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Disclosed 1s an improved fish tape and housing. Generally,
the disclosed fish tape and housing includes: a modified and
scaled fiberglass, metallic or plastic tape designed for accu-
rately measuring the total length of round pipes; a modified
tip for the tape that prevents damage to copper piping of a
refrigerant piping system; and a housing containing the tape
such that the tape 1s extractable from the housing and
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tape as 1t 1s extracted from the housing.
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FISH TAPE FOR USE IN A SYSTEM FOR
INSTALLING REFRIGERANT

CROSS-REFERENCE TO RELATED
APPLICATIONS D

Not applicable.

STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMENT 10

Not applicable.

THE NAMES OF THE PARTIES TO A JOINT
RESEARCH AGREEMENT 15

Not applicable.

REFERENCE TO AN APPENDIX SUBMITTED

ON A COMPACT DISC AND INCORPORATED 20

BY REFERENCE OF THE MATERIAL ON THE
COMPACT DISC

Not applicable.
25

STATEMENT REGARDING PRIOR
DISCLOSURES BY THE INVENTOR OR A
JOINT INVENTOR

Reserved for a later date, if necessary. 30

BACKGROUND OF THE INVENTION

Field of Invention
35
The disclosed subject matter 1s 1n the field of air condi-
tioming and refrigeration systems.

Background of the Invention
40

HVAC (Heating, Ventilation, and Air Conditioning) tech-
nicians are responsible for ensuring that new or existing
HVAC systems function etliciently and effectively. Central
to this responsibility 1s the management of refrigerant, for
example “freon,” in these systems. Refrigerant 1s respon- 45
sible for cooling and heat exchange processes.

One typical scenario HVAC technicians encounter 1s
working with preexisting refrigerant piping systems, €.g.,
when retrofitting an older system, repairing a leak, or simply
performing regular maintenance. In this scenario, techni- 50
cians often face the challenge of determining precisely how
much refrigerant should be charged (1.e., added) to the
system. Accurate refrigerant charging 1s paramount to the
proper HVAC functions. Insuflicient or excessive refrigerant
levels can lead to poor performance, increased energy con- 55
sumption, and equipment damage.

Traditionally, HVAC technicians rely on a variety of
systems or methods to measure and introduce refrigerant
into systems. These tools often include rulers, common
measuring tapes, gauges, and cylinders. However, when 1t 60
comes to retrofitting or servicing existing systems, these
methods can pose a significant problem.

There are several problems associated with traditional
systems/methods. One problem is that refrigerant piping can
be 1maccessible or have obstructed access because measuring 65
the length of the copper piping becomes diflicult or impos-
sible. Another problem 1s ensuring the cleanliness of the

2

tools used for measuring and adding refrigerant. Contami-
nants, moisture, or residues leit on these tools can compro-

mise the integrity of the refrigerant and the overall efliciency
of the HVAC system. Furthermore, many rulers or measur-
ing tapes and tools are not designed with the specific needs
of HVAC technicians 1n mind. These may lack precision,
case ol use, or compatibility with refrigerant installation
procedures.

Description of Related Art

Here 1s a list of related art that has one or more of the

problems 1dentified above:
U.S. Des. Pat. No. 351,561 by Wu (circa 2006) discloses

a “DRAIN CLEANER STRIP”

U.S. Des. Pat. No. 518,252 by Moflatt et al. (circa 1994)
discloses a “FISH TAPE CASING”

U.S. Pat. No. 8,584,297 by Tash (circa 2013) discloses a
“HAND-OPERATED DRAIN SNAKE WITH
AUGER.”

U.S. Pat. No. 7,413,778 by McEwan et al. (circa 2008)
discloses a “TAPE MEASURE WITH MOVING TAPE

EXIT PORT.”

U.S. Pat. No. 6,224,038 by Walstent et al (cn'ca 2001)
discloses a “FISH TAPE REEL ASSEMBLY.

U.S. Pat. No. 4,092,780 by Trenthewey et al. (circa 1978)
discloses a “ELECTRICIAN'S FISH TAPE.” Accord-
ing to this patent’s abstract, the “fish tape and reel and
spreader mechanism . . . includes a handle and a
counter device so that the length of the tape payed out
will be measured.”

U.S. Pat. No. 2,764,294 by Johnson (circa 1956) discloses
“ATTACHMENTS FOR DIP-STICKS.”

U.S. Pat. No. 2,743,884 by Briggs (circa 1953) discloses
“FISH TAPE THREADER.”

U.S. Pat. No. 1,858,997 by Lewin (circa 1932) discloses
“SPIRAL FISH CABLE.”

US20070256314A1 by Ruiz (circa 2007) disclose a
“MEASURED STEEL FISH TAPE.”

The abstract explains that the “steel fish tape . . . 1s functional
and time-and money-saving. The original wide, flat form of
the fish tape allows for imprinted measurements, thereby
enabling the measurement imprints to start at one (1) and
reach up to the length of the fish tape, including every inch
in between each foot.”

US20050126029A1 by Smith (circa 2005) discloses a
“TAPE MEASURE DEVICE.”

US20050011082A1 by Bautista et al (circa 20035) dis-
closes a “WIRE MEASURING SYSTEM.” The
abstract says:

“A wire measuring system include[es] a housing having a
handle secured thereto. The housing has a hollow
interior mncluding an exit slot formed therein. A length
of tape 1s disposed within the hollow interior of the
housing. The length of tape has incremental measure-
ments imprinted thereon. Then length of the tape has a

free end extending outwardly of the exit slot of the

housing. A tip portion 1s swively coupled with the free
end of the length of tape. The tip portion has a slot
formed therethrough for receiving a free end of a length
of wire therethrough.

US20030192193A1 by Potts et al. (circa 2003) discloses
“MEASURING FISHTAPE.”[003] of the document
says: “the metal tape has measuring marks in the
instruments of inches and feet marking to the end of the
metal tape.” [005] says: “The measuring fish tape 1s
used for measuring the conduit or flex to get and exact
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measurement of the conduit, so that the electrician can
cut the exact amount of wire that he needs.”

KR101165404B1 discloses a dip stick rope for measuring,
the depth of a fluid.

SUMMARY OF THE INVENTION

In view of the foregoing, there 1s a clear need ifor
innovative solutions that simplity the process of measuring
and 1ntroducing refrigerant into preexisting HVAC systems.
Such solutions should not only enhance accuracy but also
prioritize the cleanliness and integrity of the refrigerant.
Addressing these challenges can improve the efliciency of
HVAC systems, reduce environmental impact, and enhance
the overall experience for HVAC technicians and their
clients.

In this context, the disclosed improvement to systems and
methods of HVAC installation seeks to revolutionize the
way HVAC technicians approach refrigerant measurement
and installation 1n preexisting systems. This improvement
combines practicality, precision, and cleanliness to offer a
solution that aligns with the evolving needs of the HVAC
industry. By addressing these challenges, this improvement
aims to elevate the standard of HVAC system maintenance,
ensuring that refrigeration systems operate at their best.

Generally speaking, disclosed 1s an improved fish tape
and housing comprising: a modified and scaled fiberglass
tape designed for accurately measuring the total length of
round pipes; a modified tip for the tape that prevents damage
to copper piping ol a relrigerant piping system; and a
housing containing the tape such that the tape 1s extractable
from the housing and wherein the housing includes squeegee
that wipes clean the tape as 1t 1s extracted from the housing.
A preferred method of using the above described fish tape
could include: locating the fish tape, with 1ts built-in mea-
suring tape and squeegee; locating the piping system where
the refrigerant needs to be installed; pulling the fish tape
from the housing such that the squeegee wipes the tape clean
and free of contaminants; mserting the tip of the fish tape
into an end of the piping system such that the pipe 1s not
damaged; threading the Fish Tape through the piping system
via slowly feeding the fish tape mto the piping, pushing 1t
turther into the system wherein the squeegee on the tape
housing continues to remove any debris or contaminants
from the exterior of the tape as the tape 1s extracted from the
housing and advanced 1nto the piping system; pulling the tip
from the end of the piping system; measuring the Length
displayed on the tape at the entrance of the piping system
such that the measurement corresponds to the length of the
piping system; noting the length of the system; retrieving the
fish tape via retraction from the system and reentry of the
tape 1nto the housing after being squeegeed for contami-
nants; calculating a refrigerant amount needed for the sys-
tem via formulas, established guidelines or charts, taking
into account the type and size of the refrigerant line; and,
charging the system via adding the calculated amount of
reirigerant to the system through the appropriate access
point, ensuring that the refrigerant 1s mtroduced accurately
and safely; and verilying or testing the system to ensure that
it 1s operating correctly and that 1t meets the desired per-
formance standards.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

Other objectives of the disclosure will become apparent to
those skilled 1n the art once the invention has been shown
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4

and described. The manner 1n which these objectives and
other desirable characteristics can be obtained 1s explained

in the following description and attached figures 1n which:

FIG. 1 1s a perspective view of an improved {ish tape
1000';

FIG. 2 1s a left-side view of the improved fish tape 1000;

FIG. 3 1s a front view of the improved fish tape 1000;

FIG. 4 1s a top view of the improved fish tape 1000;

FIG. 5 1s another perspective view of the improved {fish
tape 1000;

FIG. 6 1s a right-side view of the improved fish tape 1000;

FIG. 7 1s a back view of the improved fish tape 1000;

FIG. 8 1s a bottom view of the improved fish tape 1000;

FIG. 9 1s an environmental view of the improved fish tape
1000 after the tape 1100 has been squeegeed by the squeegee
1300 during extraction of the tape 1000 from the housing
1400 but before a tip 1100 of the tape 1200 1s 1nserted 1nto
a piping system 2000;

FIG. 10 1s an environmental view of the improved {fish
tape 1000 after the tip 1100 has been inserted into the piping
system 2000;

FIG. 11 1s an environmental view of the tape 1200 of the
improved fish tape 1000 being inserted into the piping
system 2000;

FIG. 12 1s a view of the tip 1100 of the improved fish tape
1000 exiting the piping system 2000;

FIG. 13 1s an environmental view of the improved {fish
tape 1000 after being threaded through the piping system
2000; and,

FIG. 14 1s a view of the scale 1210 of the tape 1200 of the
improved fish tape as the scale can be seen at the entry point
of the piping system 2000.

It 1s to be noted, however, that the appended figures
illustrate only typical embodiments of this invention and are
therefore not to be considered limiting of 1ts scope, for the
invention may admit to other equally eflective embodiments
that will be appreciated by those reasonably skilled in the
relevant arts. Also, figures are not necessarily made to scale
but are representative.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

(L]
Y

Disclosed 1s an improved fish tape and housing. Gener-
ally, the disclosed fish tape and housing includes: a modified
and scaled fiberglass, metallic or plastic tape designed for
accurately measuring the total length of round pipes; a
modified tip for the tape that prevents damage to copper
piping ol a refrigerant piping system; and a housing con-
taining the tape such that the tape 1s extractable from the
housing and wherein the housing includes squeegee that
wipes clean the tape as 1t 1s extracted from the housing. The
more specific details of this disclosure are described with
reference to the attached FIGURES.

Using the innovative apparatus of the improved fish tape
(1000), as depicted in FIGS. 1 through 8, HVAC technicians
and professionals can perform a precise and contamination-
free method for measuring and introducing refrigerant into
preexisting HVAC systems. FIG. 1 oflers a perspective view
of the improved fish tape (1000), while FIG. 2 provides a
left-side view, emphasizing its components. FIG. 3 show-
cases the front view, displaying the apparatus’s structure,
including the modified tape (1200), which houses a scale
(1210) for accurate measurement. FIG. 4 presents a top
view, giving an overhead perspective of the apparatus, and
FIG. 5 provides an additional perspective, highlighting 1ts
practicality. FIG. 6 offers a right-side view, further detailing
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its form and functionality, and FIG. 7 provides a back view,
revealing how the tape (1200) enters the housing (1400).
The bottom view 1n FIG. 8 illustrates the apparatus’s under-
side.

FIGS. 1 through 8 are respectively perspective, left-side,
front, top, another perspective, right-side, back view and
bottom views of an improved fish tape (1000). FIGS. 1
through 8 depict the innovative apparatus of the improved
fish tape (1000). This apparatus comprises several key
components: the tape (1200), featuring a precision scale
(1210) for measuring pipe lengths accurately; a modified tip
(1100) engineered to prevent damage to copper piping
within refrigerant systems; a housing (1400) that securely
contains the tape while allowing for easy extraction; and an
integrated squeegee (1300) situated within the housing. The
squeegee (1300) serves a critical function, wiping the tape
(1200) clean of contaminants as 1t 1s extracted from the
housing (1400), ensuring measurement accuracy and the
integrity of the refrigerant. In one embodiment the squeegee
1s defined at least 1n part by an annular or ringed body (e.g.
cylindrical with a through hole) through which the tape may
clectively pass, wherein the through hole 1s configured with
a surface area that interfaces a corresponding surface area on
the external surface of the tape such that said surface area of
the through hole wipes clean the corresponding surface area
on the external surface of the tape whenever the tape
clectively passes there through said through hole. Further-
more, the housing (1400) includes a face (1410) on which
formulas or guidelines for calculating the required refriger-
ant charge for a system can be etched, enhancing the tool’s
practicality and convenience for HVAC technicians and
other professionals 1n the field. This mnovative apparatus
combines practicality, precision, and cleanliness to meet the
evolving needs of HVAC maintenance, promising eilicient
and environmentally responsible system operations.

FIGS. 9 through 14 are environmental views of the
improved fish tape 1000. The environmental view illustrates
a preferred method of using the improved fish tape. Suitably,
the preferred method begins by locating the improved fish
tape (1000), conveniently stored within the housing (1400),
which includes a face (1410) suitable for etching formulas or
guidelines for refrigerant calculations. With the tape (1200)
and 1its mtegrated squeegee (1300) clean and ready, HVAC
technicians can proceed to locate the piping system where
reirigerant needs to be 1nstalled. They can then pull the fish
tape from the housing, activating the squeegee (1300) that
cllectively wipes the tape (1200) clean of contaminants, as
seen 1n FIG. 9. The tip (1100) of the tape 1s inserted into the
piping system (2000), ensuring the pipe remains undam-
aged, as shown 1n FIG. 10. Slowly advancing the fish tape
into the piping, as demonstrated in FIG. 11, the squeegee
(1300) continues to remove any debris or contaminants from
the tape’s exterior, maintaining cleanliness throughout the
process. Upon reaching the end of the piping system, the
tape’s length, displayed at the entrance of the system as seen
in FIG. 14, corresponds to the total system length. This
measurement 1s then noted, and the fish tape 1s retrieved, as
illustrated in FIG. 12. The next steps involve calculating the
required refrigerant amount, using formulas or guidelines
ctched onto the housing’s face (1410) 1f necessary, and
charging the system accurately through the appropnate
access point. Finally, HVAC technicians can verily and test
the system to ensure 1t operates correctly, meeting desired
performance standards, and promoting ethicient HVAC sys-
tem maintenance. After threading through the piping system,
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6

as demonstrated in FIG. 13, the tape (1200) provides the
accurate measurement needed for precise refrigerant calcu-
lations.

Suitably, this method serves as a preferred approach to
managing refrigerant quantities, particularly when dealing
with older piping systems that lack refrigerant or new
systems with known refrigerant levels within the outdoor
unit. A primary objective 1s to break the vacuum within the
piping system with precision, ensuring the system operates
ciiciently. Additionally, 1t accommodates scenarios where
additional refrigerant may be introduced after the vacuum
release, often sourced from the outdoor unit while the
system remains operational.

For instance, consider one example in which a new
R-410A split heat pump system 1s 1installed during the
winter, featuring 60' of 74" vapor line and 60' of 34" liquad
line. The manufacturer’s factory charge of 8 Ib 7 oz 1s
designed to cover 15' of each line. Calculations involve
deducting the factory charge from the overall line set length.
Subsequently, for the 34" liquid line, an addition of 0.54 oz
per foot, as per the “Relrigerant Weight Per Foot™ chart, 1s
necessary. Another example illustrates a similar scenario,
where a new R-410A split heat pump system 1s installed
during the winter, featuring 40' of 34" vapor line and 40' of
38" liquid line. The manufacturer’s factory charge of 6 1b 5
oz 1s designed to cover 15' of each line. The calculations
involve deducting the factory charge from the actual line set
length. Subsequently, for the 34" liquid line, an addition of
0.54 oz per foot, as per the “Relrigerant Weight Per Foot”
chart, 1s necessary. A third example also illustrates the
system where the example involves an older R-22 packaged
unit that experienced a refrigerant leak, resulting 1n a com-
plete loss of refrigerant. After fixing the leak, conducting a
pressure test, and vacuuming the umit, the rating plate
specifies a factory charge of 6 1b 5.8 oz. This exact quantity
of refrigerant must be mtroduced as a liquid into the liquid
line to break the vacuum. In practice, this method ensures
accurate relfrigerant volume control, aligning with the
unique requirements of various HVAC systems and industry
standards, thus ensuring optimal system performance and
ciliciency.

Although the method and apparatus 1s described above 1n
terms of various exemplary embodiments and implementa-
tions, 1t should be understood that the various features,
aspects, and functionality described in one or more of the
individual embodiments are not limited 1n their applicability
to the particular embodiment with which they are described,
but mstead might be applied, alone or in various combina-
tions, to one or more of the other embodiments of the
disclosed method and apparatus, whether or not such
embodiments are described and whether or not such features
are presented as being a part of a described embodiment. For
instance, the squeegee can be put on the entrance of the pipe
so that the tape 1s squeegeed on entrance and extraction from
the piping system. Additionally, the squeegee could be
replaceable and interchangeable such that a new squeegee
can be 1nstalled on the housing. Thus, the breadth and scope
of the claimed mvention should not be limited by any of the
above-described embodiments.

Terms and phrases used 1n this document, and varnations
thereol, unless otherwise expressly stated, should be con-
strued as open-ended as opposed to limiting. As examples of
the foregoing: the term “including” should be read as
meaning “including, without limitation™ or the like; the term
“example” 1s used to provide exemplary instances of the
item 1n discussion, not an exhaustive or limiting list thereof;

the terms “a” or “an” should be read as meaning “at least
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one,” “one or more,” or the like; and adjectives such as
“conventional,” ““traditional,” “‘normal,” “‘standard,”

“known,” and terms of similar meaning should not be
construed as limiting the item described to a given time
period or to an 1tem available as of a given time, but 1nstead
should be read to encompass conventional, traditional, nor-
mal, or standard techmnologies that might be available or
known now or at any time 1n the future. Likewise, where this
document refers to technologies that would be apparent or
known to one of ordinary skill in the art, such technologies
encompass those apparent or known to the skilled artisan
now or at any time in the future.

The presence of broadening words and phrases such as
“one or more,” “at least,” “but not limited to,” or other like
phrases 1n some 1nstances shall not be read to mean that the
narrower case 1s intended or required in instances where
such broadening phrases might be absent. The use of the
term “assembly” does not imply that the components or
tfunctionality described or claimed as part of the module are
all configured 1n a common package. Indeed, any or all of
the various components of a module, whether control logic
or other components, might be combined 1n a single package
or separately maintained and might further be distributed
across multiple locations.

Additionally, the various embodiments set forth herein are
described 1n terms of exemplary block diagrams, tlow
charts, and other illustrations. As will become apparent to
one of ordinary skill 1n the art after reading this document,
the illustrated embodiments and their various alternatives
might be implemented without confinement to the illustrated
examples. For example, block diagrams and their accompa-
nying description should not be construed as mandating a
particular archutecture or configuration.

All oniginal claims submitted with this specification are
incorporated by reference in their entirety as if fully set forth
herein.

I claim:

1. A method of using a fish tape and housing comprising:

locating the fish tape wherein the fish tape comprises:

a scaled fiberglass, metal, or plastic tape designed for
accurately measuring the total length of round pipes;

a bulbous tip for the tape configured to minimize
damage to copper piping ol a reifrigerant piping
system:

the housing contaiming the tape such that the tape 1s
extractable from the housing; and

a squeegee that wipes clean the tape as it 1s extracted
from the housing;

wherein the squeegee 1s defined at least in part by a
body with a through hole through which the tape
may electively pass, wherein the through hole 1is
configured with a surface area that interfaces a
corresponding surface area on the external surface of
the tape such that said surface area of the through
hole wipes clean the corresponding surface area on
the external surface of the tape whenever the tape
clectively passes there through said through hole;

locating the refrigerant piping system;
extracting the fish tape from the housing such that the
squeegee wipes the tape clean and free of contami-
nants;

inserting the tip of the fish tape 1nto a first end of the

piping system;

threading the fish tape through the piping system wvia

slowly feeding the fish tape into the refrigerant piping
system such that the squeegee continues to remove any
debris or contaminants from the exterior surface of the
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tape as the tape 1s extracted from the housing and
advanced into the refrigerant piping system;

pulling the tip from a second end of the refrigerant piping

system;

identifying a scale displayed on the scaled tape at the first

end of the piping system such that the scale corre-
sponds to the length of the refrigerant piping system;
noting the length of the refrigerant piping system;
retrieving the fish tape via retraction from the system and
reentry of the tape into the housing;

calculating a refrigerant amount based on the length of the

refrigerant piping system; and,

charging the system via adding refrigerant 1n the calcu-

lated refrigerant amount to the system; and

verifying or testing a refrigerant system coupled to the

refrigerant piping system to ensure that said refrigerant
system 1s operating or that said refrigerant system
meets a predetermined performance standard.

2. Amethod of using the fish tape and housing, the method
comprising:

locating the fish tape and housing, where the fish tape and

housing comprise—

a scaled fiberglass, metal, or plastic tape designed for
accurately measuring the total length of round pipes,

a bulbous tip for the tape configured to minimize
damage to copper piping ol a refrigerant piping
system,

the housing contaiming the tape such that the tape 1s
extractable from the housing, and

a squeegee that wipes clean the tape as i1t 1s extracted
from the housing;

locating the refrigerant piping system;

extracting the fish tape from the housing such that the

squeegee wipes the tape clean and free of contami-
nants;

inserting the tip of the fish tape into a first end of the

piping system;

threading the fish tape through the piping system via

slowly feeding the fish tape into the refrigerant piping
system such that the squeegee continues to remove any
debris or contaminants from the exterior surface of the
tape as the tape 1s extracted from the housing and
advanced into the refrigerant piping system;

pulling the tip from a second end of the refrigerant piping

system;

identifying a scale displayed on the scaled tape at the first

end of the piping system such that the scale corre-
sponds to the length of the refrigerant piping system;
noting the length of the refrigerant piping system:;
retrieving the fish tape via retraction from the system and
reentry of the tape into the housing;

calculating a refrigerant amount based on the length of the

refrigerant piping system; and,

charging the system via adding refrigerant in the calcu-

lated refrigerant amount to the system; and

verifying or testing a refrigerant system coupled to the

refrigerant piping system to ensure that said refrigerant
system 1s operating or that said relfrigerant system
meets a predetermined performance standard.

3. The method of claim 2 wherein the squeegee 1s defined
at least 1n part by a body with a through hole through which
the tape may electively pass, wherein the through hole 1s
configured with a surface area that interfaces a correspond-
ing surface area on the external surface of the tape such that
said surface area of the through hole wipes clean the
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corresponding surface area on the external surface of the
tape whenever the tape electively passes there through said
through hole.

4. The method of claim 3 wherein the housing features a
panel that features printed, embedded material defining at
least one formula.

5. The method of claim 3 wherein the squeegee 1s made
of rubber, fiber material, or silicone.

6. The method of claiam 5 wherein the body of the
squeegee 1s cylindrical.

7. The method of claim 5 wherein the squeegee 1s coupled
to the housing.

8. The method of claim 5 wherein the squeegee 1s coupled
to the entrance of the refrigerant piping system.

x x * Cx x
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