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15 Claims,

This invention relates to a stylus adapted to
be heated and to inscribe markings on a heat-
sensitive surface.

Heat-sensitive surfaces of the type under dis-
cussion generally comprise a fabric web such as
Daper upon which a heat-sensitive coating is ap-
plied, the coating being of such a chemical com-
position that as heat is applied to any portion
thereof, it decomposes ‘and ‘its color changes.
Such heat-sensitive -surfaces are used for a var-
iety of purposes, the most common of which is
as & recording medium for use in cardiographic
and encephalographic apparatus.

In such instruments, a stylus of low inertia,
is caused to vibrate in accordance with ampli~
fications of electrical impulses generated either
by the heart or the brain and the heat-sensitized
paper is caused to move under the stylus at a
predetermined rate, themarkings which the stylus
leaves on the paper thus corresponding to the
detected electrieal impulses. Styluses for use in
such apparatus must therefore have an exceed-
ingly low inertia since they must be responsive
to rapidly varying impulses of relatively small
intensity. The styluses must at the same time
be heated to a temperature at their point of con-
tact with the ‘heat-sensitized surface sufficient
to cause chemical change in that surface or in
the .coating thereon, the chemical change result-
ing in the inscribed marking.

As employed heretofore, the stylus element has
been shaped from a ‘thin element of ‘high resis-
tance wire, usually 3 suitable nickel-chromium al-
loy, and anelectrical current is passed through
the wire for heating purposes. However, the in-
teraction between the wire and the chemical
compounds of the heat-sensitized surface has
been such as to affectthe stylus to render it cap-
able of use over but a small period of time. These
deleterious effects have primarily arisen because
the heat-sensitive compounds generally include
compounds of sulphur, lead, chromium, cobalt,
iron, nickel or copper. When these compounds
are exposed to heat so that their temperature is
raised to approximately 800° C., as by ‘action of
the stylus, they decompose to form the markings
on the surface and their products of decomposi-
tion include the oxides, and when sulphur is
bresent, the sulphides of the metals above enu-
merated. These oxides and sulphides are gener~
ally characterized by having an exceedingly high
melting point. Residues of these oxides and sul-
phides tend to adhere to the stylus and, because
of the chemical composition of the wire stylus,
apparently ‘tend to. be ‘adsorbed thereby and to
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some ‘extent to -enter into chemical combination
therewith, and-ultimately build up to considerable
size.
Anumber-of -deleterious effects stem from this,
which effects ‘both singly and cumulatively have

‘made the employment of such styluses:-with heat-

sensitized -paper commercially impracticable.
Among-such effects-may be'mentioned the follow-
mng:

(1) As the oxide and sulphide decomposition
products build ‘up-on the surface of the stylus at
the point where it contacts the heat-sensitized
surface, they -act to .form.an insulatory layer be-
tween the stylus-and the hest-sensitized surface.
Hence, in-orderto bring the heat-sensitized sur-
face to its -required marking ‘temperature, the
stylus wire must be heated to-a temperature high-
er than that ‘normally ‘necessary. Although
the stylus wire -has:desirable ‘air characteristics,
that is to-say, itis-resistant to progressive oxida-
tion even when heated to relatively high tem-
peratures, as its temperature increases, its resis-

tance to oxidation and corrosion decreases.

Consequently, ‘the -presence of the thermal de-
composition -products on the stylus causes a re-
duction-in resistance to.oxidation on the part of
the -stylus wire -and thus-a-material decrease in
effective life results.

:(2) The decomposition products themselves ap-
bear to-enter-into-chemical:combination with the
stylus wire. The-exact nature of this combina-
tion is not known hutiit'has been observed that in
the presence of the decomposition products the
stylus wire-deteriorates at-a far greater rate than
would be-expected from:oxidation alone and that
the deterioration takesplace most rapidly at those
points where -the restdues-have attached them-
selves.

(3) As ‘the ‘residues build themselves up into
bead-like form, the markings effected by the sty-
lus-becomes scratched;blurred and disecontinuous.

The above-effects ‘have therefore tended to re-
strict-the'life of the heated-styluses as heretofore
known to approximately twenty minutes to one-
half hour of continuous use.

As ‘has been stated, ‘the wresidues formed have
exceedingly -high- fusion poeints, generally vary-
ing between 1,000° -ang 1;400° ‘'C. and -hence will
not liquify and fall from the -stylus wire until
heated ‘o ‘those high ‘temperatures. In. addition,
their -tendency ‘to -enter- into -chemical combina-
tion -or amalgamation -with "the ‘stylus wire re-

‘quires that-they be‘heated well above their fusion

pointsbefore they -can be removed.
T'have:discovered that:the-above: flisadvantages
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can be minimized and well nigh eliminated by
forming the stylus member of a hard abrasive
resisting substance having a high fusion point and
which is relatively chemically inert, particularly
with respect to the heat-sensitive components
of the surface over which the stylus is moved.
Tt has been found that the life of such a stylus
is relatively independent of its length of use and
is limited only by the life of the heating element
employed in conjunction therewith. That heat-
ing element, as will appear hereinafter, may be
sealed from external oxidizing, corroding or
other deteriorating influences, and thus a stylus
i produced which may be employed with con-
ventional heat-sensitive surfaces over extended
periods of time without majterial decrease in ef-
fectiveness. By the employment of such a stylus,
T have made practical from an economic point of
view the utilization of heat-sensitive surfaces,

particularly in delicate recording instruments, o

heretofore considered unfeasible because of the
poor characteristics of prior styluses.

To the accomplishment of the foregoing objects
and such other objects as may hereinafter appear,
the present invention relates toa two-piece heated
stylus as set forth in the appended claims and
as described in this specification, taken together
with the accompanying drawings, in which:

Fig. 1 is a side view of one embodiment of my
stylus; and

Pig. 2 is a side cross-sectional view of another
embodiment thereof.

This application is a continuation in part of
application, Ser. No. 676,547, filed June 13, 1946,
by the present inventor, now abandoned.

My stylus comprises essentially a heat absorb-
ing and transmitting stylus member A and 2
neating element B therefor, the latter preferably
being in the form of a high resistance wire 2

which has good air characteristics, that is to say, 2

resists progressive oxidation even when heated
to high temperatures. While a nickel-chrome
alloy is preferably used, it will be understood
that any of the well known wire elements having
this characteristic may be employed in its stead.

The heating element B is placed close to and
preferably in contact with the stylus member A,
the heat from the heating element B being thus
transferred to and absorbed by the stylus member

A, the member A in turn transferring that heat .

via its tip 4 to the heat-sensitized surface over
which it is caused to travel by any conventional
mounting means (not shown).

In order to eliminate the deleterious effects
upon the stylus which the decomposition products
of the heat-sensitized surface have heretofore
exerted, I have found it desirable to form the
stylus member A of a Hard abrasive-resistant
substance which is either infusible or has a very
high fusion point and which is relatively chem-
ically inert, particularly with respect to the heat-
sensitive components of the surface. Many sub-
stances having these properties and which may be
shaped to act as a stylus are known in nature or
are synthetically procurable. Gems, both semi-
precious and precious, and either natural or arti-
ficial, conform to the above specifications. In
particular, I have found that sapphire and dia-
mond are exceptionally well suited to use in many
styluses both because of their ready procurability,
their desirable physical characteristics and their
ability to be synthetically formed. A synthetic
sapphire (aluminum oxide or corundum) has
been used by me with exceedingly fine results.
Among compounds suitable for the purpose here
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described but not classifiable as gems I may men-
tion silicon carbide, elemental silicon or boron,
compounds thereof, and oxides, borides, carbides,
selenides, carbonates, tungstates, molybdates,
silicates, silicides and sulfides of vanadium, chro-
mium, iron, cobalt, nickel, tungsten, molybdenum,
manganese and tantalum, where such chemical
combinations are found to exist.

By employing a stylus member A formed of any
one of the compositions above described, I achieve
the following effects:

(1) The stylus member A bheing relatively
chemically inert, it may be heated to any desired
temperature without substantial danger of de-
struction through oxidation or corrosion. Thus,
no matter to what extent decomposition residues
may accumulate on its tip 4 and act as a thermal
insulation, it can still be heated to a temperature
sufficient to ensure good marking on the heat-
sensitive surface.

(2) Because of the inertness of the stylus
member A to the decomposition products of the
hest-sensitive surface, these products do not tend
to decompose and destroy the stylus.

(3) Because of the said chemical inertness,
the decomposition products do not tend to com-
bine or amalgamate with the stylus and conse-
quently are more readily removed therefrom by
being heated to their fusion temperatures. Be-
cause of the characteristics of the stylus member
A, this high temperature may be attained without
danger to the stylus itself.

It will therefore be seen that the life of the
stylus will be determined almost exclusively by
the life of the heating element B. It is apparent
that the element B must be heated to a higher
temperature when my stylus member A is em-
ployed than when the wire 2 itself is the stylus.
Since the wire 2 is no longer in contact with the
heat-sensitive surface, the deteriorative effect
thereon of the decomposition products of the
heat-sensitive surface is negligible, only such resi-
dues as sputter or jump from the surface suffi-
ciently to attach themselves to the wire 2 being

45 affected. However, progressive oxidation can still

take place.

In order to more fully protect the wire 2, it is
preferably encased by a suitable refractory cement
indicated by the broken lines 6 of Fig. 1. This
cement not only serves to fix the stylus member A
within the coiled wire 2 but also simultaneously
serves to seal the wire from the action of all ex-
ternal deteriorative influences. In addition, it
improves the heat transfer characteristics between

5 the wire 2 and the stylus member A by preventing

direct heat radiation from the wire 2 and, be-
cause of its refractory nature, substantially inhib-
iting heat transfer to the atmosphere therefrom.

The embodiment illustrated in Fig. 2 presents
certain advantages over the simpler construction
of Fig. 1. In Fig. 2, the stylus member A is hol-
lowed as at 8 and into the cavity thus formed is
placed the wire 2 which constitutes the heating
element B. The cavity is then filled with refrac-
tory cement 6. It will be apparent that this
construction materially improves the heat trans-
fer characteristics between the heating element
B and the stylus member A since substantially
all of the heat generated by the resistance wire
2 is transferred to the stylus member A. This
reduces the temperature to which the wire 2 need
be heated and thus prolongs its life.

In addition, since the refractory cement § is
generally lighter than the hard material of which

75 the stylus member A is composed, the weight of
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the stylus member A is somewhat decreased, thus
decreasing its inertia and inereasing the sensi-
tivity of the stylus as a whole. This is of par-
ticular importance where the stylus is employed
in sensitive measuring instruments.

PFurthermore, the cement 8 is by this construc-
tion itself insulated and protected from the de-
teriorative effects of the decomposition products
of the heat-sensitive surface. This is particu-
larly important when silicious cements are em-
ployed. The effect of the decomposition products
on the cement is such as to cause it to crumble
or flake off, thus exposing the wire 2 to the de-
teriorative effects which the application of the
cement 6 is designed to prevent. In the embodi-
ment of Fig. 2, the cement is so positioned as to
make it practically impossible for decomposition
products to attack and destroy it.

It will be apparent that by constructing the
heated stylus in the manner described, I have
eliminated the disadvantages of styluses previ-
ously employed with heat-sensitive surfaces and
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have devised a stylus which is at once simple, -

effective and of long life. Many changes may of
course be made in the specific design of the stylus
without departing from the spirit of the inven-
tion as set forth in the following claims.

I claim:

1. A two-piece stylus for inscribing on a heat-
sensitive surface comprising a heat absorbing and
transmitting stylus member and a heating ele-
ment therefor, said stylus member being formed
of a substance from the group consisting of natu-
ral and artificial gems and silicon carbide.

2. A two-piece stylus for inscribing on a heat-
sensitive surface comprising a heat absorbing and
transmitting stylus member and an electrical
heating element therefor comprising heat resist-
ant wire of high electrical resistance, said stylus
member being formed of a substance from the
group consisting of natural and artificial gems
and silicon carbide.

3. The two-piece stylus of claim 2, in which the
wire at least partially envelops the exterior of
said stylus member and is covered by a refractory
cement, the cement thus serving to fasten the
wire to the stylus member and simultaneously to
seal the wire from the action of external deteri-
orative infiuences.

4. The two-piece stylus of claim 3, in which the
stylus member is formed of a gem.

5. The two-piece stylus of claim 3, in which the
stylus member is formed of aluminum oxide.

6. The two-piece stylus of claim 3, in which the
stylus member is formed of a diamond.

7. The two-piece stylus of claim 3, in which the
stylus member is formed of silicon carbide.

8. The two-piece stylus of claim 1, in which the
stylus member is formed of a gem.
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9. The two-piece stylus of claim 1, in which the
stylus member is formed of aluminum oxide.

10. The two-piece stylus of claim 1, in which
the stylus member is formed of a diamond.

11. The two-piece stylus of claim 1, in which
the stylus member is formed of silicon carbide.

12. A two-piece stylus for inscribing on a heat-
sensitive surface comprising a heat absorbing and
transmitting stylus member formed of a gem and
having a recess, an electrica] heating element
therefor of heat resistant wire having high elec-
trical resistance which is received within said
recess, and refractory cement filling said recess
for fastening said wire to said stylus member
and sealing it within said recess.

13. A two-piece stylus for inscribing on a heat-
sensitive surface comprising a heat absorbing and
transmitting stylus member formed of aluminum
oxide and having a recess, an electrical heating
element therefor of heat resistant wire having
high electrical resistance which is received with-
in said recess, and refractory cement filling said
recess for fastening said wire to said stylus mem-
ber and sealing it within said recess.

14. A two-piece stylus for inscribing on a heat-
sensitive surface comprising a heat absorbing and
transmitting stylus member formed of & diamond
and having a recess, an electrical heating ele-
ment therefor of heat resistant wire having high
electrical resistance which is received within said
recess, and refractory cement filling said recess
for fastening said wire to said stylus member and
sealing it within said recess.

15. A two-piece stylus for inscribing on a heat-
sensitive surface comprising a heat absorbing and
transmitting stylus member formed of silicon
carbide and having a recess, an electrical heating
element therefor of heat resistant wire having
high electrical resistance which is received with-
in said recess, and refractory cement filling said
recess for fastening said wire to said stylus mem-
ber and sealing it within said recess.
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