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of electromagnetic waves of very high frequencies.
More particularly, the invention relatés to furnaces for

heating with waves of the decimeter or centimeter range.

Furnaces of this type may comprise a very hlgh-frequency'

- generator, such as a magnetron. generator, and a wave- .
'guide system, the output of the very high-frequency gen-
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‘of the interior.
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_ The objects 5 to be heated, for exam-
ple, individually baked biscuits, are conveyed on a con-

~veyor belt 6, and passed along the output opemnlg of

the waveguide system 3. Belt 6 may be driven in any
suitable ‘manner, such as by driving rollers 7. For ad-

. ]MSUHU the generator 1 to the load being processed tun-

x i
‘The: mventlon relates to dewces "’or hea‘tlnﬂ by means'_ |

ing means 8§ of well known construction are pmwded as:

~ part of the coaxial conductor system 2.

The conveyor beit 6 may have a width, for ex_amp{le,'
of over 120 cms. and in order fo produce uniform heat-
ing of the objects throughout the width of the conveyor

_ belt, the waveguide system 3 is dimensioned to surround
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the conveyor belt. In the form shown, the system 3 com-

‘prises a parabolic cylinder surface 9 and two parallel

boundary surfaces 18, 11, at right angles to the former.

- A linear radiator 12 is arranaged at the focal line of the

erator being connected to the waveguide system to con-

duct the oscillations of ultra high frequency to the out- 00
heated are moved by means of a conveyor belt arranlged’

| let port of the waveguide system. ‘The objects to be

at the cutlet port of the waveguide. |
In order to insure uniform heating of the ob]ects to

 be heated, the construction of the waveguide system has

-to fulfill particular requirements, particularly when the

.' parabcllc cylinder surface 9.

Interposed between the
radiator 12 and the outlet opening 4 of the waveguids
system remote from the parabola top there is positioned
a reflector E8. Reflector 18 reflects the "direct rays
emanating from the linear radiator in the direction of the

- output opening 4 back towards the parabolic cylinder

25

coxweyc}r belt has a width of the order of a multiple

- of the wavelength of the heating oscillations. -

the hlgh-zfrequency furnace.

‘The invention has for its 'ob]ect t{} prowde a h1rgh-' |

. frequency furnace of simple construction, which is partic-

~ularly suited for heating objects by means of high fre-

| Under -
- this - ‘condition heating the ob]ects uniformly - demands -

~_special precautions, particularly in the constructmn of |

surface 9. In the embodiment shown the reflector 18

‘consists of a reflector rod arranged parallel to the linear

radiator 12. The conveyor belt 6 is guided in a direc-
tion substantially at right angles to the parallel boundary
surfaces 18, 11 of the waveguide system 3. |

In order to obtain a closed structure the waveguide

 system 3 is closed by a closing wall 13, which extends
ol

beyond the output opening 4 along the conveyor belt

. 6 to form entrance and exit passages 14 for the conveyor
- belt 6. At the region of the output openm.,._, 4 of the

quency electromagnetic waves and utilizes a conveyor

belt having a width a multiple of the wavelength of the
In addition, there is provided a furnace

~ heating energy.
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construction which is well ‘shielded so that substantmlly | '

~ no radiation of the heating energy takes place. .
- The high- frequency furnace according to the inven-
tion is characterized in that the waveguide system com-

~ prises a component having a parabolic cylinder surface
and two _parallel boundary surfaces at right angles to -

‘the former. On the focal line of the parabﬁllc cylin-
~der surface there is arranged, a linear radiator which is

‘generator. A refiector is. arran!ged between the linear

40

‘waveguide system 3 the closing wall 13 is extended away

from the conveyor belt 6 to form a rectangular trough .
15, Trough 15 is filled partially with absorbing mate-
rial 17 to absorb the radiation of the linear radiator 12

“which passes along the conveyor belt ¢ (cf. FIGS. 2 and-

3), so that the magnetron generator 1, even in the
absence of objects to be heated, 1s 1.a_dequat'ely loaded. A

‘suitable material Ifor ﬁhis purpose may be, lfo'r ¢xample,

- carbon.

In the device des cribed the rays emanating from the

- linear radiator 12 are reflected in the direction of the

- coupled with the output circuit of the high-frequency 45

radiator and the outlet opening of the waveguide sys- -

tem remote from the parabolic surface and serves to

~ reflect toward the parabolic surface the energy normally
directly radiating from the linear radiator in the direc-
tion of the outlet opening.

_ In addition, the conveyor
belt is iguided in a direction which ‘is substantially at

output opening 4 of the waveguide system 3 by the para-

bolic surface 9 and the reflector 18. : As a result, a radia-

tion characteristic of the cardioid type is obtained in
planes at right angles to the linear radiator 12. This

- radiation characteristic is obtained by a suitable choice

50

| Irnght angles to the parallel boundary slurfaces of hhe para- "

~ bolic component. |
| The invention will be descrmad more fully wﬂh ref-
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erence to the appended dra_wmlg formmg parnt of the

.specmcatmn and in which;.

FIG. 1 is a perspective vuw o.f one . emb0d1m=ent of a - |
- high-frequency furnace according to the invention, and

 FIGS. 2 and '3 are a cross sectional view and a lon-

gltudmal sectional view, respectively, of the high- fre—
quency furnace according to the invention."

of the dimensions of the system, for example by the
adjustment of the linear radiator 12 and the reflector rod |
18 and of their relative spacing, which in the embodi-
ments shown, is about 0.2 times the wavelength. Sub-

stantially the whole radiation from the linear radiator

12, emanating therefrom in accordance with the char-

-acteristic described above, is reflected from the parabolic
cylinder surface 9 of the waveguide system 3 in the di-

- rection of the parabola axis towards the output opening -

60

4 .of the waveguide system 3. At the output opening
4, in directions parallel to the boundary surfaces 10, 11,
'~ a uniform electro-magnetic field of substantially constant

- intensity is obtained, so that the objects 5 to be heated are

- The high-frequency furnace shown- in a perspective

view in FIG. 1, having a power of, for example, two
'kllowabts, comprlses a magnetron or other suitable gen-

" erator 1, which is adapted to produce oscillations of a
 wavelength of, for example, 12 cms.
-of the generator 1 is connected via a coaxial conductor

2 to a waveguide system 3, to mmde the ultra high-fre-

“guiency oscillations towards the output .opening 4 of the

~ been partly broken away to. 1llustra,te the constructlon

"The output circuit -
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substanually umformly heated in their passage along the
output {Jpemng 4, |
The simplified construction shown in FIG. 1 adequately

" provides a uniformity of the electro-magnetic field at the
- output opening 4 of -the waveguide system 3, which 1s

70. ¢

-dividually baked biscuits.

~sufficient for many puposes such as the heating of in-
In those instances where a
greater uniformity of magnetic field at the output open-

" ing 4 is desired, for example, for drying tissues, a plural-
“waveguide system 3. The front wall of the System 3 has

ity of reflector rods or a reflection screen may be used

parallel to the linear radiator 12. By means of this ar-



- Interposed between said radiating -
. end, means for coupling said generator to said radiating
~ means, and means for supporting objects to be heated-

| rangement, a radiation charaeterlsﬁe is achieved in which
- substantially no direct radiation occurs in the direction of -

the output opening, and only beamed energy of umferm

- distribution appears at the opening.
©. Apart from the simple construction and the umform _'
~~ * heating obtained for the objects 5 to be heated, the device
- described above has the practically important advantage
- that the rays emanatlng from the high- freqneney furnace
~ are minimized, since the linear radiator 12 irradiates a.

linearly polarized field, of which the direction of the elec-.

3,102,_131‘ '
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tric field vector E is pafallel to the direction of the linear

radiator 12, so that the rays extend parallel to the output

- angles to said wall of parabolic shape wave energy radiai:— L

ing means in the form of a linear element arranged at the

focal line of said parabolic wall, wave energy reflecting =~
means interposed between said radlatlng means and said -
-open end, means for coupling said generator to said radi-
- ating means, said reflecting means comprising a reflector

rod spaced about 0.2 of said given wave-length from said

-radiating means, and means for supporting objects te be |
'. hea.ted at said open end of said enclosure.

4. A high frequency furnace comprising a h1gh fre-
quency generator and a wave guide system, said wave

- guide system comprising first, second and third wall por- -

4 of the waveguide system in the direction indicated in the
~ figure by the dot-and~dash arrows 16. The energy vector -

(Poyntmg vector) is at right angles to the electric field
“vector E and hence has no component in the direction -
~of movement of the conveyor belt 6, so that only stray
‘rays can emanate from the waveguade system ‘3. These-

rays are, moreover, attenuated in the inlet and outlet

passages 14 of the eenveyer belt 6, for example, the

25 db.

~waveguide system 3 from the conveyor belt, may be, for

example 48 cms. and the width of the output opening 4

~is 120 cms. ‘The distance between the linear radiator

12 and the reflector rod 18 is about 25 cms.
- The distance between the two boundary snrfaees 10, 11
18 24 ‘cms, and the length of the passages 14 is 30' cms.

~ and the height thereof is 5 cms.

While I have described by invention by means of

~specific examples and in a specific embodiment, I do not. o
o ;-wmh to be limited thereto for obvious modifications will
- occur to those skilled in the art without. departmng from the

- 35

'spn'lt and scope of the invention.
" 'What is claimed is: | |
1. A high frequency furnace cempmlng a hlgh fre-

15

In a typical form ef CDHStI‘HCtIOH the helght :ef the .

25

tions defining an enclosure hawng an open end, said first
wall portion having a parabolic shape and said second and

third wall portions forming two parallel boundary sur-

- faces at right angles to said wall of parabolic shape, wave
~energy radiating means arranged at the focal line of said
- parabolic wall, wave energy reﬂeetlng
~ between said radiating means and said open end, means’
20
‘emanating ra,dmtmn 18 attenuated by a factor ef abent

1eans . interposed

for coupling said generator to said radiating means, means

- enclosing said open end and providing aligned openings
in said second and third wall portions, a conveyer belt. -
member extending through said aligned opemings for sup-

porting objects to be heated at said open end, and- shield

means enclosing said COTVEyor belt at pOI'tIOIIS thereof ad-'. "‘ |

| __']acent said aligned openings.

30 tions defining an enclosure having an open end, said first

‘wall portion hamng a parabolic shape and said second and

5. A high frequency furnace eenlpnsmg 2 hlgh fre- |

quency generator and a wave guide system; said - wave. .
guide system comprising first, second and third wall por-

third wall portions forming two parallel boundary sur-

faces at right angles to said wall of parabolic shape, wave o
energy radiating means arranged at the tocal line of said -
parabolic wall, wave energy reflecting means Interpesed-'

 between said 1‘:&::11:;1‘[111ﬂIn means and said open end, means

' quency generator and a wave guide system, said wave

‘guide systen

~comprising first, second and third wall por-

- tions defining an enclosure having an open end, said first

wall portion having a parabolic shape and said second and

third ‘wall portions forming two parallel boundary sur-
~ faces at right angles to said wall of parabolic shape and

o extending beyond the focal line of said parabolic wall por-
“tion, wave energy radiating means arranged at the focal

‘line of said parabolic wall, wave energy reflecting means

- at said open end of said enclosure.

2. A high frequency furnace comprising a high fre-

- quency generator and a wave guide system, said wave
~ guide  system comprising first, second and third wall
- portions defining an enclosure havang an open end, said
first wall portion having a parabolic shape and said sec-

ond and third wall portions forming two parallel boundary
surfaces at right angles to said wall of parabolic shape and

eans and said open
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-extending beyond the focal line of said parabolic wall por- -

- -tion, wave energy radiating means arranged at the focal
line of said parabolic wall, wave €Nergy reﬂeetmg means

| 60

- interposed between said radiating means and said open

. end, means for coupling said generator to said radiating

means, and means for . supporting objects to be heated
at said open end of said enclosure, said Iatter means

eompﬂemg a conveyor belt melnber and means for

65

~moving said belt member across said open end in a

direction substantlally at nght ang les {o sald second and .
o _thlrc'l wall portions.

for coupling said generator to said radiating means, means
'enelosmg said open end and providing aligned openings -
~in said second and third wall portions, a radiation absorb-

40 'ing body in said enclosing means, a eonveyer belt mem-

ber extending through said ahgned openings for support-

ing objects to be heated at said open end and between
‘said radiation means and said absorbing body, and means

for moving said belt member i in a dnectlen at rlght angles N
to said second and third wall portions.

6. A high frequency furnace eempnsmg a hlgh fre-i :

quency generator and a wave guide system, said wave
‘guide system comprising first, second and third wall por-

tions defining an enclosure havmg an open end, said first

wall portion having a parabolic shape and said second and :
‘third wall portions forming two parallel boundary sur-

faces at rlght angles to said ‘wall of parabolic shape, wave -

_energy radiating means arranged at the focal line of said -
- parabolic wall, means for coupling said generator to said
- radiating means, means for supporting objects to be heated -
~ at said open end of said enclosure, and shield means en-
- closing said snppert means adjaeent the epen end ef sznd |
 waveguide system. SRR |

7. A high frequeney furnaee eomprlsmﬂ a h1gh fre_-'-:--‘"
quency generator and a wave guide system, said wave

-guide system comprising first, second and third wall por-
tions defining an enclosure h:-;wn:wH an open end, said first =~
wall portion having a parabolic shape and said seeend and =
third wall portions forming two parallel beundary sur- -

faces at right angles to said wall of parabolic shape and :

extending beyond the focal line of said parabolic Wall :

- portion wave energy radiating means positioned at the

3. A high frequency furnace eemprlsmg a I:ugh fre-

- quency generator for producing energy of given wave-

70

length and a wave guide system; said wave guide system

L comprising first, second and third wall portions defining an . -

- enclosure having an open end, said first wall portion hav-

o s inga parabolic shape and’ sa1d second and third wall por-
-t10ons fer:mng ftwo parallel bonndary surfaees at nght

5

focal line of said parabolic wall and arranged to radlate'_'

a linearly polarized field in which the direction of the elee--'
“tric field vector is substantlally perpendicular to said sec-
~ond and third wall portions, means for coupling said gen- -

erator to said radiating means, and means for supporting

- objects to be heated at said open end of said enclosure,

sazd latter means eomprlsmg a conveyor belt member and |



B

“means for moving said belt member across said open

end in a direction substantially at rlght angles to said sec-
ond and third wall portions.

8. A high frequency furnace 'comprlsmfr a hwh fre-

quency generator and a wave guide system, said wave guide

- system comprising first, second and third wall portions
. defining an enclosure havmg an open end, said first wall

portion having a parabolic shape and said second and third

wall portions forming two parallel boundary surfaces at
right angles to said wall of parabolic shape, wave energy
radiating means arranged at the focal line of said para-

3,102,181
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_bohc wall, means for coupling said generator to said radi- =

ating means, means enclosing said open end and providing

“aligned openings in said second and third wall portions, a

~conveyor belt member extendmn* through said aligned

openings for supportmg obijects to be heated at said open

 end, and shield means enclosing said con‘veyor belt at por-
~ tions thereof adjacent said aligned 10pemngs |

- 9. A high frequency furnace comprising a high fre-
quency generator and a wave guide system, sald wave
guide sysiem comprising first, second and third wall por-

15

6

esnclosure in a dir ectmn ‘substantially at right angles to

said second and third wall portions. . .

11. A high frequency furnace comprising a high fre-

- quency generator for supplying electromagnetic energy
“having a predetermined wave length and a waveguide
system, said waveguide system comprising first, second
and third wall portions defining an enclosure having an

open end, said first wall portion having a parabolic shape
and said second and third wall portions forming two par- -
allel boundary surfaces at right angles to said wall of
parabolic shape, wave -energy radiating means arranged
at the focal line of said parabolic wall and mcludmg
means to focus substantially all of the radiated energy
at said parabolic wall, said parabolic wall portion being
arranged to reflect substantlally all of the energy emitted

~ from said radlatmg means towards said open end so that

20

tions defining an enclosure having an open end, said first

- wall portion having a parabolic shape and said second

" and third wall portions forming two parallel boundary

surfaces at right angles to said wall of parabolic shape,

wave energy radiating means arranged at the focal line -

- of said parabolic wall, means for coupling said generator
to said radiating means, means enclosing said open end

20

and providing aligned openings in said second and third

- wall portions, a radiation absorbing body in said enclos-
. ing means, a conveyor belt member extending through

said aligned openings for supporting objects to be heated

30

at said open end in directions parallel to said second and

~third wall portions a substantially uniform electromag-

netic field of substantially constant intensity is produced,
said focal line lying within said waveguide enclosure,
means for couphng said generator to said radiating means,
and conveyor means having a width dimension greater
than the wave length of said electromagnetic energy for .
carryimng objects to be heated past the open end of said

enclosure.

12. H1gh frequency heatmg apparatus comprlsmg a
high frequency generator and a waveguide system, said
waveguidé system comprising first, second, third and
fourth wall portions defining an enclosure, said first wall
portion having a parabolic shape, said second and third

- wall portions forming two parallel boundary surfaces sub-

at said open end and located between said radiation means -

and said absorbing body, and means for moving said belt

member in a direction at rlght angles 1:0 said second and
.thll‘d wall portions. |

10. High frequency heatlng apparatus compmsmﬁ a

high frequency generator and a waveguide system, said
waveguide system comprising first, second and third wall
portions defining an enclosure having an open end, said

- first wall portion having a parabolic shape and said sec-

35

" stantially at right angles to said first wall, and said fourth
- wall forming a closing surface substantially at right angles
 to said second and third wall portions, said second and

third wall portions including substanually aligned indef

~and outlet apertures for receiving objects to be heated,

- wave energy radiating means arranged at the focal line

40

of said parabolic wall, means for coupling said generator
to said radiating means, and conveyor means extendmg
through said inlet and outlet apertures for carrying ob-

- Jects to be heated thmugh sald waveguide enclosure

ond and third wall portions forming two parallel bound-

- ary surfaces substantially at right angles to said wall of
parabolic shape and extending beyond the focal line of

45 51950318

said parabohc wall portion, wave energy radiating means

comprising a linear radiating element arranged at the

focal line of said parabolic wall, wave energy reflecting =

" means mounted between said radiating means and said
- open end, said radiating and reflecting means coac’ung
with said wave guide system to produce at said open end

a linearly polarized field in which the direction of the
electrlc field vector is substantially perpendicular to said
second and third wall portions, means for coupling said

50

generator to said radiating means, and conveyor means -

- for carrymg ob]ects to be heated past the open end of said

55
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