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T'o all whom it may concern.: o
- Be1t known that I, Joseru L. R. HaYDEN,
- a citizen-of the United States, residing at
Schenectady, county of Schenectady, State
5 of New Yori;, have invented certain new and
useful Improvements in Resistance Units, of

which the following is a specification.

This invention relates to resistance units
"~ for electric circuits and the process of form-
10 1ng the same, and has for its object the pro-
vision. of an inexpensive unit which will have
a high resistance, stand a high temperature

without injury, and which may be connected
In circuit 1n a reliable and eflicient manner. -

15 My invention relates more .specifically to
the forming of terminals on resistances of the
tyge, known as stick resistance.’ -
~ Many types of stick resistance have been
- proposed and used, the most successful of
20 which 1s silicon. This resistance, especially
1n 1ts cast form, has been found almost ideal
‘for many uses especially where a large
~amount of energy is to be dissipated. One
of the greatest difficulties, however, with the
26 cast silicon rod has been the formation of
proper conducting terminals. The silicon
rods are often operated at a high tempera-
ture, and the difficulty with the terminals has
~ been that they either could not stand the
30 temperature, or the different coefficients of
- expansilon. of 'the terminal and the silicon
would cause an imperfect joint. I have

found that a very efficient and inexpensive

terminal for silicon rods may be made by

36 causing the metal to unite or weld with the

" silicon so as to form an autogenic tinion be-

tween them. I have found that an exceed-

_; inglfr efficient - terminal may be formed by

... app

40  then raising the temperature until there is a

~ chemical reaction between the iron and the

silicon whereby ferro-silicon is produced.
The heating may be 'accomplishecip

~ ways, one of which is to pass an electric cur-

45 rent through tha rod so as to heat the same
~ at the.ferminal. -‘ R

Referring to the drawing, in which I have

\ shown one form of my invention, Figure 1 is

-an elevation partly in section of my improved
50. resistance unit mounted upon an insulating
- base; Fig. 2is a view of the rod and terminal]

the latter being in section; and Fig. 3 is a

sectional view-of the rod with the terminal-

. apﬁlied. R

eferring to the drawing, 10 is a stick or: |

ying an iron terminal to the rod and |,

In many

{ rod of resistance material, preferably cast
silicon, having enlarged ends adapted to re-
For pur-

celve the conducting terminal.
pose of illustration, I have shown this ter-
minal in the form of a cap 11 which may be of
any condueting metal, although I"have found
that iron serves the purpose very well. The

cap 1s spun from sheet metal of a size large

enough to fit easily over the enlarged end of
the rod.. Thetemperature is then raised to a
very bright or nearly white red heat. This
may be done by passing a current of sufficient
density to give the heat required, through
the rod which is set in conducting clips 12 so

‘that the current will pass from the clip to the

terminal thence through the rod to the clip
and terminal on the opposite end. |
‘The high temperature causes the silicon

‘and ‘iron to chemically combine without

either the iron or the silicon meltin%,; 1. e.,
there 1s no fusing together of the metals. In
this case, the elements combine to form ferro-
silicon which binds the elements together in a
perfect joint. In this way the rod and the
terminal are autogenically united by a chem-
ical union, and the joint will stand at least a
bright red heat without injury and it will not

be impaired by differences in coefficients of

expansion. I find the best results are ob-
taied when the iron caps are not perfectly

“clean or free from oxid, as the latter acts af-

ter the manner-of a flux in facilitating the
union.

use In electric circuits, lightning arresters

and the like by simply placing them in clips
which are preferably yielding so as to allow

expansion and contraction of the rod.

t 1s understood, of course, that various
modifications” of the invention above de-
scribed will suggest themselves to those
skilled in the art without departing from the

-spirit of my invention, the scope of which is

set forth in the annexed claims.

What 1 claim as new and desire to secure
by Letters Patent of the United States, is,-

1. An electrical resistance comprising a
cast silicon rod having an iron terminal in in-
timate conducting re%ation thereto. -

2.- An electrical resistance composed of
silicon having an_iron conducting terminal
autogenically connected thereto.

3. An electrical resistance composed of-

cast silicon having an iron conducting termi-
nal welded thereto.
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4. An electrical resistance comprising ‘a
cast silicon rod having -an iron cap welded
thereto. o |

5. An electrical resistance composed of

silicon having a metallic terminal chemically
united thereto.

6. An electrical resistance composed of

ically united thereto. _

7. An electrical resistance composed or
cast silicon having an iron terminal chemic-
ally united thereto. |

8. An electrical resistance comprising a
silicon rod, a metallic terminal thereon and a

chemical compound of the silicon and the

metal forming a joint between the rod and
the terminal. ' _

9. An electrical resistance comprising a
silicon rod and an iron terminal secured
thereto by a joint of ferro-silicon.

10. An _electrical resistance comprising a
silicon rod having an iron cap secured thereto
by welding the two elements.

11. An electrical resistance comprising a

silicon rod having a metallic cap secured

thereto by chemically uniting the two ele-
ments. | | |
12. The process of forming a metallic ter-

) | heatin
cast silicon having a metallic terminal-chem-

295,857

minal on a silicon rod, which consists in heat-
ing the metal in contact with the silicon un-

til there i1s a chemical action between the

elements.
13. The process of securing a conducting

30

terminal to cast silicon which consisfs In

the same in contact with each other
until they are chemically united. |

14. The process of securing an iron termi-
nal to a silicon rod, which consists in heating
the same in contact with each other until a
compound of iron and silicon is formed.

15. The process of securing a metallic ter-
minal-to a silicon rod, which consists in ap-
plying the terminal to the rod and passing a
current through the joint to heat the same
until a chemical reaction takes place.

16. The process of securing an iron termi-

nal to a silicon rod, which consistsin applying

the terminal to the rod and.passing a current
through the joint until ferro-silicon is formed
between the elements.

In witness whereof, I have hereunto set
my hand this 28th day of March, 1907.

~ JOSEPH L. R. HAYDEN.
Witnesses: - '
HELEN ORFORD,
- 'MARGARET E. WooLLEY.
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