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TEMPERATURE INDICATOR

The present invention relates to a signaling device
adapted to be inserted into an article of food to indicate
the attainment therein of a predetermined tempera-
ture. The invention is especially directed to an im-
proved device of the type disclosed in U.S. Pat. No.
3,140,611 which is ideally suited for commercial mar-
keting with the article of food in which it is to be used.

Thermometers of the type disclosed in the aforemen-
tioned patent have met with great commercial success
largely as a result of their inexpensive character, con-
venience and reliability. These thermometers are typi-
cally purchased by food distributors and inserted- into
their products, such as poultry, for retail distribution
along therewith. Due to the competitive nature of the
business in which these devices are used, it is essential
that they be as inexpensive as possible while -at the
same time durable and reliable in use.

It is, accordingly, a principle object of the present in-
vention to provide a temperature indicating or signal-
ing device of the type disclosed in the aforementioned
patent which may be manufactured at less expense and
has improved characteristics of durability and reliabili-
ty.

A more specific object of the invention is to provide
a device of the type described which has a minimum
number of parts and may be assembled with the utmost
of ease.

Yet another object of the invention is to provide a
device of the type described in which the likelihood of
inadvertent release of the indicator element is
minimized. ‘

Still another object of the invention is to provide a
device of the type disclosed incorporating an improved
construction which assures that the device will remain
assembled at all times during normal use.

. A further object of the invention is to provide a
device of the type described incorporating a thermally
responsive element which is arranged to be readily ex-
posed to the temperature of the article in which it is
being used. ;

The basic structure of the present invention includes
a tubular housing or bored shell defining an axially ex-
tensive cavity closed at one end and open at the other
end, which housing is fluid tight except for the open
end of the cavity, and is formed of a thermally conduc-
tive imperforate material. An axially extensive indica-
tor rod or staff is received in the cavity for axial slidable
movement relative to the housing between extended
and retracted positions and a resilient elément is inter-
posed between the rod and housing to urge the rod: to
the extended position. The basic structure is completed
by a ring fusible at a predetermined. temperature ex-
tending around the rod within the cavity, which ring is
fixed in engagement on the inner and outer peripheral
surfaces thereof with the rod and cavity, respectively.
The ring normally retains the rod in the retracted posi-
tion and restrains the resilient element, but upon fusion
functions to release the rod for extension by the
resilient element. . ,

The foregoing and other: objects and the detailed
structure of the invention will become more apparent
when viewed in light of the following detailed descrip-
tion and the accompanying drawings, wherein:

FIG. 1 is a perspective view of a fowl which has been
prepared for roasting and has the signaling device of
the present invention inserted into the breast thereof:
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FIG. 2 is an exploded elevational view of the device,
partially in section, illustrating the manner in which it is
assembled; and, '

FIGS. 3 and 4 are sectional elevational views of the
inventive device showing the indicator element thereof
in the retracted and extended positions, respectively.

Referring now to the drawings, the inventive signal-
ing device is designated in its entirety by the numeral
10 and is shown in FIG. 1 inserted into the breast of a
turkey 11. In operation, as will be developed sub-

‘sequently, the device acts to indicate when the breast

meat of the turkey is fully roasted. The breast of the
turkey 11 was chosen for insertion of the device since
this is the portion of the fowl having the greatest mass
and requiring the longest roasting time.

The device 10 will now be described with reference
to FIG. 3 wherein it is shown in the assembled and “-
cocked” condition. As will become apparent sub-
sequently, the term “cocked” refers to the condition of
the device wherein the indicator rod is in the retracted
position and has not been released for visual observa-
tion. The device comprises a tubular housing or bored
shell 12 defining therein an axially extensive cavity 13
closed at its lower end and open at its upper end. An in-
dicator rod or staff 14 is slidably received in the cavity
13 for axial movement relative to the housing 12 and
has formed therearound a tapered collar 15. The inner
end of the bore in the housing or shell is formed with a
concave surface portion and the inner end of the rod or
staff is formed with a convex surface portion comple-
mentally nestable with said concave surface portion to
substantially fill said concave portion when nested
therewith (See FIG. 3). A coil spring 16 is loosely
received around the rod 14 and interposed between the
collar 15 and the lower end of the housing 12 and func-
tions as means to bias the rod outwardly of the housing.
From a comparison of FIGS. 3 and 4, it can be seen that
the spring 16 is in the compressed state in FIG. 3 and
that upon release from this state it is adapted to force
the rod to the extended position shown in FIG. 4. The
rod 14 is held in the retracted position illustrated in
FIG. 3 by an annular ring 17 of fusible material
received in opposed confronting annular grooves 20
and 21 formed, respectively, in the housing 12 and rod
14 adjacent to and outwardly of the inner ends thereof,
respectively. Together, these grooves define a generally
torroidal chamber. The ring 17 is formed of a ther-
moplastic substance having a predetermined fusing
temperature which corresponds to the desired
minimum cooking temperature of the food item with
which the signaling device is to be used. Where the
device is designed to indicate the properly cooked con-
dition of a turkey, the ring may be made of a metal:or
like substance having a fusing temperature of approxi-
mately 84° C. For example, a metal alloy which will
fuse at this temperature may be formulated as follows:
12 parts of an allow consisting of bismuth—52 percent,
lead—40 percent, cadium—8 percent, to which is
added 2 parts of Wood’s alloy.

The ring 17 is particularly effective in holding the
rod 14 in the “cocked” condition since its entire length
is held under shear between the grooves 20 and 21. It is
noted that the area of the fusible element under shear
per unit volume thereof is far greater with this type of
arrangement than would be possible with a simple pin
and aperture arrangement, such as is suggested by the
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aforementioned Pat. No. 3,140,611. Thus, the possi-
bility of inadvertent release of the rod 14 due to failure
of the fusible element under shear is greatly decreased.
The arrangement of the fusible element or ring 17 is
also particularly advantageous since it provides for
maximum contact area between the material thereof
and the housing 12. As a result, the ring 17 is very
responsive to changes in temperature of the housing
12. The latter characteristic is particularly important
since, for the sake of economy, the housing 12 is typi-
cally fabricated of polyethylene or styrene plastics,
both of which are of relatively low thermal conductivi-
ty. The responsiveness of the ring 17 to thermal
changes in the housing 12 may also be enhanced by a
thin sheet of material 174 which is integral with the ring
and extends downwardly therefrom in intimate contact
with the housing. The sheet of material 17« is formed
during the assembly of the device, as will be apparent
subsequently.

The structure of the housing 12 is completed by a
barbed section 22 formed at its lower end thereof and a
stop collar 23 formed at its upper extremity. The
pointed lower end of the barbed section facilitates in-
sertion of the housing 12 into articles in which it is
used, while the diverging upper portion of the barbed
section impedes inadvertent removal of the housing
from such articles. The collar 23 limits the degree to
which the housing 12 may be inserted into an article. *

Movement of the rod 14 outwardly with respect to
the housing 12 is limited by a bushing 24 received in
the upper end of the cavity 13. The bushing 24 has a
passage 25 therethrough which slidably receives the
upper portion of the rod 14. The lower end of the
passage 25 is formed with a divergent inclined section
26 which is adapted to nfate in sealed engagement with
the inclined portion of the collar 15 when the rod 14 is
in the extended position illustrated in FIG. 4. Thus, the
bushing 24 functions to both limit movement of the rod
14 and seal the escape of material, such as the fused
material of the ring 17, from the cavity 13. This sealing
function is particularly important since the escape of
the fused material could have adverse effects on the
food article in which the indicator is being used.

The bushing 24 is held in place by an annular collar
27 formed therearound, which collar is adapted to be
received in locked engagement with an annular recess
- 30 formed in the housing 12. The collar 27 and recess.
30 have inclined outer boundary surfaces 31 and 32,
respectively, which surfaces are adapted to mate in
overlapped engagement as illustrated in FIGS. 3 and 4.
It is noted that the surfaces 31 and 32 are inclined
towards the upper end of the cavity 13 and that passage
of the surface 31 beneath the surface 32 is facilitated
by the resiliency of the collar 27.

The manner in which the signaling device 10is as-
sembled will now be described with reference to FIGS.
2 and 3. Assembly is commenced by first inserting a
slug of fusible material into the cavity 13 and then melt-
ing this material to a fused state. The volume of this
material must be sufficient to form both the sheet of
material 17a and the ring 17 when the rod 14 is forced
into the cavity 13. After the material 17’ is in the fused
state, the spring 16 is dropped into the cavity and the
lower end of the rod 14 is inserted into the spring. At
this point, the bushing 24 is slid over the upper end of
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the rod 14 and forced into locked engagement with the
housing 12 by snapping the surface 31 beneath the sur-
face 32. As was noted previously, the latter action is.
facilitated by the resiliency of the collar 27. Assembly
is completed by forcing the rod 14 to the position illus-
trated in FIG. 3 wherein the complementally nestable
end portions on the rod and staff function to displace or
extrude the fused material into the torroidal chamber
formed by the confronting grooves 20 and 21 and then
cooling the housing 12 to a degree sufficient to solidify
the fused material 17’. Once cooled, the material 17’
sets up into the ring 17 and sheet of material 174, thus
locking the rod 14 in the condition shown in FIG. 3.
The sheet of material 17 is formed because the ends of
the rod and cavity do not mate perfectly when the rod
is in the retracted position.

Once the aforedescribed signaling device has been
assembled, and inserted into an article, such as the tur-
key 11, its operation is very simple. Specifically, after
the portion of the article containing the barbed section
22 has reached the fusion temperature of the ring 17,
the ring 17 functions to release the rod 14 to the action
of the spring 16. The actual temperature at which
release occurs may be referred to as the yield tempera-
ture. The spring in turn forces the rod 14 to the ex-

. tended position illustrated in FIG. 4 wherein it may be
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visually observed.. Upon observation of the extended

rod 14, the user knows that the interior of the article

has reached a temperature at which it is fully cooked.

To conclude, from the foregoing description it is be-
lieved apparent that the present invention enables the
accomplishment of the objects initially set forth herein.
In particular, a temperature indicator of simplified
structure and improved reliability has been provided. It
is to be understood, however, that the invention is not
intended to be limited to the details of the specific em-
bodiment illustrated . and described, but rather is
defined by the following claims.

What is claimed is: ]

1. A signaling device adapted to be inserted into an
article to indicate the ‘attainment of a predetermined
internal temperature, comprising:

a. a tubular housing defining an axially extensive
cavity closed at one end and open at the other end,
said cavity having a groove formed therein in
spaced relationship to said one end and said hous-
ing being fluid tight except for the open end of said
cavity and formed of a thermally conductive im-
perforate material;

. an axially extensive indicator rod received in said
cavity for axial slidable movement relative to said
housing between retracted and extended positions,
said rod having:

1. opposed ends, one of which is in opposition to
the one end of said cavity;

2. a groove formed therein in spaced relationship
to the one end thereof by a distance substan-
tially equal to the distance between the groove
of said cavity and the one end thereof whereby,
when said rod is in the retracted position, the
groove therein is in opposition to the groove in
said cavity; and,

3. a portion disposed between the one end thereof
and the groove therein of a volume sufficient to
displace fluid contained in said cavity between
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the groove therein and the one end thereof to a
position filling the grooves in said rod and cavity
when said rod is depressed within said cavity to
the retracted position wherein said grooves are
in opposition;

¢. resilient means interposed between said rod and
housing adapted to urge said rod to the extended
-position; and,

d. a slug of material, fusible -at said predetermined
temperature, disposed in the one end of said cavity
so as to be, upon fusion thereof, displaceable by
said portion into the volume defined by said
grooves when in opposition, said slug of material:
1. upon freezing in said volume, being of sufficient

shear strength to maintain said rod in -the
retracted position against the force of said
resilient means; and,

2. upon fusion in said volume, being adapted to
release said rod for movement relative to said
-housing to the extended-position.

2. A device according to.claim 1, mcludlng

a. a stop element carried by said housing and extend-
ing laterally therefrom to limit penetration thereof

" into.an article; and,
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b. a'barb element carried by said housing and extend-

ing laterally therefrom to impede removal thereof
-from an article. ,

3. A device according to claim 1 including means to
limit slidable movement .of said rod relative to said
housing and sealingly close said cavity when said rod-is
in the extended position, said means comprising:

a. a collar fixed to and extending around said rod in-

termediate the ends thereof, said collar being

slidable within said cavity upon movement of said _

rod between extended and retracted ‘positions;
and,

a bushing fixedly received in the open end of said
cavity, said bushing being adapted to slidably
receive said rod upon movement thereof between
the retracted and extended positions and to
sealingly abut against said collar when the rod isin
the extended position.

4. In a signaling device adapted to be inserted into-an
article to indicate the attainment of a predetermmed
internal temperature, comprising:

a. a housing defining an axially extensive cavity

closed at one end and open at the otherend;

b. an axially extensive indicator rod received in said
cavity for axial slidable movement relative to said
housing between retracted and extended positions;

c. resilient means interposed between said rod and
housing. and adapted to urge said rod to the ex-
tended position; and,

d. thermally responsive means within said cavrty
cooperating between said housing and rod to
maintain said rod in the retracted position against
the action of said resilient means, said means being
adapted to release said rod for extension by said
resilient means upon attainment of said predeter-
mined temperature;

an improved means to limit slidable movement of said
rod relative to said housing and sealingly close said
cavity when said rod is in the extended position, said
means comprising:
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1. a collar fixed to and extending around said rod in-
termediate the ends thereof, said collar being
slidable within said cavity upon movement of said
rod between the extended and retracted positions;

2. a head portion fixed to said housing at the.open
end of said cavity, said portion having an.annular
recess extending around and communicating with
the open end of said cavity, which recess has an
inclined outer boundary surface converging
towards the end of said housing through which said
cavity opens;

3.-a bushing received in the open end of said cavity,
said bushing being adapted to slidably receive said
rod upon movement thereof between the retracted
and extended positions and to sealingly abut
against said collar when the rod is in the extended
position;

4. a collar fixed to said bushing and extending
therearound, said collar having an outer boundary
surface ‘locked in :mating engagement with said
recess under the ‘-boundary surface thereof; and
wherein,

5. said collar is adapted to be resiliently deflected to
pass under the boundary surface of said recess.

5. A device according to claim 4, wherein:

a. said collar and bushing have opposed inclined an-
nular surfaces extending therearound; and, .

b. -said surfaces are adapted to assume juxtaposed
mating relationship upon abutment of said collar
"and -bushing.

6. In a temperature-responsive device of the type
having a bored shell, a staff slidable in said shell, and
means for biasing the staff outwardly of the shell, the
improvement comprising a convex surface .portion
formed on the inner end of said staff, a concave inner
end formed in said staff bore, said concave inner end
being complementally nestable with said convex staff
portion so that said convex portion when nested in said
concave end substantially fills the concave end, an an-
nular groove formed in said bore and said staff adjacent
to and outwardly of said concave and convex portions,
respectively, said grooves being in mutually confront-
ing alignment when said convex portion is in nesting
contact with said concave portion so as to define a
generally torroidal chamber, and a ring of fusible -
material in said chamber and substantially totally filling
said chamber for securing said staff in said bore against
said ‘biasing means until the fusible material is raised to
the yield temperature thereof. ‘

/7. In a temperature-responsive device of the type
having a bored shell, a staff slidable in said shell, and
means for biasing the staff outwardly of the shell, the
improvement comprising a convex surface portion
formed on the inner end of said staff, a concave inner
end formed in said staff bore, said concave inner end
being complementally nestable with said convex staff
portion, a first annular groove formed in said bore ad-
jacent to and outwardly of said concave portion, a
second annular groove formed in said staff adjacent to
and outwardly of said convex portion, said grooves
being in mutually confronting alignment when said
convex portion is nested with said concave portion, so
as to define a generally torroidal chamber, and a quan-
tity of fusible material in said bore which when in a
molten state can be extruded into said chamber in
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response to movement of said convex portion into nest-
ing relation with- said concave portion to fill said
chamber with fusible material that when solidified is
adapted for securing said staff in said bore against said
biasing means until the fusible material is raised to the
yield temperature thereof.

8. A temperature-responsive device comprising a
shell defining a bore having an outer end communicat-
ing exterior of said shell and an interior end within the
shell terminating in a concave portion, a staff slidably
disposed in said bore and having an inner convex end
complementally nestable in said concave bore portion,
a first annular depression formed in said bore adjacent
to and outwardly of said concave portion; a second an-
nular depression formed in said staff outwardly of said
convex portion and disposed in confronting relation to
said- first depression when said convex portion is
received in said concave portion so that a generally tor-
roidal chamber is defined by said depressions, a ring of
fusible material entirely filling said torroidal chamber
for retaining said staff in said shell, and means for bias-
ing said staff outwardly of said shell bore so that on at-
tainment of the yield temperature of said fusible
material said staff is moved outwardly of said shell bore
by said biasing means.

9. The method of retaining a staff in a bore against
force biasing the staff outwardly of the bore which
comprises the steps of forming a concave portion at the
bottom of said bore, forming a convex portion on the
inner end of said staff complementary with and receiva-
ble in said concave portion, forming annular grooves in
said bore and said staff so that when the convex staff
portion is received in the concave bore portion the an-
nular grooves confront one another to define a
generally torroidal chamber proximate said concave
portion, introducing a quantity of fusible material at
least equal to the volume of the torroidal chamber, urg-
ing said staff into said bore, raising ambient tempera-
ture to at least the fusion temperature of the fusible
material, maintaining said temperature until said con-
vex staff portion enters said concave bore portion and
forces the fusible material into said torroidal chamber,
lowering the ambient temperature below the fusion

" temperature of the fusible material while urging the
staff into the bore, and terminating the urging step after
the fusible material has cooled and solidified.

10. A signaling device adapted to be inserted into an
article to indicate the attainment of a predetermined
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internal temperature, comprising:

a. tubular housing defining an axially extensive cavity
closed at one end and open at the other end, said
cavity having a groove formed therein and extend-
ing therearound and said housing:

1. being fluid tight except for the open end of said
cavity and formed of a thermally conductive im-
perforate material; )

2. having therein an annular recess extending
around and communicating with the open end of
said ‘cavity, which recess has an inclined outer
boundary surface converging toward the end of
said housing through which said cavity opens;

b. an axially extensive indicator rod received in said
cavity for axial slidable movement relative to said
housing between retracted and extended positions,

said rod having a groove formed therein and ex-
tending therearound, said groove being located so

as to be directly opposite the groove in said cavity

when said rod is in the retracted position;

c. resilient means interposed between said rod and
housing adapted to urge said rod to the extended
position;

. a ring fusible at said predetermined temperature
disposed in said grooves to normally maintain said
rod in the retracted position and restrain said
resilient means, said ring upon fusion being
adapted to release said rod for extension by said
resilient means;

e. a bushing fixedly received in the open end of said
cavity, said bushing being adapted to slidably
receive said rod upon movement thereof between
the retracted and extended positions and having a
collar fixed thereto and extending therearound,
said collar:

1. being resiliently deflectable to pass under the
boundary surface of the annular recess extend-
ing around and communicating with the open
end of said cavity; and,

2. having an inclined outer boundary surface
locked in mating engagement with said recess
under the boundary surface thereof;

f. a collar fixed to and extending around said rod in-
termediate the ends thereof, said last mentioned
collar being slidable within said cavity upon move-
ment of said rod between extended and retracted

- positions and adapted to sealingly abut against said
bushing when the rod is in the extended position.
%* * * * *
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