightly greater diameter than its associated 
roller and being arranged to yield in a radial di 
rection when subjected to localized inward pres 
Sure, and means for delivering high frequency 
electrical oscillations to Said rims. 

WLLARD C. R.YKERT. 
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