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1. 
:For treating work pieces by Way of inductive 

heating in a high-frequency raagnetic field it is 
customary either to move an inductance which 
comprises one or more turns and is connected 
through conductors to the supply, for instance 
the secondary winding of a high-frequency tians 
former, to the area of the workpiece to be treated 
or to introduce the work piece into the coil, O' 
again to provide the coil in the work piece if the 
parts to be treated are hollow. 

It often occurs, hewever, that the Work pieces 
to be treated have a complicated shape So that 
the use of an inductance of the kind-referred to 
is impossible or undesirable, since, for instance, 
they would reequire the use of an unduly large 
coil. Work pieces of the first-mentioned kind 
are, for instance, bicycle frames consisting of 
tubes, the component parts of which are to be 
soldiered together and which are assembled in a 
gauge before being interconnected to form a 
rigid mechanical assembly. This method has the 
advantage that the component parts occupy tile 
required position with respect to each other prior 
to the interconnection. Due to the shape of the 
frame, however, it is impossible to slip a coil. On 
and off. As an example of a non-closed Work 
piece on which an excessively large coil Enight 
be slipped, we may mention a shaft which re 
quires to be hardened at a point at either Side 
of which there are located parts of larger diak 
eter over which the coil must be slipped. 

For treating work pieces of the Said type by 
high-frequency heating, the Work piece, at the 
area(s) to be treated, might be Surrounded by 
a turn consisting of two separate members which 
are traversed in series by the heating current and 
which, at the ends where they are electricaliy 
interconnected, are detachably secured together 
thus permitting the work piece easily to be re 
moved by loosening the attachment. Since, how 
ever, the electrical connection constitutes at the 
same time the mechanical connection between 
the two members, this method has the disadvain 
tage that for loosening the mechanical connec 
tion on terminating a treatment the electrical 
circuit must be broken at any one time with the 
consequent difficulties experienced during the 
next treatment in conjunction with the resulting 
varying electrical contact resistance at the point 
of contact. 
The present invention has for its object to pro 

vide an apparatus by means of which workpieces 
of the aforesaid type can be treated by high 
frequency heating without the said disadvan 
tages. 

5 

0. 

20 

25 

35 

40 

45 

50 

SS 

2. 
In the apparatus according to the invention 

the workpiece is provided between two or more 
pairs of metal members and the members of each 
pair are Spatially separated from one another 
and electrically insulated from one another, the 
neinbers of each pair located at the same side 
of the Wolk piece being traversed in series by 
high-frequency current in a sense opposite to 
that of the members at the other side of the 
Workpiece, and each pair of members being con 
Structed, and positioned at the corresponding area 
to be treated in a manner such that the members 
can be separated from each other without break 
ing the circuit. 
Each pair of members consists of two bodies 

Which form, as it Were, both separated and sep 
alfately fed halves of a single turn which sur 
rounds the work piece. So closely as to induce 
the required heating current therein. The elec 
trical insulation between the members of each 
pair, Which is necessary in connection with the 
it:ldicated direction of the current in the mem 
bers, Inay, for instance, be obtained by separating 
the members from each other by a small air-gap 
or a layer of insulating material which may be 
provided at one end or at both ends facing each 
other of one or both members. 
The presence of at least two pairs of members 

in the apparatus according to the invention, per 
raits work pieces having the complicated e. g. 
closed form referred to easily to be replaced by 
Spatial Separation of the members of each pair 
without interrupting the current. If the latter 
were accomplished by means of only one pair of 
members (at the area to be treated) this Would 
involve the disadvantage of deficient operation 
of the apparatus, since the conductors supplying 
and carrying off the current respectively through 
the two menbers were to be provided in such 
manner, with a view to easily replacing the work 
pieces, that the high-frequency fields produced 
by them would largely neutralize each other ol 
would be insufficient at the work piece. The use 
of at least two pairs of members, which yielids 
the aforesaid advantage of easy replaceinerat of 
the workpiece and as a result of which the energy 
supplied to the work piece is most effectively 
employed, is consequently essential to the correct 
operation of the apparatus according to the in 
wention. This will be explained more fully with 
reference to the accompanying diaWings. 
The use of more than two pairs of members is 

advisable if the work piece is required to be 
treated at more than two points preferably lo 
cated close together. Era this connection it Will 
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be appreciated that the apparatus according to 
the in Vention is also suitable for use in the case 
Of Work pieces on which the inductance can be 
slipped in the usual manner, since this operation 
Inay then be Orinitted, which, on treating several 
areas Simultaneously, is advantageous with a 
view to saving time. 
Two pairs of members may also be used for 

treating a single area, of the work piece. In this 
case two successive pairs of members are located 
closely adjacent each other so that both the in 
termediate area of the work piece and the area, 
to be treated or part thereof are also heated ef 
fectively. 
The said properties of the device according to 

the invention show best to advantage if the mern 
hers of each set, that are located at the same side 
of the Work piece constitute a rigid mechanical 
assembly and the mechanical connection consti 
tutes at the Sanhe time the electrical conductor be 
tWeen these members. On replacing the work 
piece or for treating other areas of the same work 
piece a single manipulation is sufficient to sepa 
rate the members of the two elements simulta 
neously without breaking the circuit. 
Struction has the additional advantage of obtain 
ing in a simple manner that the conductors, in 
Which the currents flow in opposite Senses, ex 
tend parallel. With and at a short distance from 
one another, which is desirable With a view to 
reducing the electrical losses in the circuit and 
obtaining the Inaxinuin efficiency of the appa 
ratuS. 
The apparatus may be supplied in Such manner 

that the current flows successively through the 
Series-connected members located at One Side of 
the Work piece and through the likewise series 
connected members located at the other side 
of the work piece. in a very suitable construc 
tion of the apparatus the Inernbei's of each pair it. 
located at the Sanne side of the Work piece are 
connected in Series to separate Supplies, since 
this permits the circuits for the members located 
at both sides of the Work piece to be kept en 
tirely separated from gach other, which has the 
advantage that they can be spatially Separated 
from each other in a very simple manner. In a 
preferably used construction of this type of ap 
paratus the said supplies consist of the Separated 
halves of a metal bushing which functions as a 
secondary transformer element, these halves Sur 
rounding the primary Winding similarly to the 
inductive members at the work piece. Since it 
will often he possible to provide this transformer 
in the immediate proximity of the Work piece it 
is advantageous in this case that the Secondary 
transformer elements and the said member's like 
Wise constitute a rigid assembly which serves as 
a conductor at the same time. 

In a further construction exclusively the men 
hers located at one side of the Work piece are 
connected in series to a supply, whereas the mem 
bers located at the other side and the respective 
interconnectors form a circuit which is closed in 
itself and in which, by the circuit connected to 
the Supply, a current is induced which is oppo 
sitely directed to the current flowing in the lat 
ter. This construction has the advantage that 
for replacing the Work piece use may be made 
of a part of the apparatus which is not connected 
to a supply. By providing that this part consti 
tutes a rigid mechanical assembly it can be re 
moved in an extremely simple and easy manner. 
In order that the invention may be clearly 

understood and readily carried into effect it Will 

his con- 2 
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4. 
now be explained more fully with reference to the 
accompanying drawings which represent, by Way 
of example, several embodiments thereof. 
in these drawings Fig. is an elevation of a 

work piece which is to be provided with a sol 
dered joint. 

Fig. 2 is a cross-section of an apparatus Which 
does not forgn part of the invention and by means 
of which a soldered joint is to be provided by high 
frequency heating at the areas A and B shown 
in cross-section in Fig. 1. 

Fig. 3 represents a device which also does not 
form part of the invention and by means of which 
the soidered joint can be established at the same 
points in Fig. 1. 

Fig. 4d, represents a sectional view of an ap 
paratus according to the invention for the Same 
purpOSe. 

Fig. 4b is a plan view of the apparatus shown 
in Fig. 4d. 

Fig. 5 shows an apparatus according to the in 
wention for establishing simultaneously two Sol 
dered joints located in line With One another On 
the work piece, 

Fig. 6 represents another device according to 
the invention for establishing a Soldered joint at 
a single point of the Workpiece. 

Bigs. 7, 8 and 9 represent diagrammatically an 
electrical circuit-arrangement for feeding the 
device according to the invention. 

Fig. 10 represents a device according to the 
invention equipped with the circuit-arrangement 
shown in Fig. 9. 

Fig. 1 represents a device for establishing Sol 
dered joints in a bicycle frame and equipped with 
the circuit-arrangement shown in Fig. 8. 
The work piece shown in Fig. 1 consists of a 

ring which is interrupted at A and B where a 
soidered joint is required to be provided, by high 
frequency inductive heating, between the free 
ends 2 and 3. To this end a sleeve is slipped over 
the areas to be soldered and solder is provided 
between the ends of the ring and this sleeve. 
The shape of the work piece is as simple as 

possible, since it serves only to explain the prin 
ciple of the apparatus according to the invention. 
In this case it is possible for the usual inductance 
supplying the high-frequency heating current 
and consisting of one or more turns that are con 
nected, through condensers, to a high-frequency 
generator, to be previously provided at A and B 
about sleeves E. However, it is not possible to re 
move the coils after establishing the Soldered 
joint, so that they cannot be used in this case. 
The same difficulty is experienced with Work 
pieces of more complicated shape e. g. closed bi 
cycle frames, the diverse parts of which are re 
quired to be interconnected at several points. 
in this case it is even impossible to provide the 
coils previously. The same difficulty occurs in 
locally hardening various work pieces e. g. crank 
shaftS. 

This difficulty might be avoided by providing 
similarly to Fig. 2 where the reference numeral 
A denotes the sleeve shown in Fig. 1 and 5 de 
notes one of the free ends of the ring , a coil 
about the joints to be soldered, which coil con 
prises two metal members 3 and 7 (represented 
in cross-section) which jointly Surround the 
work piece and are mechanically and electrically 
interconnected by neans of a boit So as to be 
detachable at 8 and 9. To produce the heat re 
quired for soldiering, the ends if and 2 of mem 
bers 6 and 7 are connected to a Source of a high 
frequency voltage 3. Consequently the men 
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bers:6 arad's are traversed in series by the high 
frequency heating, current. For establishing the 
soldered joint; the members connected to the Sup 
ply, for instance through flexible conductors 4, 
should be provided separately about the Work 
and -subsequently be: connected by means of the 
bolt. The reverse takes place after, the Soldered 
joint has been established and the Work piece 
must be removed or a solidered joint is required 
to be established at any other point. Of the Same 
work. These operations are annoying due to 
repeated completion and interruption of the cir 
cuit, with the result that the contact resistance 
between the tags 8 and 9 is different for each 
soidered joint. Since this contact-resistance 
may be of the order of magnitude of the circuit 
resistance: it will be appreciated that a reproduci 
be effect is not ensured. 
The said disadvantage night be avoided by 

making the coil consist of two metal nembers 5 
and 6,sas represented diagrammatically in Fig. 
3. The members are electrically insulated from 
one:another and positioned in Such manner that 
they are adapted to be spatially Separated from 
one another without breaking the circuit. The 
electrical insulation may, for instance, Consist 
of an air-gap or of insulating iilaterial. e. g. 
mica. in the last-inentioned Case the menber 
5, may rest, on the member 5. In the other case 

the members are: required to be supported sepa 
rately, 

As indicated by arrows showing how the Cur 
rent is supplied to and carried off from the men 
bers, the latter are traversed by the current in 
opposite senses, thus producing a current in the 
Workpiece in the same manner as if the Work 
piece were surrounded by a single continuous 
turn. In this feeding. Systein division of the Coil 
into two embers adapted to be readily Sepa 
rated spatially from one another, for instance 
by removing the neimber 5, has the advantage 
that comparatively...littlestine is iOSt in replacing 
the work piece, whilst the circuit remains Con 
pleted so that difficulties arising from contact 
resistances.do.not occur. 

However, this type of apparatus has the dis 
advantage that, aS clearly appears from the 
drawings, the Supply and carry-off Conductors 
8; and 9 require to be bent back from the con 

nection to the members 6 and 5 to permit the 
members, after terminating the Soldering opera 
tion, to be Separated for One another for re 
placement of the work piece. This means that 
due to the opposite. Senses of the current low 
ing in the YemberS. and tine Said conductors no 
or Substantially no high-frequency induction Will 
occur in the Work piece, Since it is located in a 
practically fieldless Space. The efficiency of the 
apparatus Will Consequently be very low and can 
not be iri proved by nakiing the conductors ex 
tend as indicated in dotted lines. In this re 
Spect it is pointed out that in view of the ef 
ficiency it is advantageous that the conductors 
8, 20, and 9, 2 respectively should extend in 

pairs as closely aS possible parallel with each 
other, So that no leakage fields are set up be 
tween them. 
The appalatuS according to the invention has 

neither the disadvantage of that shown in Figure 
2, nor of that. ShoWin in Figure 3, Whilst the ad 
vantages are maintained, a.s. will appear:from the 
description of Figures 4d and 4b elucidating the 
principles of the invention. - 
The reference. numerals 4: and 5 again denote 

the sleeve.and: One end of the ring at Alaad B 

( ) 

8. 

5 

6 
in Figure.1. According to the:invention'the work 
piece:is surrounded at two-pointS.A. and B by two 
pairs of members. 22, 23 and 24, 25 respectively 
which are interconnected by conductors 26, 27 
and fed as indicated by arrows. The embers 
closely surround the ring at the points to be 
soldered, so that they are capable of inducing 
the requiredheating: current therein. 

Furthermore the .nenbers of each pair are 
constructed and positioned as described in re 
gard to the coil.halves. ShoW) in Figure 3. 
in spite of its closed form the work piece, 

Similarly to the apparatLIS. ShOWn in Fig. 3, may 
readily be removed simply by lifting the men 
geS22 and 28. In this case the circuit, similarly 
to Figure 3, is not broken. In this case also, 
as clearly appears from the dra Wing, the form 
of the conductors does not entail difficulties. Since, 
in contradistinction to Eigure .3, they need not 
be bent back. This results from the fact that, 
according to the in Vention, (at east) :tio pairs 
of members are sed. 

The Knenbers of each Set, Which are located 
at the Same. Side of the Workpiece, are: preferably 
interConnected to fortin a rigid mechanical as 
Sembly by means of bridge pieces 23, 29 rep 
resented diagramatically in dotted lines. In 
the case represented this permits the members 
22 and 24 to be removed simultaneously. The 
connecting pieces act at the Sanae time; as: elec 
trical conductOS by making thern from eleg 
trically conducting material. 

, Figure 5 shows how the apparatus according 
to the invention may be constructed if the sol 
dered joints of the Workpiece are located in line 
With each other. The work piece may be imag 
ined to consist of a number of tubular pieces 
Which are required to be interconnected and 
for in partSofia, closed construction, so that it is 
not gossible to slip inductances having closed 
turns on the tubes. The tubular pieces are de 
Signated 39, 3, 32. At the areas to be soldered 
sleeves, 33 and 34 are provided. At these points 
the tubes are surrounded by inenbers as de 
Scribed With.reference to the other form of con 
Struction. For the Sake of clarity only one mem 
ber (in the present case the upper one) 35, 36 
of each pair of rhembers has been represented. 
in the case under View the electrical and ne 
chanical CCnnection between the members (35, 
36) located: at the same side of the work piece 
is formed by a metal strip 3. Of course, both 
the construction shown in Figure 4 and that 
ShOWin in Figure .5 may likewise be used where 
a conventional inductance may be slipped on. In 
this case the apparatus irepresented offers the 
advantage that tWo Soldered joints of the work 
piece can be provided simultaneously and more 
rapidly. 

Figure. 6; represents a construction which may 
be imagined to ensue from Figure. 5 by moving 
tOWards: each other both members of each pair 
(35, and 36) located at the same side of the work 
piece. If the Workpiece is required to be pro 
Wided with a single soldered joint, this extremely 
siniple and coincise construction may be en 
ployed by providing the Innenbers at both sides 
of the soldered joint and so close together that 
the intermediate area of the Work piece, is like-, 
Wise heated effectively. 
The circuit--arrangement represented diagran 

ratically in Figtre iStrates how the rher 
bers referred to can be fed electrically. The 
Inenbers located at two points at the same side 
of the workpiece are designated 38, 39 and '40, 4 
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respectively. The members 38, 39 located at one 
side of the Work piece are connected, in series 
With each other and with the members 40, 4 
at the other side of the work piece, to the sec 
Ondary 42 of a high-frequency transformer, the 
priinary Of Which is designated 43. As described 
hereinbefore the members 38, 39 and 40, 4 re 
spectively may be interconnected mechanically 
and electrically by means of rigid coupling men 
bers 44 and 45 respectively, whereas the other 
connections represented may, at least in part, 
consist of flexible cords. In this case the work 
piece can easily be replaced by lifting the as 
sembly 38, 44, 39. 

Figure 8 represents a preferably used circuit 
arrangement in which the members of each pair 
46, 47 and 48, 49 respectively, which are located 
at the same side of the work piece, are con 
nected to separate Supplies, in the present case 
the Secondary transformer elements 50, 5 each 
of which consists of One half of a metal bush 
ing. Both halves jointly Surround the primary 
transformer winding 52. They may be separated 
spatially from one another similarly to the mem 
bers 38, 4 and 39, 4 respectively without break 
ing the associated circuits. This is clearly shown 
in Figure 8 in which the path followed by the 
current is indicated by arrows. This form of 
construction will be used when the transformer 
should have such a size that it can easily be pro 
vided in the vicinity of the work piece, since in 
this case it is possible and very advantageous to 
unite each of the two secondary transformer 
elementS mechanically to the associated mem 
bers of each set to form a rigid assembly and this 
preferably by means of connecting pieces which 
function as electrical conductors at the same 
time. If the members referred to are mechani 
cally and electrically interconnected in the same 
manner the apparatus obtained is as simple as 
possible in respect of its supply and the handling 
of which is easy in regard to replacement of the 
Work piece. It is pointed out that these advan 
tages (simple construction and easy operation) 
which are fundanentally entirely different from 
one another are obtained by employing One and 
the same principle viz. division both of the in 
ductances and of the secondary transformer 
Winding into two equal parts, thus forming two 
circuits which are adapted to be completely sepa 
rated spatially and in which flexible electrical 
conductors can be dispensed with. 

It Will be appreciated that the members 50 and 
5 may, if desired, also be constructed as nor 
mal Secondary WindingS. 
Wantage is obtained that there are two circuits 
which are completely separated from one an 
other. 
A further construction, in which this is the 

case, is shown in Figure 9. Only the members 
53 and 4 located at One side of the workpiece are 
connected in Series to a Secondary transformer 
winding 5 through conductol's 55 and 56. The 
members 58 and 59 located at the other side of 
the work piece together with the intermediate 
conductors 60, 6 form a circuit which is closed 
in itself. As indicated by arrows a current which 
is oppositely directed to the current produced 
in the circuit connected to the transformer wind 
ing 5 is set up, as required, in the Said closed 
circuit. In this case also the aSSembly of mem 
bers (58, 59) and conductors (60, 6) is prefer 
ably constructed to form a rigid mechanical as 
sembly with the result that the spatial separa 
tion between the respective members for replac 

In either case the ad- 5 
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8 
ing the work piece can again be effected in an 
extremely simple manner by lifting the assen 
bly by a single movement. An outstanding ad 
wantage of this construction consists in that the 
parts to be removed constitute an assembly 
which is as compact as possible and not con 
nected to a Supply. 
The circuit-arrangement shown in Figure 10 is 

embodied in the construction represented in 
Figure 9. For the sake of clearness correspond 
ing component parts bear the Sane reference 
numerals in both figures. Since in this case all 
interconductors between the upper members 58, 
59 and the lower members 53, 54 consist of flat 
strips, a satisfactory induction effect between 
both parts is ensured in the working state, when 
the upper part 62 extends at a short distance 
from and parallel with the lower part 63. 

Figure 11 depicts how the circuit-arrangement 
shown in Figure 8 is embodied in an apparatus 
for soldering together tubular parts of a closed 
bicycle frame. These parts are designated 64, 65, 
66. For the sake of simplicity not the whole 
frame is represented, but it is obvious that the 
handle bar and the front fork of the bicycle are 
fitted in tube SA. On these parts the conven 
tional sleeves 6 and 68 are slipped. At these 
points the parts are secured together by means 
of solder provided between them and the sleeves. 
The parts 65 and 66 are supported in a gauge 
(not represented) in such manner that they oc 
cupy the required position with respect to one 
another and part 64. 

In the present case the apparatus according to 
the invention comprises two parts 69 and 70 
which are mirror-images of one another and en 
tirely rinade of metal e. g. copper. Each part 
consists of a cylindrical shell which is con 
nected by means of strips 2 and 73, to members 
4 and 75 respectively which are interconnected 
by strips 6 and provided with recesses 77, 18 and 
9, 80 respectively, which are completely visible 

only in the lower part 10. 
From the drawings it appears that the shape of 

the recesses is chosen in accordance with that 
of the sleeves 6 and 68 of the bicycle frane, 
since during the soldering operation the members 
will surround the frame at these two points. 
To this end the part () is positioned in such 
manner that the sleeves engage the recesses on 
fitting the frame in the gauge. Subsequently 
the upper part 69 of the apparatus is moved 
towards the bottom part in a manner such that 
the recesses of part 69 surround the sleeves also 
at the upper side. Care should be taken that the 
parts 69 and 0 are electrically insulated both 
from one another and from the sleeves, which 
is ensured by correct positioning the various 
parts, for instance in part by causing part 69 to 
rest on part 70 with the interposition of mica, 
strips. If desired, Such insulating material may 
also be provided in the recesses 17, 18 and 79, 80 
respectively so that the frame may lilkewise be 
supported at these points and the members 74 
and 5 serve at the same time as part of the 
gauge. 
The cylindrical space between the shells if 

houses the primary winding of a transformer to 
which is supplied the high-frequency current pro 
ducing the heat for the soldering operation. In 
this manner the shells form both separated 
halves of a single secondary winding. Due to 
this the currents flowing in parts 69 and 70 will 
steadily be directed oppositely to one another, as 
indicated by arrows in the drawings. The opera 
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tion of the apparatus is obvious from what has 
been said before with reference to the preceding 
figures, notably Figures 5, 6 and 8. 

If, in a bicycle frame, connections sirilar to 
that as described are required to be established 
at the crankshaft and the saddle, apparatus ac 
cording to the invention may advantageously be 
used at each of these points. In this case the 
primary Windings of the supply transformer's 
(Figures 6, 7 or 8) may be connected in series. 
In Order that the heating may be controlled at 
Will at each individual area to be treated, it is 
advisable to provide each apparatus with a regu 
lating device e. g. a variable shunt. Of course, 
such a method may also be used for complicated 
work other than bicycle frames. 

In connection with the energy to be used it 
will, in the majority of cases, be necessary to 
cool the aforesaid men hers and, if equired, also 
the conductors, for instance by means of a liquid. 
For the sake of simplicity such a cooling device 
has not been represented in the drawings. It 
may, for instance, consist in soldering tubes to 
the members and the conductors, through which 
tubes the cooling liquid flows. 
What I clain is: 
1. An inductive heating coil assembly for treat 

ing Work pieces in a high-frequency magnetic 
field comprising a pair of complementary con 
ductive members adapted to surround the work 
piece at opposing sides thereof, each member 
being constituted by an even in Linker of half-turn 
sections disposed in spaced relation and connected 
in series, connecting means for supplying a high 
frequency current to one of said members in a 
given direction, and connecting means free of 
connection to said first mentioned connecting 
means for supplying a high-frequency current to 
the other of said members in the opposite di 
rection. 

2. An arrangement, as set forth in claim 1, 
wherein the sections of each Inerniger are posi 
tioned in close proximity to heat effectively the 
intermediate area of the Work piece under 
treatment. 

3. An arrangement, as set forth in claim 1, 
further including bridge eleinents mechanically 
linking the sections of each member. 

4. An arrangement, as Set forth in clairl i, 
Wherein the Sections of each hember are COIl 
nected by inflexible conductors which nechani 
cally link said sections to for Y a rigid structure. 

5. In an induction heating Systein, the com 
bination connprising a high-frequency power 
source including a transformer provided with a 
primary winding and a single-turn secondary 
winding defined by a pair of electrically separate 
half turn segments, a coil assembly for treating 
work pieces in a high-frequency magnetic field 
including a, pair of complementary conductive 
members adapted to surroud the Work piece at 
opposing sides thereof, each member being con 
stituted by an even number of serially-connected 
half-turn sections disposed in Spaced relation, 
neans connecting the ends of one of Said Seg 
ments to the free ends of one of said members, 
and means connecting the ends of the other of 
said segments to the free ends of the other of said 
nenbel's. 

6. An arrangement, as Set forth in claim 5, 
wherein the sections in each member are rigidly 
interconnected and Wherein said segments are 
mechanically linked to the free ends of said sec 
tions to form a rigid mechanical assembly. 

7. An induction heating coil assembly for 
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10 
treating work pieces in a high-frequency mag 
netic field comprising first and second comple 
mentary conductive members adapted to sur 
round the work piece at opposing sides thereof, 
Said first member being constituted by an even 
number of half-turn coil sections and conduc 
tors each interconnecting corresponding ends of 
Said Sections to form a closed circuit, said second 
member being constituted by an even number of 
half-turn coil sections and conductors connect 
ing Said Sections in series, and means to apply 
a high-frequency current to said serially-coh 
nected Sections of Said second member, the con 
ductors of said first and second members being 
arranged to effect inductive coupling between 
Said members when positioned to surround the 
Work piece. 

8. A device for heating a workpiece having a 
Substantially circular perimeter by induced high 
frequency currents generated in a transformer 
having a priinary, comprising in coniinaticia, a 
heating head structure including a first, part 
and a second part being movably arranged with 
respect to each other, each of said parts being 
adapted for arrangement in the neighborhood of 
a part of the substantially circula, perimeter of 
the Workpiece so as to form together a heat 
ing head structure surrounding the substantially 
circular perimeter of the workpiece; a first sec 
Ondary element forming part of the heating 
transformer; a second secondary element, form 
ing part of the heating transformer, said second 
ary elements being electrically independent and 
arranged movable with respect to each other and 
to the primary; substantially rigid first conduc 
tO'S Connecting said first part of said heating 
head with said first secondary element; and 
Substantially rigid second conductors connecting 
said second part of said heating transformer to 
said Second secondary element, said first part, 
Said first conductors and said first secondary ele 
ment forming a first rigid unit, said second part, 
said Second conductors, and said second second 
ard element forming a second rigid unit, said rigid 
units being movably arranged with respect to 
each other so that said heating head structure 
can be opened for an exchange of the workpiece. 

9. A device for heating a workpiece having a 
Substantially circular perimeter by induced high 
frequency currents generated in a transformer 
having a primary, comprising in combination, a 
heating head structure including a first part, 
and a second part being movably arranged. With 
respect to each other, each of said parts being 
adapted for arrangement in the neighborhood of 
a part of the substantially circular perimeter of 
the workpiece so as to form together a heating 
head structure surrounding the substantially 
circular perimeter of the workpiece; a first sec 
ondary winding forming part of the heating 
transformer; a second secondary winding form 
ing part of the heating transforner, said Sec 
ondary windings being electrically independent 
and arranged movable with respect to each other 
and to the primary; substantially rigid first con 
ductors connecting said first part of Said heat 
ing head with said first secondary winding; and 
substantially rigid second conductors coninecting 
said second part of said heating transformer to 
said second secondary winding, said first part, 
said first conductors and said first secondary 
winding forming a first rigid unit, said second 
part, said second conductors, and said Second. 
secondary winding forming a second rigid unit, 
said rigid units being movably arranged with 



2,876,242 

respect to each other so that said heating head 
Structure can be opened for an exchange of the 
Workpiece. 

10. A device for heating a workpiece having a 
Substantially circular perimeter by induced high 
frequency currents generated in a transformer 
having a primary, comprising in combination, a 
heating head structure including a first part, and 
a Second part being movably arranged with re 
Spect to each other, each of said parts being 
adapted for arrangement in the neighborhood of 
a part of the substantially circular perimeter of 
the Workpiece so as to form together a heating 
head structure Surrounding the substantially 
circular perimeter of the workpiece; a first sec 
Ondary Winding forming part of the heating 
transformer; a second secondary winding form 
ing part of the heating transformer, said sec 
Ondary windings being electrically independent 
and arranged movable with respect to each other 
and to the primary; substantially rigid first con 
ductors connecting said first part of said heat 
ing head wtih said first secondary winding; and 
Substantially rigid second conductors connecting 
Said Second part of said heating transforiner to 
said second secondary winding, said first part, 
said first conductors and said first secondary 
Winding forming a first rigid unit, Said Second 
part, said second conductors, and said second 
secondary Winding forming a second rigid unit, 
said rigid units being arranged displaceably along 
the axis of the primary of the transformer so that 
said heating head structure can be opened for 
an exchange of the Workpiece. 

11. A device for heating a workpiece having a 
substantially circular perimeter by induced high 
frequency currents generated in a transformer 
having a primary, comprising in combination, a 
heating head structure including a first part and 
a second part being movably arranged with re 
spect to each other, each of said parts being 
adapted for arrangement in the neighborhood 
of a part of the substantially circular perimeter 
of the workpiece so as to form together a heat 
ing head structure surrounding the substantially 
circular perimeter of the workpiece; a first 
secondary winding forming part of the heating 
transformer; a second secondary Winding for)- 
ing part of the heating transformer, said Second 
ary windings being electrically independent and 
arranged movable with respect to each other and 
to the primary, each of said secondary windings 
having the shape of a circular band wound. On 
the primary; substantially rigid first conductors 
connecting said first part of said heating head 
with said first secondary winding; and Substan 
tially rigid second conductors connecting said 
second part of said heating transformer to said 
second secondary Winding, said first part, said 
first conductors and said first secondary wind 
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12 
ing forming a first rigid unit, said second part, 
Said Second conductors, and said second second 
ary Winding forming a second rigid unit, said 
rigid units being movably arranged with respect 
to each other so that said heating head struc 
ture can be opened for an exchange of the work 
piece, Said rigid conductor's being strip-shaped 
and having substantially the same cross-section 
as the secondaries to which they are connected. 

12. A device for heating a workpiece having 
a Substantially circular perimeter by induced 
high frequency currents generated in a trans 
former having a primary, comprising in combi 
nation, a heating head structure including a first 
part and a second part being movably arranged 
with respect to each other, each of Said parts 
being adapted for arrangement in the neighbor 
hood of a part of the Substantially circular 
perimeter of the workpiece so as to form together 
a heating head structure Surrounding the Sub 
stantially circular perimeter of the workpiece; a 
first secondary Semi-circular element forning 
part of the heating transformer, said secondary 
elements being electrically independent and ar 
ranged movable with respect to each other and 
to the primary; Substantially rigid first conduc 
to's connecting said first part of Said heating 
head with said first secondary semi-circular ele 
ment; and substantially rigid second conductors 
Connecting said second part of Said heating 
transformer to said secondary Semi-circular ele 
ment, said first part, said first conductors and 
said first semi-circular element forming a first 
rigid unit, said second part, Said Second con 
ductors, and said secondary semi-circular ele 
ment forming a second rigid unit, said rigid units 
being movably arranged with respect to each 
other So that said heating head structure can be 
opened for an exchange of the Workpiece. 

References Cited in the file of this patent 
UNITED STATES PATENTS 

Number Nate Date 
2,170,130 Denneen et ai. ----- Aug. 22, 1939 
2,361,517 White et al. ------- Oct. 31, 1944 
2,368.809 Denneen et al. ----- Feb. 6, 1945 
2,381,866 Crosby ------------ Aug. 14, 1945 
2,383,992 Sherman --------- Sept. 4, 1945 
2,385,904 Witty ------------- Oct. 2, 1945 
2,394,944 Stanton ---------- Feb. 12, 1946 
2,442,968 Bierwirth --------- June 8, 1948 

FOREIGN PATENTS 
Number Country Date 

446,495 Great Britain ------ Apr. 20, 1936 
OTHER REFERENCES 

Curtis, "How to Design Coils for Induction. 
Heating,' American Machinist, January 1, 1946, 
pages 75-78. (Copy in Scientific Library.) 


