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5 Claims.

This invention relates to connecting or joint
structures for the attaching of hollow tube in-
ductor elements or other connecting conduits to
the porcelain water cooling coils as employed in
connection with high frequency induction heat-
ing apparatus and particularly of the type adapt-

ed for the surface hardening of metals by electro- ~

magnetic energy employing relatively high volt-
ages and frequencies within the megacycle range.

In the employment of metal connectors or cou-
plings as customarily used for this purpose con-
siderat.e difficulty has been experienced hereto-
fore in maintaining the proper connections or
joinings as a result of excessive temperature rise
of the metal fitting. This occurs by reason of
the dielectric loss heating of the cement cus-
tomarily employed to bond the fitting to the por-
celain. As a result the excessive expansion of
the metal by heat conduction, in addition to ex-
cessive heating of the cement, tends to disrupt
the effective bond thereby causing considerable
maintenance difficulties. The objectionable ac-
tion as referred to, and as will be readily appre-
ciated, is very substantial in its effect as asso-
ciated with the use of high voltages and frequen-
cies of the character referred to. The particular
object of the present improvements is to provide
a coupling or joint structure having special pro-
vision to overcome or eliminate the dielectric loss

and resulting heating of the bonding material of.

the coupling to the coil in a manner to produce
a more efficient and durable coupling connection.

In accordance with the present invention and
for the purpose of overcomig the objections as
referred to, I have devised an improved coupling
arrangement or joint structure wherein special
provision is made to avoid dielectric loss and heat-
ing of the bonding material by providing a suit-
able short circuiting of the current flow to the
coupling member and thereby reducing the radio
frequency voltage through the dielectric material
and the dielectric heating loss resulting there-
from. In accordance with a preferred embodi-
ment this is accomplished by applying to the sur-
face of the porcelain coil to which the coupling
member is to be bonded a coating of metal which
may be applied thereto by spraying with hot metal
in the well known Schooping operation. There-
after the coupling member is secured by cement
applied thereto with the incorporation of a cop-
per resilient contact washer or soldered electrical
connection from the coating to the coupling mem-
ber. In further accordance with the invention
the coupling member may desirably be formed
with a flange extension entering the opening of
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the porcelain tube for a distance corresponding
to the depth or width of the coupling member fur-
ther to effect protection from dielectric loss in the
end of the porcelain coil and from the heating as
the result thereof.

The foregoing and other features and advan-
tages of the present improvements will be more
fully understood by reference to the accompany-
ing drawing wherein like reference characters are
applied to the corresponding parts in the several
views.

In the drawing:

Fig. 1 is a central, vertical sectional view of a
coupling or joined structure made in accordance
with the invention.

Fig. 2 is a similar view showing a modification
thereof, and

Fig. 3 is a similar sectional view showing a fur.
ther modified form. .

In the preferred embodiment of the present im-
provements as illustrated in Fig. 1 the porcelain
water cooling coil is indicated at {. To the mar-
ginal end portion of the coil is attached a sep-
arate conduit which may be in the form of a
flexible hose connection 2, providing a continuing
conduit to a hollow tubular heating inductor or,
as employed at the opposite end of the porcelain
coil, as a conduit connection to the usual tank
for the cooling fluid. A coupling member 3, em-
ployed for attaching the hose 2, is formed of a
cylindrical wall member having its lower marginal
portion formed with outwardly and reversely
turned plate flange portions or prongs 4, forced
inwardly into clamping engagement with the hose
2, for securing it to the member 8. At this upper
end the clamping member is formed with an in-
turned positioning flange for stop engagement
with the end of the coil.

In accordance with the present invention the
joint structure is completed in 2 manner so as to
eliminate dielectric loss heating by applying to
the surface of the marginal end of the porcelain
coil a layer or coating of metal which is desirably
applied by hot metal spraying or Schouping. The
metal coating as indicated at 8, is applied to the
external surface of the coil I, inwardly from the
end thereof, a distance slightly greater than the
length of the parallel wall portion of the clamp-
ing member and is likewise extended over the end
of the coil and over the internal surface at 6’ for
a distance substantially coextensive with the outer
coating. Upon assembling of the coupling on the
coil as indicated it is then permanently secured
by means of a soldering connection as indicated
at T between the inner surface of the coupling
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and the metal coating 6. The joint structure so
formed, as will be readily understood, provides a
a rigid connection wherein the presence of the
electrically conducting metal coating on the coil
end and the connection with the coupling mem-
ber 3 provide a. closed path for the current flow
short-circuiting the porcelain or dielectric mate-
rial thereby to avoid excessive heating thereof
and, by conduction, the excessive heating of the
metallic coupling 3. -

In the assembling of the structure as illustrated
in Fig. 1 and prior to the soldering as indicated,
a suitable porcelain cement 9 may if desired, be

interposed between the metal coating 6§ and the -

internal peripheral surface of the coupling mem-
ber 3, to give added support thereto, in which
case the short circuiting connection between the
coating and the clamping member will afford
protection against heating of the cement in simi-
lar manner by providing a conductive path for
the current flow in shorting relation to the ce-
ment.

In the modified construction as shown in Fig.
2 the marginal end portion of the porcelain coil
{ is provided on its outer surface with a metal-

lic coating 6, corresponding to the outer coating -

of Fig. 1, extending a distance thereover greater
than the length of the coupling member 3, and
between the latter and the coating 6 there is in-
terposed the securing cement 8, as indicated. For

the purpose of providing electrical connection .

from the coating § to the metal coupling member
3, an annular metallic connector ring 10 is posi-
tioned as shown extending within the space be-
tween the lower end of the coupling member and
the coating and provided with resilient lugs or
ears |1 engaging the inner curved surfaces of the
coupling member. In this construction the elec-
trical connection from the coating through the
ring 10 engaging the coupling member short cir-
cuits the current flow which would otherwise
cause heating of the cement and resultant heat-
ing of the coupling member such as might dis-
rupt the proper bonding.

In Fig. 3, a further desirable modification is
disclosed wherein the coupling member 3’ is of a
special form for by-passing or shorting the elec-
trical current in its relation to the binded ce-
ment without the employment of the metal coat-
ing on the porcelain coil. As shown the coupling
member in addition to the external cylindrical
wall is formed integrally with a connecting end
wall {4 and an internal cylindrical wall or ver-
tical flange 19, fitting within the opening of the
coil. The coupling member of this form is pro-
portioned to loosely fit over the end of the coil
so as to receive between the outer wall thereof
and the external surface of the coil the bonding
cement as indicated at 16 and extended a distance
desirably less than the depth of the internal
flange 5. As will be readily appreciated the
structure thus provided will materially reduce di-
electric loss heating of the bonding cement and
likewise the end portion of the coil by reason of
the short-circuiting path provided by the cou-
- pling member.

While I have illustrated and described desirable
embodiments of the features of the invention, it
will be understood that various modifications
thereof may be made without departing from the
scope of the invention as defined in the appended
claims. It is, therefore, intended that all matter
herein shall be interpreted as illustrative and not
in a limiting sense. ’
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Having described my invention, I claim:

1. A connecting structure for porcelain cooling
coils of high frequency heating apparatus com-
prising in combination with the coil and a con-
duit for attachment thereto, a coupling member
secured to the conduit and proportioned to slid-
ably fit over the end of the coil, bonding cement
interposed between the coupling member and the
coil and a metallic element electrically connected
with the coupling member and positioned in-
wardly of the bonding cement and coextensive
therewith protectively to short circuit the cur-
rent flow to eliminate dielectric hysteresis heat-
ing of the cement substantially as described.

2. A connecting structure for porcelain cooling
coils of high frequency heating apparatus, com-
prising in combination with the coil and a con-
duit for attachment thereto, a coupling member
formed for attachment to the conduit and pro-
portioned to slidably fit on to the end of the coil,
a metallic coating positioned on' the marginal
surface of the coil and substantially coextensive
with the coupling member, cement interposed be-
tween the coating and the coupling member for
the bonding thereof and means providing an
electrical connection between the coating and
the coupling member substantially as described.

3. A connection structure for porcelain cooling
coils of high frequency heating apparatus com-
prising in combination with the coil and a con-
duit for attachment thereto, a coupling member
secured to the conduit and proportioned to slid-
ably fit over the end of the coil, an adherent coat-
ing of metal applied to the marginal end portion
of the coil to extend longitudinally of the coil
substantially coextensive with the coupling
member and an electrical connection between
the coating and the coupling member.

4. A connecting structure for porcelain cooling
coils of high frequency heating apparatus com-
prising in combination with the coil and a conduit
for attachment thereto, a coupling member
formed for attachment to the conduit and to
slidably fit over the end of the coil, an adherent
metallic coating applied to the marginal end por-
tion of the coil upon the external surface thereof
and extending longitudinally thereof a distance
greater than that of the coupling member, bond-
ing cement interposed between the coupling mem-
ber internal surface and the coating for bonding
connection therebetween and means for electri-
cally connecting the extended portion of the coat-
ing and the coupling member so as to short cir-
cuit the current flow about the cement to reduce
molecular friction heating thereof.

5. A connecting structure for porcelain cooling
coils of high frequency heating apparatus com-
prising in combination with the coil and a con-
duit for attachment thereto, of a coupling mem-
ber secured to the conduit and proportioned to
slidably fit over the end of the coil, a metallic
coating sprayed upon the surface of the coil to
be coextensive with the coupling member longi-
tudinally thereof and to extend -beyond “said
member, a bonding cement interposed between
the coupling member and the coating for securing
the coupling member in position and a metallic
resilient contact member engaging the extended
portion of the coating and the coupling member
to provide electrical connection therebetween.

MAX R. SASLAW.



