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UNITED STATES PATENT OFFICE. 

ALTON J. SHAW, OF MUSKEGON, MICHIGAN. 

RHEO STAT. 

SPECIFICATION forming part of Letters Patent No. 468,752, dated February 9, 1892. 
Application filed October 15, 1891, Serial No. 408,794, (No model.) 

To all typh0?, it may concer?: 
Be it known that I, ALTON J. SHAw, a citi 

Zen of the United States, residing at Muske gon in the county of Muskegon and State of 
Michigan, have invented certain new and use 
ful Improvements in Rheostats, of which the following is a specification. 
My invention relates to rheostats or artifi 

cial resistances for employment in connection 
With electrical apparatus; and it consists in 
a novel construction of the same, hereinafter 
fully set forth, by which I am enabled to ob. 
tain any required degree of resistance and to 
vary the same quickly, uniformly, and with 
certainty without the liability of dangerous 
heating, burning out, or sparking. 

Figure 1 is a perspective view of a rheostat 
embodying my inprovements; Fig. 2, a side 
elevation partly in section; Fig. 3, an en 
larged sectional view illustrating the con 
struction of the snap-switch; Fig. 4, an end 
view of the same, and Fig. 5 a cross-section 
on the line ac ac of Fig. 2. 

Briefly stated the rheostat consists of a solid 
or integral bar, either straight or curved, and 
preferably of carbon, a mixture of carbon and 
clay or other inferior conductor suited to the 
particular use in view, and a series of trans 
verse plates embedded in and constituting an 
integral part of the complete bar, but pro 
jecting above the main body thereof suffi 
ciently to form contact points or surfaces for 
the brushes, springs, or other contact devices 
to bear upon. Prior to my invention rheo 
stats have been made in a variety of forms, 
and carbon, clay, steatite, and various other 
materials, as well as compositions of different 
materials, have been employed to give the de 
sired resistance. So, too, plates of metal or al 
loy, either of one or two varieties, have been 
bound together or held in permanent contact, 
So as to constitute in effect one continuous 
bar, certain plates of the series being ar 
ranged to project and form the contact-sur 
faces. In the use of carbon, clay, and com 
positions of these and analogous substances 
a difficulty has been encountered which I aim 
to overcome by my invention, and that is the 
heating of the contacts when such have con 
sisted of sliding fingers, rings, or springs mov 
ing along one side of the bar. With such 

prior constructions, if the current passed is 
heavy, bars of considerable cross-section must 
be used, and as they must have a high spe 
cific resistance current entering at the side 
of the bar will not distribute itself through 
out its entire area or mass, but will tend to 
pass along one side of the bar. The seem 
ingly obvious remedy for this difficulty is to 
make the bar of a lower specific resistance 
transversely than longitudinally; but if the 
bar be made homogeneous this cannot be 
done; but by my construction this desirable 
result can be attained with ease and cer 
tainty. By embedding in the bar plates of 
metal, pure carbon, or other substance hav 
ing a lower specific resistance than the body 
of the bar itself I insure the distribution 
of the current throughout the area of said 
plate, and consequently throughout the body 
of material intervening between each plate 
and the next, and thus overcome at once the 
two difficulties above indicated — viz., the 
heating and the unequal distribution of the 
current throughout the mass of the bar. 

Referring again to the drawings, A indi 
cates the resisting bar or body of the rheo 
stat, which I prefer to make in one homogene 
ous mass, and B plates of metal, pure carbon, 
or other suitable material embedded in and 
constituting an integral part of the complete 
bar. The bar may be of any desired formin 
cross-section, and the plates are ordinarily 
conformed more or less closely to the section. 
of the bar, though I prefer that the lower and 
side edges of the plates be surrounded by or 
inclosed in the body of the bar A, as best 
shown in Fig. 5. 
In practice I find a composition of carbon 

and clay - admirably suited tó the purpose 
stated, the specific resistance varying as the 
proportions of carbon and clay are varied, in 
creasing and decreasing in direct consonance 

55 

?? 

75 

85 

with the decrease or increase in the relative 
proportion of clay used. 
As the requirements of the art call for a 

very wide range and as the proper propor 
tions for different uses are already well un 
derstood, I do not mean to restrict myself to 
any definite proportions whatever, nor, in 
fact, to the use of these particular materials, 
but propose to use any material or composi 
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tion of materials now known as suitable to 
the purpose, but may say that for ordinary 
purposes equal parts of carbon and clay may 
be advantageously used. These materials are 
moistened and worked together with water or 
With any suitable liquid or binding agent and 
preferably pressed into shape in a mold con 
taining the plates B, suitably spaced; but ob 
viously the plates may be inserted into the 
bar after it has assumed its form, but before 
it has become solidified. The bar may be 
dried with or without pressure or may be 
baked, or, as I prefer, it may be first firmly 
compressed and then baked to renderit more. 

If desired, the mixture may be 
treated in any well-known manner to elimi 
nate or to render practically incombusti 
ble any combustible elements that may be present. 
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Pure carbon in the free state--as, for in 
stance, in the form of graphite-is infusible. 
Various compounds of carbon and other sub 
stances are combustible; but by first washing 
with Sulphuric acid, gas-coke, graphite, or 
other forms of carbon containing more or less 
of impurities and subsequently removing all 
trace of acid by thorough washing in water I 
an enabled to obtain a grade of carbon well 
Suited to the purposes of this invention. Such 
treatment is not claimed by me; nor is it 
deemed necessary ordinarily. By mixing or 
dinary gas-retort carbon in the form of pow 
der with clay a very satisfactory composition 
is obtained. - ?- 
As shown in Figs. 1, 2, and 3, the plates B 

have their upper ends bent laterally, so as to 
afford a broad flat bearing-face for the con 
tactfingers, springs, plates, toes, or brushes, as 
the case may be, which are indicated in the 
drawings by the letter C. In practice I pre 
fer a series of gravitating toes hung upon a 
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eral mame of “ snap-switches." 
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common rod or pivot, as shown in Figs. 1 and 
2, the pivotrod being carried by a sliding 
block or head D, which may be guided upon 
rods E or in any other convenient manner, 
the block or the rods, one or the other, being 
duly insulated. It is desirable in this class 
of devices that when the contact toes, brushes, 
or springs leave the last plate or contact of 
the series the break shall be quickly made 
and of such width as to prevent sparking. 
Various devices to this end have been de 
vised, and these are known under the gen 

Such a de 
vice is provided in my rheostat and is formed 
by hinging the last plate F of the series and 
holding it normally in its upright position by 
means of a spring, weight, or other device, a 
spring being preferred because of its a Ticker 
action. 
The construction referred to is illustrated 

in Figs. 2 and 3, in which the last plate but 
one of the series is represented as attached 

... to or provided with a supplemental plate B', 
65 having a lug or extension b, which projects 

through the ond of the bar and forms a bear 
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ing for the last plate F of the series. The 
supplemental plate B' is formed with ears c, 
between which the lower end of the last plate 
is hinged or pivoted, as shown,in Figs. 1, 2,3, 
and 4, a spring bearing against the outside 
face of the plate F and serving to hold it 
normally in an upright position and in coll 
tact with the lugb. 

In Fig. 2 I have represented a spring II in 
spiral form encircling a rod or stem, the inner 
end of which screws into the bar A or into the 
plate B", while its head or outer end forms a 
bearing for one end of the spring. 
In Fig. 3 I have shown a flat spring H', the 

lower end of which is secured to the lower. 
end of plate B'; but it is apparent that the 
precise arrangement of the spring is imma 
terial, as is also its form. 

I prefer to make the plates with openings, 
one or more, as shown in Fig. 5 and as indi 
cated by dotted lines in Fig. 4, so that when 
they are embedded in the plastic material of 
which the bar is formed said material shall 
pass through the openings and serve not only 
to firmly hold the plates in place, but also to 
make the bar homogeneous and continuous 
from end to end. In this way I insure a more 
perfect distribution of the current over the 
entire sectional area of the bar than is other wise practicable. 
The form, size, and number of the openings 

of the plates are immaterial and may be varied, 
as desired. Binding-posts, clamps, or other 
convenient means of connection for the line 
wires will be provided for the first plate B of 
the series and for the contact toes, springs, or 
plates C. - 
The bar. A may be secured upon a piece of 

wood or other suitable material or otherwise 
held in place, and, as above mentioned, may 
be either straight or curved, and the curva 
ture may be in any direction desired. 
The plates B are preferably made of iron 

and will in practice be struck up or stamped 
from sheet metal. 

It is desirable to employ in connection with 
the bar A of carbon or other composition 
transverse plates of some material having the 
same or substantially the same relative ex 
pansion and contraction under changes of 
temperature, in order that the contact may be 
preserved and kept uniform, and in order, fur 
ther, that the bar may not be broken or de 
stroyed by more rapid expansion of the plates 
than of the bar. For this reason it may in 
some cases be desirable to use pure carbon 
plates instead of metallic plates; but by care 
ful selection from well-known metals and com 
positions it is entirely feasible to make such 
combinations as shall avoid any difficulty 
which might possibly arise through injudi 
cious combinations. 
As the rates of expansion and contraction 

of almost all known substances have been de 
termined and tabulated and as I do not in 
any manner restrict myself to any particular 
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combination of substances or materials it is 
deemed unnecessary to specify any particular 
combination. 
Having thus described my invention, what 

5 I claim is 
1. In a rheostat, an integralbar orbody con 

stituting the resistance and a series of plates 
embedded in said bar at points between its 
ends and projecting therefrom at one side to 

Io form contact-surfaces, the plates being of 
yer specific resistance than the body of the 

? 

2. An integral resistance bar, block, or body 
consisting of a main body of comparatively 

I5 low conducting-power and a series of trans 
verse plates embedded in said body at inter 
Vals throughout its length, said plates having 
a lower specific electrical resistance than the 
material composing the main body. 

3. The herein-described resistance bar or block, consisting of a body A of material of 
comparatively high specific resistance and a 
series of transverse plates B of material hav 
ing lower specific resistance than the body A, 

25 said plates projecting from the bar and hav 
ing their ends bent over to form contact-sur 
faces, substantially as shown and described. 

4. In a rheostat, the combination of a molded 
integral body A and transverse distributing 

plates B, the plates being formed with one or 30 
more openings from face to face and the sub 
stance of the bar passing through and filling 
said opening, substantially as shown and de 
Scribed. 

5. In combination with bar A, provided 35 
with plates B, end plate F, hinged to swing 
away from the end of the bar, a spring bear 
ing against said plate and serving to hold the 
same normally against the end of the bar, and 
a movable contact arranged to ride over the 
plate B in succession and to move the plate F 
away from the end of the bar and finally to 
pass out of contact with said plate and per 
mit its quicker return to its normal position. 

6. In combination with bar A and plates B, 
movable contact C, hinged plate F, and spring 
FI, serving to hold the plate F normally in an 
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upright position. 
7. In combination with bar A, provided with 

plates B, plate B”, provided with lug a and 5o 
ears b, plate F, hinged in said ears; spring H, 
and movable contact C. 

In witness whereof I hereunto set my hand 
in the presence of two witnesses. 

ALTON J. SHAW. 
Witnesses 

C. J. SAWYER, 
CHAS. L. GRIFIFIN. 


