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[57] ABSTRACT

Spring retaining clips maintain an electrical heating
wire in.contact with the side edges of the fins in a fin
and.tube refrigeration évaporator coil. The U-shaped
spring retaining clips project within the spaced fins
with the free ends grasping opposed sides of a longitu-
dinally extending tube carried by the right angle,
spaced heat transfer fins.

8 Claims, 2 Drawing Figures
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_ 1 ,
REPLACEABLE DEFROST HEATER FOR FIN AND

TUBE EVAPORATOR AND SPRING RETAINING
-CLIP FOR SAME

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to fin and tube evaporator
coils, and more particularly to the employment of a
plurality of wire spring retaining clips for removably
coupling an electrical heater wire to the side edges of
the evaporator coil heat transfer fins.

2. Description of the Prior Art

Refrigeration systems for cooling food storage rooms
such as meat coolers, are constructed in conventional
fashion with a plurality of longitudinally extending
spaced rows of refrigerant carrying tubes supported by
longitudinally spaced, thin stamped metal fins which
define ‘an elongated, rectangular assembly. Air is
forced to pass through the spaced fins at right angles to
the axis of the tubes carrying the refrigerant.
- In order to periodically remove the solidified conden-
sate on the exterior surface of the tubes and on the fins
supporting the same, stainless steel sheathed electric
heaters constituting essentially resistance wire heaters
are conventionally inserted through longitudinally
aligned openings or holes in the fins and, upon energi-
zation of the heaters, the heat spreads readily through
the wires to the tubes to melt the solidified condensate.

Of necessity, the replacement of the electrical heater
requires practically complete dismantling of the unit
cooler which is time consuming and inordinately ex-
pensive.

SUMMARY OF THE INVENTION

The present invention is directed to the employment
of spring retaining clips which permits the installation
and retention of the electrical heater on the fin and
tube evaporator- coil without the necessity of tools,
while permitting instantaneous replacement of any de-
fective heater or heaters.

Specifically, the invention is directed 'to a fin and
tube evaporator coil for a refrigeration system, .in
which the coil comprises a plurality of spaced, parallel
refrigerant carrying tubes extending through closely
spaced thin metal fins which extend generally at right
" angles to the axis of the tubes and form therewith a lon-
gitudinally extending assembly. The improvement com-
prises a plurality of spring retaining clips which carry
the electric wires in contact with the fins, with the clips
inserted within the fins at longitudinally spaced posi-
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tions and removably clamped to the refrigerant carry-

ing tubes. The wires extend parallel to the direction of
a tube and the edges of the fins are preferably recessed
to receive the wires. The spring retaining clips are pref-
erably formed of spring wire, bent into U-shape, with
* the closed end carrying the heater wire and the open
ends grasping respective sides of the refrigerant carry-

ing tubes. Where the tubes form alternately offset, mul- -

tiple rows, the clips extend between the tubes of the
row closest to the edge of the fins carrying the wire, and
have their free inner ends coupled to tubes of a suc-
ceeding row. Preferably, the legs of the clips are
crossed at their closed ends to provide the resilience
necessary to the clip and the wire is captured by the
crossed legs and forced into contact with the edge of
the fin. The free ends of the legs are given opposed con-
cave curvature.and have a radius of curvature corre-
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spondmg to the radius of the pipe to readily grasp the
tubes of the inner row.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a portion of a fin and
tube evaporator coil employing the improved readily
demountable electric heater defrost arrangement of the
present invention.

FIG. 2 is a sectional, elevational view of the evapora-
tor coil of FIG. 1 taken about line 2—2, and illustrating
the improved spring retaining clips employed in the
present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Turning to the drawings, a fin and tube evaporator
coil 10 which may form a major component of a unit
cooler for food storage room such as a meat cooler, fro-
zen food locker or the like, is constituted by a rectangu-
lar formed metal tube sheet 12, at its left end, FIG. 1,
and being provided with a similar tube sheet at the op-
posite end (not shown). The evaporator coil 10 is pur-
posely broken away at its right end to further illustrate
the construction of the same. In this respect, the evapo-
rator coil consists essentially of a plurality of refriger-
ant carrying tubes 14 which pass through spaced,
aligned openings 16 in horizontally offset rows within
the stamped thin sheet metal fins 18. Fins 18 are gener-
ally rectangular in form and support the refrigerant car-
rying tubes 14 at right angles to the plane of the fins.
Such construction is conventional and the coils formed
thereby are conventionally known as fin and tube heat
exchangers. It is essential only to note that the expan-
sion of liquid refrigerant within the tubes 14 which
changes from liquid state to gaseous state, absorbs heat
from the air surrounding the same. The moisture in the
air condenses on the evaporator coil 10, covering the
surfaces of the fins and the tubes and may build up to
the point where the frozen condensate actually pre-
vents or greatly impairs the passage of air through the
fins and around the tubes. Periodically, therefore,
means must be employed to defrost this condensate.

In the present invention, this is achieved by a stain-
less steel sheathed electric heater which comprises
spaced parallel heater wires indicated 20. The small di-
ameter wires 20 extend parallel to the refrigerant carry-
ing tubes 14 and adjacent to or in contact with leading
side edges 22 of the heat conducting fins 18. Prefera-
bly, the tube sheet 12 is slotted at 24 and the edges 22
of fins 18 are likewise slotted as at 26, permitting the
heater wires 20 to be located in excellent heat contact
position with respect to the fins and, in this case, just
outside the first row of refrigerant carrying tubes 14. It
is noted that the illustrated evaporator coil 10 is pro-
vided with three parallel rows of vertically spaced re-
frigerant carrying tubes 14 with the tubes of a given
vertical row horizontally offset from the tubes of the
adjacent row. The inner row of tubes is offset such that
its tubes are centered between the tubes of the first
row, and spaced rearwardly from the leading edge 22
of the fins 18 to a greater extent than that of the first
row of tubes 14. In this respect, the electrical heater
wires 20 are in horizontal alignment with respective
tubes of the intermediate row of tubes as defined by the
slots or recesses 26 within the edges 22 of the fins 18.

The present invention is particularly directed to the
employment of a plurality of spring wire retaining clips
indicated generally at 28, which project into the slots
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defined by spaced fins 18 to insure the positioning and
maintaining of the heater wires 20 within slots 26 of the
- fins 18. In this respect, the spring wire clips 28 are pref-
erably formed of stainless steel spring wire on the order
of 0.10 inch diameter. They are generally U-shaped in
configuration as evidenced in FIG. 2, consisting of a
base 30 and a pair of legs 32 which are crossed as at 34
adjacent the base to provide the desired resiliency to
the spring clips. The legs 32 adjacent their free ends are
provided with opposed, concave curved portions 36
and terminate in outwardly flared ends 38. The curved
. portions 36 are spaced or separated in the relaxed state
somewhat less than the outside diameter of the refriger-
ant carrying tubes 14. The spacing between the legs 32
adjacent the cross over point 34 is generally on the
order of the diameter of the electrical heater wires 20,
such that the wires 20 are closely embraced by the clips
adjacent base 30, with the legs at this point maintaining
the wires 20 within the fin slots 26. The wires 20 are
prevented from moving out of the slots 26 in the ab-
sence of release of the free ends of the clip from their
respective tubes 14 of the intermediate row of tubes.
The means for electrically connecting the heater wires
20 in series or in parallel or for energizing the same, as
well as the components of the refrigeration system sup-
plying refrigerant to tubes 14 have purposely been
eliminated from the drawing, since such means are con-
ventional in the art. Further, while the clips are of such
a length and configuration that their inner ends are
~ coupled to the offset, intermediate row of refrigerant
carrying tubes 14, the clips may be modified to permit
coupling of the same to the first row of heat exchange
tubes, if desired. Further, while two longitudinally
spaced clips 28 are shown in the arrangement of FIG.
1 for maintaining each defrost wire 20 within horizon-
tally aligned slots 26 and in good heat transfer relation-
ship to the fins supporting the same, each wire may
have one or more clips 28 coupling the same to the
evaporator coil 10. Further, while wires 20 are pro-
vided intermediate of each pair of the tubes of the first
row, more. or less wires may be employed depending
upon the capacity of the wires to defrost the evaporator.
coil under the operating conditions of the refrigeration
system. The electrical heaters 20 are described in terms
of stainless steel sheathed electrical resistance heaters
and illustrated schematically in terms of solid conduc-
tors, however, it is obvious that the defrost mechanism
may comprise any applicable electrical resistance
heater of tubular configuration and compatible with
the evaporator coil and which extend in rod or wire like
fashion in' centact with one edge of the multiple heat
conducting fins 18. While the heaters 20 are indicated
as being received within slots 26 within edges 22, of the
fins 18, since the wires are surrounded by legs 32 of the
wire clips, the edges 22 of the fins may be unbroken
and the wires merely pressed into good heat transfer
contact with the edges of the same, and lie flush with
the front edge of the evaporator coil rather than inter-
nally of the fins under the bias of clips 28. :
While the invention has been particularly shown and
described with reference to a preferred embodiment
thereof, it will be understood by those skilled in the art
that various changes in form and details may be made
therein without departing from the spirit and scope of
the invention. :
What-is claimed.is:
1. In.a fin and tube evaporator coil for a refrigeration
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system comprlsmg a plurality of spaced parallel refrig-
erant carrying tubes tubes extending through closely
spaced, thin metal fins, positioned generally at right an-
gles to the axis of the tubes and forming a longitudinally
extending assembly therewith, and -a plurality of
sheathed electric heater wires in juxtaposition to said
fins and tubes for defrosting the same, the improve-
ment wherein: © -

said wires extend across the ends of said fins parallel

to and spaced from said tubes, and

a plurality of U-shaped, wire spring retaining clips are

coupled to said electric heater wires at spaced lon-
gitudinal positions with the outer closed ends of
said U-shaped clips. embracing said wires and with
their free inner ends inserted within said fins and
removably clamped to said tubes to maintain.the
wires in heat transfer contact with said fins.” -

2. The fin and tube evaporator coil as claimed in
claim 1, wherein said fin edges are slotted and receive
said wires. :

3. The fin and tube evaporator coil as claimed in
claim 1, wherein said refrigerant carrying tubes form
multiple rows with the tubes of one row offset from the
tubes of another row and wherein said clips extend be-
tween tubes of the row closest to said edges carring said
wires and are coupled to respective tubes of a succeed-
ing row at their inner ends.

4. The fin and tube evaporator coil as claimed in
claim 2, wherein said refrigerant carrying tubes form
multiple rows with the tubes of one row offset from the
tubes of another row and wherein said clips extend be-
tween tubes of the row closest to said edges carring said
wires and are coupled to respective tubes of a succeed-
ing row at their inner ends.

5. The fin and tube evaporator coil as claimed in
claim 1, wherein said U-shaped wire clips have in-
wardly extending legs, crossed at their closed ends to
provide resiliency to the clip, said electric heater wires
are captured inside the crossed legs and forced into
contact with the fins, and wherein the free ends of the
legs are provided with opposed, concave curvatures
grasping respective. sides of said refrigerant carrying
tubes. o

6. The fin and. tube evaporator coil as claimed in
claim 2, wherein said ‘U-shaped wire clips have 'in-
wardly extending legs, crossed at their closed ends to
provide resiliency to the clip, said electric heater wires
are captured inside the crossed legs and forced -into
contact with the fins, and wherein the free ends of the
legs are provided with opposed, concave curvatures
grasping respective sides of said refngerant carrying
tubes. - -

7. The fin and tube evaporator coil as claimed in
claim 3, wherein: said U-shaped wire clips have: in-

~wardly 'extending legs, crossed at their closed ends to

provide resiliency. to the clip, said electric heater wires
are. captured ‘inside the crossed legs and forced into
contact with the fins,-and wherein the free ends’of the
legs are provided with opposed, concave curvatures
grasping respective sides of said refrigerant carrying
tubes.

8. The fin and tube evaporator coil as claimed in
claim. 4, wherein said U-shaped wire clips-have. in-
wardly extending legs, crossed at their closed ends to
provide resiliency to the.clip, said electric heater wires
are captured inside the crossed legs and forced. into
contact with the fins, and wherein the free ends of the
legs are provided with opposed, concave curvatures
grasping respective sides of said refrigerant carrying

tubes.
* * * * *



