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[57] ABSTRACT 
A device for heating a thermoplastic eyeglass frame 
having a rim and bridge portion and a temple portion 
includes a housing having a pair of spaced infrared 
heat radiating surfaces mounted therein. The surfaces 
form an open-ended channel therebetween for receiv 
ing one of the eyeglass frame portions while permit 
ting the other of said frame portions to remain out of 
range of the heat radiating surfaces. The heat radiat 
ing surfaces comprise spaced external surfaces on a 
heating block having a heating element embedded 
therein. The heating element is spaced remotely from 
the heat radiating surfaces so as not to subject the por 
tion of the frame in the channel to direct heat from 
the element. A fan in the housing provides for circula 
tion'of ambient air through the housing for preventing 
overheating of the housing. Some of the circulated air 
is diverted through apertures in the radiating surfaces 
intov the channel to prevent entrance of cold drafts to 
the channel. A temperature control regulates the tem 
perature of the radiating surfaces. 

10 Claims, 8 Drawing Figures 
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DEVICE FOR HEATING THERMOPLASTIC 
EYEGLASS FRAMES, 

BACKGROUND OF THE INVENTION 

The present invention particularly relates to a ma 
chine used in the opthalmic profession for the ?tting 
and/or glazing of lenses in eyeglass frames. These 
frames made of thermoplastic materials must be prop 
erly warmed to soften them to allow insertion of the 
lenses or to bend and form them to ?t the face and head 
of the user. The warming of frames has been accom 
plished in many ways such as by hot plates, hot air 
blowers, and infra-red lamps, but none of. these were 
satisfactory since the operator in all cases would never 
know when the plastic material was warm enough to 
bend without cracking and when too hot it would blow 
or sponge and then scorch. 
My “Air Tempering Device” US. Pat. No. 2,789,200 

issued April 16, 1957 was created to eliminate these 
dif?culties and faults. In this patent air is tempered or 
warmed to a precise temperature for use in warming 
the thermoplastic, thus warming it in a short period of 
time and yet never allowing overheating of the air 
stream to cause scorching. 

In all previous warmers that used infrared rays for 
heating, the warming and scorching problems were ag 
gravated since the color of the thermoplastic or its 
transparency to the rays affected its response to heat 
absorption, and by the necessity for critical distance 
gaging, due to the fact that the temperature varied by 
the'square of the distance from the source. 

In all of these examples the infrared ray radiation 
sources were of very high temperature and of concen 
trated origin or from a very small high temperature ra 
diator. 
The term radiation refers to the continual emission of 

energy from the surface of all bodies. This energy is 
called radiant energy and is in the form of electromag 
netic waves. These waves travel with the velocity of 
light. When they fall on a body which is not transparent 
to them they are absorbed and their energy Converted 
to heat. 
The‘radiant energy emitted by a surface, per unit of 

time and per unit area, depends upon the nature of the 
surface and on its temperature. At low temperatures 
the rate of radiation is small and the radiant energy is 
chiefly of relatively long wavelength. As the tempera 
ture is increased, the rate of radiation increases very 
rapidly, in proportion to the fourth power of the abso 
lute temperature, also the wavelength shifts toward 
shorter wavelengths. At each temperature aradiator 
might be radiating at, its radiant energy emitted is a 
mixture of waves of different wavelengths. 
One general object of this invention, therefore, is to 

provide a new and improved infrared radiation type of 
machine for warming eyeglass frames or the like of 
thermoplastic material. More speci?cally, it is an ob 
ject of this invention to provide a machine of the char 
acter indicated which will emit temperature controlled 
heat rays to warm eyeglass frames to a temperature not 
exceeding the scorch temperature of the particular 
plastic being heated. 
Another object of the invention is to provide radia 

tion of heat rays to more than one side of the object to 
be heated. 
Another object of this invention is to provide lenticu 

lated surface radiators for focusing heat rays from loca 
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tions on the radiators where not needed, to where more 
heating is needed on the article. 
A further object of the invention is to provide ther 

mostatically controlled radiators having integral heat 
ing elements. ' 

A still further object of the invention is to provide an 
infrared radiator having the temperature of its radia 
tion controlled by an increase or decrease in the fre 
quency or wavelength source. 
Another object of this invention is to provide for 

quick disassembly of the case from the parts that might 
require service by having these parts all on one base, 
thus making servicing as simple as possible and provid 
ing a single location for electrical connections to the 
power cord. 
A further object is to eliminate the need of acquiring 

the skill to know how far away the unit to be heated 
must be held from the heat source to prevent burning. 

Another object is to prevent the danger of exposing 
the operator’s eyes to high intensity infrared rays. 

SUMMARY 

The present invention relates to a device for soften 
ing a plastic opthalmic frame comprising a housing, an 

' infrared heat radiating surface on said housing, electri 
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cal heating means for exciting said infrared heat radiat 
ing surface, means on said housing for supporting said 
opthalmic frame in spaced relationship to said infrared 
heat radiating surface, and control means for maintain 
ing the infrared radiation from said surface at a prede~ 
termined value. In its more speci?c aspects the present 
invention includes additional means on-said housing for 
permitting part of said opthalmic frame to extend out 
side of the range of said heat radiating surface. In its 
still more speci?c aspect, the heat radiating surface 
comprises spaced surfaces de?ning a channel therebe 
tween so that the infrared radiation may be applied to 
opposite sides of said frame. Furthermore, the heat ra 
diating surface forms a portion of a block having an 
electrical heating element embedded therein which is 
suf?ciently remote from the heat radiating surface so 
that the block shields the portion of the frame being 
heated from direct high temperature exposure to the 
heating element. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention, as well as further objects and 
features thereof, will be understood more clearly and 
fullyfrom the following detailed description of the pre 
ferred embodiment, when read in conjunction with the 
accompanying drawings, in which; 
FIG. 1 is a top plan view of a machine in the form of 

an eyeglass frame warmer embodiment of the inven 
tion; 
FIG. 2 is a side elevation of FIG. 1; 
FIG. 3 is a vertical central sectional view of the ma 

chine taken along line 3-3, FIG. 1, showing the heat 
radiators, the heating element thereof, the blower and 
its motor and the enclosure therefor; 
FIG. 4 is a horizontal sectional view taken along line 

4—4 of FIG. 3, showing the radiators, blower wheel 
and scroll casing therefor; 
FIG. 5 is a bottom view of the machine shown in FIG. 

1, having a portion of the bottom plate removed to 
show the heating element, its thermostat control and 
enclosure, and the blower motor; 
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FIG. 6 is fragmentary front elevation of one of the ra 
diators, showing in detail its lensed face and a carpeted 
?oor of the heating element; . 
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FIG. 7 is a bottom plan view of the machine showing‘ I 
the thermostatic control knob for adjusting the heat of 
the machine; ' 
FIG. 8 is a fragmentary greatly enlarged section 

showing the lens facets for focusing the heat rays and 
is taken along the line 8-8 of FIG. 6. 

In order to facilitate the detailed description of the 
machine illustrated in the drawings, there will ?rst be 
given a‘ discussion of the operation of the machine. 

GENERAL OPERATION 
The machine housing 10 comprises an open bottom 

enclosure having continuous side walls 11 and a top 
wall 12. An opening 14 across the top wall 12 from side 
wall 11 to side ‘wall 11 provides a recess for insertion 
of glass frames F for exposure to radiant heat from a 
pair of radiators l5 and 16. A top opening 18 provides 
a louvered air inlet for a blower 20 and another top lou-' 
vered opening 22 provides a jet exhaust 23 for cooling 
air. - ' 

A bottom base plate 24 closes off the open bottom of 
the housing 10 and serves to mount the radiators 15 
‘and 16 and the blower 20. 

After the device has been turned on and warmed to 
the temperature set at, if glazing is being done, plastic 
eyeglass frames F are placed in the opening 14 and ex 
posed to radiation from the radiators l5 and 16, where 
upon they are heated by the infrared rays, radiating 
from the radiators 15 and 16. 
When sufficient softening has taken place the frames 

F are removed, the lenses L snapped in place and then 
the frames are cooled in the cooling jet 23 of air from 
the exhaust opening 22 to freeze or harden them. 

If other portions of the eye glass frames such as the 
temples T require shaping, these parts may be properly 
exposed to the infrared rays by holding them in the 
opening 14 until they are softened to a proper degree, 
formed to shape and then ‘hardened in the air jet 23 
from the exhaust opening 22. 

DETAILED DESCRIPTION 

The housing 10 preferably may be of molded con 
struction such as “Fiber glass” or any other suitable re~ 
inforced plastic able to meet the strength and tempera 
ture requirements of the machine. Vertical ribs 25 of 
which there are eight shown provide anchorage for 
screws 26 which are used to retain the bottom plate 24 
in place over the bottom opening of the housing 10 
against a shoulder 27 around the lower ‘periphery of in 
side walls 11. 
Four of the screws 26 also retain four feet 30, located 

as shown in FIG. 5, onto the housing 10 to form a suit- 
able cushioned non-scratch footing for the machine. 
This bottom plate 24 forms not only an air tight clo 

sure for the housing 10 but a support base for a motor 
32 of the blower 20 and for the stove 34. 
The motor 32 is fastened to the plate 24 by means of 

the screw 35 and spacer 36 arrangement shown and 
carries above its upper bearing a thin resilient panel 37 
which closes off a spiral shaped blower casing 38 from 
the lower area of the housing 10, by contact with a 
ledge 39. The vertical walls 40 form the spiral casing 38 
and are molded integral with the upper top wall 12 and 
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side walls 11in such a way as to define a discharge 
opening 42 for the blower. 
The largest volume of air ?ows upward through the 

louvered jet opening 22, where it is directed at about 
a'60° angle to the horizontal away from the opening 14. 
A motor shaft 33 above the panel 37 mounts a blower 

wheel 43 which upon counterclockwise rotation as 
seen in FIG. 4 draws air into its blades through the lou 
vered air inlet 18. ‘ 
These louvers are set at a 45° angleto the horizontal 

as seen in FIG. 3. 
Looking now at FIG. 4 it will be seen that the panel 

37 is cutaway at 45 which allows the rest of the air, a 
smaller volume, to be circulated down and around both 
the blower motor 32 to cool it and the aforementioned 
stove 34. This pressurizes the entire interior of the 
closed housing 10 to above atmospheric pressure so 
that air can only pass out of the housing 10, or into the 
stove 34. 

' The stove‘ 34 is essentially an enclosure, having, in 
this case four side walls 46, an open bottom and a top 
wall 47. The bottom periphery of the side walls 46 are 
?anged either inwardly or outwardly and provided with 
threaded nuts 48 integral therewith. Spacers 49 lift the 
stove and side wall 46 ?anges from the bottom plate 24 
to provide a space all around for entrance of air as indi 
cated by the arrows in FIG. 3. Additional air entrance 
is available by means of vents 50 having bendable tabs 
51, these ‘deflecting the air downwardly and providing 
adjustment of the air volume entering the stove, besides 
its even distribution. 
The top wall 47 of the stove supports a cast heating 

block 52 provided with a cast enbloc electrical heating 
element 54, having terminals 56 and 58. Screws 60 
thread into base ?anges 61 of the radiators l5 and 16 
and clamp therebetween the inner edges of the top wall 
47 of the stove 34. A thermostat generally indicated at 
62 controls the current to the heating element 54 and 
thus controls its temperature according to the setting of 
a thermostat control cam 63 ?xed to rotate with a con 
trol connector 64. A connecting shaft 66 communi 
cates with a knobbed dial 68 through an opening 70 in 
the‘ bottom plate 24. 
Apertures 72 in the upper wall 47 provide passage for 

air into the spaces 74 between the radiators 15 and 16 
and their covers 76 and.78. These covers provide the 
spaces 74 for the heating of air in the spaces and the 
provision of passages for heated air at abovev atmo 
spheric pressure to flow to vents 80 in the radiators 15 
and 16. The heating of this air is accomplished by con 

' vection and radiation of lost heat from the radiators 15 
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and 16. 
As will be seen in FIGS. 3 and 4 these vents 80 lead 

to the recess provided by the opening 14 across the top 
wall 12 of the housing 10 and the companion facing ra 
diators 15 and 16. 
When the machine is in operation the heated air 

?owing from the passages 80 into the recess area ?ll it 
with air of approximately the same temperature as the 
radiators l5 and‘ 16 and the act of ?lling and ?owing 
out of the recess area prevents the entrance of exterior 
cooler unheated air. 
As mentioned before air enters the stove along its 

bottom edge by means of the space provided by the 
spacers 49 and the adjustable vents 50. The area of the 
edge space and vents is large for the entering air in rela 
tion to the small area of the radiator exiting vents 80. 
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This causes the air to enter the stove slowly and 
smoothly with out turbulence and surrounds the ther 
mostat 62 with a quiescent blanket of warmed air al 
lowing it to control the temperature of the radiators 
more accurately, by being more responsive to the tem 
perature of the heating block 52 and by not being 
trapped in a blanket of hot stagnant air. 
A heat insulating pad or carpet 84 cushions and pre 

vents contact of eye glass frames F with the block 52 
to prevent marring of these frames. The carpet or pad 
84 covers any bottom exposed surface‘of the block 52. 
Fiberglass fabric has been found to ?ll this need very 
satisfactorily. 
Abutments 86 may also be formed on the top wall 12 

to form a support for the temple T hinges of the frames 
F to rest upon. 
Adjustable lifts 88 as seen in FIG. 2 may be used to 

support the eye glass frames F in proper position in the 
recess 14. 
As will more clearly be seen in FIGS. 3, 4 6 and 8 the 

radiating faces of the radiators l5 and 16 are textured 
and facetted or lenticulated. 
These radiators in this example are planar or have 

?at surfaces but of course could be concave or convex. 
Their faces are sand blasted to provide greatly in 
creased radiation area and then are anodized a dull jet 
black for more ef?cient thermal radiation of the infra 
red. 
Since the instant example of the invention illustrated 

and described is shown for use with eye glass frames, 
the surface of the radiators l5 and 16 may be devel 
oped to act as a lensed surface for concentration of th 
radiated waves to certain areas. ' 

Details of this feature are shown in FIGS. 6 and 8. As 
shown in FIG. 6 circular facets 90 have been formed 
into the faces of the radiators 15 and 16 to concentrate 
radiation into circular focal patterns 91 approximately 
where the eye glass frame rims F are located. In most 
cases lens frame rims F are generally circular but other 
focal patterns‘ other than circular could be ‘developed 
into the surfaces 15 and 16. 
For concentration of radiation on other parts of the 

eye glass frames such as the bridge B, other facetted or 
lenticulated areas 92 may be provided' 
These facets 90 as shown in FIG. 8 are in step form, 

each step at an angle to focus or radiate rays to the 
focal point or line 91. 
Thus radiation is directed from areas such as the lens 

L, where it is not needed, to the lens frame rims F 
where it is wanted. 7 

Air passages 95 around the periphery of the radiators 
15 and 16, where they come in close proximity to the 
machine housing 10 may be provided, to ventilate these 
areas with cooling air from the pressurized interior of 
the housing l0'and thus keep them cool to the touch 
of the operator. 
Power may be supplied by the electrical supply cord 

100 and turned on or off by the switch 101. 

OPERATION 

As previously described when the machine is used for 
glazing eyeglass frames they are positioned in the open 
ing 14 between the radiators 15 and 16. The frame F 
with the hinges of the frame temples T rest on the abut 
ments 86 or the carpet 84 while the main portions of 
the temples rest on the adjustable lifts 88. As they are 
heated by the radiation they are surrounded by hot air 
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from the vents 80 and this outward ?ow from’the space 
14 prevents the entrance of cold drafts. 
Since the amount of radiation is controlled by the 

thermostat 62, burning of the frames F will not take 
place, with proper adjustment, no matter how long ex 
posed to the infrared rays. 
Also since we are using large area and low tempera 

ture controlled radiators the frames F cannot get higher 
temperature radiation than the temperature of radia 
tors themselves. Further since radiation varies to the 
square of the distance, the ?xed distance used here 
eliminates the problem of gaging distance, just by plac 
ing the frames F in the machine rests. They are radiated 
from two sides and with concentrations of the infrared 
rays to places needed. 
After softening, the frames F may be bent for ?tting 

to a patient and then rapidly cooled in the air jet 23. 
If only the bridge area B is to be softened it may be 

placed diagonally across and between the corners of 
radiators 15 and 16, while being held by the ?ngers of 

' the operator. 
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Also any portion or the whole of a temple may be 
held between the radiators 15 and 16 for warming. 

It'should be mentioned here that it is not suf?cient to 
have, only, the means to readily heat and soften the 
eyeglass frames or any other article, for what accom 
plishment does it avail if a bent or formed part does not 
keep its bend or form. Hence the provision of a large 
and heavy blower motor 32 driving a large blower 
wheel 20 to motivate a vigorous air jet 23 for fast cool 
ing of the bent object. 

If the frames F are formed to ?t and not fully cooled 
or frozen they will feel hot to the patient and also will 
relax and unbend, thus defeating a good ?t. 
From the foregoing it may be seen that the apparatus 

just described is fully capable of providing fast and ef? 
cient heating and cooling of an article such as plastic 
eyeglass frames for example, and may be used or varied 
in its design to do similar work on other thermally r'e 
sponsive materials and/or articles. 
The terms and expressions which have been em 

ployed are used as terms of description and not of limi 
tation, and there is no intention, in the use of such 
terms and expressions, of excluding any equivalents of 
the features shown and described, or portions thereof, 
it being recognized that various modi?cations are pos 
sible within the scope of the invention claimed. 
What is claimed is: 
l. A device for heating a thermoplastic eyeglass 

frame including a rim and bridge portion and temple 
portion comprising a housing, infrared heat radiating 
means on said housing, means on said housing for sup 
porting one of said eyeglass frame portions in a station 
ary manner in spaced relationship to said radiating 
means at the optimum positionto receive radiant heat 
therefrom and supporting the other of said eyeglass 
frame portions out of the range of said radiating means, 
and control means for preventing said heat radiating 
means from exceeding a predetermined temperature 
which could heat said eyeglass frame portion being 
heated beyond a predetermined degree, said infrared 
heat radiating means comprising a pair of spaced infra 
red heat radiating surfaces de?ning a channel therebe 
tween for receiving one of said eyeglass frame portions, 
whereby said one of said eyeglass frame portions is sub 
jected to radiated heat from opposite sides thereof, said 
channel being further open at opposite ends thereof, 



7 
said infrared heat radiating means comprising a heating 
block, an electrical heating element embedded in said 
block for heating said block uniformly throughout, and 
wherein said spaced infrared heat radiating surfaces are 
formed on said block in spaced relationship to the por 
tion thereof in which said heating element is embed 
ded, whereby said portion of said eyeglass frame in said 
channel is not subjected to direct heat from said heat 
ing element.‘ ‘ 

2. A device as set forth in claim 1 wherein said radiat 
ing surfaces have a con?guration adapted to concen 
trate radiation from said surfaces in a pattern approxi 
mating the shape of certain portions of said frame. 

3. A device as set forth in claim 1 including aperture 
means in said block extending through said heat radiat 
ing surfaces, and air moving means in said housing for 
forcing air through said aperture means in said heat ra 
diating surfaces toward said portion of said eyeglass 
frame spaced therefrom. 

4. A device for heating a thermoplastic eyeglass 
frame including a rim and bridge portion and temple 
portion comprising a housing, infrared heat radiating 
means on said housing, means for supporting one of 
said eyeglass frame portions on said housing in spaced 
relationship to said radiating means to receive radiant 
heat therefrom while permitting the other of said eye 
glass frame portions to remain out of the range of said 
radiating means, and‘control means for preventing said 
heat radiating means from exceeding a predetermined 
temperature which could heat said eyeglass frame por 
tion being heated beyond a predetermined degree, said 
infrared heat radiating means comprising a pair of 
spaced infrared heat radiating surfaces with a channel 
therebetween for receiving one of said eyeglass frame 
portions, whereby said one of said eyeglass frame por 
tions is subjected to radiated heat from opposite sides 
thereof, said infrared heat radiating means comprising 
a heating block, an electrical heating element embed 
ded in said block for heating said block, and wherein 
said spaced infrared heat radiating surfaces are formed 
on said block in spaced relationship to the portion 
thereof in which said heating element is embedded, 
whereby said portion of said eyeglass frame in said 
channel is not subjected to direct heat from said heat 
ing element, aperture means in said block extending 
through said heat radiating surfaces, and air moving 
means in said housing for‘ forcing air through said aper 
ture means in said heat. radiating surface toward said 
portion of said eyeglass frame spaced therefrom. 

5. A device for heating a thermoplastic eyeglass 
frame including a rim and bridge portion and temple 
portion comprising a housing, infrared heat radiating 
means on said housing, means for supporting one of 
said eyeglass frame portions on said housing in spaced 
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relationship to said radiating means to receive radiant 
heat therefrom while permitting the other of said eye 
glass frame portions to remain out of the range of said 
radiating means, and control means for preventing said 
heat radiating means from exceeding a predetermined 
temperature which could heat said eyeglass frame por 
tion being heated beyond a predetermined degree, said 
infrared heat radiating means comprising a heating 
block, an electrical heating element for heating said 
block, heat radiating surface means on said block in 
spaced relationship to said heating element, whereby 
said portion of said eyeglass frame is not subjected to 
direct heat from said heating element, aperture means 
in said block extending through said heat radiating sur 
face means, and air moving means in said housing for 
forcing air through said aperture means in said heat ra 
diating surface means toward said portion of said eye 
glass frame spaced therefrom. ' 

6. A device as set forth in claim 5 wherein said hous 
ing includes a stove within said housing and wherein 
said block is mounted within said stove, and wherein 
said air moving means is mounted outside of said stove 
within said housing, second aperture means in said 
stove for receiving air which is moved by said air mov 
ing means whereby said stove conducts said air through 
said aperture means in said block, and third aperture 
means in said housing for conducting air moved by said 
fan out of said housing without causing it to pass 
through said stove, whereby said air emanating from 
said third aperture means can be used to cool a portion 
of said eyeglass frame held adjacent thereto. 

7. A device as set forth in claim 5 including a space 
between said block and said housing, and wherein said 
air moving means passes cool air through said space to 
limit the amount said block heats said housing adjacent 
thereto. 

8. A device as set forth in claim 5 wherein said heat 
radiating surface means includes a radiating surface 
having a con?guration adapted to concentrate radia 

' tion from said surface in a pattern approximating the 
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shape of certain portions of said frame. 
9. A device as set forth in claim 5 wherein said infra 

red heat radiating surface means comprises a pair of 
spaced infrared heat radiating surfaces de?ning a chan 
nel therebetween for receiving one of said eyeglass 
frame portions, whereby said one of said eyeglass frame 
portions is subjected to radiated heat from opposite 
sides thereof. 

10. A device as set forth in claim 9 wherein said heat 
radiating surfaces have con?guration adapted to con 
centrate radiation from said surfaces in a pattern ap 
proximately the shape of certain portions of said frame. 

* >l< * * * 


