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Yo all whom it ma i COTLCECTIL:

a citizen of the Umted States, and a 1@51denb
of Cleveland, Ohio, haveinvented certain Im-

5 plovementsm Rheostats of whmh the follow-
ing is a specification.

My invention consists of an improved form
of electrical resistance designed for usein con-
nection with electric COHtIOHGIS speed-regu-

10 lators, motor-starting boxes, ﬁeld 1eﬂulat1nﬂ'
1heost&ts dimmers, eleetucal heatels, and
similar &ppamtu&a eommonly employed for
limiting or regulating the flow of an electric
euneut by means of ohinic resistance.

'I'he object of myinvention is to produce an
electrical resistance or rlieostat which is sim-
pleand economical to manufacture and which
while being of substantial construction is so

I5

made that its surface available for radiating.

zo heatmay beindefinitelyincreased without un-
duly multiplying the number of parts.

A further object of the invention is to pro-
vide a rheostat having the characteristics
above noted which sha,ll be unaffeeted by heat

25 and moisture.

These objects I secure as hereinafter set
forth, reference being had to the accompany-
ing dra,wmn*s in which—

I‘]ﬂ'ure 1 18 an elevation of the preferred

20 form. of my improved rheostat, the same be-
Ing partly in section to show its interior con-
struction. Fig. 2 is an end elevation of the
rheostat shown in Iig. 1, and Kig. 3 is a
slightly-modified form of my invention which

35 18 particularly adapted to continuously ab-
sorb and dissipate a relatively large amount
of electrical energy.

In the above drawings, A is a metallic bar
or rod having at one end a head a and pro-

40 vided with threa ds at 1133 other end for the ac-
commodation of a nut ¢’. Upon this bar as
a support is placed a tube of some insulating
material B, as fiber or porcelain, provided at
its ends with washers or rings 0, also of in-

45 sulating material. Carried upon this tube B
and between the end pieces b are a nu mber
of thin metallic plates ¢ and ¢', whose sur-
faces are coated with a thin film or sheet of
an electrical conducting material of relatively

0 high resistance. This sheet may be applied !
chemieally, electrochemically, mechanically,

(8722 o gty 4 3 -
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1 or by a combination of these methods and 1s
beit known that I, ARTHUR C. EAWWOOD

preferably in the form of a basie oxid of the
metal upon whichitisdeposited. DBya ‘‘basic
oxid” is meant one which will neither absorb g3
oxygen nor give up oxygen, and while I pref-
erably employ such a compound it will be un-
derstood that I do not limit myself to the
same, since I may, if desired, employ other
chemical compounds of the metal forming the 60
plates ¢ and ¢’ as well as compounds of other
metals. The particular metal which I have
found to give the best results is sheet iron or

steel 1n the form of thin plates, as noted,

coated with a thin film or sheet of the oxid of 65
iron having the chemical composition denoted
by the symbols e ,O,.

It will be seen that the plabes careof greater
diameterthan the plates ¢/, extending beyond
the edges of these latter, so as to expose a 7o
considerable surface of their area for the pur-
pose of radiating heat and permitting further
circulation of air. Ialsopreferably form the
two sets of plates with the holes through them
of different diameters,sothatanybur formed 75
In punching said plates maynot interfere with
the contact between their surfaces.

As shown in the figures, there are plates c?,
formed with a projecting arm, placed at in-
tervals between the plates ¢ and ¢, these 8o
arms providing for the attachment of wires
from any desired form of electrical apparatus
and being made either of the same metal as
that composing the plates ¢ and ¢’ or of dif-
ferent metal. It is evident that by varying 8s
the relative diameters of these latter two sets
of platesthe heat-radiating surface of the de-
vice may be adjusted to dissipate any re-

quired amount of electrical ener 2y

Between the insulating end pieces O and go
the head and nut of the 1‘od A, I place angle-
shaped pieces of metal D, slotted, as shown
at d, for the reception of a bolt or other de-

i vice for retaining the rheostat in position.

In order to provide for the longitudinal ex- g5
pansion of the rheostat caused by its rise in
temperature when in operation, I place a
spring-washer K, of any well-known form,
between the head or nut of the bolt and the
angle-piece D. Under ordinary conditions 1cc
the expansion of the wvarious parts would
have no material effect; but in my deviee un-.
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less there were some yielding member, as the |

spring-washer, the pressure between the va-
rious plates of metal would be increased and
the resistance of the rheostat thereby varied.
By providing, however, the yielding member
I am enabled to maintain the electrical re-
sistance of the rheostat practically constant
irrespective of the expansion due to the heat
generated.

When a considerable amount of electrical

energy is to be dissipated for an extended
period of time, I employ tho form of device
tllustrated in Fig. 3, in which the supporting
parts of the device are the same as in Fig. 1,
while certain of the conducting members are
made with a considerable mass of metal, as
indicated at C, Fig. 3. Iere the plates ¢ are,
as before, preferably of iron coated with a
basic oxid, while the plates C are made of
metal which is a good conductor of heat—as,
forinstance, copper—these being formed with
a relatively large mass or body adjacent to
that portion of their surface in contact with
the intermediate plates ¢ and having extend-
ed flanges or webs ¢? projecting beyond the
sald plates. These webs carry away the heat
and dissipate it, as before, by radiation and
conduction. Connectionis made to the device
through the terminal pieces ¢

It will be noted that very little insulating
materialis required in the constructions illus-
trated, these being simple and substantial

and of such design that by a very slight modi-

fication their resistance may be varied to
meet the various requirements of the differ-
ent kinds of work in which rheostats are em-
ployed.

1t will of course be understood that in op-
eration the current passes in at the contact
or terminal pieces and through the wvarious
plates ¢ and ¢, meeting with resistance when-
ever 1t passes from plate to plate, owing to
the comparatively low counductivity of the
sheet of oxid coating the surfaces of said
plates. The heat generated at these points
of contact i1s quickly dissipated by the rela-
tively large heat-radiating surfaces formed
by the outwardly-projecting portions of the
alternate plates.

I claim as my invention—

1. A rheostat consisting of a series of plates
of relatively Ligh electrical conductivity hav-
ing coatings of relatively low conductivity,
with means yieldingly holding said plates in

contact with one another, said plates being

connected to each other through said coat-
1ngs, substantially as deseribed.
2. Arheostat consisting of a series of plates

of relatively high electrical conductivity hav-

ing coatings of relatively low conduectivity,

certain of said plates extending beyond the ;

704,448

edges of others and thereby providing heat-
radiating surface, with means yieldingly
holding said plates in contact with one an-
other, substantially as deseribed.

5. Arheostat consisting of o series of plates
of relatively high electrical conduactivity hav-
Ing coatings of relatively low conductivity,
sald plates having openings through them
and having certain of their number extend-
ing beyond the others, a supporting member

extending through said openings having

means for yieldingly retaining the plates in
contact with one another, substantially as de-
seribed. ,

4, In a rheostat, the combination of metal
plates having their surfacescoated with ama-
terial of relatively low electrical conductiv-
15y, bodies of metal between said plates of
relatively large mass, sald bodies having por-
tions thinner than the remainder thereof ex-
tended beyond said plates, thereby providing
heat-radiating surface, the plates and said
bodies of metal being electrically connected

through the said coatings, substantially as 8

described.

5. A rheostat consisting of a series of me-
tallic plates, said plates having upon their
surfaces a coating of a material of relatively
low conduectivity, and being electrically con-
nected through said coatings, said plates hav-
Ing a relatively large body portion adjacent
to their contact-surfaces and having portions
extending beyond said surfaces of less thick-
ness than said body portions, with plates ol
uniform thickness alternating with said other
plates, substantially as deseribed.

6. Arheostat consisting of a seriesof plates

having openings through them, a supporting

member extending through salid openings,
certaln of sald plates extending beyond the
edges of others and certain of the openings
through the plates being of a size different
from those through the others, substantially
as described.

7. The combination in a rheostat of a se-
ries of metal plates of relatively great thick-
ness at cerbain points, plates of substantially
uniform thickness alternating with said other
plates, sald plates of uniform thickness hav-
ing a coating of relatively low electrical con-
ductivity upnon their surfaces, with means
for retaining said plates In contact with one
another, substantially as desecribed.

In testimony whereof I have signed my
name to this spectiication in the presence of
two subseribing witnesses.

ARTHUR C. KASTWOOD,.
Witnesses:
WILLTAM K, DRADLEY,
Jos. TL. KLEIN.
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