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To all, ??????, i? ??? ??? ??/*?, : 
Beit known that we, FRANK KRAEMER and 

MAX KRÜGER, citizens of the United States, 
residing at Chicago, in the county of Cook 

5 and State of Illinois, have invented certain 
new and useful Improvements in Electric 
Heaters or Rheostats; and We do hereby de 
clare the following to be a full, clear, and ex 
act description of the invention, such as will 

Io enable others skilled in the art to which it ap 
pertains to make and use the same. 
This invention relates primarily to the con 

struction of electrical heaters, but it compre 
hends also the construction of rheostats and 

15 of combined rheostats and heaters, the ob 
jects aimed at being durability, cheapness, 
and in heaters the highest efficiency. To 
these ends the invention consists in the con 
struction and combination of parts as here 

2O inafter fully described and claimed. 
In the accompanying drawings, Figure 1 

represents a front elevation of a combined 
rheostat and heater constructed in accord 
ance with our invention; Fig. 2, a vertical 

25 section on the line 22 in Fig. 1; Fig. 3, a 
front elevation of a modified construction; 
Fig. 4, a section on the line 4 4 of Fig. 3; Fig. 
5, a front elevation of a further modification, 
and Fig. 6 a section on the line 6 6 of Fig. 5. 

3o In the construction of these instruments We 
employ for the resistances sticks of prepared 
carbon of suitable length and of any preferred 
form in cross-section, and these we embed in 

- a body composed of cement and sand moist 
35 ened with Water to form a plastic mass, this 

plastic mass being molded around said re 
sistances and then subjected to pressure to 
bring it into close and intimate contact with 
the resistance-sticks. 

4o All resistance materials employed in the 
construction of rheostats and heaters have a 
higher or lower coefficient of expansion and 
contraction under varying degrees of tem 
perature, and it is therefore important that 

45 the body in which they are embedded shall 
have the same coefficient of expansion and 
contraction, for it is evident that if there be 
unequal expansion or contraction. One part or 
the other is liable to be ruptured and de 

5o stroyed. The materials for the body which 

Portland cement and sand (fine, sharp and 
sifted) mixed with Water to form a plastic of 
suitable consistency to be readily and con 
veniently molded around the carbon resist 
ance-sticks. When evenly and thoroughly 
dried the body so formed forms a complete 
insulator capable of withstanding any degree 
of heat to which the instrument may be sub 
jected in use. 
We are aware that rheostat and heater 

bodies have heretofore been formed of the 
materials named, but We are not aware that 
they have ever been used in connection with 
carbon resistance-sticks such as we propose 
to employ. 
We have found that thematerials specified, 

when mixed in different proportions, have 
varying coefficients of expansion and contrac 
tion, and that a mixture suitable for use in 
connection with resistances of one given ma 
terial are entirely unsuitable for use in con 
nection. With resistances of different materials 
having a different coefficient of expansion. 
By repeated and continued experiments we 

have found that the relative proportions of 
the ingredients of which the rheostat-body 
should be formed in order to give it the same 
coefficient of expansion and contraction that 
the carbon resistance-sticks have is one part 
of cement and two parts of sand mixed with 
one part (by volume) of Water, and this mix 
ture We therefore adopt as being best suited 
to the purpose. 

In order to produce the best results it is nec 
essary that the composition should be dried 
very slowly. Therefore after molding the 
same around the resistances We subject it in 
a suitable mold to a suitable pressure to so 
lidify it and expel the Water as far as prac 
ticable, after which it is slowly dried to pre 
vent cracking. When thoroughly dried it is 
ready for use. 

It has been demonstrated that the conduc 
tivity of carbon decreases with the rise of 
temperature up to a certain point-viz., the 
point of incandescence-after which it gradu 
ally increases. In other Words, the coefficient 
of resistance gradually increases up to the 
point of incandescence, after which, under a 
further rise in temperature, it gradually de 

we have found best suited to the purpose are creases, from which it will be understood that 
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this material furnishes within itself a compen 
sating resistance under varying conditions or degrees of temperatul'c. 

It is well known that in other materials, 
5 especially metals, heretofore used in the con 

struction of rheostats and heaters, the coeffi 
cient of l'esistance constantly increases. With 
the temperature, and, therefore, in order to 
compensate for this increasing resistance it 
luas helretofore been proposed to employ com 
posite l'esistances made up of alternate Sec 
tions of metal and callool. It will therefore 
be seen that we effect by the use of a single 
material or substance a result which has 
lheretofore required the use of a combination 
of materials. The advantage, from an eco 
nomical point of View, Will be apparent. 

It will furtho be understood from the foll 
lowing description that on account of the un 
equal expansion of the palts of a composite 
resistance-strip, such as above referred to, 
the same would be entirely unsuitable for our 
purpose or in our construction. 

Referring now to the drawings, A indicates 
the body of a combinedl rheostat and leater, 
which consists of a base of plastic insulating 
material having carbon l'esistances 1 embed 
ded therein. The said calibon l'esistances I 
consist of solid carbon sticks connected elec 
trically together at their (ends in al?n alter" mate 
manner–that is, the first stick is connected 
at its upper end with the binding-post 2 and 
at its lower clid with the lower end of the sec 
Ond stick, which latter is connected at the 
upper end with the upper end of the third 
Stick, and so on to the last stick, which is 
connected with the binding-post 3. 
Where it is desired to use a heater in a lim 

ited Space, We contemplate su’roundling the 
heater with a metallic casing 4 and leaving a 
space 5 between said casing 4 and the heater 
A for the free circulation of air. In Figs. 1, 
2, 5, and (5 Welhave shown the heater Atlus 
incased, so that it may be placed in a wall or 
close against Sane, and the front portion of 
the said casing 4 is provided with perforations 
5 to admit air to every portion of the heater 
and provide a more perfect radiation and cir 
culation of heat. 
In Fig. 1 We have shown the combined 

heostat and heater connected with a switch 
board 6 in the usual manner, so that any de 
sil'edl number of resistances cal be thrown 
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into the circuit and the heat regulated in this 
In 810. 

In Figs. 3, 4, 5, and G. We have shown heat 
ers composed of a series of piles all connected 
together. By means of a switchboard any or 
all of these piles may be thrown into the cir 
cuit, and thus regulate and control the tem 
perature of the room. It will, of course, be 
understood that our invention may be elm 
bodied in a number of forms of heatel's, and 
we do not wish to confine ourselves to the 
exact structures shown in the drawings, but 
contemplate changing the structure as found 
desirable in accordance with the space in 
which the rheostat is to be placed and other 
conditions. 
Owing to the resistance offered by carbon 

ou l' rheostat and leate' call be nadle Within 
a small compass, making it Valuable as a 
starting-box for street-cal' motors. A rheo 
stat of this kind can also be placed in the 
casing of an arc lamp and Serve for a three, 
six, or line ampère lamp. Besides the greater 
resistance offered by carbon it has another 
advantage over wire in that the increase of 
resistance proportionately to increase of heat 
being less than in wire malkes it valuable in testing dynamos. 

Oull device can be used as a combined theo 
stat and heater by placing it into an electric 
light circuit. 
We claim as our invention 
1. A l'heostat or electrical heater compris 

ing a prepared carbon resistance-stick hel 
metically embedded in a plastic body colm 
posed of one part of cement, two parts of sand, 
and One part of Water, Substantially as (le 
scribedl. 

2. A l'heostat or electrical heater compris 
ing a series of prepaired carbon resistance 
sticks electrically connectedland helnetically 
embedded in a body of plastic material com 
posed of one part of cement, two parts of said 
and one part of water compressed and driel, 
substantially as described. 

In testimony whereof we affix our signa 
tures in presence of two witnesses. 

FRANIK ISIRAEMIIEIR. 
MAX KRUT (GER. 

WWitnesses : 
IIARRY COBB KENNEDY", 
RUDOLPH. W.M. LOTZ. 
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