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UNITED STATES

1,515,593
PATENT OFFICE.

WILLIAM ELSDON-DEW, LESLIE PRYCE, AND LEON BYRON WOODWOBTK, or -

JOHANNESBURG, TRANSVAAL, SOUTH AFRICA.

HEATING ROCK-DRILL BITS AND THE LIKE.

Application flled January 13, 1928, Serial No. 612,505,

To all whom it may concern:

" Be it known that Wirriam Erspox-Dew
and Lesure Pryce, British subjects, and

- Leon Byron WoopworTrH, a citizen of the
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United States of America, residing at Corner
House, Commissioner Street, Johannesburg,
Transvaal Province, Union of South Africa,
have invented new and useful Improvements
in Heating Rock-Drill Bits and the like,
of 'which the following is a specification.
The present invention has reference to the
heating of rock drill bits and the like in
order that they may be forged. or hardened.
The purpose of the invention is to permit
the drills to be brought up to a definite
predetermined temperature with certainty

- and without danger of overheating, whilst
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-2 of the furnace.

obviating deterioration of the steel by ex-
posure to heated gases; and to provide a
means of heating the drills which will not
emit obnoxious fumes, and which may there-
fore be operated underground, thus obviat-
ing the necessity for transferring the drills
to and from the surface for sharpening.

The invention is illustrated in the ac-
companying drawings in which—

Fig. 1 is a projected view of a drill heat-
ing furnace ‘

Fig., II is the wiring diagram thereof.

Fig. 111 is a plan of a modified secondary
element. '

According to this invention the drills are
heated by means of an induction furnace,

‘that is'an apparatus similar to an electric

transformer, but in which the secondary
unit, forming the heated element, is con-
structed as a short circuit of low ohmic resist-
ance and high inductance, and in which
the primary winding is correspondingly
wound to suit these conditions.

Referring to the drawings, 1 indicates a
switch board from which alternating elec-
tric current is led to the primary windings
The core is indicated
by 3.

The secondary unit is shown as a single
closed conductor 4, 5 in which a heavy al-
ternating electrie current is induced. That
part 4 of it which immediately surrounds
the core is made of relatively large cross
sectional area or otherwise to conduct the
induced currents without being substantially
heated; and it is advantageously made of
flattened form as shown.

‘The part 5 which receives the drills has
a cross sectional area such as to cause it
to be heated to the desired temperature by
the induced current. This part is formed
wij:h a number of cells 6 for receiving the
drill ends.  Said part 5 is preferably straight
in order that the drills, which stand out at
right angles to it, may be conveniently
handled ; and in the construction illustrated

it is of hair-pin form with two straight

legs, in each of which the cells 6 are pro-
vided. o ‘

. The part 5 of the secondary is made mas-
sive enough to constitute a substantial res-
ervoir of heat which can readily impart the
necessary quantity of heat to the drills with-
out its own temperature being materially
affected thereby and is of sufficiently robust
construction to withstand rough usage.

‘The secondary is bolted at 7 to a support-
ing"glate 8, from which however it is elec-
trically insulated. Said plate 8§ may also
carry a refractory enclosure 9 for the part
5 of the secondary. Said enclosure is de-
signed to prevent undue radiation from the
heated secondary, which would cause excessive
energy loss and discomfort to the attendant;
but 3 reasonable amount of radiation can
be. allowed since it tends to effect the auto-

matic_regulation of the temperature of the

secondary. Holes 10 corresponding to the
cells 6 are formed in the enclosure 9 for
the reception of the drills. ‘

The regulation of the temperature of the
secondary unit may be effected in any suit-
able manner. A convenient method is b
controlling the current in the primary wind)-’
ing 2; and ‘a thermostatic control of such

)

85

70

4]

00

current is illustrated. The extended por- -

tion 5 of the secondary, when heated
lengthens as compared with the support 8.
A lever 11 is pivoted to the support at 12
and its point 13 touches the eng 14 of 'the
secondary, being held in contact therewith
by a spring 15. The end 14 of the secondary
may be thickened to reduce the heating
at this point. The movement of the free
end 14 of the secondary is magnified at
the lower end 16 of the lever and this magni-
fied movement is utilized to operate an elec-
trical device which regulates the primary
current.

The device shown consists of a choking
coil 17 in series with the primary windings
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2. Said coil is wound on a core 18 formed
with an air gap 19 in which works a pivoted
gap piece 20 of magnetic material. Said
gap piece 20 is connected to the lower end
16 of the lever 11 by a link 21 fitted with an
adjusting turn-buckle 22 so as to be angular-
ly moved by the swinging movement of the
lever. When the furnace is cold said gap
piece 20 extends to a material extent trans-
versely to the gap, leaving the latter open
and causing the choking effect of the coil
17 to be a minimum. As the temperature of
the secondary increases, the gap piece 20
comes more nearly horizontal, so closing
the gap and causing the primary current
to be diminished by choking. This arrange-
ment also permits a specially heavy initial
current to be passed for rapidly bringing
up the tem{:erature to the working point.

Drills which are to be sharpened require
to be heated to a higher temperature than
those which are to %)e hardened, and the
furnace may be adapted to be utilized for
both these purposes.

In the Fig. I arrangement the link 21 is
provided with two holes 23, 24 into either
of which the pin 25, which connects it to the
lever 11, may be inserted. This alters the
position of the gap piece with relation to the
moving end 14 1f the secondary and so per-
mits either the higher or lower temperature
to be readily attained.

In the arrangement illustrated in Fig. I1I
one leg 5* of the extended portion of the
secondary unit is made of less cross sectional
area than the other leg 5*. The leg 5* ac-
cordingly attains a relatively high tempera-
ture and is used for heating drills which are
to be forged; whilst the temperature of the
leg 5® is lower and suitable for heating drills
for hardening.

We claim:

1. An electric induction furnace compris-
ing a core, a primary winding, and a short
circuited secondary unit including a part
of relatively high conductivity surrounging
the core and a part of relatively low con-
ductivity forme<f as 8 loop projecting away

from the part which surrounds the core, such

1,515,503

_second mentioned part being formed with
cells for receiving articles to be heated.

2. An electric induction furnace compris-
ing a core, a primary winding, and a short
circuited secondary unit including a part of
x'elativelgf high conductivity surrounding the
core and a part of relatively low condue-
tivity formed as a loop projecting away
from the part which surrounds the core, such
second mentioned part having a straight
portion in which are formed cells for recerv-
ing articles to be heated.

3. An electric induction furnace, a ther-
mostat means operating in accordance with
the temperature of the secondary unit for
controlling the primary current, the second-
ary unit forming a part of the thermostat.

4, In an electric induction furnace com-
prising a secondary unit expansible by heat-
ing, a primary current controller actuated
by expans've movement of the secondary
and adjustments for varying the effect of
secondary expansive movement on the pri-
mary current controller.

5. An electric induction furnace compris-
ing a core, a primary winding, and a short
circuited secondary unit including a hair-
pin shaped localized heating section of rela-
tively low conductivity.

6. An electric induction furnace, compris-
ing a core, a primary winding and a short
circuited secondary unit, and means actuated
by expansion of the secondary for regulating
the primary current.

7. An electric induction furnace compris-
ing a core, a primary winding, and a short
circuited secondary unit, a relatively non-ex-
pansible support to which one point of the
secondary is fixed, means distantly mounted
on the support and contacting with an adja-
cent point of the secondary to acquire move-
ment from the expansion thereof, and means
operated by such movement for regulating
the primary current.

In testimony whereof we have signed our
names to this specification.

WILLIAM ELSDON-DEW.
LESLIE PRYCE. :
LEON BYRON WOODWORTH.
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