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6 Claims.

The present application is & division of our co-
pending case, Serial No. 235,256, filed October 15,
1938, now Patent No. 2,255,103, dated September
9, 1941, and comprises certain mechanism. shown
and described in our co-pending application Ser.
No. 56,870, filed December 31, 1935, now Patent
No. 2,293,048, and like these co-pending cases is
directed to equipment for electric heating.

This application is concerned with a unit as-
sembly to be used in the inductive heat treat-
ment of shafts and the like wherein a preselected
surface zone of an article is inductively heated
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to a hardening temperature and is thereafter .

quenched to quickly cool the zone and retain the
hardened structure.

The general object of the invention has been
to devise apparatus of the character described
wherein a compact, complete assembly is pro-
vided. A further object has been to provide as
a single operating unit a frame embodying a
transformer, an inductor and quenching appar-

" atus which may be operated as a unit to treat
the desired articles. A further object of the in-
vention has been to provide means for maintain-
ing in predetermined spaced relation the article
to be heated and the inductive heating and
quenching units by which the desired result is
obtained. Other objects of the inveantion will
become apparent from the following description
when read in the light of the accompanying
drawing and the important features thereof are
summarized in the claims.

In general the invention comprises a frame on

which is mounted a combined induction heating
and quenching member formed in a plurality of
parts. These parts may be separated to permit
adjustment of an article to be treated, after
which the parts may be brought to the desired
heating position and clamped by a mechanically
actuated clamping device. Incorporated with
the apparatus is a transformer for supplying
periodically varying current to the inductor, to-
gether with a supply of quenching fluid by which
coolant is discharged from the quenching orifices
onto the heated article zone.

To the accomplishment of the foregoing and
related ends, said invention, then, consists of
the means hereinafter described and particularly
pointed out in the claims; the annexed drawing
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and the following description setting forth in de-
tail one product constituting, howeve*, but one
of various applications of the principle of the
invention.

In said annexed drawing—

Fig. 11s a side elevation of our improved appar-
atus showing the parts in an open position; and

Fig. 2 is a section in & plane parallel to Fig. .
1 showing the parts in a closed position.

The heat treating unit is mounted on a sub--
frame 10 and comprises a heating and quenching
unit, a transformer and the necessary operating
connections therefor. The frame may be adjust-
ably positioned and retained along supporting
guldeways 2 as shown and described in our co-
pending application above. To permit adjust-
ment of the equipment for different size articles
the heat treating unit is slidable transversely to
the guideways {2 in slideways of the sub-frame
10. Tothis end a rack 14 is provided on the lower
portion of the unit and this is engaged by a
pinion {5 rotatably carried in the corresponding
sub-frame (0.

The heat treating unit includes a transformer
to provide the desired operating current to the
inductor member. This transformer comprises

‘@ secondary {7 and a primary 18 connected to a

suitable source of periodically varying current.
The secondary in turn is provided with leads
which connect with the inductor element adapted
to lie in predetermined spaced relation with the
article to be hardened.

Each inductor is made in two parts and may
be opened to receive within it the journal of the
shaft to be hardened, after which the inductor
is closed and clamped by power means hereafter
described and the actual heat treatment effected.
As shown, we provide a pair of spaced bars 20 and
21 which are located in the transformer case
by bolts 23 and are maintained as a unit by a bolt
25 which is electrically insulated from the bars.
These bars are connected to the transformer
At its outward end the bar 20 is
formed to provide a circular segment 27 of the
complete inductor. The bar 21 terminates at its
end in a contact block 29 bolted thereto.

The inductor unit is completed by & unit
pivotally carried on the transformer case. To
this end a pair of outwardly extending brackets
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32 are bolted to the said case and support a
hollow pipe 38 employed, as hereafter described,
to supply quenching fluid to the inductor. Pivot-
ally carried by the pipe in the brackets 32 is an
arm comprising member 38, which member in
turn carries an inductor section 39 adapted to
cooperate with the inductor section 27 to form
an encircling unit for inductively heating a jour-
nal positioned therebetween. The inductor seg-
ment 39 is bolted to the arm member 38 at 40 in
such manner that it is electrically insulated
therefrom.

Current from the transformer secondary passes
through the bar 20 and the inductor segment 21
and then through the inductor segment 39 and
back through the bars 29 and 21. 'To accomplish
this complete circuit a pair of similar silver con-
tact blocks 28’ and 29’ are mounted on the bar 29
and the inner edge of the inductor 39 and on the
inductor 27 and outer edge of inductor 39, re-
spectively, to complete an electrical engagement
with the inductor 39 when the same is closed
about a journal. Current is then passed from
the transformer through the inductor and, in a
manner well known in the art, raises the adjacent
surface zone of the crankshaft to a hardening
temperature, after which the same is quenched.

Quench is supplied and forcibly directed against
the heated surface through a plurality of orifices
42 formed in each section of the inductor block
proper. The lower block is supplied through a
pipe 44 which discharges to the interior of a
chamber 43 in communication with a correspond-
ing chamber #6 formed in the inductor block and
which is connected to the work adjacent face of
the block by the orifices 42. To further reinforce
the mounting of the inductor block the same is
bolted as at 47 to the member 50, in which the
chamber 45 is formed. The member 50 in turn is
bolted to an extension 52 of the transformer unit.

Quench is supplied to the inductor section 39
through its supporting arm. This arm, which is
hollow, 1s formed in two sections which are joined
by a rubber hose connection 63. The inductor is
properly spaced from its pivot about the pipe 36
by a radius plate §5. Quench is supplied to the
pipe 38 through a supply conduit 5T and then
passes through the hollow interior of the arm
member 38 to a chamber 58 formed in the block
39 and in communication with the work adjacent
face thereof through the orifices 42.

After the work has been raised to the proper
temperature by the inductive heating element,
quench is simultaneously supplied through the
pipes 44 and 87 and the related passages and is
forcibly discharged against the work to rapidly
cool the same.

The arm member 38 and its assoclated inductor
segment 38 may be pivoted to the position shown
in Fig. 1 to permit freely locating a shaft to be
hardened in heating relation therewith. After
the work has been positioned and the arm 38 is
swung to the position shown in Fig. 2 it is posi-
tively clamped in cooperating relation with the
inductor segment 27.

This clamping is accomplished by a ¢ clamp 60
which at one end engages a shoulder 61 on the
arm member 38 and at the other end is pivoted
as at 62 to a bell crank 64. The bell crank in
turn is pivotally carried by arms 65 integral with
the extension 52 of the transformer case. The
free end of the bell crank 64 is connected to an
afr piston mechanism 86 by a link 67. The piston
mechanism in turn is integrally carried by the
extension 8§2. A tension spring 68 connects the
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end of the bell crank to the frame of the unit to
normally act to release the C-clamp from exerting
pressure on the shoulder 61.

The opening movement of the clamp relative to
the bell crank is limited by a boss 70 carried by
the C-clamp and a compression spring 12 inter-
posed between the boss and a corresponding boss
on the bell crank. After the inductors have been
positioned with respect to each oth® and the
C-clamp is moved from the position of Fig. 1 to
the position of Fig. 2, the application of air to
the mechanism 66 pushes the bell crank away
from 1t and draws the C-clamp downwardly about
its pivot 62 to clamp the inductors together.

Since the currents passing through the leads 20
and 21 are of high density, the temperature of
these leads fends to rise rapidly during the heat-
ing interval. To prevent a harmful rise in tem-
perature, these leads are drilled as at 75 and 76
to provide passages for cooling water which is
supplied through fittings, such as 17 and 18. The
water is delivered to these fittings by flexible hose
lines. Similarly, passages 19 and 80 are provided
in the inductors for cooling fluid which is sup-
plied through suitable fittings and hose lines to

. cool the same.

»

From the foregoing description it will be ap-
parent that we have provided an improved me-
chanical apparatus for handling articles which
are to be subjected to heat treatment.

Other forms may be employed embodying the
features of our invention instead of the one here
explained, change being made in the form or con-
struction, provided the elements stated by any of
the following claims or the equivalent of such
stated elements be employed. -

We therefore particularly point out and dis-
tinctly claim as our Invention:

1. In apparatus of the class described, a heat-
ing unit comprising a transformer and s pair of
complementary inductor segments, one of the
inductor segments being substantially fixedly
connected to one terminal of the transformer
and the other segment being hingedly connected
adjacent to another terminal of said transformer,
the hinge comprising means for delivering cool-
ing fluid to the hinged segment, the hinged seg-
ment having a current conducting contact sur-
face adapted to engage a current conducting con-
tact surface of the fixed segment to cause current
from the transformer to flow in serles through
the segments when the sald surfaces are in con-
tact, clamping means adapted to bring the seg-
ments together to establish current conducting
engagement of the contact surfaces, the clamp-
ing means comprising a clamp and a, power actu-
ated element adapted to first automatically move
a part of the clamp in one direction to bring the
said part into clamping position adjacent to one
of the segments and then to move the said part
of the clamp in a direction substantially at right
angles to the direction of the first movement to
bring a part of the clamp into pressure engage-
ment with a part of the last named segment and
to continue the movement at right angles to cause
the contact surface of the hinged segment to
press firmly against the contact surface of the
fixed segment to complete the series circuit
through the segments for current from the trans-
former.

2, In apparatus of the class described, & heat-
ing unit comprising a transformer and a palr of
complementary inductor segments, one of the
segments substantially forming a fixed terminal
of the transformer and the other segment being
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moveably supported to engage another terminal
~ of sald transformer, the moveable segment hav-
ing a current conducting contact surface adapted
to engage a current conducting contact surface
of the fixed segment to cause current from the
transformer to flow in series through the seg-
ments when the said surfaces are in contact,
clamping means adapted to establish current
conducting engagement of the contact surfaces,
‘ the clamping means comprising a clamp and a
power actuated element adapted to first move a
part of the clamp in one direction to bring the
said part into clamping position adjacent to one
of the segments and then to move the said part
of the clamp in a direction substantially at right
angles to the direction of the first movement to
bring the part of the clamp into pressure engage-
ment with a part of the last named segment and
to continue the movement at right angles to
cause the contact surface of the moveable seg-
ment to press firmly against the contact surface
of the fixed segment to complete the series cir-
cuit through the segments.

3. In apparatus of the class described, a heat-
ing unit including a transformer, the trans-
former having two substantially parallel termi-
nals extending therefrom, one of the terminals
having a part serving as a fixed inductor segment,
the fixed inductor segment having a current con-
ducting contact surface, the other terminal hav-
ing a replaceable member with a current con-
ducting contact surface thereon, a moveable in-
ductor segment, the moveable segment having two
current conducting contact surfaces, one of said
surfaces being adapted to engage the contact
surface of the aforesaid fixed segment and the
other contact surface being adapted to engage
the contact surface of the replaceable member,
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means for guiding the moveable segment to bring

each of the contact surfaces of the said moveable
segment into proximity with a corresponding
contact surface of the fixed segment and with the
contact surface of the replaceable member, and
clamping means to bring said proximate surfaces
into pressure engagement to complete a circuit
through the segments for inducing current being
supplied by the transformer.

4. In apparatus of the class described, a heat-
ing unit comprising a source of inducing current
and two conductors, one of the conductors hav.
ing a part formed to serve as a segment of an in-
ductor to induce heating current in a part of an
article, means for locating the part of the ar-
ticle in proximity with the inductor, a current
conducting contact surface on each of the said
conductors, a moveable inductor segment adapt-
ed to cooperate with the part of the one of the
aforesaid conductors serving as an inductor seg-
ment to extend around the aforesaid part of the
article, the moveable inductor segment having
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two contact surfaces, means for supporting the
moveable inductor segment and to gulde said
moveable inductor segment to bring each contact
surface of the segment into proximity with a cor-
responding contact surface of the conductors,
and clamping means applicable to bring the
proximate surfaces into pressure engagement,
the moveable inductor segment supporting means
having a member adapted to be flexed to bring
the proximate surfaces into parallelism when. the
clamping means is applied.

5. In apparatus of the class described & heat-
ing unit comprising & source of pericdically vary-
ing current and a pair of complementary induc-
tor segments, one of the inductor segments being
fixed and the other moveable, conductors con-
necting the inductor segments to said source, the
moveable inductor segment having a pair of
spaced surface contacts to complete a circult
through said moveable inductor segment, means
for guiding a contact surface of the moveable in-
ductor segment in a direction substantially per-
pendicularly to a contact surface of the fixed in-
ductor segment to bring the last named surfaces

-into proximity, clamping means for bringing the

surfaces into pressure engagement, the clamping
means comprising a clamp supported to move
into clamping position adjacent to the moveable
inductor segment, and power means to then
move said clamp into engagement with an induc-
tor segment to bring the aforesaid surfaces into
pressure contact to complete a circuit through
the inductor segments after the clamp has been
moved into the clamping position.

6. In apparatus of the class described for heat-
ing an article, an inductor comprising two fixed
members and a moveable member, each fixed
member having a contact surface adapted to lie
adjacent to the article, a substantially rigid base
supporting the fixed members, the moveable
member having contact surfaces, each contact
surface of the moveable member being adapted
to engage a contact surface on each of the fixed
members to complete a circuit through the fixed
members and the moveable member, means o
guide the moveable member into a predetermined
spaced relation with the article to be heated and
to bring the contact surfaces of the moveable
member into engagement with the contact sur-
faces of the fixed members, clamping means be-
ing pivotally supported on the fixed member sup-
port, said clamping means being adapted to en-
gage the moveable member to hold the contact
surfaces of the moveable member in current con-

3 ducting engagement with the contact surfaces of

the fixed members, and means for supplying in-
ducing c_urrent to the inductor to heat the article.

FRANCIS S. DENNEEN.
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