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Description
TECHNICAL FIELD

[0001] This application is directed, in general, to an air
conditioning system and, more specifically, to a wiring
connection system for "ice cube" relays.

BACKGROUND

[0002] Current air conditioning (HVAC) systems em-
ploy multi-pole relays encased in clear polycarbonate
and resembling an oversize ice cube; thus the common
name "ice cube"relays. The relays are typically mounted
to the chassis or a board and have up to 11 single point
connections configured with 0.25" x 0.032" male quick
disconnect wiring terminals. As all of the terminals on the
multi-pole relay are physically the same, i.e., male quick
disconnect type, and the wires to be connected to the
relay are all terminated with the same size female quick
disconnects, this leads to the possibility of incorrect con-
nection of the wires to the relay terminals during manu-
facturing, assembly and troubleshooting.

[0003] For example, the relays in question may have
up to three poles with double throw and nine connectors
to the internal relays with an additional two connectors
for coil voltage. Thus, with 11 terminals and 11 wiring
leads there are 11! (eleven factorial) ways to connect the
wiring leads to the terminals. This can lead to errors in
servicing the unit, which in turn can lead to a malfunction
in the operation of the unit.

[0004] DE 202008014441 (Ul) discloses an electrical
connector having channels configured to accept spacers
having a variety of thicknesses and shapes at fixed po-
sitions along the connector. The positioning of the spac-
ers and the thicknesses thereof are configured to unique-
ly couple to complementary slots in a periphery of a print-
ed circuit board.

SUMMARY

[0005] One aspect of the invention provides a connec-
tor arrangment according to claim 1. In a described ar-
rangement not covered by the claims, there is provided
a method of manufacturing a wiring connector housing
comprising forming a housing body having first and sec-
ond ends and forming at least one interference tab ex-
tending outwardly from the second end. Spaced apart
channels are formed through the housing body and ex-
tend from the first end to the second end. The first ends
of the channels are each configured to receive a quick
connector therein. Each of the second ends of the spaced
apart channels are formed to register with and receive
corresponding quick connect terminals therein. The in-
terference tab is configured to contact an isolation ridge
of an electrical relay and thereby prevent the second ends
of the spaced apart channels from being improperly reg-
istered with the corresponding quick connect terminals.
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[0006] In yet another aspect, there is provided an air
conditioning system according to claim 7.

BRIEF DESCRIPTION

[0007] Referenceis now made to the following descrip-
tions taken in conjunction with the accompanying draw-
ings, in which:

FIG. 1 is a perspective view of one embodiment of
a wiring connector housing;

FIG. 2 is an elevation view of a conventional female
quick connector and a conventional male quick con-
nector tab located on a relay on which the quick con-
nector may be placed;

FIG. 3 is a perspective view of the first end of the
wiring connector housing of FIG. 1;

FIG. 4 is a perspective view of the second end of the
wiring connector housing of FIG. 1; and

FIG. 5 illustrates a relay contrasting a correct posi-
tioning of a wiring connector housing with an incor-
rect positioning of the wiring connector housing.

DETAILED DESCRIPTION

[0008] Referring initially to FIG. 1, illustrated is a per-
spective view of one embodiment of a wiring connector
housing 100 constructed according to the principles dis-
cussed herein. As explained below, the wiring connector
housing 100 is designed to receive and retain a quick
connector therein that is often used to make connection
to electrical components, such as a relay, that have one
or more corresponding male terminals located thereon.
In many HVAC applications, various components have
to be electrically connected or serviced in the field. In
such instances, the service technician must make the
appropriate connections when either assembling the
HVAC system or servicing an in-place unit. Often in
rooftop units, the wiring schemes can be very complicat-
ed, which increases the chance of a wrong electrical con-
nection being made. The wiring connector housing 100
is designed to reduce the number of erroneous connec-
tions being made during installation or servicing.

[0009] The wiring connector housing 100 comprises a
housing body 110, spaced apart channels 121, 122,123,
interference tabs 130, and terminal registration slots 141,
142, 143. The housing body 110 has first and second
ends 111, 112, respectively. In this embodiment, the in-
terference tabs 130 are a plurality of tabs extending out-
wardly from a side of the housing body 110 at the second
end 112 that will prevent the connection of the wiring
connector housing 100 to an electrical component having
quick connect male terminals or tabs thereon, if not cor-
rectly aligned with those male tabs. However, in other
embodiments, the interference tab may be a single tab
that extends along a portion of the side of the housing
110. The wiring connector housing 100 may be manu-
factured from suitable plastic materials using an injection
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molding process.

[0010] FIG. 2 illustrates a conventional quick connec-
tor 200 and a conventional relay 210 that includes male
quick connectortabs 210a, which are often used in HVAC
applications. In one embodiment, the quick connector
200 may include a flat portion 201 with sides 202, 203
that are bent around to near contact with aninside surface
204 of the flat portion 201. The quick connector 200 has
a connecting end 205 that can receive one of the male
connector tabs 210a. As explained below, the quick con-
nector 200is housed within one of the spaced apart chan-
nels 121, 122, 123 of the device of FIG. 1.

[0011] The conventional male quick connector tabs
210 are representative of male quick connector tabs as
found on electrical equipment, such as electrical relays.
One who is skilled in the art will readily recognize how
the female quick connector 200 will removably couple to
the male quick connector tabs 210a. Further, it should
be understood that the relay 210 may have three or more
male quick connector tabs 210a located on each side of
the relay 210. In the illustrated embodiment, the relay
210 also includes opposing isolation ridges 212. As ex-
plained below, the isolation ridges 212 in cooperation
with the interference tabs 130 prevent incorrect connec-
tion of the wiring connector housing 100 (FIG. 1) to the
relay 210.

[0012] FIG. 3 illustrates the first end 111 of the wiring
connector housing 100 of FIG. 1. In this view, it can be
seen that the spaced apart channels 121-123 extend
through the entire length of the housing body 110. The
spaced apart channels 121-123 are configured to each
receive the quick connector 200, discussed above. Each
spaced apart channel has a quick connector securing
device 310 therein proximate the second end 112. Each
quick connector securing device 310 comprises a central
guide ridge 311, two connector spring tabs 312, and a
quick connector stop 313. The central guide ridge 311
and connector spring tabs 312 are located on a first wall
321 of the spaced apart channels 121-123, whereas the
quick connector stop 313 is located on a second wall 322
opposite the first wall 321 at the second end 112 of each
spaced apart channel 121-123.

[0013] Referring now to FIG. 2 with continuing refer-
ence to FIG. 3. The central guide ridge 311 acts to center
the quick connector 200 by fitting over the inside surface
204 and between the left and right sides 202, 203 as the
quick connector 200 is inserted into a one of the spaced
apart channels 121-123. As the quick connector 200 is
inserted into the first end 111, the quick connector spring
tabs 312 are depressed slightly by the left and right sides
202, 203 of the quick connector 200 until the connecting
end 205 of the quick connector 200 touches the quick
connector stops 313 and the quick connector spring tabs
312 slip in behind ends 206 of the left and right sides
202, 203 of the quick connector 200, thereby securely
locking the quick connector 200 in place within the wiring
connector housing 100. This prevents a service techni-
cian from removing a wire and connector from the wiring
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connector housing 100 and incorrectly reinserting the
connector in the wrong location. Therefore, once the wir-
ing harness is equipped with the appropriate wiring con-
nector housing 100, the wiring harness cannot be easily
changed.

[0014] FIG. 4 illustrates a perspective view of the sec-
ond end 112 of the wiring connector housing 100 of FIG.
1. To the left and right of the wiring connector housing
100 are partial views of two male connector layouts 410,
420, respectively, as may be found on a typical electrical
HVAC component. The left and right male connector lay-
outs 410, 420 have male connectors 441-443 and
451-453, respectively, extending therefrom in patterns
that align with the terminal registration slots 141-143 in-
sofar as spacing is concerned. The left and right male
connector layouts 410, 420 have isolation ridges 444,
454, respectively.

[0015] In the following discussion, it must be remem-
bered that the wiring connector housing 100 must be in-
verted to enable it to be placed on the connector layouts
410, 420 because of the spacing relationship of the male
connectors 441-443 and 451-453 and the terminal reg-
istration slots 141-143. Therefore, if a technician at-
tempts to place the wiring connector housing 100 on the
right male connector layout 420, which in this case is the
wrong connector, the interference tabs 130 will contact
the isolation bar 454; and the technician will not be able
to properly seat the wiring connector housing 100 on the
male connectorlayout420. Thus, incorrect electrical con-
tact will be prevented from occurring. However, if the
technician places the wiring connector housing 100 on
the left male connector layout 410, which in this case are
the correct components, the interference tabs 130 will be
located on the outside edge (indicated by straight lines)
of the male connector layout 410, and the isolation bar
444 will not interfere with the proper seating of the wiring
connector housing 100 onto the male connectors
441-443. Thus, correct electrical contactis made. There-
fore, it should be understood that even though the spac-
ing of the male and female connectors agree, the wiring
connector housing 100 can only be placed upon the cor-
rect terminals because the interference tabs 130 will pre-
vent proper seating on any incorrect terminals.

[0016] FIG. 5 further illustrates the application of the
wiring connector housing 100 from a different perspec-
tive. This view illustrates the application of how the wiring
connector housing 100 can be seated onto the male con-
nectors 210a when properly oriented (left side configu-
ration) but cannot be seated when improperly oriented
(right side configuration). As seen here, the wiring con-
nector housings 100 have the female quick connectors
200 located therein that are configured to slip onto the
male connectors 210a. In the right side of this view, it
can be seen that, since the wiring connector housing 100
is improperly oriented, the interference tabs 130 contact
theisolation bar 212, which prevents the wiring connector
housing 100 from being fully seated on the male connec-
tor210a. Thus, improper electrical connection is prevent-
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ed and will be readily apparent to the technician. In con-
trast, the left side of this view illustrates the wiring con-
nector housing 100 properly oriented such that the inter-
ference tabs 130 extend outwardly from the side of the
housing body 110 at the outside edge of the component
210. As such, they do not contact an isolation bar 212,
which allows the quick connector 200 to fully engage the
male connector 210a on the left side of the component
210; thereby providing complete seating of the wiring
connector housing 100 and proper electrical connection
to be made.

[0017] Thus, a wiring connector housing 100 has been
described thatlocks a plurality of female connectors with-
in the housing in a pre-set order to correctly interface to
a matching plurality of male connectors on an electrical
device, e.g., anelectrical relay. The housing is configured
in such a manner that even if the spacing between male
connectors and female connectors have the same pat-
tern and spacing, the housing will only properly couple
to the correct electrical contacts having an isolation bar
thereon.

[0018] One who is of skill in the art can readily under-
stand that the above described invention may be used
with a variety of electrical relays such as are commonly
used in air conditioning systems to control operation of
the various system components.

Claims

1. A connector arrangement comprising a wiring con-
nector housing (100), an electrical relay, and a quick
connector (200) on the electrical relay, wherein the
quick connector includes quick connect terminals
and the electrical relay includes atleast one isolation
ridge proximate the quick connect terminals, the wir-
ing connector housing (100) comprising:

a housing body (110) having first and second
ends and spaced apart channels (121,122, 123)
through said housing body and extending from
said first end to said second end, a first end of
said spaced apart channels each configured to
receive the quick connector therein;

each of said spaced apart channels having the
firstend and a second end, wherein each of said
second ends of said spaced apart channels be-
ing located to register with and receive corre-
sponding quick connect terminals therein,
characterised in that the wiring connector
housing (100) further comprises:

at least one interference tab (130) extend-
ing outwardly from one side of said housing
body (110) at said second end that is con-
figured to contact an isolation ridge (212) of
the electrical relay and thereby prevent said
second ends of said spaced apart channels
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from being improperly registered with said
corresponding quick connect terminals.

2. Theconnector arrangementof Claim 1 wherein each

of said spaced apart channels (121, 122, 123) of the
wiring connector housing (100) comprises a quick
connector securing device (310) therein proximate
said second end.

3. The connector arrangement of Claim 2 wherein each
of said securing devices (310) of the wiring connector
housing (100) comprise a central guide ridge (311)
on a first wall of each of said spaced apart channels.

4. Theconnector arrangementof Claim 2 wherein each

of said securing devices (310) of the wiring connector
housing (100) further comprise a connector spring
tab (312) on said first wall.

5. The connector arrangement of Claim 2 wherein each
of said securing devices (310) of the wiring connector
housing (100) further comprise a quick connector
stop (313) on an opposite second wall at said second
end of said spaced apart channels.

6. The connector arrangement of Claim 1 wherein the
wiring connector housing (100) further comprises
terminal registration slots (141-143) at said second
end of said spaced apart channels.

7. An air conditioning system, comprising:

an air handler;

a controller;

the connector arrangement of any one of claims
1 to 6;

achassis, wherein the electrical relay of the con-
nector arrangement is mounted thereon.

Patentanspriiche

1. Verbinderanordnung, die ein Verdrahtungsverbin-
dergehause (100), ein elektrisches Relais und einen
Schnellverbinder (200) an dem elektrischen Relais
aufweist, wobei der Schnellverbinder Schnellverbin-
dungsklemmen hat und das elektrische Relais we-
nigstens einen Isolierungsgrat nahe den Schnellver-
bindungsklemmen hat, wobei das Verdrahtungsver-
bindergehause (100) aufweist:

einen Gehausekdrper (110) mit einem ersten
und einem zweiten Ende und voneinander be-
abstandeten Kanalen (121, 122, 123) durch den
genannten Gehdusekorper, die von dem ge-
nannten ersten Ende zu dem genannten zwei-
ten Ende verlaufen, wobei ein erstes Ende der
genannten voneinander beabstandeten Kanale
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jeweils zum Aufnehmen des Schnellverbinders
darin gestaltet ist,

wobei jeder der genannten voneinander beab-
standeten Kanéle das erste Ende und ein zwei-
tes Ende hat, wobei jedes der genannten zwei-
ten Enden der genannten voneinander beab-
standeten Kanale so liegen, dass sie (mit) ent-
sprechende(n)  Schnellverbindungsklemmen
zusammenpassen und darin aufnehmen,
dadurch gekennzeichnet, dass das Verdrah-
tungsverbindergehause (100) ferner aufweist:

wenigstens einen sich von einer Seite des
genannten Gehausekdrpers (110) an dem
genannten zweiten Ende nach auflen er-
streckenden Eingriffsansatz (130), der ge-
staltet ist, um mit einem Isolierungsgrat
(212) des elektrischen Relais in Kontakt zu
kommen und dadurch zu verhindern, dass
die genannten zweiten Enden der genann-
ten voneinander beabstandeten Kanalen
falsch mit den genannten entsprechenden
Schnellverbindungsklemmen zusammen-
gepasst werden.

Verbinderanordnung nach Anspruch 1, wobei jeder
der genannten voneinander beabstandeten Kanale
(121, 122, 123) des Verdrahtungsverbindergehdu-
ses (100) darin eine Schnellverbindersicherungs-
vorrichtung (310) nahe dem genannten zweiten En-
de aufweist.

Verbinderanordnung nach Anspruch 2, wobei jede
der genannten Sicherungsvorrichtungen (310) des
Verdrahtungsverbindergehauses (100) an einer ers-
ten Wand von jedem der genannten voneinander be-
abstandeten Kanale einen mittigen Fihrungsgrat
(311) aufweist.

Verbinderanordnung nach Anspruch 2, wobei jede
der genannten Sicherungsvorrichtungen (310) des
Verdrahtungsverbindergehauses (100) ferner ein
Verbinderfederstiick (312) an der genannten ersten
Wand aufweist.

Verbinderanordnung nach Anspruch 2, wobei jede
der genannten Sicherungsvorrichtung (310) des
Verdrahtungsverbindergehauses (100) ferner einen
Schnellverbinderanschlag (313) an einer gegenu-
berliegenden zweiten Wand an dem genannten
zweiten Ende dergenannten voneinander beabstan-
deten Kanale aufweist.

Verbinderanordnung nach Anspruch 1, wobei das
Verdrahtungsverbindergehause (100) ferner Klem-
menpasserschlitze (141 - 143) an dem genannten
zweiten Ende dergenannten voneinander beabstan-
deten Kanale aufweist.
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7.

Klimaanlage, die aufweist:

ein Klimageréat;

eine Steuerung;

die Verbinderanordnung nach einem der An-
spriiche 1 bis 6;

ein Chassis, wobei das elektrische Relais der
Verbinderanordnung daran montiert ist.

Revendications

2,

Ensemble formant connecteur comportant un boitier
de connecteur de cablage (100), unrelais électrique,
etun connecteur rapide (200) sur le relais électrique,
dans lequel le connecteur rapide comprend des bor-
nes de connexion rapide et le relais électrique com-
prend au moins une partie saillante d’isolation se
trouvant a proximité des bornes de connexion rapi-
de, le boitier de connecteur de cablage (100)
comportant :

un corps de boitier (110) ayant des premiere et
deuxiéme extrémités et des profilés en U espa-
cés les uns par rapport aux autres (121, 122,
123) au travers dudit corps de boitier et s’éten-
dantdepuis ladite premiére extrémité jusqu’a la-
dite deuxiéme extrémité, une premiére extrémi-
té desdits profilés en U espacés les uns par rap-
port aux autres étant chacune configurée pour
recevoir le connecteur rapide dans celle-ci ;
chacun desdits profilés en U espacés les uns
par rapport aux autres ayant la premiere extré-
mité et une deuxieme extrémité, dans lequel
chacune desdites deuxiéemes extrémités des-
dits profilés en U espacés les uns par rapport
aux autres est située a des fins d’alignement par
rapport aux bornes de connexion rapide corres-
pondantes et a des fins de réception de celles-
ci dans celle-ci,

caractérisé en ce que le boitier de connecteur
de cablage (100) comporte par ailleurs :

au moins une languette de serrage (130)
s'étendant vers I'extérieur depuis un cété
dudit corps de boitier (110) au niveau de
ladite deuxiéme extrémité qui est configu-
rée pour entrer en contact avec une partie
saillante d’isolation (212) du relais électri-
que et pour de ce fait empécher lesdites
deuxiémes extrémités desdits profilés en U
espacés les uns par rapport aux autres
d’étre mal alignées par rapport auxdites
bornes de connexion rapide correspondan-
tes.

Ensemble formant connecteur selon la revendica-
tion 1, dans lequel chacun desdits profilés en U es-
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paceés les uns par rapport aux autres (121, 122, 123)
du bottier de connecteur de cablage (100) comporte
un dispositif d’assujettissement (310) de connecteur
rapide dans celui-ci a proximité de ladite deuxiéme
extrémité.

Ensemble formant connecteur selon la revendica-
tion 2, dans lequel chacun desdits dispositifs d’as-
sujettissement (310) du boitier de connecteur de ca-
blage (100) comporte une partie saillante de guidage
centrale (311) surune premiére paroide chacun des-
dits profilés en U espacés les uns par rapport aux
autres.

Ensemble formant connecteur selon la revendica-
tion 2, dans lequel chacun desdits dispositifs d’as-
sujettissement (310) du boitier de connecteur de ca-
blage (100) comporte par ailleurs une languette a
ressort de connecteur (312) sur ladite premiére pa-
roi.

Ensemble formant connecteur selon la revendica-
tion 2, dans lequel chacun desdits dispositifs d’as-
sujettissement (310) du boitier de connecteur de ca-
blage (100) comporte par ailleurs une butée de con-
necteur rapide (313) sur une deuxiéme paroi oppo-
sée au niveau de ladite deuxieme extrémité desdits
profilés en U espacés les uns par rapport aux autres.

Ensemble formant connecteur selon la revendica-
tion 1, dans lequel le boitier de connecteur de ca-
blage (100) comporte par ailleurs des fentes d’ali-
gnement de borne (141-143) au niveau de ladite
deuxiéme extrémité desdits profilés en U espacés
les uns par rapport aux autres.

Systeme de conditionnement d’air, comportant :

une unité de traitement d’air ;

un dispositif de commande ;

'ensemble formant connecteur selon I'une quel-
conque des revendications 1 a6 ;

un chassis, dans lequel le relais électrique de
'ensemble formant connecteur est monté sur
celui-ci.
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