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-ductor such as wire or ribbon.
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To all whom it nicy concern.:

Be 1t known that I, CamMpBELL MACMILLAN, a subject
of the King of Great Britain, residing at Schencctady,
county of Schencetady, State of New York, have in-
vented certain new and uscful Improvements i Re-
sistance Units, of which the following 1s a spectiication.

This invention relatos to resistance units for electric
cireuits and has for its object the provision of a unit, of
this character which will he cheap and simple of con-
struction, give a wide range of variation, which will
withstand high temperatures and at the same tinie will
have sufficient mechanical strength to render it safe
and aurable.

More specifically my invention has for its objecet the
production of a resistance unit having a negative tem-
perature cocflicient and which 1s sometimes known as
sclf-reducing resistance.  IResistance units of this type
arc not new in the art but those produced up to the
presont time have usually had certain dlsadvmlmtm
This type of resistance has been made both 3 in the form
of siick resistance and also in thedorm of a flexible con-
Both the flexible con-
ductor and the stick resistance have their advantages
and special uses and it is the object of my Invention to
coinbine these two forms into an automatic self-reduc-
Ing resistance. | |

In carrying out my invention I pmwde a flexible
conductor, preferably in the form of a spiral, and means
for supporting the same in contact with a resistance

material having a high negatwe temperature coefficient.
At starting, when the unit is cold, the resistance of the
unit is practically that of the spiral. As the unit heats
up, however, the resistance of the material in contact
with the conductor decreases and gradually short-cir-
cuits the turns of the conductor so as tg automatically
reduce the resistance of the unit.
acter affords a wide range of ad;ustment since the re-
sistance of the metallic conductor, spacmg and length

of the turns may all be adjusted so as to produce the

desired result. The path through the resistance of the
second class from one turn of the metallic conductor
to another is.of comparatively large cross-section so that
a very low final rcsistance of the material is not neces-
sary. This construction also makes it possible to add
to the mechanical strength of the stick.

In the accompanying sheet of drawings, I have shown
one embodiment of my invention for purposes of illus-
tration but it should be understood that I do not limit
the invention to the particular construction or arrange-
ment of parts shown or described, but consider nmy in-
vention as broad as the scope of the claims annexed to
and forming a part of this apphca‘rmn .

The single figure of drawing represen’rs a longitudinal
section of a device embodying my invention.

Referrmg to the drawing, 1 is a stick of resistance | .elllbtddeﬂ Lherein.

A quit of this char-

t not necessarily be high, as a very low final specific

! be on the inside of the tube, nor that a partlculﬂ.r mate- 100

IMaterial having a negative temperature coefficient and
Commonly known as self-reducing resistance, since

its specific resistance decrceases with increase of tem-
perature. The particular material used constitutes

no part of my invention and may be of any of the well- 60
known substances having the necessary properties.
Among these substances might be mentioned magnet-

ite and silicon, the latter being either in the cast or
molded form. This stick of material I have shown for
purposes of illustration in the shape of a tube provided 65
with a spiral groove 2 although it is obvious it is not
essential that this groove be on the inside of the tube,

or i fact, that it be grooved at all so long as 1t accom-
plishes the object of having the tuims of the conductor
in contact with the resistance stick. Within the 70
groove 2 1s a spiral conductor 3 which 1s preferably a re-
sistance conductor capable of withstanding a compara-
tively high tenmiperature. This conductor may be
wotnd on a mandrel and the material molded around

it or any desired means may be employed for bringing 75
the conductor into intimate relation with the material.
The ends of the tube are closed by means of caps 4 and

5 which may be of fiber or any desired material secured

to the ends of tube." The ends of the conductor are
brought out at opposite ends of the tube through 80
these caps secured thereto by means of bolts 6 and 7
which form terminals for connecting the unit in eircuit.

It will be seen that when a current is passed through
this unit its resistance will be practically that of the
metallic conductor which may be adjusted as desired. 85
As the conductor heats it raises the temperature of the
surrounding material which gradually reduces in resist-
ance and short-circuits the turns of the conductor. The
final resistance of the unit will be that of the surround- -
ing material at the temperature at which 1t is desired 90
that it shall be used. The cross-section of the sur-
rounding material being large, this temperature need

resistance will not be required. 1t will ‘be seen that
by making the conducting spiral of heavy, stiff mate- 956
rial the strength of the stick will be substantially in-
creased. Various other methods of constructing this
resistance unit will suggest themselves to one skilled
in the art. Of course, it is not essential that the spiral .

rial, or the method of arranging the same be used, the
1mportant feature being the intimate relatmnshlp be--
tween the spiral conductor and a conductor of the sec-
ond class whereby the latter short-cu'cults the former
upon Increase of temperature. :

What I claim as new and desire to secure by Lettem
Patent of the United States, is:

1. A resistaunce unit comprising a material having a neg-
ative tewperature coeflicient, and a resistance conductor
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2. A resistance unit comprising a self-reducing resist-
ance material, and a helical resistance conductor, the
turns of said conductor being in electrical contact with
saild material,

3. A resistance unit comprising a materinl having a nog-
ative temperature coefficient, and a resistance conductor
having a positive temperature coefficient embedded therein.

4. A registance uunit comprising a stick of material hav-
Ing a uegative temperature coefficient and a helical resist-
ance conductor, the successive turns of which are in eloc-
trical contact with said stick.

0. A resistance unit comprising a molded stick of solf-

869,31%

reducing reslstance material having an electrical resist-~

iance conductor emhedded therein,

G, A resistance unit comprising o molded stick of mate- 1

rinl having a negative temperature coeflicient and a helical
resistance conductor, the successive turns of which are
supported by said stick and in electrieal contnet therewith,

In witness whaereof, I have hercunto set my hand this

2000 dny of November, 1905,

CAMDPBRIELL MACAILLAN,
Wirnesses ;
DexgaaIN B o,
ITerey Onroen,
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