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A design-making device for smoothly and easily cutting or carving designs, figures or the like in a workpiece made of a meltable material such as styrofoam.
The device comprises a handle, a heatable cutting element, and means for heating the element. The device
also includes positioning means on the device that are
adapted to engage thc surface of the workpiece to be
cut so as to position the cutting element relative to the
workpiece surface and maintain it in that relative position while the design is cut in the workpiece, and regardless of variations in downward pressure on the device. Since good visibility of the workpiece surface is
important to permit rapid and accurate movement of
the device, at least a portion of the positioning means
is made transparent. The positioning means also preferably permits selectively varying the position of the
cutting element relative to the workpiece surface to
vary the depth of cut and permit multidepth carving of
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ELECTRICALLY HEATED TOOL FOR CUTTING
DESIGNS IN A SURFACE
This application is a continuation-in-part of U. S. application Ser. No. 334,444 filed Feb. 21, 1973 now

in part transparent to facilitate viewing the workpiece
as the design is being cut. The device can thereby virtually glide over the workpiece. This positioning means
may be adjustable to vary the depth of the cutting ele-

abandoned.
The use of a soldering-iron type implement to burn
letters or designs into the surface of a piece of wood has
been known for many years. However, such devices
would not function well for a readily meltable material
such as styrofoam. In other words, it would be very difficult to control the melting accomplished with such an
implement because of the very limited resistance offered by the styrofoam material itself. Therefore, resulting lettering and designs would tend to be uncontrolled, to vary greatly in depth, and to even go right
through the styrofoam material to the opposite side.
Further, the user's attention is diverted from the design
or pattern being cut to the matter of trying to maintain
a desired depth of cut. This would generally frustrate
the child or other user of the device. Further, there is
a severe limitation on the fineness or detail which can
be accomplished because of the large blunt configuration of the tip on such a device. Good visibility of the
workpiece surface is very important for several reasons. First of all, it permits the user to see the design he
is creating as he is creating it. It is desirable that he be
able to see a fairly large area which includes not only
where he is going to cut but where he has already cut.
Further, it is desired that the device be moved rapidly
to provide a clean, sharp, accurate cut. If the device is
allowed to remain in one place too long, the area surrounding the cut will be overheated and melted, to the
detriment of the design.
Still further, it is often desirable to provide visual
guide indicia such as preprinted lines on the workpiece
surface to facilitate producing a specific design. For
such guide indicia to be used effectively, it is necessary
that the user be able to maintain good eye contact with
the indicia as the device is moved along those lines.
Normal support means tend to block the view of the
user and to thereby create difficulties. This is particularly so when intricate or complicated designs are involved which require the device to be moved in various
different directions.
Mechanical devices and toys for cutting styrofoam
and the like, such as small reciprocating saws, cut very
slowly, produce a fallout of chips or cuttings which create an undesirable mess, and provde sharp edges or
points which make them dangerous to the users, especially younger children.
The present invention contemplates the utilization of
a design maker in the form of a thermal cutter for styrofoam or the like, which comprises a heatable cutting
element, a handle for holding the element, and means
for causing the element to become heated. In one aspect, the heatable element may include a cutting portion having a thin cutting edge which permits a thin,
clean and controlled thermal cut to be made in the
work material. The presently preferred cutting portion
is in the form of a thin blade, however, it may take
other forms such as a wire. In another aspect, positioning or guide means are provided to locate the cutting
element depth relative to the workpiece while the cutting is accomplished. This is an important feature as it
permits easy, smooth movement of the device over the
surface of the workpiece without concern about maintaining the depth of cut. The guide means are at least

5 ment relative to the piece being cut to provide the de-

sired depth of cut and to permit multi-depth cutting or
carving of a design.
In the drawings:
FIG. I is a side view, partially in section, of a design
10 making device in the form of a thermal cutter which
embodies a preferred form of the present invention;
FIG. 2 is a perspective view of positioning means of
the device of FIG. I;
FIG. 3 is an enlarged fragmentary view of a portion
15 of the cutting element of the device;
FIG. 4 shows a styrofoam workpiece from which a
section has been cut by the device;
FIGS. 5 and 6 show alternate forms of cutting elements.
20
A presently preferred embodiment of the invention
is illustrated as cutting device 10 in FIGS. 1 through 3.
In general, the cutting device 10 comprises a thermal
cutting element 12, a handle 14 which supports the cutting element, and means 16 for heating the cutting ele25 ment. The illustrated device also includes positioning
or guide means 20 adjustably mounted on the handle.
The handle 14 may take any desired convenient
shape. The illustrated handle 14 is elongated in the general form of a conventional soldering iron and has a
30 longitudinal axis. It has a rear gripping portion 22, a cylindrical midportion 24, and a forward portion 26
which holds the beatable cutting element. The heatable
cutting element 12 is mounted at the front end of the
forward portion 26 in a fixed position extending out35 wardly from the end. The element 12
may be detachable so that elements of other size and configuration,
or other characteristics, may be substituted. The handle may be constructed of metal, wood, plastic, or
other material, just so that it is suitably insulated from
40 the electrical components contained therein.
The electrical components which provide electrical energy to
heat the cutting element may be of conventional type
known in the art. For example, the cutting element
might be physically or mechanically connected to an45
other heatable unit, with the heat being transmitted to
the cutting element by conduction through the material
of the other element. Alternately, electrical current
may be caused to flow directly through the heating element to heat the element, but this approach is generally
50
undesirable for a child's toy. Electrical power may be
provided to the device by an external plug-in cord of
conventional type as shown at 28, or by batteries or
power cells mounted in the handle itself. Typically, the
heating element will be heated to a temperature of
55
about 300'F to produce a good, clean cut.
The illustrated heatable cutting element 12 comprises a thin band of metallic material such as steel,
which is preferably coated with "teflon" to prevent
60 globs of melted plastic forming on the band. The band
is formed into a generally 1 J-shaped, curved configuration that has a pair of outwardly extended leg portions
30 which connect to the handle and extend outwardly
therefrom, and a curved central portion 32 connected
to the outer ends of the leg portions. The leg portions
65
30 extend generally parallel to the axis of the handle
14. The illustrated band has a pair of thin opposed
edges 33 which provide cutting edges for the device.

be replaceably mounted with different size cutting eleEither edge 33 may be used as the leading cutting edge.
ments being utilized. FIG. 5 shows a simple arrangeFIG. 6 shows an alternative form of element 12a comment where a somewhat modified cutting element 12a'
prised of a thin wire formed into a curved U-shape
is replaceably mounted as, for example, by means of a
where the central portion 32a is generally straight and
5 snap fit in the end 26a' of the handle.
is connected to the leg portions 30a by small-radius
FIG. 4 shows a workpiece 42 in which a design 52 has
corner portions 31a. The drawings illustrate the utilization of this configuration thermal cutting element 12,
been cut by the illustrated device. As described above,
to make a cut of like configuration in a block or sheet
the surface 38 is pressed down against the top surface
of material such as styrofoam.
40 of the workpiece and the device may be slid about
To support, position and guide the cutting element 10 in a smooth, easy, gliding manner over the workpiece
relative to the workpiece, the positioning or guide
surface, cutting the design into the workpiece as it promeans 20 is provided. In broad terms, the positioning
ceeds. The depth of cut is set as described above. FIG.
means 20 rest atop the workpiece and establish and
4 also shows a second design 54 cut in the workpiece
maintain the depth of cut of the cutting element into
to a different depth than design 52. The designs 52 and
the workpiece as the device travels over the workpiece 15 54 may combine to provide a desired carved contour
to cut the desired design. The device thus slides over
or configuration to the surface of the workpiece.
the workpiece with the cutting element extending into
Because of the U-shaped closed-loop configuration
the workpiece a selected depth regardless of the downof the cutting element, a segment 50 is cut free from
ward pressure on the device. The user is thus free to
the remainder of the workpiece. The segment 50 has
concentrate on making his design or carving. Portions 20 the cross section of the cutting element and the shape
of the means 20 are transparent to permit the user to
of the design or writing effected by the movement of
see the workpiece as the design is being cut.
the device. The cut segment 50 itself can be adhered as
The illustrated means 20 comprises a tubular sleeve
by adhesive to the surface of the workpiece at another
portion 34 which receives the cylindrical midportion
location to provide a raised configuration, or it may be
24 of the handle therethrough. The positioning means 25 secured to a piece of paper or other object. Obviously,
also includes a transparent plate portion 36 which has
letters or numbers can be cut as well as any design or
a forwardly-facing, flat, generally smooth, workpiececonfiguration which the user may desire. The design,
engaging surface 38 adapted to rest upon and move
etc. , can be free-hand, it can follow a model or instruceasily over the top surface 40 of a workpiece 42 (FIG.
tion illustration, or it may be printed on the surface 40
1). The plate portion 36 is connected to the tubular 30 of the workpiece as shown, for example, at 53 in FIG.
portion 34 by three or four connecting strips or struts
4.
44. The plate portion 36 has a central aperture 46 disAs discussed above, it is important that the user have
tubuposed in alignment with the opening through the
good visibility of the workpiece as he performs the cutlar portion 34 so that the cutting element 12 can extend
ting. This not only permits him to see where he has
through that aperture, to engage and cut the work- 35
been and where he is going, but it aids him in moving
piece. The plate portion 36 is generally perpendicular
more rapidly to avoid excess peripheral melting of the
to the leg portions 30 of the cutting element. As shown
workpiece. Further, the use of preprinted designs or
in FIG. 1, with the plate portion 36 disposed on top of
other guiding indicia on the workpiece surface comthe workpiece, the cutting element 12 cuts into the
40
prises an important practical application of the device,
workpiece and thereby extends below the top surface
particularly for younger children and where it is desired
"X".
amount
determinable
a
40 and into the workpiece
to provide material to produce a specific design object.
It is possible that different lengths of cutting elements
To
provide such visibility, the plate portion 36 is desirmay be utilized, and as mentioned above, the cutting
made of a transparent material such as glass or
ably
element may be detachable for ready replacement. In
45 clear plastic.
"X"
is
the illustrated device 10, the adjustment of
The device may be provided with an on-off switch
achieved by adjusting the position of the handle relaa heat control (not shown) to control the operaand/or
tive to that of the tubular holding portion. Thus, the
and
temperature of the cutting element. In general,
tion
to
depth of cut into the workpiece may be changed
a satisfactory temperature for cutting styrofoam or like
whatever depth is desired by the user. Multidepth car50 material may be determined by the manufacturer so
ving may be done on the same workpiece to create a
that the device may be plugged in when it is desired to
variety of effects and designs.
use it and unplugged when it is not used. This, of
The adjustment feature is provided as follows: The
course, achieves simplicity and economy in the manureceived
in
is
handle
cylindrical mid-portion 24 of the
the tubular portion 34 of the positioning means for lon- 55 facture and fabrication of the device.
It will be appreciated that the operation of the device
gitudinal sliding movement. This serves to position the
is quite simple. It is placed adjacent the edge of the
cutting element 12 relative to the workpiece engaging
workpiece to be cut with the cutting element disposed
surface 38 of the plate portion, and thus relative to the
adjacent the edge of the workpiece and with the workextending
a
longitudinally
There
is
workpiece itself.
slot 47 in the tubular portion 34 and a thumb screw 48 60 piece engaging surface in engagement with the upper
surface of the workpiece. Then with the cutting eleextends through the slot 47 and threads into the side of
ment at cutting temperature, the user merely slides the
the mid-portion 24 of the handle to releasibly lock the
entire device over the surface of the workpiece, keephandle relative to the positioning means.
ecoing the engaging surface riding firmly upon the upper
and
means
is
simple
The illustrated adjustment
nomical, however, other means for accomplishing this 65 surface of the workpiece and manipulating the direction of the movement to achieve the desired configurapurpose may be provided, alternatively, if desired. For
tion of cut. Since the depth of cut is set and automatiexample, the cutting element could be adjustably
cally maintained, all the user's effort can go into the demounted to vary the dimension X, or the element could
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sign itself and the depth of cut will be maintained regardless of downward pressure exerted by the user.
The cutting may also be started from a place within
the boundaries of the workpiece rather than at an edge
by preferably tilting the tool somewhat to permit the

cutting element to approach the top surface of the
workpiece at somewhat of an incline and cut its way
down to its operation depth as indicated by X. The cutting of a particular letter of configuration may then
proceed as noted above. The cutting element may then
be removed from the workpiece by lifting up on the device while somewhat inclining the handle so that the
cutting element will cut its way back to the surface of
the workpiece and thereby effect disengagement between the cutting device and workpiece.
Thus, interesting and varied designs, pictures, writing, etc. , can be created.
We claim:
A device for forming designs in a workpiece of
foam plastic material having a work surface comprising:
a readily heatable, relatively thin, generally U-shaped
cutting element,
said cutting element having a pair of spaced apart
legs connected by a bight portion and presenting a
pair of opposed cutting edges,
a support for supporting said cutting element with a
portion of the cutting element engaging said workpiece and with the legs of said element extending
generally normal to the work surface of the work-

pnsmg
a cylindrically shaped housing portion,
a handle operatively connected to the rearward end
of said housing portion and extending rearwardly
therefrom to be engaged by the hand of an opera5
tor of the device.
a tubular section disposed within said housing por-

10

15

l.

20

25

30

piece,
means operatively associated with said cutting element for heating said element to a temperature sufficient for at least partially melting the portions of
the foam plastic material contacted thereby,
adjustment means operatively associated with said
support and said cutting element for variably setting the depth of penetration of said element below
the work surface of said workpiece,
releasable locking means for retaining said cutting
element at the depth of penetration set by said adjustment means,
a relatively transparent plate member operatively attached to said support and extending generally normal to said cutting element legs for providing a
workpiece engaging surface in juxtaposition to and
adapted to move easily over said workpiece surface, said plate member having ari aperture therein
through which the cutting element extends, and
a handle attached to said support and extending generally parallel with said legs for use in manually
sliding said plate member over the surface of the
workpiece whereby said cutting element cuts an
incision from said workpiece in accordance with
the movement of said plate member.
2. The device of claim 1 wherein said plate member
is generally flat and is provided with a pair of opposed
relatively flat surfaces.
3. The device of claim 1 wherein said heating means
causes heating of the cutting element to about 300'F.
4. A thermal cutting device for cutting designs and
the like in a foam plastic workpiece, said device com-

35

40

45

tion,
a forwardly extending element secured to said tubular section and extending forwardly from said cylindrically shaped housing portion,
a heatable cutting element including a cutting portion secured to the forward end of said forwardly
extending element having a pair of opposed cutting
edges designed to cut through meltable foam plastic material,
said heatable cutting element being formed of a relatively thin band of electrically conductive metallic
material having sufficient resistivity characteristics
to be heated by electrical energy,
said cylindrically shaped housing portion supporting
said cutting element in such manner that a portion
of the cutting edge extends beneath one surface of
said workpiece and engages said workpiece,
means operatively located within said cylindrically
shaped housing portion and being connected to
said cutting element for heating said cutting element to a temperature for melting the portions of
the foam plastic material contacted thereby to at
least partially melt the foam plastic material,
adjustment means for variably setting the depth of
penetration of said element below the work surface
of said workpiece and retaining said element in this
position, said adjustment means comprising a slot
formed in the cylindrically shaped housing' portion
and a member secured to said tubular section and
extending
outwardly
of said housing portion
through said slot,
releasable locking means for retaining said cutting
element at the depth of penetration set by said adjustment means, said releasable locking means
comprising a threaded section on said last named
member engagable with said slot,
a plurality of legs extending forwardly of said housing
portion and being located in spaced apart relationship around a forwardly projected end of said housing,

50

a relatively transparent plate member operatively attached to said legs and extending generally normal
to said cutting element for providing a workpiece
engaging surface in juxtaposition to and adapted to

move easily over said workpiece surface, said plate
member having an aperture therein through which
the cutting element extends, and
said cutting element being thin and generally U55
shaped in order to extend below the surface of the
workpiece to enable the material from the design
which has been cut to be removed as a unitary
member.
60 5. The device of claim 4 wherein said heating means
causes heating of the cutting element to about 300'F.
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