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1

MAGNETICALLY ATTACHABLE ELECTRIC
PREHEATER FOR AUTOMOBILE ENGINES

Matter enclosed [n beary brackets L ] appearsin the S

original patent but forms no
tion; matter printed in Itslics
by reissue,

BACKGROUND OF THE INVENTION

l. Field of the Invention

This invention has relation to an electric heater
which can be externally attached to a wall of the oil pan
of an automobile engine or other magnetically attract-
able material by the use of magnetics, can be plugged
into a standard household electrical outlet, for example,
and can be readily or automatically removed from the
engine at the time the automobile is withdrawn from its
garage or other storage place.

2. Description of the Prior Art

It is well known to magnetically attach electrically

energized heaters to sutomotive engines. See the fol-
lowing patents:

part of thiy reissue specifica-
indicates the additions made

Papp 7/13/63
3,833,290 Petery %/10/74
M

It is known to fix magnetically supported automobile
engine heaters to the underside of automobiles using

handles. See:
M
4,701,313 Cordh 3715738

& copending application,
Ser. No. 06/378,365, filed by us on May 6, 1982, Appli-
cation Ser. No. 06/375,365 is now abandoned. In that
Office Action, certain specific prior art was cited. Be-
fore the earlier application was filed, a search was made
on the form of the invention disclosed in that applica-
tion. All of this prior art has now been taken into con-
sideration.

A major problem with magnetically attached hesters
ofthepﬁormhnbeenthcd.iﬂmiathephyﬁcd
properties of a heat transfer plate having high heat
conductivity and an effective |

and contract at different
such, for example, as aluminum. This difference is ac-
centusted by the fact that the aluminum takes on heat
anddmnphmtmuchfnterthmdo«tbewmb
mm%m&emhwbmbondedmsah«.thh
difference in coeflicient of expansion and in rate of hest
transfer has invariably caused the more brittle magnet
10 break when the magnet was closely associsted with
an electrical heating element used to heat the heat trans-
{er plate. To overcome this difficulty, many of the mag-
netically attachable heaters of the prior art resorted to
using individual magnets spaced outwardly from oppo-
site ends of the electrical heater and heat transfer plate

assemblies. Several such structures are shown in the
prior art cited herein.
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Such structures, while fairly effective to heat large
flate plate areas, are notably ineffective where the heat
must be applied in a relatively small confined area such
as is often encountered in using such heaters to thaw
frozen radiators, water pipes, drain pipes and, for that
matter, to apply heat to oil pans of today’s diminutive
automobile engines.

What was needed before the present invention was a
magnetically attachable heater wherein substantiall y
the entire face of a heat transfer plate can be heated to
the desired temperature, and wherein the magnetic
méans can operate effectively from a center portion of
such heat transfer plate.

Applicants, and those in privity with them, are aware
of no prior art closer than that discussed or referred to

above, and are aware of no prior art which anticipates
the claims herein.

SUMMARY OF THE INVENTION

An electrical heater designed to be magneticaily at-
tracted to the wall of an object to be heated is here
disclosed as a magnetically attachable preheater for
automobdile engines. In the form of the invention as
shown, the preheater is encased with a case of material
which may or may not be magnetic.

A transfer plate having high heat conductivity forms
the major surface of the working face of the heater. The
heating unit is, in turn, encased in the heat transfer plate
to be in heat transmitting relationship to it. The mag-
netic means projects through provided magnetic means
receiving openings as a central portion of the heat trans-
fer plate to form with the exterior of the heat transfer
plate a smooth, flush surface suitable to be magnetically
sdhered to a portion of & magnetically attractable face
of an object to be heated such, for exam

nected to an electrical cable which extends through the
heater case to position where it can be plugged into a
conventional residential electrical outlet, for example.
In serles with the electrical cable and the electrical
heating unit inside of the case is a heat activated temper-
ature control switch which will close at 2 lower temper-
ature and will open at a higher temperature to control

- the power output from the heating unit through the heat

33

83

transfer plate.

In order to avoid the problems caused by differences
in coefficients of expansion of ceramic magnets and
aluminum heat transfer plates, for example, the magnet
is not in any way bonded to the heat transfer plate or to
any other element of the heater. Instead, portions of the
heat transfer plate and of a magnetic means positioning
member of non-magnetic material are fashioned to pro-
vide a magnetic means positioning chamber of size and
configuration to hold the ceramic magnet, for example,
it room to expand and contract in

In the form of the invention as shown, the heat trans-
fer plate includes an integral heating unit encasement
member inside of the outer case, lying in a plane sub-
stantially parallel to the working face of the heat trans.
fer plate and extending in direction away from that
working face. The electrical heating unit is substantially
entirely encased within this encasement member. In this
form of the invention, the electrical heating unit is gen-
erally U-shape in configuration, and the magnetic
means receiving openings in the heat transfer plate are
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K
situated in parallel relationship to each other within the
legs of the U-shape heating element.
Also, as shown, the magnetic means is U-shape and
has outer end portions of size and configuration to ex-
tend through the openings in the heat transfer plate. $

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a plan view of a preheater made according
to the invention and showing a side opposite the work-
ing face thereof: 10
FIG. 2 is a sectional view taken on the line 2—2 in
F1G. 1;

and 2 showing the working face thereof;

FIG. 4 is a sectional view taken on the line 4—4 in
FIG. 2;

FIG. S is a sectional view taken on the line 3—5 in
FI1G. 2: and

F1G. 6 is an exploded view also taken on the line 5—$
in F1G. 2 with parts omitted for clanty of illustration.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

A heater 110 includes an outer case 112 of non-mag-
netic material. A heat sink or heat transfer piate 122 is
partially defined by a plane working face 130, and i3
provided with an outwardly extending peripheral
flange 123 of dimension to receive the cuter peripheral
open edge of the case 112. A series of bosses 124 are
integral with the heat transfer plate and extend away

13

20

face 130. A Calrod-type electrical heating unit 128 itself
includes a high resistance wire 129 encased in a conduit
131. A pair of mutually parallel, spaced-apart risers
132,132 also form part of the heating element encase- «0
ment member 126 and extend integrally from parallel
legs of the encasement member in direction away from

face 130.

plate 122 is formed by casing it inte-
grally around the heating unit 128 after outer end por- 4$
tions of the wire conduit 131 of the heating element are
bent upwardly. Afer the heat transfer plate has been
Cast, these end portions of conduit 131 are supported in

A pair of rectangular, mutually parallel, spaced-apart
magnetic concentrator plate-receiving openings 134,134 35
are provided through the heat
inwardly spaced relation from

136,136. Notches 137 are provided in the concentrator
plates 136 to positively position these outer end portions
to have outer edge surfaces 138 thereof located in flush
relationship with respect to the working face 130 of the
heat transfer plate 122, 65
A rectilinear permanent bar magnet 140 fits snugly
between, and in contact with the magnetic concentrator
plates 136,136, and rests against a surface of the heat

4

transfer plate 122 between the concentrator plate-
receiving openings 134,134. The bar magnet 140 and
concentrator plates 136,136 form a magnetic means
indicated generally at 141.

A magnetic means positioning member of non-mag-
netic material constituted as a header block 142 fits
against the concentrator plates 136,136. The header
block is provided with a relief channe! 143. This block
142 is fastened to upper end portions of risers 132,132 as
at 144 to define with the heat transfer plate 122 a mag-
netic means positioning chamber to entrap magnetic
means 141 and each element of its permanently in place
without the need to bond these elements to each other
or {0 any other portion of the heater 110.

As best seen in FIG. 8, the spaced-apart magnetic
concentrator plate-receiving openings 134,134 are

These concentrator plates 136 will adhere by magnetic
attraction to the bar magnet 140. This additional space
provided in the concentrator plate receiving openings
134,134 and provided by the relief channel 143 in the
header block 142 allow the magnetic means including
the bar magnet 140 to expand and contract relative to
the rest of the heater without putting any physical strain
on the bar magnet 140. Thus even as the physical and
magnetic properties of the magnet 140 change substan-
tially when heated, the magnetic attraction of the mag-
netic means 141 will remain sufficiently effective for its
intended purpose; and there is no danger of physical
breakage of the magnetic means. Since the only attach-
ment between the concentrator plates 136 and the bar
magnet 140 is that of magnetic attraction, as the bar
magnet expands and contracts relative to the concentra-
tor plates, there can be face to face lateral slippage
without any appreciable lessening of magnetic attrac-
tion.

The outer case 112, once it is assembled in position as
Clearly seen in FIGS. 2 and 8 in contact with heat trans-
fer plate flange 123 and positioned by heat transfer plate
bosses 124, is permanently affixed in place through the
instrumentality of fastening means 146 constituted as
machine screws extending through case 112 into
threaded openings in header block 143

A heater handle 148 is threadably mounted as at 150
to the header block 142. This handle can be used for
manually positioning and removing the heater 110 from
a magnetically attractable surface which is to be heated,
and is particularly helpful when the heater must be
moved after it has been in operation 30 that the heat
transfer plate 122 is dangerously hot and the outer case
112 may be uncomfortably warm. Also, as suggested in
dotted lines at 154, a forked modification 184 of the
installation handle such as shown at $4 discussed in
application Ser. No. 375,365 can be used to facilitate
and stmplify installation and removal of the heater 110
from the bottom of an automobile il pan, for example,
by clipping onto and off of the heater handle 148.

A grounded two wire electrical cable 152 extends
through a provided opening in the outer case 111. As
best seen in F1G. 4, a first electrical line 156 of cable 152
goes directly to a first end of the high resistance wire
129 of the electrical hesting unit 128. A second electri-
cal line 158 goes to a first terminal of a preset tempera-
ture control switch 160. As clearly seen in FIGS. 4 and
5, this control switch 160 is held in close proximity to
one of the risers 132 by a spring clip 162 so that the
switch is very rapidly affected by heat changes in the
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heat transfer plate 122 of which the riser forms an inte-
gral part. A third electrical line 161 connects a second
terminal of the temperature control switch 160 to a
second end of the high resistance wire 129 of electrical
heating unit 128. A ground wire 159 of cable 152 is 5§
connected to the heat transfer plate 122 as at 157. By
way of example, the temperature control switch 160 can
be constituted to close at 360° F, (182° C.), and to open

at 400° F. (204° C.).

The heater 110 can be magnetically attached to the 10
underside of the oil pan of an automotive vehicle when
the automobile is to be subjected to severe low tempera-
ture conditions, and the grounded two wire electrical
cable 152 will advantageously be extended forwardly of
the vehicle between the two front tires if the vehicle is 1$
parked or stored in a condition where it will have to
tnitially back up to be used. The electrical cable 152 is
then plugged into a convenient live electrical outlet,
and 110 volts, for example, will thereby be applied
across first and second electrical lines 156 and 158, 20
respectively. This will energize the electrical heating
unit 128, and it will heat up, heating with it the entire
heat transfer plate 122 is which is encased. This will
heat the magnetically attractable oil pan bottom wall,
thus warming the oil pan and the oil inside of it, and 25
generally the entire engine.

As the entire heat transfer plate warms, this includes
the riser 132 to which the temperature control switch
160 is clipped. This causes the temperature of the con-
trol switch to elevate, and when the hest transfer plate 10

reaches the temperature such that an effective heat

e heat transfer is taking place, the temper-
ature control switch 160 again closes to energize the
electrical heating unit 128. 40

When the operstor of the sutomotive vehicle, for
example, wishes to start the vehicle, this can be done
either before or after the heater 110 is removed from the
vehicle. Should the driver forget that the heater is in
place, and back away, and in the event that the outer 43
end of the electrical cable 152 is firmly anchored, the
hamllﬂﬁnrnﬂhumladyrmmtbeensine.mdthe
power to it will continuousl
harmlesaly under the control

temperature close to their flash point or ignition point.

Although the present invention has been described
with reference to preferred embodiments, workers
skilled inthemwiurecozni:euutchmgamybe 58
made in form and detail without departing from the
spirit and scope of the invention.

What is claimed is:

1. An electrical heater for heating an object having a
wall of magnetically attractable material includes: 60
A. an outer case having an opening therein of size and
configuration commensurate with the size and
shape of the portion of the object wall to which

heat is to be applied:

B. a heat transfer plate of non-magnetic material hav- &9
ing relatively good heat conductivity, said plate
substantially filling said case opening, said plate
providing an outwardly facing working face, and

6

being provided with a pair of spaced-apart mag-
netic means receiving openings therethrou gh;

C. magnetic means operative in the plane of the heat
transfer plate working face to fix and retain the
heat transfer plate in heat transferring relation to
[said] r4e object wall when the working face is
brought into contact with the object wall, said
magnetic means including two magnetic outer end
portions, each extending through a different one of
the provided magnetic means receiving openings in
the heat transfer plate, and each magnetic outer
end portion having an outer face lying in the plane
of the heat transfer plate working face;

D. an electrical heating unit integrally associated
with said heat transfer plate and in heat transmit-
ting relation to it and to lie in surrounding relation
to said magnetic means receiving openings and said
magnetic means;

E. means holding said magnetic means in relatively
fixed position with respect to said heat transfer
plate to maintain said outer faces of said magnetic
mcans outer end portions in the plane of the heat
transfer plate working face: and

case and electrically connected to the electrical
heating unit to furnish power to the heating unit.

2. The heater of claim 1 wherein:

G. said means for holding said magnetic means in-
Cludes portions of said heat transfer plate and at

least one magnetic means positioning member of

non-magnetic material fixedly positioned with re-
spect to the heat transfer plate, said positioning

member and heat transfer plate together defining a

magnetic means positioning chamber of size and
configuration to hold the magnetic means in place
without necessity for bonding the magnetic means
fixedly to any other elements of the heater.

3. The heater of claim 1 wherein:
G. a temperature control switch is positioned electri-
cally in series with the electrical cable and the
heating unit, is physically inside the outer case and
is in heat transferring relation to the heating unit,
the temperature control switch being operative to
close 10 energize the heating unit when the switch
is below a predetermined temperature range and to
open when it is above that range.
4. The heater of claim 3 wherein:
H. the heat transfer plate includes an integral hesting
unit encasement member inside of the outer case,
said encasement member lying in a plane substan-
tially parallel to the working face of the heat trans-
fer plate and extending in direction away from that
face; and

I. said electrical heating unit is substantially entirely
encased within said heating unit encasement mem-
ber.

3. The heater of claim 4 wherein:

J. said means for holding said magnetic means in-
cludes portions of heat transfer plate and at least
one magnetic means positioning member of non-
magnetic material fixedly positioned with respect
to the heat transfer plate, said positioning member
and heat transfer plate together defining a magnetic
means positioning chamber of size and configura-
tion to hold the magnetic means in place without
necessity for bonding the magnetic means fixedly
o any other elements of the heater.

6. The heater of claim 4 wherein:
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J. said electrical heating unit has a major portion
thereof of generally U-shape configuration and
lying in a plane generally parallel to and spaced
from said heat transfer plate working face thus
providing two parallel, spaced-apart heating unit $
legs encased in the heating unit encasement mem-
ber to be in surrounding relation to said magnetic
means receiving openings and said magnetic
means.

7. The heater of claim 6 wherein: 10

K. said means for holding said magnetic means in-
cludes portions of said heat transfer plate and at
least one magnetic means positioning member of
non-magnetic material fixedly positioned with re-
spect to the heat transfer plate, said positioning 15
member and heat transfer plate together defining a
magnetic means positioning chamber of size and
configuration to hold the magnetic means in place
without necessity for bonding the magnetic means
fixedly to any other elements of the heater. 20

8. The heater of claim 7 wherein:

L. said magnetic means positioning member is consti-
tuted as a header fastened to the heat transfer plate.

9. The heater of claim 8 wherein:

M. the heating unit encasement member of the heat 25

10. The huter of claim 4 wherein:
J. said electrical heating unit is generally U-shape in
configuration, and the beating unit encasement 33

1
transfer plate together defining a 35
magnetic mesns positioning chamber of sizs and
mﬂcunﬂontoholdthcmmdcmhplwe

E nimm holding said magn

said heat transfer plate magnetic means receiving
openings, and said magnetic means positioning
member is provided with a relief channel in align-
ment with said bar magnet to provide room for
expansion under temperature change of said bar
magnet in direction toward said magnetic means
positioning member without making contact there-
with; and
O. said heat transfer plate magnetic means receiving
openings are so placed and are sufficiently larger
than the outer end portions of said concentrator
plates such that movement of the concentrator
plates toward and away from each other due to
expansion and contraction of said bar magnet will
not cause the edges of the magnetic means receiv-
ing openings to contact the concentrator plates
outer end portions so as to tend to tip the concen-
trator plates to weaken or break the magnetic
contact between the bar magnet and said { concen-
tration] concentrator plates.
13. An electrical heater for heating an object having a

wall of magnetically attractable material includes:
A. an outer case having an opening therein of size and

configuration commensurate with the size and shape
of the portion of the object wail to which heat is 1o be
applied;

B. a heat transfer plate of non-magnetic material ha ving
relatively good heat conductivity, said plate substan-

tially flling said case opening, said plate providing an

outwardly facing working face, and being provided
with a palr of spaced-apart magnetic means recefving
openings through a central portion thereof?

C. magnetic means operative in the plane of the heat
transfer plate working face to fix and retain the heat
transfer plate in heat transferring relation 1o the object
wall when the working face is brought into comtact
with the object wall, said magnetic means including a
pair of mutually parallel, spaced-apart magnetic con-
centrator plates, each magnetic concentrator plate
being provided with an outer end portion extending
through a di{ferent one of the provided magnetic
means recelving openings in the heat transfer plate 10
{ie in the plane of the heat transfer plate, said mag-
netic means also including a rectilinear bar magnet
oridging the space between the magnettc plates;

D\ an electrical heating unit integrally associated with
sald heat transfer plate in heat transmitting relation to
it and In encompassing relation o said magnetic

meany

etic means in relatively
fixed position with respect to said heat transfer plate to
maintain sald outer faces of said magnetic means
outer end portions in the plane of the heat transfer

plate working face; and

F. an electrical cable extending tArough the outer case

and electrically connected to the electrical heating

without necessity for holding the magnetic means unit 2o furnish power to the heating unit.
fixedly to any other elements of the heater. 14, An electrical heater for heating an object having a
12. The heater of claim 11 wherein: 60 wail of magnetically attractable material includes:

M.mumhpmﬂdedforpmmdnguldoumﬁm
end portions of said concentrator plates from mov-
ing beyond the plane of the heat transfer plate
working face;

N. said magnetic means positioning member is in 63
position against opposite second end portions of
said concentrator plates to prevent said concentra-
tor plate outer end portions from moving outside of

A. an ouler case Aaving an opening therein of size and

configuration commensurase with the size and shape
of the portion of the object wall to which heat is to be
applied;

B. a heat transfer plate of non-magnetic material having
relazively good heat conductivity, said plate substan-
tially Nlling said case opening, said plate providing an
ourwardly facing working face. and being provided
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with a pair of spaced-apart magnetic means recei ving
openings through a central portion thereof:

C. magnetic means operative in the plane of the heat
transfer plate working face to fix and retain the heat
transfer plate in heat transferring relation to the object 3
wall when the working foce is brought into contact
with the object wall, said magnetic means including
two magnetic outer end portions, each extending
through a different one of the provided magnetic
means recefving openings in the heat transfer plate,
and each magnetic outer end portion having an outer
Jace lying in the plane of the heat transfer plate work-
ing face;

D. an electrical heating unit integrally associated with
said heat transfer plate in heat transmitting relation to
it and in encompassing relation to said magnetic
means;

E. means holding said magnetic means in relatively
Jfixed pasition with respect to said heat transfer plate 1o
maintain said outer faces of said magnetic means
outer end portions in the plane of the heat transfer
plate working face; and

F. an electrical cable extending through the outer case
and electrically connected to the electrical heating
unit to furmish power to the heating unis.

13. The heater of claim 14 wherein:

G. a temperature control switch is positioned electrically

10

15

20

23

{n series with the electrical cable and the heating unit,
is physically inside the ouser case and is in heat trans- 30
Jerring relation to the heating unis, the temperature
control switch being operative 1o close to energize the
Aeating unit when the switch is below a predetermined
lemperature range and 1o open when (t iy above that

renge.

I& The heater of claim 13 wherein: ¥

H. the heat transfer plate includes an in tegral heating
unit encasement member inside of the outer case, said
encasement member [ying in a plane substantially
parallel to the working face of the heat transfer plate 4

and extending in direction away from that face: and
l. said electrical heating unit is substantially entirely
encased within said heating unit encasement member.
17. The heater of claim 16 wherein:

generally U-shape in 44

unit encasement mem-
ber is also of U-shape configuration providing two
paraliel, spaced-apart heating unit encasemenst legs
(ntegral with the remainder of the heat transfer plate
and in encompassing relation o0 said magnetic means: 50
and

K. said magnetic means includes a pair of mutually
parallel, spaced-apart magnetic concentrator plates
defining said outer end portions extending through
said heat transfer plate magnetic means receiving ss
openings and includes a rectilinear permanent bar

w bridging the space between the magnetic
p |

{18 An electrical heater for heating an object having a

wall of magnetically attractable material includes:

A. an outer case having an opening therein of sire and
configuration commensurate with the size and shape
of the portion of the object wall to which heat is 10 be
applied;

8. a heat transfer plate of non-magnetic material having 65
relatively good heat conductivity, said plate substan-
tially filling said case opening, sald plate providing an
outwardly facing working face. and being provided

60

10

. with a pair of spaced-apart magnetic means recei ving
openings through a central portion thereof:

C. magnetic means operative in the plane of the heat
transfer plate working face to fix and retain the heat
transfer plate in heat transferring relation to the object
wall when the working face is brought into contact
with the object wall, said magnetic means including a
pair of mutually parallel, spaced-apart magnetic con-
cenfrator plates, each magnetic concentrator plate
being provided with an outer end portion extending
through a different one of the provided magnetic
means receiving openings in the heat transfer plate to
lie in the plane of the heat transfer plate, said mag-
netic means also including a rectilinear bar magner
bridging the space between the magnetic plates;

D. an electrical heating unit integrally associated with
said heat transfer plate in heat transmitting relation to
It, said heating unit and said heat transfer plate lying
{r encompassing relation 1o said magnetic means:

E. means holding said magnetic means in relatively
JSixed position with respect 10 said heat transfer plate to
maintain said outer faces of said concentrator plate
outer end portions in the plane of the heat transfer
plate working face: and

F. an electrical cable extending through the outer case
and electrically connected to the electrical heating
unit to furnish power to the heating unit.

19. An electrical heater for heating an object having a

wall of magnetically attractable marerial includes:

A. an outer case having an opening therein of size and
configuration commensurate with the size and shape
of the portion of the object wall to which heat is to be
applied;

B. a heas transfer plate of non-magnetic material having
relatively good heat conductivity, said plate substan-
tially filling said case opening, said plate providing an
ourwardly facing working face, and being provided
with a palr of spaced-apart magnetic means recei ving
openings through a central portion thereof:

C. magnetic means operative in the plane of the heat
transfer plate working face to fix and retain the heat
transfer plaie in heat transferring relation to the object
wail when the working face is brought into contact
with the object wall, said magnetic means including a

pair of mutually parallel, spaced-apart magnetic con-
centrafor plates, each magnetic concentrator plate

being provided with an outer end portion extending
through a different one of the provided magnetic
means recetving openings in the heat transfer plate to
lie in the plane of the heat transfer plate, said mag-
netic means also including a rectilinear bar magnet
bridging the space berween the magnetic plates:

D. an electrical heating unit integrally associated with
said heat transfer plate in heat transmitting relation to
it and situated to lis in surrounding relation 1o at least
one of said magnetic means receiving openings and in
adjacent relation to said magnetic means:

£ means holding said magnetic means in relatively

Jixed pasition with respect to said heat transfer plate to
maintain said outer faces of said magnetic means

outer end portions in the piane of the hear transfer
plate working face; and
F, an dlectrical cable extending through the outer case
and electrically connected to the electrical heating
unit to furnish power to the heating unit.
20. An electrical heater for heating an object having o
wall of magnetically attractable material includes:
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A. an outer case having an opening therein of size and

configuration commensurate with the size and shape

~of the portion of the object wall to which heat is 10 be
applied:

B. a heat transfer plate of non-magnetic material having
reiatively good heat conductivity, said plate substan-
tially filling said case opening, said plate providing an
outwardly facing working face. and being provided
with a pair of spaced-apart magnetic means receiving
openings therethrough;

C. magnetic means operative in the plane of the heat
transfer plate working face to fix and retain the heat
transfer plate in heat transferring relation to the object
wall when the working face is brought into contact
with the object wall said magnetic means including
fwo magnetic outer end portions, each extending
through a different one of the provided magnetic
means recefving openings in the heat transfer plate,
and each magnetic outer end portion having an outer

face lying in the plane of the heat transfer plate work-
ing foce;

D. an electrical heating unit integrally associated with
said heat transfer plate and in heat transmitting rela-
tion to it;

E means holding said magnetic means in relatively

Jixed pasiton with respect to said heat transfer plate to
maintain said outer faces of said magnetic means

outer end portions in the plane of the heas transfer
plate working face; and

F. an electrical cable extending through the outer case
and electrically connected to the electrical heating
unit to furnish power to the heating unis.

21. The heater of claim 20 wherein:

G. sald means for holding said magnetic means includes
portions of said heat transfer plate and at least one
magnetic means positioning member of non-magnetic
material fixedly positioned with respect to the heat
transfer plate, said positioning member and heat

transfer plate together defining a magnetic means

10
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D. an electrical heating unit integrally associated with
said heat transfer plate in heat transmitting relation to
it

E. means holding sald magnetic means in relatively
fixed pasition with respect to said heat transfer plate to
maintain said outer faces of said magnetic means
outer end portions in the plane of the heat transfer
plate working face; and

F. an electrical cable extending through the outer case
and electrically connected to the electrical heating
unit to furnish power to the heating unit.

23. The heater of claim 22 wherein:

G. said means for holding said magnetic means includes
portions of said heat transfer plate and at least one
magnetic means positioning member of non-magnetic
material fixedly positioned with respect to the heat
transfer plate, said positioning member and heat
transfer plate together defining a magnetic means
pasitioning chamber of size and configuration to hold
the magnetic means in place without necessity for

bonding the magnetic mean fixedly to any other ele-
ments of the heater.

24. An electrical heater for heating an odject having a

2 wall of magnetically attractable material includes:

33

positioning chamber of size and configuration to hold 40

the magnetic means in place without necessity for
bonding the magnetic means fixedly to any other
element of the heater.
22. An electrical heater for heating an object having a
wall of magnetically attractable material includes:
A. an outer case having an opening therein of size and
configuration commensurate with the size and shape

of the portion of the object wall to which heat is 1o be
applied;

43

B. a heat transfer plate of non-magnetic material having 50

relatively good heat conductivity, said plate substan.
tially fllling said case opening, said plate providing an
ourwardly facing working face, and being provided
with a pair of spaced-apart magnetic means recefving
openings therethrough;

C. magnetic means operative in the plane of the heat
transfer plate working foce to fix and retain the heat
transfer plate in heat transferring relation to the odject
woll when the Jace iz brought into contact
with the object wall, said
pair of mutually parallel, spaced-apart magnetic con-
centrator plates, each magnetic concentrator plate
being provided with an outer end portion extending
through a d(fferent one of the provided magnetic

33

magnetic means including a 60

means recelving openings in the heat transfer plate to 63

lie In the plane of the heat transfer plate, said mag-
netic means also including a rectilinear bar magnet
oridging the space berween the magnetic plates;

A. an outer case having an opening therein of size and
configuration commensurate with the size and shape
of the portion of the object wall to which heat is to be
applied;

B. a heat transfer plate of non-magnetic material having
relatively good heat conductivity, said plate substan-
tially filling said case opening, said plate providing an
outwardly facing working face, and being provided
with access therethrough to receive outer end portions
of @ magnetic means;

C. magnetic means operative in the plane of the heat
trangfer plate working face to fix and retain the heat
transfer plate in heat transferring relation to the object
wall when the working face is brought into contact
with the object wall, said magnetic means including
fwo magnetic outer end portions, each extending
through the provided access in the heat transfer plate,
and each magnetic outer end portion having an outer
Jace lying in the plane of the heat transfer plate work-
ing face;

D. an electrical heating unit integrally associated with
said heat transfer plate and in heat transmitting rela-
tion to it;

E. means holding said magnetic means in relatively

fixed position with respect to said heat transfer plate to
maintain said outer faces of said magnetic means
outer end portions in the plane of the heat transfer
plate working face: and

G. an electrical cable extending through the outer case
and electrically connected 10 the electrical heating
unit to furnish power (o the heating unit.

2J. An electrical heater for heating an object having a

wall of magnetically attractable material includes:
A. ar outer case having an opening therein of size and

configuration commensurate with the size and shape

of the portion of the object wall to which heat is to be
applied;

B. a heat transfer plate of non-magnetic material having
relatively good heat conductivity, said plate substan-
tlally filling said case opening, said plate providing an
outwardly facing working face, and being provided
with access therethrough to receive outer end portions
of a magnetic means;
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C. magnetic means operative in the plane of the heat
transfer plate working face to fix and retain the heat
transfer plate in heat transferring relation to said
object wall when the working face is brought into s
contact with the object wall said magnetic means
including magnetic end portions extending through
the provided access in the hear transfer plate and
providing a magnetic outer face operctive in the plane (o
of the heat transfer plate working face:

13

)3
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33
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D. an electrical heating unit integrally associated with
said heat transfer plate and in heat transmitting rela-
tion to it;

E. means holding said magnetic means in relatively
JSixed position with respect to said heat transfer plate to
maintain said magnetic outer face in the plane of the
heat transfer plate working face; and

F. an electrical cable extending through the outer case
and electrically connected to the electrical heating
unit to furnish power 10 the heating unit.

> @ @ ¢ @
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