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To all whom it may concern:
Be it known that I, Lrox F. PARKHURST,

.'a citizen of the United States, residing at

Pittsfield, county of Berkshire, State’ of

- Massachusetts, have invented certain new

and useful Improvements in. Resistance
Units, of which the following is a specifica-

" tion.

10

15

-20

25

30

35

40

45

50

My invention relates to resistance units
for electric heaters and the like and has for
its object the provision of a device of this
character which may be produced at a very

low cost and at the same time be very effi-

clent and durable. :

One of the objects of my invention is to
prodfice a heating unit from a thin sheet of
resistance material. - This is done by cutting
the unit out of the sheet either by punch-
ing it out in the desired form, cutting slits
in the sheet or in any other desired way.

Another object of my invention is to pro-
duce a unit in which the resistance may be
properly adjusted after it is punched or cut.
A thin unit made in this way has a great

many advantages over the units heretofore

produced. ~For instance, it is capable of
being placed in very intimate thermal re-
lation with the device to be heated, and is
easily held in contact with the exact surface

to be heated. - That is, the unit may be easily-

made to conform to the shape of the surface
to be heated. o ,
Other objects of my invention will ap-
pear in the course of the following specifica-
tion, in which I have shown my invention
embodied in concrete form for purposes of
Hustration. ; : .
 Referring to the drawings, Figure 1 rep-
resents one form of my invention in which
the unit is constructed by cutting slits in
a, sheet of resistance material; Fig. 2 repre-
sents a second form in which the unit is
punched out of a sheet of resistance ma-
terial; Fig. 8 represents a circular form
which .is punched out, the terminals being
produced by slitting the material ; and Fig.
4 represents a side view of this unit.
_Referring to the drawing, 10 represents a
zig zag resistance ribbon which has been
formed from a sheet of resistance material.
The particular material used in this unit
forms no ‘part of my invention, although
it-is preferable and in some cases essential,
that the material be of such a nature that

it will insulate itself by oxidation on heat-
ing. Such, a material is disclosed In the
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patent of John T. H. Dempster; No. 901,428,

dated Oct. 20, 1908.

~ In the form shown in Fig. 1, the unit is
made by cutting the slits 11 in a sheet alter-
nately from opposite sides @s shown. This
construction is possible with material which

1 1s self-insulating but it would be rather diffi-

cult to mechanically apply insulation to a
portion which has been slitted. The slits
or cuts in the sheet'may be made by running
the sheet through rolls, having a series of
cutting edges on their surfaces, or in any
other way desired. If desired, some of the
cuts may be shortened, as for instance, at
12 and 18, so as to leave the metal between
the two sections or loops of the ribbon in-
tegral, thereby short cireuiting these loops.
Afterward, if desired, these portions may
be cut so ‘as to open the short. circuits on
the loops to accurately adjust the resistance.

In Fig. 2 1 have shown a form of unit
which: is punched out of a sheet of material.
This unit is shown for purposes of illus-
tration in the form of a flat iron with the
central portion cut away. It is obvious, of
course, that other forms may be likewise
used, as for instance, that shown in Fig. 3.
In this case certain sections are likewise
short circuited, as at 14—15. This method
of varying the resistance is much more con-
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venient in the case of the punched unit than -

it is where the form shown in Fig. 1 is
used. As many as required of these integral
portions.14 and 15 may be sheared or cut

| away after the unit is formed so as to vary

the resistance of the unit. It is obvious that
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each one of these bars which is left integral -

cuts out a section of the conductor. This
I consider a very important feature, inas-
‘much as in rolling the resistance material

to 2 very thin sheet of a few thousandths .

“inch it is impossible to make it of uniform
gage; likewise the resistance of the material
itself may vary. A definite potential drop
over two units even when punched out of the
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same sheet will not be produced and when -

the units are rolled at different times this
variation is considerable-even if the utmost
pains are taken to make the sheet thickness
the same. This is especially the case with
the high resistance metal
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escribed in the .
Dempster patent which is hard and causes



~ ard value; so that several units when placed
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-from the spirit of my invention, the scope of

2

the rolls to spring; and the irregularity of
thickness is greatly intensified by the fact
that the specific resistance of the metal is
exceedingly high, over sixty times that of
copper. But this is readily corrected by my
method as by making a cut through one or
more of the webs 1§ the resistance of each
particular unit may be brought to a stand-

on a circuit of the same potential will all
evolve’ the same heat and run at the same
temperature. v .

In Fig. 8 is shown a unit which might be
described as being formed by a combination
of the processes shown in Figs. 1 and 2. In
this'case the unit is punched out in the form
shown in Fig. 3 and the strips 16 are then
cut or sheéared out in any desired way.
These strips 16 then form terminals, being
bent at right angles to the sheet, as shown

the loops or sections .of the conductor are
likewise short circuited, as at 18. Tt will
be observed that in the unit herein de-
scribed, a large amount of resistance may
be placed in a very limited area, and the
resistance of the unit may be accurately ad-
justed. The unit is likewise very easily pro-
duced and may be made in practically any
shape. The self-insulating property of the
metal lends itself in a peculiar manner to
the method of producing units herein dis-

While I have disclosed my invention as
being constructed in a concrete manner in
accordance with the patent statutes, it
should be understood that I do not desire
to limit myself thereto, since various modi-
fications thereof will suggest themselves to
those skilled in the art without departing

which is set forth in the annexed claims.

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

1. A heating unit comprising a resistance
grid having integral members short circuit-
ing' sections thereof. ~ ‘

2. The process of forming a resistance
unit consisting in cutting a looped conductor
from sheet metal of high specific resistance
and then graduating the resistance by modi-
fying one or more of the loops.  ° -

3. The process of forming a resistance
unit consisting in cutting a looped conductor

from sheet metal of high specific Tesistance
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and-then varying the resistance of one or

more loops.
4. The process of forming a resistance

unit consisting in cutting a looped conductor,

from sheet metal of high specific resistance
and then varying the length of one or more
loops while still maintaining its section.

5. The process of forming a resistance
unit which consists in cutting a zig-zag con-
ductor with some .of the sections short-cir-
cuited out of a sheet of resistance material.

6. The process of forming a resistance
unit which consists in cutting.a continuous
looped conductor with some of the :loops
short circuited out of a sheet of resistance
material. o '

7. The process of forming a resistance
unit which consists in cutting a looped con-
ductor with some of the loops short cir-
cuited out of a sheet of resistance material
and then opening the short circuits to ad-
just the resistance. \

8. The process of forming a resistance
unit which consists in slitting a- thin sheet
of resistance material having self insulat-
tinuous looped conductor..
- 9. The process of forming a resistanc
unit which consists in cutting parallel slits
in a sheet of resistance material having self
insulating properties when heated, to form
a continuous zig-zag conductor.

10.. A resistance unit comprising- a con-
tinuous looped resistance ribbon having in-
tegral members short circuiting certain of
sald- loops. .

11. A resistance unit comprising a con-
tinuous zig-zag resistance ribbon having in-
tegral members across certain of the sec-
tions to short circuit them. :

12. A Tresistance unit comprising a con-
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‘ing properties when heated to form a con- -

85

30

95

tinuous looped resistance ribbon coated with

a thin insulating oxid, having integral mem-
bers short circuiting certain of said loops.
18. A resistance unit comprising a con-
tinuous zig-zag resistance ribbon cut cut of
a thin sheet of resistance material, certain
portions being left integral to short circuit
sections of the ribbon.
In withess whereof, I have hereunto set
my hand this seventh day of December 1908.
LEON F. PARKHURST.
Witnesses:
Cuarves Ruceen,
‘James 1. CARROLL.
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