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To all whom it may concern:

Beitknown that I, THEODORE GRUTTING, &
citizen of the United  States, residing at St.
Paul, in the county of Ramsey and State of
Minnesota, have invented certain new and
useful Improvements in Electrical Heaters;
and I do hereby declare that the following is
a full, clear, and exact desceription of the in-
vention, such as will enable those skilled in
the art to which it appertains to make and
use the same.

My invention relates to improvements in
clectric heaters, particularly soldering-irons
and similar tools, its object being to provide
a tool of convenient torm, in which the tem-
perature is antomatically regulated and made
practically uniform, and limited, so asto pre-
ventinjuary to the. tool or any of its parts from
overheating.

Tothis end my invention consists of an elec-
trode comprising a heating resistance of large
area and low conductivity connected in Series
with a controlling resistance. The block of

- heating remstance is surrounded by the con-
25 11 0111116‘ resistance, preferably a spirally-
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wound Wire' it being insulated from the heat-
ing l‘eSIStELIIGe by a 1‘0fmctory material which
Surrounds the heating material on all sides
but one, that from Whle]l the heat 18 to be
mdmted to the body to be heated. The heat-
ing resistance is of a material the conduc-
Lwﬂay of which increases with increase of
temperature, and the most efficient and satis-
factory material which I have found for this

purpose is graphite so manipulated in manu-
facturing as to be of high resistance. On

the other hand, the controlling resistance 1s
of a material the conductivity of which de-
creases with inerease of temperature, so as to
offer greater resistance to the current. The
object of the relative arrangement of these
resistances is to raise the temperature of the
controiling 1’*651813&1106 mainly by means of the
thermal influence of the heatling resistance.

In other words, I do not rely upon the heat-
ing effect of the current in passing through
the controlling resistance, because that is so
slight and so much less in degree, as the re-
- sistancesare proportioned, than the heat gen-
so erated in the heating resistance, that a de-

structive temperature would be reached in
the latter before it could possibly be checked
by the controlling resistance.

My invention further consists in the fea-
tures hereinafter more particularly described
and claimed.

In the accompanying drawings, formnw
part of this specification, Figure 1isa lonm-
tudinal central section of a Solderin o-1ron em-
bodying myinvention. Iig. 21san elevation
of the same. Tig. 3 is an elevation of the
heating resistance or heater-rod. Fig. 41sa
section, partlyin elevation, showing the spool
and controlling resistance or rheostat. Fig.
5 is an end elevation of the same. Fig. 618
an elevation of the insulating-collar. Kig.7

18 a section, partly in elevation, of the shank.

Fig. 8 isanendelevation of thesame, and Ifig.
9 is a vertical sectional view of another form
of heating device embodying my invention.

As shown in Figs. 1 to 8 of the drawings,
representing a soldering-iron, A is the heat-

ing resistance consisting of a cylindrical bar

or core of graphite, {o the inner end of which
is attached the metallic cap a, provided with
abinding-serew ¢’ and having a metallic stem
a® secured to its opposite end. Surrounding
the bar and stem is the insulating-spool C of
some suitable refractory material, such as
ire-clay or porcelain. Embeddedinthespool
C is the controlling resistance B, consisting
of a wire spiral, the colls of which are insu-
lated from each other by the mass of the spool.
One end of the wire 1s attached to the ex-
posed terminal of the bar A by means of the
binding-serew ¢, while the other end projects
through a hole in the insulating-collar D,
which also is of poreelain or other suitable
material. This collar surrounds the project-

ing stem o, and 1s secured to the latter by
't]1e binding-screw c.

surrounding and in-
closing the b]_DOOl and the heating and con-
tI‘OHlllﬂ resistancesis the casing K, preferably
Of__thm sheet metal open at eaeh end. This
casing is inserted in a head composed, pref-
erably, of two parts I' and F', united at f by
a screw-joinf, the part K having a cone tip or
point 7', constituting the body to De heated,

and prowded also With & conical recess f<in-
side, which serves as an air-space between
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the exposed terminal end of the heater-rod
A and the head F, the casing being held in
place by the set-serews 77,

Secured to the rear end of the head is the
hollow eylindrical shank G, which is provided
with a central longitudinal partition ¢ and a
series of holes ¢ to secure proper ventilation.
1his shank is preferably enameled on the in-
side, and is secured at its other end to the
wooden handle I, preferably by threading,
as at g7, and by means of a screw /.. This
handle is hollow, as shown, and the conduct-
ing-wires I and I' are led through it, and
thence through the shanlk, one on each side
of the partition, and conneccted one to the
binding-serew ¢ and the other to the terminal
of the controlling resistance.

When the current is switeched on through
the wires I and I', the heating resistance is
gradually heated, and the heat thus gener-
ated 1s radiated from its exposed end througl
the air-space to the head F, so as to heat
its point. Owing to the character of the ma-
terial of which the heating-bar is composed,
as the temperature rises its conductivity also
Inereases, thereby decreasing its resistance
and permitting an increased flow of current.
This In turn serves to increase its tempera-
ture at a greater ratio than when the current
was first applied. Consequently the heating
resistance would soon reach a destructively
high temperature, unless the current-flow
were checked. This is automatically done
by means of the controlling resistance. The
heat generated in the heating-bar is also con-
ducted quickly through the refractory insu-
lation to the wire of the controlling resist-
ance, thereby raising its temperature almost
as rapldly and almost as high as that of the
heating-bar. Theeffect of this heating of the
controlling resistance is to proportionately
increase its resistance, and consequently de-
crease 1fs conductivity, thus aufomatically
checking the current-flow.

The heating and controlling resistances are
relatively so proportioned that.when they
have reached the maximum temperature de-
sired the current-flow is so far checked as to
maintain a substantially uniform tempera-
ture. When the temperature of the head is
lowered by radiation or use, the temperature
of the inclosed resistances is also quickly
lowered by conduction, thus permitting an
increased flow of current and a repetition of
the action above described. It is therefore
possible to so proportion the resistances as to
absolutely and automatically limit the tem-
perature to any degree desired, and practi-
cally all of the heat generated by the current
18 utilized, since the two resistances are so
positioned as to be in close proximity to the
part to be heated.

The shank G, being perforated, is kept cool
by the circulation of air, and, as the interior
of 1t 1s provided with a partition and is en-

ameled, the wiresITand I’ are prevented from
short-cireuiting in case their insulation
should be abraded by wear.

In Fig. 9 is shown a heater adapted for

other purposes, yet embodying the principles
of my invention. In this case the graphite
heating resistance is made in the shape of a
disk, and is surrounded by a spool and con-
trolling resistance or rheostat. Around the
two resistances and spool is placed a casing
KX, which is flat on top, to serve as astand on
which may be placed any article to beheated,
an air-space & being formed between the in-
side of the casing and the top of the heating
resistance. The operation of this apparatus
18 Tunctionally the same as that of the other
above deseribed.

I claim—

1. Inanelectric heater, in combination the
heating -conductor whose conduectivity in-
creases with increase of temperature, and a
controlling-conductor whose conductivity de-
creases with increase of temperature in series
therewith and subject to its thermal influ-
ence. |

2. In an electric heater, in combination
with the mass to be heated, the heating-con-
ductor whose conductivity increases with in-
crease of temperature, the insulating-envelop
covering the same, except the part adjacent
sald mass, and the controlling-conductor
whose conductivity decreases with increasc
of temperature, in series with said heating-
conductor and embedded in said envelop.

3. In an electric heater, the combination of
the heating-conductor, whose conductivity in-
creases with increase of temperature, a part
thereof being exposed and the remainder in-
sulated, the mass to be heated subject to heat-
radiation of said exposed part, and the con-
trolling-conductor whose conductivity de-
creases with increase of temperature embed-
ded in the insulating material. |

4. In an electric heater, the combination of
the heating-conductor of large sectional area,
whose conductivity increases with increase of
temperature, the mass to be heated adjacent
and subject to the heat radiated from one side

-or face of said conductor, and the controlling-

conductor whose conductivity decreases with
increase of temperature, in series with and
adjacent the other side of the heating-con-
ductor, and subject to the heat from said
heating-conductor.

o. In an electric heating device, the com-
bination with a heating resistance composed
of material whose conductivity increases as
1ts temperature rises, of an insulating-spool
encireling the same, and a controlling resist-
ance whose conductivity decreases as its tem-
perature rises, embedded in the spool and
connected In series with the heating resist-
ance, substantially as set forth.

6. In an electrically-heated soldering-iron,
the combination with a hollow head, and a
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hollow handle, of a hollow shank connecting
the handle and head and provided with a cen-
tral partition, a heating resistance within the
hollow head, and a pair of conductors con-
nected to the heating resistance and passing
through the hollow handle and shank, one on
each side of the cenfral partition, substan-
tially as set forth. =

7. In an electrically-heated soldering-iron,
the combination with a hollow jointed head,

~ahollow handle, and a hollow shank connect-

20

ing the head and handle and provided with a
central partition and air-inlets, of a graphite
heater-bar within the head, a metallic cap at
one end of the heater-bar provided with a
binding-screw, a metallic stem at the other
end of the heater:-bar, a spool of refractory
insulating material surrounding the heater-
bar except at the end provided with the me-
tallic cap, a coil of wire embedded in the spool
and having one end connected to the bind-
ing-serew on the metallic cap, an insulating-
collar around the end of the metallic stem and
secured by a binding-screw, a tubular casing
inclosing the spool, heater-barand collar, and
held in the hollow head by a serew, and a pair
of conductors passing through the hollow
handle and shank, one on each side of the
partition, one conductor connecting to the

30 other end of the coil of wire, the other con-

ductor being connected to the binding-screw
in the metallic cap, substantially asset forth.

3. In a tool of the class described, the com-
bination with the mass to be heated, of the
connected cylindrical shell, the c¢ylindrical
heating - conductor core arranged therein
with its inner end adjacent the part to be
heated the conductivity of which increases
with increase of temperature, the heat-con-
ducting insulation interposed between said
core and said shell butleaving the end of said

core exposed, the controlling-conductor whose

conductivity decreases with increase of tem-
perature, embedded in said insulation and
electrically connected to the inner end of said
core, the other ends of both said conductors
being connected to the respective terminals,
whereby the heat generated by the currentin
the heating-conductoris conducted to the con-
trolling-conductor so as to codperate with the
current in increasing its temperature and en-
hancing its controlling effect upon the heat-
ing-conductor.

In testimony whereof I have hereuntosetmy
handin presence of two subseribing witnesses.

THEODORE GRUTTING.
Witnesses:
L.oUIS IFEESER, Jr.,
JOHN K. BRUGGEMANN,
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