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ABSTRACT: Viewing ports for microwave ovens. In a first 
embodiment, a transparent mirror is placed over a relatively 
large aperture in the wall of the oven with the metallic coating 
of the mirror bearing against the metallic wall of the oven. The 
interior of the oven is illuminated. The metallic coating of the 
mirror prevents microwave energy from being transmitted 
through the mirror, while the one-way viewing characteristic 
of the mirror allows visible light to be transmitted through it. 
In a second embodiment, a waveguide is connected between 
the aperture in the oven and a viewing port. Two prisms are 
provided, one at the oven aperture and the other at the view 
ing port. Visible light from inside the oven is reflected by the 
aperture prism down the waveguide and by the viewing port 
prism out of the viewing port. Any microwave energy which is 
transmitted down the waveguide is attanuated both as a result 
of the waveguide dimensions and special attenuators provided 
for this purpose. The prism mounted at the oven aperture can 
be rotated so that the interior of the oven can be scanned. 
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MCROWAVE CAVITY VEWERS 
This invention relates to microwave cavity viewers, and 

more particularly to windows which provide an unobstructed 
view of the interior of a microwave oven without permitting 
microwave energy to pass out of the oven. 
A typical home-use microwave oven is operated at a power 

level below 1.6 kilowatts, generally at a frequency of either 
915 MHz. or 2,450 MHz. Electromagnetic energy of a 
frequency in the microwave part of the spectrum moves freely 
through air and through most substances with little of it being 
absorbed or reflected. On the other hand, there are other sub 
stances which interact with electromagnetic waves in the 
microwave part of the spectrum and are heated by them. This 
is especially true of water and any substance containing water. 
A microwave oven typically consists of an aluminum or 

stainless steel enclosure since these metals reflect most of the 
microwave energy which impinges upon them inside the oven. 
The energy is contained within the oven and is used to heat a 
food or any other item which contains water and must be 
heated rapidly throughout. 

In order to look into a microwave oven, or any microwave 
cavity for that matter, it is necessary to provide a "window' or 
other viewing device which permits electromagnetic energy in 
the visible part of the spectrum to be transmitted from the in 
terior of the cavity to the exterior of the cavity while at the 
same time blocking the microwave energy. If the microwave 
energy escapes from the cavity, the eyes of the observer may 
be injured due to the heat generated as a result of the water 
content of the human eye. It is apparent that a metallic win 
dow cannot be used because it is opaque to the visible spec 
trum, and a glass window cannot be used because it would per 
mit the microwave energy in the cavity to escape. 
At the present time, a viewing port is generally constructed 

by providing holes in one of the walls of the cavity. Microwave 
energy is attenuated when it passes through an opening 
smaller than one-half of its wavelength. The degree of attenua 
tion varies inversely with the size of the aperture and directly 
with the distance the energy travels through the aperture or a 
tube of that dimension. Generally, the holes which are made 
to view the interior of a microwave oven are in the order of 4 
inch in diameter; with a wall thickness of only 1/16 inch, al 
most no microwave energy gets through to the exterior of the 
oven. If larger diameter holes are used, each one is generally 
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provided with a tube in order that the aperture length be 
greater than the thickness of the oven wall so that the 
microwave energy can be attenuated before it reaches the eye 
of the viewer. In almost all cases, the resulting viewing port, 
while safe as far as the observer is concerned, hinders unob 
structed viewing into the cavity. At best, a typical configura 
tion simply allows a small area of the cavity to be seen without 
obstruction. 

it is a general object of my invention to provide a viewing 
port for the interior of a microwave cavity which allows for 
safe, wide area unobstructed viewing. 

In a first illustrative embodiment of my invention, a relative 
ly large metallic-coated piece of glass is placed over a large 
aperture (e.g., 6 x 6 inches) on the front of the microwave 
oven, with the metallic coating facing the interior of the oven. 
The metallic-coated glass is simply a transparent mirror of 
conventional design widely used heretofore for one-way view 
ing. The metallic coating is quite thin and serves, in the con 
ventional use of a transparent mirror, to block visible light 
from being transmitted through the mirror from the glass side 
while allowing visible light to be transmitted through the mir 
ror from the dark or metallic side. In my invention, the trans 
parent mirror is not utilized as a one-way window. I have 
found that such a transparent mirror, provided the metallic 
coating is held in intimate contact with the wall of the oven 
surrounding the aperture over which it is placed, effectively 
shields the viewer from the microwave energy inside the cavity 
while at the same time allowing visible light to be transmitted 
through it. 
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With very high energy ovens, a conventional transparent 

mirror will not shield against the microwave energy. However, 
a conventional microwave oven for home use is operated 
below 1.6 kilowatts and a conventional transparent mirror is 
adequate to completely protect a viewer from the microwave 
energy inside the cavity. Moreover, in the event a conven 
tional transparent mirror is utilized with a higher power oven, 
the mirror does serve to attenuate the microwave energy 
transmitted along with the visible light to the viewer. Thus if 
an additional shield is provided, for example, with the conven 
tional apertures for completely attenuating the microwave 
energy, it is apparent that the attenuation requirements of the 
conventional shield are not as stringent and a less obstructed 
view of the interior of the oven can be had. 

In a second illustrative embodiment of my invention, a first 
prism is included in front of an aperture provided in the 
microwave cavity. Visible light from inside the cavity is 
reflected from this prism to a second prism which directs the 
light toward the viewer through a viewing port. The first prism 
can be rotated so that the interior of the cavity can be 
scanned. Between the two prisms, light travels along a tunnel 
which has a width small enough to attenuate any microwave 
energy which escapes through the aperture in the oven. 
Moreover, the tunnel is provided with various tuning posts as 
well as a microwave energy absorbing material for further at 
tenuating the microwave energy. Thus no microwave energy 
exits the viewing port and the entire cavity can be scanned 
with minimal attenuation of any light emanating inside the 
cavity. 

It is a feature of my invention, in one illustrative embodi 
ment thereof, to utilize a conventional transparent mirror for 
containing microwave energy within a cavity while at the same 
time allowing the transmission through it of visible light. 

It is another feature of my invention, in a second illustrative 
embodiment thereof, to provide two prisms for allowing the 
interior of a microwave oven to be viewed, while at the same 
time coupling the viewing port to the interior of the oven 
through a tunnel which attenuates any microwave energy 
which would otherwise be coupled to the viewing port. 

Further objects, features and advantages of my invention 
will become apparent upon a consideration of the following 
detailed description in conjunction with the drawing, in which: 

FIG. 1 depicts schematically a first illustrative embodiment 
of my invention; 

FIG. 2 depicts schematically a second illustrative embodi 
ment of my invention; and 

FIG. 3 is a partial cross-sectional view taken through the 
line 3-3 of FIG. 2. 

In FG. 1, microwave oven 10 includes conventional walls 
12. On one side of the oven are two lamps 14 for illuminating 
its interior. Light is transmitted to the interior of the oven 
through apertures 16, as shown by arrow 18. The apertures 
serve to permit light to enter the cavity without allowing 
microwave energy to leave the cavity to damage light sources 
14. The function of the apertures is similar to the function of 
the conventional apertures in blocking microwave energy 
from leaving the viewing port of a prior art microwave oven. 
Microwave energy source 20 is coupled via waveguide 22 to 

the interior of the oven, and as shown by arrow 24 is the 
source of the microwave energy for cooking whatever is 
placed in the oven. 
The front of the oven has a rectangular opening 74 which, in 

the first illustrative embodiment of the invention, is approxi 
mately 6 x 6 inches. Over this opening is placed transparent 
mirror 28 which includes a metallic coating 30 on the side fac 
ing the oven cavity. In order not to disturb the normal cooking 
operation which takes place in a closed cavity, it is important 
that the metallic coating make intimate contact with the oven 
wall all along the edge of the aperture, and for this reason 
frame 34 is provided. The frame is attached by bolts 38 and 
nuts 40 to the oven wall around the edge of aperture 74. The 
frame includes a diaphragm spring 36 which bears against the 
transparent mirror to force its metallic coating into intimate 



3,604,783 
3 

contact with the oven wall. Intimate contact is insured by 
wetting the contacting surfaces with mercury. 

Surrounding frame 34 is another frame 42, hinged to the 
oven wall by bolts 80 and nuts 82. This frame serves to reduce 
the amount of light impinging on the viewer's side of mirror 28 
to contribute to better viewing. The metallic coating of the 
mirror prevents microwave energy from leaving the oven cavi 
ty through aperture 74. However, visible light is transmitted 
from the relative bright side of the mirror (inside the oven) to 
the relatively dark side of the mirror (outside the oven) so that 
the interior of the cavity can be viewed. 
Shown in dotted lines, and represented by the numeral 44, 

are the conventional holes used to block microwave energy 
and to allow viewing of the cavity. These holes are contained 
in frame 42 which due to its contact with the oven wall ac 
tually forms part of the microwave cavity. In the case of high 
energy ovens, the transparent mirror may not be sufficient to 
block all of the microwave energy which would otherwise exit 
the viewing port. For this reason, the conventional viewing 
port 44 can be utilized. However, the transparent mirror still 
serves to attenuate the microwave energy which would other 
wise be transmitted and this allows the construction of a view 
ing port 44 which obstructs the view to a far lesser extent. 

FIG. 2 depicts a second illustrative embodiment of the in 
vention. Microwave oven 50 is similar to microwave oven 10 
of FIG. 1 insofar as the light and microwave energy sources 
are concerned. However, the arrangement for viewing inside 
the oven is different. 
A first prism 60 is mounted for pivotal movement around 

the axis designated 64, as shown by the double-ended arrow 
62. Light from the oven is reflected by the prism along tunnel 
58 toward prism 56. Prism 56 is fixed in position, and light 
reflected along the tunnel is reflected by prism 56 to viewing 
port 52. As prism 60 is turned about its axis, different regions 
of the oven can be viewed. 
The tunnel 58 is rectangular; the distance between the two 

prisms is approximately 4 inches, the vertical dimension 
(shown in FIG. 3) is approximately 6 inches and the width 
(dimension D in FIG. 2) is approximately 1.75 inches for an 
oven operated at 2,450 MHz. Dimension D is small enough so 
that microwave energy is attenuated as it travels down the tun 
nel. To further insure that microwave energy from the oven is 
not transmitted along the waveguide and out through viewing 
port 52, two mechanisms for attenuating the energy are pro 
vided. The first entails the use of a series of posts 66; by adjust 
ing them, microwave energy can be greatly attenuated as it is 
transmitted down the waveguide from the region enclosing 
prism 60 to the region enclosing prism 56. The posts are 
mounted in front wall 72 and, although only three are shown 
in the drawing, there are preferably nine posts arranged in 
three rows, one on top of the other. The other mechanism for 
attenuating microwave energy consists of a microwave ab 
sorbing material 54, typically a plastic filled with iron filings 
which absorb any microwave energy which impinges on them. 
Any microwave energy which travels down the waveguide is 

5 

10 

15 

20 

30 

35 

40 

45 

50 

55 

thus absorbed and cannot be reflected for possible exit from 
the waveguide at port 52. 

FIG. 3 shows the mounting of prism 60 within waveguide 
58. The prism is provided with two posts 66, 68, the latter of 
which simply fits into a hole in the bottom wall of the 
waveguide to enable the prism to rotate. Post 66 extends up 
through the upper wall of the waveguide to knob 70. As the 

60 

65 

70 

75 

4 
knob is turned the interior of the cavity is scanned. Although 
scanning prism 60 is shown toward one end of the oven, for a 
maximum field of view it is preferable that the prism be 
mounted in the middle of the front wall of the oven. Although 
not shown in FIG. 2 due to space limitations, the lowermost 
wall in the drawing can be thought of as being further down 
such that its distance from prism 60 is the same as the distance 
of the uppermost wall from the same prism. 

Although the invention has been described with reference 
to particular embodiments, it is to be understood that these 
embodiments are merely illustrative of the FEEE of the principles of the invention. Numerous modifications may be 
made therein and other arrangements may be devised without 
departing from the spirit and scope of the invention. 
What claim is: 
1. In combination with means including a plurality of walls 

forming a microwave cavity, a viewing arrangement for said 
cavity comprising means for illuminating said cavity, an elon 
gated tunnel mounted on one of said walls of said cavity and 
having one end opening into said cavity for allowing said tun 
nel to communicate with said cavity, first light reflecting 
means mounted in said tunnel adjacent said one end for 
reflecting visible light from the interior of said cavity along 
said tunnel, a tunnel opening providing a viewing port in said 
tunnel spaced from said one end and facing away from said 
cavity, second light reflecting means mounted in said tunnel 
adjacent said viewing port for reflecting light transmitted 
along said tunnel from said first light reflecting means through 
said viewing port, said tunnel having a width small enough and 
a length between said two light reflecting means long enough 
such that microwave energy transmitted from said one open 
ing to said viewing port is attenuated to a safe level. 

2. In combination with means including a plurality of walls 
forming a microwave cavity, a viewing arrangement for said 
cavity comprising means for illuminating said cavity, an elon 
gated tunnel mounted on one of said walls of said cavity and 
having one end opening into said cavity, first light reflecting 
means mounted in said tunnel adjacent said one end for 
reflecting visible light from the the interior of said cavity along 
the tunnel, a tunnel opening providing a viewing port in said 
tunnel spaced from said one end and facing away from said 
cavity, second light reflecting means mounted in said tunnel 
adjacent said viewing port for reflecting light transmitted 
along said tunnel from said first light reflecting means through 
said viewing port and means for attenuating microwave energy 
transmitted along said tunnel such that the microwave energy 
which exists at said viewing port is at a safe level. 

3. An arrangement for viewing the interior of a microwave 
cavity in accordance with claim 2 wherein said microwave 
energy attenuating means includes a plurality of posts 
mounted along said tunnel. 

4. An arrangement for viewing the interior of a microwave 
cavity in accordance with claim 2 further including means in 
said tunnel for absorbing microwave energy transmitted 
therealong. 

5. An arrangement for viewing the interior of a microwave 
cavity in accordance with claim 2 wherein said first and 
second light reflecting means are prisms. 

6. An arrangement for viewing the interior of a microwave 
cavity in accordance with claim 5 wherein the first prism is 
mounted for rotatable movement within said tunnel such that 
the interior of said microwave cavity can be scanned. 


