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'PATENT OFFICE

EDWIN L. WIEGAND, OF PITTSBURGH, PENNSYLVANIA

FUSED IMMEKSION HEATER

Appliqation filed May 286,

This invention relates generally to fused
immersion heating elements and is of general
application; and while the specific embodi-
ment of the invention herein disclosed is par-
ticularly adapted for percolators, the inven-
tion is applicable to any type of heating vessel

or device in which an immersion heating ele-.

ment may be useful.

Percolators heretofore generaily known
usually embody a heating vessel in the bottom
of which is secured-an electrical heating unit.
Tt is also standard practice to provide a fusi-
ble element which is usually located outside of
the vessel and attached adjacent the heating
element. - This fusible element is generally
connected in electrical circuit in series with
the heating element and is designed to melt

and break the circuit to the heating element-

when excessive temperature is obtained. It
has been found quite difficult to obtain a
simple type bf fuse which is effective and de-
pendable in operation due to the fact that the
fuse, being usually located adjacent the bot-
tom of the percolator, is affected by the cool
air in the base of the percolator which causes
the fuse to radiate the energy received from
the - heating element quite rapidly which
therefore retards the action of the fuse.
Moreover, in the operation of the percolator

it is undesirable to have the base of the

percolator or the air contained in the base
portion of the percolator maintained at a
high temperature. It is therefore quite
difficult to rapidly heat the fuse to a
melting temperature if the air in the base
is kept at a low temperature which is de-
sirable. Heretofore fuses have been -en-
closed in a cartridge or casing which isolates
the fuse from the outside air as well as from
the heating element. One of the disadvan-
tages of this construction and arrangement is
that it reduces the degree of fuse exposure to
the heat and therefore impedes the response
of the fuse. - ' :

One of the main objects of the invention is
to avoid the difficulties hereinbefore men-

tioned and to provide an immersion heating-

element in combination with a fuse ‘which is
adapted to be located outside of the heatin
vessel and isolated from the outside air an
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at the same time exposed to the heat of the ele-
ment so as to secure quick response to tem-
perature changes of the heating element.
Another object of the invention is to pro-
vide an immersion heating unit of the char-
actor deseribed in which the fusible element

is enclosed within a housing or casing, which -

housing or casing may also serve to detachably
secure the heating element and its associated
parts in place.

Another object of the invention is to pro--

vide a heating unit of the character described -

which is adapted to be detachably secured to

the vessel containing the material to be -

heated and which is also provided with a
fusible element which is carried by the heat-
ing element and disposed adjacent the lower
end thereof so as to be readily replaceable.

A further object of the invention is to pro-
vide a heating element adapted to be detach-
ably secured to a vessel in combination with a
fuse carried by the heating element and dis-
posed adjacent the element together with a
means for rapidly conducting the heat down-

wardly toward the fuse when the internal

temperature rises above a predetermined
limit, all of the parts being readily detachable
for replacement or repair. : ’

* A still further object of the invention is to
provide a heating unit consisting essentially
of a metal cup or casing having the heating
eélement arranged therein, the casing having
a heat conducting means extending from the
interior of the heating element to a point ad-
jacent a fuse carried by the heating element
together with a cover for the fuse which func-

" tions to isolate the fuse from the outside air

without isolating it from the heat source.

end o
this fuse with a housing or cover which forms
a separate chamber, the air inside of the
chamber will heat up more rapidly to a high
temperature than the air in the larger space
within the base of the percolator, with- the

By Fositioning the fuse adjacent the lower
the heating element and surrounding
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résult that the fuse will function more posi- .

tively and the temperature of the air within
the fuse chamber will rise much more rapid-
ly than when a cover or heat confining mem-

ber is not used. In other words, the function
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of the fuse cover is to develop a high ambient
temperature immediately adjacent the fuse
so that the fuse and its terminals will not ra-
diate heat so rapidly into the cooler space
within the base of the percolator, thus provid-
ing about the fuse a small isolated compart-
ment in which the temperature is relatively

high, but still without obstructing the trans-.

fer of heat to the fuse, the heat transfer being
in fact accelerated by the heat conducting
member and fuse terminals.

A still further object of the invention is to
provide a percolator of the character de-
scribed which will have a maximum efficiency
and which consists of com sratively few
parts which are readily assembled and disas-
sembled for the purpose of replacement or re-
pair and which at the same time is well adapt-
ed for production at comparatively low cost.

Further and more limited objects of the
invention will appear as the description pro-
ceeds and by reference to the accompanying
drawings in which Fig. 1 is a fragmentary
view partly in front elevation and partly in
section disclosing the essential features of the
preferred embogiment of my invention ap-
plied to a percolator; Fig. 2 is a fragmentary
vertical sectional view disclosing the heating
element and the manner of securing the same

1in place; Fig. 8 is a fragmentary horizontal

sectional view on the line 3—8§ of Fig. 2;
Fig. 4is a fragmentary vertical sectional view
on the line 4—4 of Fig. 3; and Fig. 5 is a
fragmentary view partly in elevation and
partly in section disclosing the ‘combination
of the retaining ring and fuse cover and the
manner of securing the same in place.
ferring now to the drawings, the perco-

> lator shown consists essentially of a heating
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_ the form

which may be secured to the top of the cup-
t 60

a5

vessel 1 having a base or skirt portion 2 se-
cured thereto. ~ A plate 3 constitutes the bot-
tom of the vessel and is provided with a cen-
tral opening in which is arranged the heating
unit4. The heating unit 4 is of the chromalox
cartridge type ang preferably consists of a
metal cup or casing 5 having an electrical
resistance wire arranged therein, as shown
most clearly in Fig. 2, and preferably em-
bedded in suitable refractozg' material. The
metal cup or casing 5isprovi edwithaflanged
shoulder 6 and a downwardly extending skirt
portion 7 which projects below the bottom of
the vessel. - Secured over the skirt portion
7 is an annular retaining ring 8 which Tits
thereover in frictional engagement therewith,
Disposed within the inverted cup 5 is a heat
conducting member which is preferably in
of a rod or tube 9 the upper end of
and arranged centrally thereof. The rod
or tube 9 extends axially of the cup and has its
lower end threaded and disposed considerably
below the bottom of the vessel. Fitting over
the lower end of the rod or tube 9 is a clamp-

ing cover or cap 10 having a peripheral shoul-
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der thereon which fits over and bears upon
the retaining ring 7. The clamping cap or
cover 10 is provided at one side adjacent the
upper edge thereof with a pair of slots.1!
and 12 adapted to receive therein refractory
tubes 13 and 14 through which lead the wires
15 and 16 which connect with terminal pins
17, only one of which is illustrated, Thread-
edly secured over the lower end of the holt 9
is a nut 18 which secures the cover 10 and
serves to draw the flange 6 tightly against the
vessel wall 3 keeping the element 5 in place
when cover 10 is removed to replace fuse 36.
Also fitting over the lower end of the holt 9
is a bottom plate 19 which closes the lower
end of the skirt portion of the percolator,
This bottom plate is secured in place by
means of a nut 20 threadedly secured over
the lower end of the bolt 9. The bottom plate
19 also carries a plurality of legs 21 which are
preferably formed of fiber or some suitable
material of low heat conducting value and
which are secured to the bottom plate by
means of rivets 29. .

The heating element 4 projects upwardly
into the percolator ag shown most clearly in
Fig. 1 and fitting thereover is a double wall
pump 23 having openings 24 in the lower por-
tion thereof. Extending upwardly from the

pump 23 is a tube 25 over the upper end of .

which is secured the basket 26. The pereco-
lator is provided with the usual cover 27 and
glass top 28. Secured to one side of the per-
colator is a handle 29 of usual construction.
Extending from the opposite side of the per-
colator is the usual spout 80,

Surrounding the bolt 9 and fitting into the
lower end of the cup 5 and closing the same
is a cap 31 which is formed of some suitable
refractory material and serves as a fuse block.
Carried by the cap 81 are a pair of terminals
32and 33. The wire leading from the heating
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element is connected to the terminal 33 and

is secured thereto by means of washer 84
and anut 85.. A fuse 36 has one end connected
to the terminal 32 and its oppesite end con-
nected with the terminal 33. The fuse is con.
nected in series with the heating element and
is secured to the terminals by means of nuts

87 and 38 and washers 39 and 40. The wire ;

16 which leads through the refractory tube
14 is also connected with the terminal 82 and

“has its opposite end connected with one of the

terminal pins 17 through the medium of
which the heating element may be connected
to a source of current. The retaining ring 8
and the cover 10 substantially enclose the fuse
36 and are secured in place by means of the
nut 18 and bolt 9. y

It will thus be seen that the fuse is enclosed
within a separate housing or chamber formed
by the retaining ring 7 and cover 10. The
slots 11 and 12 permit the removal of the cover
10 without disconnecting any of the wires,
When the liquid in the percolator falls below

11¢

120

125



" to the heating element. The fuse and its ter- -
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the top of the heating ‘unit, the }\Jéati_ng ele- with said fuse terminals, and means for con-'

ment temperature rises and heat is conducted
downwardly rapidly through the medium of

the rod or tube 9 to the fuse.  This results in

the fuse being melted so as to break the circuit

minals being isolated in a separate chamber

is rapidly affected by the heat as there is very.

little heat lost by radiation from the fuse or
its terminals. In the embodiment shown the
bolt 9 conduicts the heat downwardly and pro-
vides a means for securing the combination re-
taining ring and fuse cover in place. The bolt

9 also serves as a means for attaching the bot--

tom plate 19 which carries the legs 21. When

- it is desired to replace the fuse, it is only nec-

20

essary to remove the nut 20 and then remove
the bottom plate 19.whereupon access may be
had to the nut 18 to remove the cover plate 10.
The retaining ring 7 being in frictional en-
gagement with the skirt portion 7 of the cup
5 maintainsthe heating element in place while

“the fuse is being replaced.
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Tt will now be clear that I have provided

a fused heating unit which will accomplish
the objects of the invention as hereinbefore
stated. Various changes may be made in the
details of construction as well as in the shape,
size and arrangement of parts without depart-
ing from the spirit of my invention. It is
therefore to be understood that the embodi-
ment of the invention herein disclosed is mere-

. ly illustrative and is not to be cénsidered in
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a limiting sense and my invention is limited

only in accordance with the scope of the ap-

pended claims. Throughout the specification

and claims, the term “fuse” is used in its

broadest sense and refers to any kind of cir-

(éuit_ breaker whether a fuse or a thermostatic
evice.

Having thus described my invention, what -

I claim 1s: |

1. A fused immersion heater adapted to be
mounted in a vessel, a fuse block mounted
adjacent one end of said heater, fuse terminals
carried by said fuse block, a fuse connected

with said fuse terminals and a cover substan-.

tially enclosing the fuse and the fuse block,
and means extending through the heater, fuse
‘block and cover for securing the heater in

. place, said means serving to conduct the heat

downwardly toward-said fuse and to heat the

- same by radiation. -
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2. A 'fused immersion heater adapted-to be
mounted in a vessel, a fuse block mounted ad-
jacent one end of said heater, fuse terminals
carried by said fuse block, a fuse connected
with said fuse terminals, and means for con-
ducting the heat downwardly from the heater
toward the fuse, said means serving also to
detachably secure the heater in place. : -

3. A fused immersion heater adapted to be
mounted in a vessel, & fuse block mounted ad-
‘jacent one end of said lieater, fuse terminals
carried by said fuse block, a fuse conneo\.ted

ducting the heat from the heater toward.the -

fuse and a housing over said fuse, said means

serving also to detachably secure the heater

in place. o .
4. A fused immersion heater adapted to

70

be mounted in a vessel, a fuse block mounted -
ad}'acent one end of said heater, fuse termi- -
nals carried by said fuse block, a fuse con- -

nected with said fuse terminals, and means
for conducting the heat from the heater to-
ward the fuse, and a retaining device and
fuse cover securing the parts in place.

5. A fused immersion heater adapted to
be mounted in a vessel,.a fuse block mounted

ad{acenﬁ one end of said heater, fuse termi- '

nals carried by said fuse block, a fuse con-
nected with said fuse terminals, and means

™

for conducting the heat from the heater.to-

'

ward the fuse and a housin
and serving to secure the k
block in place. -

6. In'a

‘over said fuse
eater and fuse

a Tusible element disposed adjacent one end
of said member and in electrical circuit with
said heating unit, a retaining device and a
fuse cover substantially enclosing said fusi-
ble element, the said heat conducting member

heating vessel adapted to contain
"a heating unit, a heat coniducting member
extending from said heating unit and bav-.
ing one end disposed outside of said vessel, -

being out of contact with said fusible ele- -

ment. '
7. In a :
a liquid, a heating unit for said vessel com-

prising an eleétrical resistance heating ele- °

ment secured in one wall of said vessel, a heat

conducting member extending from said:

heating unit and having one end disposed

outside of said vessel, a fusible element dis-

osed adjacent the lower end of said mem-
r, & retaining device and a fuse cover en-
closing one end of said heating unit and fuse,
and means connected with the lower portion
of said heat conducting member for securing
the heater, fuse block and fuse cover in place.

heating vessel adapted to contain

100
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8. In a heating vessel of the character de- -

scribed, a heating unit for said vessel ex-

‘tending through one wall thereof, a heat con- -
‘ducting member extending from said heat-
ing unit and having one end disposed out- .

118

side of said vessel, a fusible element disposed
adjacent one end of said member and in elec- -

trical circuit with said heatin unit, s com-
bination retaining device and fuse cover sur-

~ rounding the lower end of said-unit, said de-
' vice serving also to retain said heating unit

in place. -

"9, In a heating vessel of the character de-

_scribed having a bottom provided with an-

opening, a heating unit secured in said

opening, said heating unit comprising & me-
tallic casing in which is arranged an electri-

cal resistance heating element, a heat con-
ducting element extending from said heat-
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ing element and adapted to be heated there-
by, one end of said member projecting into
said heating element and the other end of
said member projecting outwardly of said
heating element, and a retaining device con-
nected  with the lower end of said member
and securing the parts in place.

10. In a heating vessel of the character de-
scribed having a bottom wall provided with
an opening, an electrical heating unit secured
in said opening and comprising a metallic
casing in which is arranged an electrical re-
sistance heating element, a bolt extending
axially of said ieating element and adapted
to be heated therefrom, the upper end of
said bolt being secured to said casing and
the lower end of said bolt being disposed
below said heating element and a fusible ele-
ment in circuit with said heating element
and disposed adjacent the lower end of said
bolt so as to be heated therefrom.

11. In a heating vessel of the character de-
seribed having .a bottom provided with an
opening; a heating unit secured in said open-
ing comprising a metallic casing in which is
arranged an electrical resistance heating ele-
ment, a bolt extending axially of said heating
element and adapted to be heated therefrom,
one end of said bolt being secured to said cas-
ing and the other end of said. bolt pro-
jecting outwardly from said heating ele-
ment, a fusible element in circuit with said
heating element and disposed adjacent the
lower end of said bolt so as to be heated there-
from and a housing substantially enclosing
the fusible element, said housing being con:
nected with said bolt and securing said heat-
ing element in place. ’

12. The combination with a vessel for con-
taining a liquid to be heated, an electrical
heating element projecting into the vessel, a
body of metal extending out of the heating

_element in heat conducting relation there-

with, a fusible element disposed in heat re-
sponsive relation to said body of metal for
opening and closing the circuit of the heating
element under predetermined conditions, a
housing substantially enclosing said fusible
element and serving to maintain the heating
element in place. ’

13. In an electrically heated utensil com-
prising a vessel having a bottom opening, a
metal cup secured in said opening, an elec-
trical heating element disposed within said
cup, a heat conducting member extending out
of said heating element and having its upper
end disposed adjacent the upper end of said
cup and its lower end disposed outside of said
vessel, a fusible element disposed adjacent

-the lower.end of said member and in circuit

with said heating element, and a combination
retaining device and fuse cover surrounding
the lower portion of said member and holding
the parts in place.

14. In an’ electrical heating utensil com-

said casing and disposed so

1,848,449

prising a vessel having a bottom opening, a
metal cup secured in said opening, an elec-
trical heating element disposed within said
cup, a heat conducting member extending

axially of said heating-element and having its ,

upper end disposed adjacent the upper end
of said cup and its lower end disposed below
the bottom of said utensil, a fusible element

10

disposed adjacent the lower end of said mem-

ber and in circuit with said heating element,
and a combination retaining device and fuse
cover surrounding the lower portion of said

‘member and serving to hold the parts in
covering being readily de-

place, said fuse
tachable independent of said retaining device
to permit replacement of said fusible element,

15. In a heating vessel adapted to contain
a liquid to be heated, a metal cup projected
through one wall of said vessel, an electrical
resis{;ance heating element disposed within
said gup, a fusible element in cirouit with said
h_eatl;ng element and disposed adjacent the
lower end of said element, terminals for said
Tusible element, a fuse coversubstantially sur-
rounding said fusible element and covering

‘the lower end of said heating element where-

by to maintain g high
immediately adjacent the fuse and to reduce
radiation of heat from the fuse terminals, a
heat conducting member extending axially
of said heating element and having its lower
end disposed adjacent but out of contact with
said fusible element.

16. In a heating vessel adapted to contain
a liquid to be heated, a metal cup projected
through one wall of said vessel, an electrical
resistance heating element disposed within
said cup, a fusible element in cironit with said
heating element ,
lower end of said member, a fuse cover sub-
stantially surrounding said fusible element
and covering the lower end of said heating
element whereby to maintain a high ambient
temperature immediately adjacent the fuse
and to reduce radiation of heat from the fuse
terminals, and means for rapidly conducting
the heat downwardly toward the fusible ele.
ment when the liquid in the vessel falls be-
low a predetermined level, said means com-
prising a heat conducting member extending
axially of said heating element and having
its lower end disposed adjacent but out of
contact with said fusible element,

17. A fused- immersion heating element
eomprising a metal casing and means for se-
curing said casing to one wall of g heating
vessel with a liquid tight joint, electrical
heating means arranged within said casing, a
heat conducting member extending axially of
as to be heated
thereby, a circuit breaker disposed adjacent
the lower end of said member and adapted to
open the electrical circuit to the heating

means, a support for said vessel and means

ambient temperature

and disposed adjacent the -
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’

connecting said support and said heat con-
ducting member. )

18. An immersion heating element of the
character described, a metal casing and means
for securing said casing to one wall of a heat-
ing vessel with a liquid tight joint, heating
means arranged within said casing, a heat

. conducting member extending axially of said

casing and disposed so asto be heated thereby;
a circuit breaker disposed adjacent the lower
end of said member and adapted to open the
circuit to the heating means under predeter-
mined conditions, a cover enclosing said eir-

- cuit breaker whereby to maintain a high am-

13

20

bient temperature adjacent thereto, and
means connecting said cover with said heat
conducting member, said heat conducting
member being out of contact with said circuit
breaker. .

19. An immersion heating element of the
character described, a metal casing and means

for securing said casing to one wall of a heat-

ing vessel with a liquid tight joint, heating

. means arranged within said casing, a_heat
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conducting member extending axially of said
casing and disposed so as to be heated thereby,
a circuit breaker disposed adjacent the lower
end of said member and adapted to open the
circuit to the heating means under predeter-
mined conditions, a combination retaining de
vice and cover surrounding said heat conduct-
ing member and detachably secured thereto,
said cover serving also to retain the heating
element in glace. o ' A

'20. In a heating vessel, the combination of
an electrical immersion heating element dis-
posed within said vessel and having a por-
tion projecting through one wall thereof, a
heat conducting member extending axially of
said heating element and having its lower end
disposed outside of said vessel and adjacent
the lower end of said member, a circuit bréak-
er disposed outside of said vessel and adjacent
the lower end of said heat conducting mem-
ber, a cover enclosing said circuit breaker and
detachably secured to said heat conducting
member. '

. 21.Ina heat_ihg vessel, the combination of

_an electrical resistance heating element dis-

posed within said vessel and having a portion
projecting through one wall thereof, a heat
conducting member extending axially of said
heating element and having its outer end dis-
posed outside of said vessel, a circuit breaker
disposed outside of said vessel and adjacent
but out of contact with the outer end of said
heat conducting member, means disposed be-
tween said heating element and circuit break-
er to protect the circuit breaker from the di-
rect heat of the heating element and a cover
enclosing said circuit breaker and protecting
the same from the outside air. '

92. In a heating vessel, the combination of
an electrical resistance heating element dis-
posed within said vessel and having a portion

projecting through one wall thereof, a heat
conducting member extending axially of said
heating element and having its outer end dis-
posed outside of said vessel, a circuit breaker
disposed outside of said vessel and adjacent

the outer end of said heat conducting mem-

ber, means forming a housing substantially
enclosing said circuit breaker and isolating
the same from said heating element as well as
from the outside air, said heat conducting
member extending into said housing.

23. Tn a heating vessel adapted to contain.

a liquid to be heated, a metal cup projecting
through one wall of said vessel, an electrical
resistance heating element disposed within
said cup, a fuse block disposed outside of said
vessel and adjacent one end of said cup, fuse
terminals carried by said fuse block and ex-
tending into said cup, a fuse connected with
said fuse terminals, said fuse terminals serv-

wardly toward said fuse.

24. Tn a heating vessel adapted to contain
a liquid to be heated, a metal cup projecting
through one wall of said vessel, an electrical
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ing to conduct the heat from said element out- -

00

resistance heating element disposed within -

said cup, a fuse block disposed outside of said

-vessel and adjacent one end of said cup, fuse

terminals carried by said fuse block
and extending into said cup, a fuse connected
with said fuse terminals, said fuse terminals

05

serving to conduct the heat from said element .

outwardly toward said fuse, and a cover sub-
stantially enclosing said fuse and serving to
maintain a relatively high ambient tempera-
ture adjacent said fuse. '
. 95. A fused immersion heater adapted to
be mounted in a vessel and containing an elec-
trical resistance heating element, a fuse block
disposed adjacent the lower end of said heat-
er, a fuse carried by said fuse block and dis-
posed outside of said heater, a pair of fuse
terminals extending into said heater and hay-
ing their lower ends disposed outside of said
heater and to which said fuse is connected,
said fuse terminals serving to conduct the heat
downwardly toward said fuse. ‘
In testimony whereof, I hereunto affix my
signature.

" EDWIN L. WIEGAND.
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