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it}i EOSTAT. 
ilo. 919,575. Specisica.iion of Leiters Eatent. jatented April 27, 1903. 

Application illed A2gust 4, 1905. Seisl So. 372,893. 

To all illion ii may concern: 
Be it known that I, HARRY E. HEATH, a 

citizen of the United States, residing at . 
Lynn, county of Essex, and State of Massa yTail, y 
chusetts, have invented certain new and use 
ful improvements in Rheostats, of which the following is a specification. 
This invention relates to resistance units 

for electric circuits and has for its object the provision of an improved unit of this char 
acter which will be practically indestructible 
While at the saline time occupying a minimum of Space and capable of being produced at a 
yet low cost. 

in the construction of resistance units heretofore, it has been the common practice . 

coil or any convenient form, providing the 
same with terminals for connection with the 
electric circuit. Units of this character have 
not been entirely satisfactory owing to the 
fact that they are easily destroyed, as for in 
stance, by being burned out. They are like 
wise expensive to construct and occupy more 
space in proportion to the resistance offered 
thaa is oftentimes desirable. 

Resistance units have also been proposed 
which are made of cast material such as cast 
iron in the form of grids, and also of molded 
material as graphite and carbon, which con 
stitute what are known as stick resistances. 
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These cast and molded units have been 
found to be objectionable for many reasons 
and their use has therefore been greatly lin 
ited. In the case of the cast grids, the sle 
cific l'esistance is so low that the appa;"atus 
requires coilsiderable space and moreover, 
since the material is oxidizable, the life is 
short in case the temperature is raised above 
the normal. These objections also apply 
to the holded graphie and car on 1'esist 
illees which have a further objection in that 
the coefficients of expansion are such as to 
cause the unit to disintegrate by repeated 
theating and cooling. It as been found that, 
the element silicon has a specific' resistance 
nearly twice that of ordinary carbon but 
that unlike carbon, it is able to withstand a 
red heat, without oxidation. Niore) ver, its 
expansion coefficient is low, and it will not 
disintegrate under changes of temperature. 
In order to place this element into a desirable 
for n for resistance units it occurred to me 
that the element night possibly be cast into 
regular forms so as to be conveniently han 

to use a resistance conductor wound into a 

I died. Upon trial i, was foud that this could be done and that not only large cast 
ings could be made but that crystalline sili 
con could be cast into Small pencils not ex 
ceeding one-quarter of an inchin diameter. GC 
It was found moreover, that the resistance of these cast units is nearly coilstadt and that upon increase in temperature up to it red 
heat, the resistance increased very slightly. 
The specific resistance of these units being 
twice that of carbon, the units may be Small 
and compact. I have also found that a cast 
unit can be heated to a led heat alld Sud 
denly cooled by plunging in water without 
cracking or disintegrating it. These prop 
erties reader tie unit a very desirable one as 
a substitute for the wire, graphite alld cal 
bon resistance, it being possible to construct 
a very compact, cheap, efficient and durable 

1. For purposes rheostat of these cast units. 
of illustration, therefore, I have slown July 
improved resistance unit in connection with 
a rheostat, but it should be understood that 
I do not limitiny invention to this particular 
use since it is capable of wide application. 80 
\ly invention, therefore, is only inited by 
the scope of the claims annexed to and form ing a part of this application, 

In the drawings, Figure is a plan view of 
a rheostit. cn bodying my improvements; 
Fig. 2 is an elevation of the same; Fig. 3 is a 
plan yiew of a modified form of my inven 
tion; Fig. 4 is an elevation of the same; Fig. 
5 shows one of the resistance units used in 
the modified form of my invention; Fig. 6 is 
an end elevation of the same; and Fig. 7 is a 
sectional view taken on the line 7-7 of Fig. 5. 

Referring to the drawings (Figs. 1 and 2), 
i is an insulating base of any desired mil 
terial contially used in devices of this chal- 93 
trie'. I prefer, however, to employ a base 

9i cast iron which is insulated by means of 
the coating of enahel. Mounted upon this 
insulating base is a pair of resistance units 2 
secured to the base by means of the bolts 3. 
These units are cast from the element silicon 
into the form of an arc and mounted as 
shown so its to practically form a circle. A 
brush arm 4 is pivoted at 5 so that its free 
ends engage the units 2. The arm 4 is held. 
in yielding contact with the units by lineans of 
the spring 6 secured to the pivot bolt 5. The 
bolts 3' serve as terminals for the units which 
may be electroplated or otherwise treated at 
the ends to make good electrical contact. A () 
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of suitable material provided with an insu 

starting handle 7 is secured to the control 
ling arm by means of which the latter may 
be moved so as to vary the amount of re 
sistance in circuit in a well-known manner. 
By moving the arm to the right from the po 
sition shown in Fig. 1, resistance is gradually 
cut out of circuit, while by moving it to the 
left the resistance is cut in. In this form 
of my device, the variation of resistance is 
graduai and a very fine regulation may there 

in Figs, 3 to 7, I have shown a modified 
form in which a step-by-step variation is pro 
duced. Referring to these figures, 8 is a box 

lating cover 9 which serves as a base for the 
rheostat. A series of resistance units 10 are 
mounted upon the base and arranged in the 
form of a circle with 11 as a center. A brush 
arm 12 is pivoted at 11 so that its free end 
moves over and successively engages the 
units 10 to cut, them in or out of circuit in a 
well-known manner. These units 10, I pre 
fer to cast from silicon in the form shown in 
lfigs. 5 to 7. cast them into a U-shaped 
forn, the cross-section of which is t aS 
shown in Fig. 7. The enlarged ears 13 are 
provided for making contact with the arm 
i2. The units are connected in series by 
means of the clips 14 which connect the units 
through the shoulders 15. The resistance 
may be therefore, increased or decreased by 
innowing the airn 12 to the left or right as de 
sired, to successively cut in or out the resist 
ance units. It will, there ore, be seen that 
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have shown two forms of rheostats which 
ernibody inly improved resistance unit one of 
which provides for successively cutting out 
the units and the other provides for gradually 
varying the extent of a single unit, it 
should, however, be understood that I do 
not limit myself to these forms of rheostats, 
nor do I limit the use of my resistance unit 
to its application to a rheostat, as many 
other uses will suggest themselves to those 
skilled in the art. 
What I claim as new, and desire to secure 

by Letter's Patent of the United States, is,- 
1. A resistance unit of cast silicon pro 

vided with a contacting terminal. 
2. A resistance unit consisting of a body 

of cast silicon having an affixed terminal 
thereon. 

3. A resistance unit consisting of a body 
of cast silicon of uniform cross-section. 

4. A l'esistance unit consisting of a body 
of uncombined silicon in crystalline for cast in regular shape. 

5. A rheostat comprising a cast silicon 
unit, and a controlling arm mounted for en 
gagement therewith. 

6. A rheostat comprising a cast silicon 
unit, and a controlling arm mounted for slid 
ing engagement there with. 

In witness whereof, I have hereunto set my 
hand this first day of August, 1905. 

HARRY E. HEATE 
Witnesses: 

JOHN A. McMANUs, Jr., 
iIENRY O. WESTENDARP. 
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