2160368 INPRCMENENTS I N OR RELATI NG TO LI GHTI NG TRANSFORVERS Thi s
invention relates to an inproved housing for electrical- conponents “«
A particular application i's t he housi ng for i sol ati ng
transformers for airport runways. 5 In an airport runway
Ilggz)ng installation individual isolatipg transforners are used for each
| in the array for the foll ow ng reason(s): There are a | ar ge
nunber of | ights associated with airport runways and the wiring 10
required to operate the lights in parallel would be very extensive.

Wthout the transformers, the voltage drop at the nore drst%itﬁg}gggg
woul d be excessive and unlforn1br|ghtness of the |ights would not _
obt ai ned. The use of a nunber of 15 transforners with the|r -
primaries in series allows a high voltage, low current supply line to
supply current wthout the |osses associated wth the supply current
W thout the transforners, i.e. if the transforner is a 1:1 transforner the
primary current 20 is nmerely the current required to operate one secondary
coil and its lighting |oad. As there nay be several thousand Iights in

such an install i fi_ca avi nas are achlevable Due to the nat ur e
of the applicat# RBMEEE%S I i Réatid e JRANSEORMERS
weather. It is thus |mmhiant1h0eaniuhe1&&&8&&@ ttamﬁéﬁnﬁimeBQEHQS

are able % ons .Accar di ng
to t he |nvent|d% ere éigéé%&%éfde %5$H%ﬁ§§ hg t?anB?BF i
conprising a mﬁpplﬂ;at1on is the housing for 1solat1ng 6?
transformers for airport runways. -
\— 5 In an airport runway lighting installation

» individual " isolating transformers are used for each
light in the array for the following reason(s):
‘There are a large number of 1lights
associated with airport runways and the wiring
10 required to operate the lights in parallel would be
very extensive. Without the transformers, the
voltage drop at the more distant lights would be
excessive and uniform brightness of the lights would
not be obtained. The use of a number of
15 transformers with their primaries in series allows a
high voltage, low current supply line to supply (
current without the 1losses associated with the
supply current without the transformers, i.e. if the
transformer is a 1:1 transformer the primary current
20 is merely the current required to operate one
secondary coil and its lighting load. As there may
be several thousand lights in such an installation,
significant savings are achievable. '
Due to the nature of the application these
25 transformers are exposed to extremes of weather. It
is thus important to ensure that the transformer
housings are able to withstand these severe
conditions. '



of ~ thernoplastic: rubber moul ded around the transforner coils, the
housi ng having a plurality of 5 noul ded i n connectors fornmed by plugs
and/ or . socket's to provide electrical connection between the
transforner coils and mating connectors. In order that the invention anq;;D
its various other preferred features nmay-Be understood nore 10 easily, anss
enbodi nent thereof will now be described, by way of exanple only, w th

S

reference to the drawings, in which:- Figure 1 is an elevational view of
a transformer of known type as wused in airport 15 lighting
installations. Figure 2 Aec8ordingel eyati ottid \irRMintdion a thepef orier

constructed in ceqrdance o wit.h  the | tion, Figure 3 is a plan view
of th.é'transforngf%fgasa B (gelt}lg\eﬂtélagan ﬁ%&}ef idso?tgf;s&ngrﬁlsh?ﬁgwg)f t he
t op p‘(‘)\etion__of t 0§ houhermopilasitdct r arrsfberer ciowddpd es #rauntl 3 telken in

the vertical plapeahR¢b¥fkeRd cbitsaXithedtholists famgﬁté"ai- ﬁ?:alhity of The

o 8 biied, 5 chenacith Faghel Uy epian ablos fonketn o
the housing. These hprevedeadiebedtmidahy inertidmt bBeEweea! t agherent to
Sockers 4.5 and 5SBPTPRBSF PiLa 288 RRELRAPRABARE ty ansf ormer s t he
' cables and body are made 3h ngdpretdatuiiier  invention banh ftaindaticus
?ﬁoprenglallomg bﬁﬁf%bs?EQEEQPeaf ¥8helrks tBﬁy35beCeGﬁ&é&sEﬁEﬁ““ﬁé?é of
_ © _Ca © ?B eggigy, 5% embodiment thereof will now be described,
v by way of éxample only, with .reference to the
\/ drawings, in which:- _
_ Figure 1 is an elevational .view of a
t:ansfbtmet of known type as wused in airport
15 lighting installatioms. o |
Figure 2 1is an elevaﬁional' view of a
transformer constructed in accordance with the
invention, _ _
~ Figure 3 is a plan view of the transformer
20 of Figure 2, and _ _
' Figure 4 is a sectional view of the top
portion of the housing of the transformer of Figures
2 and 3 taken in the vertical plane including the
K axis of X-X of Figure 3.
' ' The transformer of Figure 1 has a housing
body 1 which contains the transformer windings. A
number of leads 2 project from the top of the
housing. These have a fadius limiting section 3 at
their attachment to the housing and are terminated
30 with specified standard plugs and sockets 4, 5 and 6
at their distal ends. _ _
In such known transformers the cables and
body are made of neopreﬁe rubber. It has been found
k that"nepptene allows thé absorption of water in the
35 centre conductors of the cable and into = the



- 3 - transfornmer winding. The inperfect bond between thé cable and the

encapsul ati ng neoprene allows water to enter the transformer. - These ‘

probl enms can cause early failure of the transformer. 5 ' The

* probl em of the cabl e/ body bondi ng nay be exacerbated by handling of the
tragqsforner. The transfornmers are mMpunted in small recesses with

r@i cted access and installation personnel occasionally use the

I stolift the transformer 10 thus putting strain on the cabl e/ body

bond. In the enbodi nent of the-invention shown in Figure 2 the plugs and.

sockets, 4, 5 and have begen.integrated_int@ the,hoysing 21, elimnatin

the cabl e and"iR® ?ﬁﬂﬁﬁﬁfﬁﬂ@lﬁ$bbléﬁ§ dPPFﬁgesnganaob§§W%W% Iat[ong

bond and watable camdrthg, enkapsuiiaitdngTineopregenglilowsadmtsr to ,

t her mopl ast i cegubber YeTPR: /2% i S MBS0 5rebi &L | VEad N DI NG

water. It also orns, virtually ‘inpervious “seals around the contact
el enents to beaekytfeilyge oF Ehe vkxansfogmensyitabl e TPRs i ncl ude Uniroyal .

TP 5260 9r 5280 or Sheld BrioblemS4ol ZheTheaBluyHody 2BohdiRgO\igled with a
pai r of handles 8 to . faﬁ%%hi je -inﬁtallatign amjiﬁgntenance.
The handl es M &Ké6epRatedq by, 128 ofethRstZAPEEOTMER s or above

the base of itwsanhsfdrhérsatars tmowated n hvoishall cadcedEses t lwidt er . For

exanpl e, hoog pr oyj in e | J f nmount j ess to
engage t he héﬁ%ﬁ€€¥éﬁgﬁs a¥égggeoid?h?hewaégﬁgﬁﬁﬁgqu thghﬁggvg%%busing 30

joint by hanm¢ersignakiy | vses.the ireda ite Flifk etBe Lranshatmen ug 31 and
a primary}gockels Sput tngastr HNsedl tie adabI¥liboditdoddceptacl e 35, 36 ..
respectively, whilst ggiecondaré gonneator npr. ses aﬁ§9|r.of secondary:‘
sockets 33a, 35 33b hHiskRei AmROAiRABR Pl &hFadnyentinn shown,in, W,

Figure 2 the plugs and sockets, 4, 5 and 6 have been
integrated into the housing 21, eliminating the
cable and the concomitant prbblems_of thé.céble to

15 encapsulation bond and water entering. the cable.
The housing is made of thermoplastic rubber (TPR) as
this is much more effective in excluding water. It
also forms virtually impefvious seals around the
contact elements to block th:r‘}ngress of water.

20 Suitik%s TPRs include Uniroyaf'TPﬁ 5260 or 5280 or
Shell Elixar 8431 Z. _

The housing 21 is provided with a pair of
handles 8 to  facilitate installation  and
maintenance. The handles may also be used to mount N\

25 the installed transformer above the base of its
field location to aid in avoiding contact with
water. For example, hooks may be ptovidéd in the
walls of the mounting recess to engage the handles.
This also avoids the weakening of the cable/housing

30 joint by handling by the leads. _ _

As shown in Figure 3, a primary plug 31 and
a primary socket 32 are each housed in an individual
receptacle 35, 36 respectively, whilst a secondary
connector comprises a pair of secondary sockets 33a,

35 33b housed in a common receptacle. The separation



" 24-"of the connectors 31 and 32 nmay be useful in preventing |eakage or
arci ng between the termnals. The TPR forns a water-tight seal with the
¢ennectors. - The TPR housi ng contracts slightly as 5 it sets. In t he
manuf act uri ng process  the transformer is held in position within tha{?@
mould. This 1is achieved by having t#®c or nore studs connected to
the transformer |aminations. The studs 10 nmay be brought out through tle
case and one of these may al so be adapted to serve as an earth connection
if sorequired. . The water-tight seal -around the studs may be further
i nproved by t he afse tife a doomeictgrsagdidt amdch32asmajor e Caseifadl iR05,

222 or 15 252 298N ds before
t he noul di ng oﬁ%ratlonngpq%%ggﬁbng& %rc1§§ BaRyLen th t%g81n§& ‘ed to
the "surfaces of the ca}h‘PeCT%RszKHFCFP HFEefrgISBE siegl c‘bh@lhcfihevmth

.the housing. 20 connectors Matehe t TPR! 56@$ BngVi tBnitiaceb! Bpl ag are
achi eved as g he ; connectors in the housing retain resilience to
tightly mte wt t onnect or housi ngs on the-cable, which also may be

resilient. The noul di ngIn may thebe mahhéab@dr1ngy aoozessi nj echeon
moul ding processraifk fitmer ~ 25 HeltldPin position within the mould.
This is achieved by hav1ng two or more studs
connected to the transformer laminations. The studs
10 may be brought out through the case and one of these
- may also be adapted to setve as an earth connection
\_ if so required. The watéf-tight' seal around the
studs 'may be further improved' by the use of a
bonding agent such as Lord WCheﬁical 205, 222 or
15 252. 'The bonding agent is .applied to the studs
before the moulding operation. The bonding agent
may also Dbe applied to the surfaces of the
connectors which are to be in contact with the
housing. | |
20 Water-tight seals with the attached cables
' are achieved as the mating conmnectors in the housing
retain resilience to t1ght1y mate with the connector
housings on the cable, which also may be resilient.
\ "The moulding may be effected by an
N~ - 25 ‘injection moulding process. '

30

35



1. A lighting transfornmer conprising a housing.of thernoplastic
rubber noul ded around the 5 " transforner coils, the housing having a,
plurality of noulded in connectors forned by plugs and/ or sockets to

‘provide electrical connection between the transfornmer coils and
mat | connectors. 2. A lighting trqpsforner as clained in 10 claima1l,
whe t he connections to a first coiT“of the transforner are contained in

~separate first and second connector receptacles, and the connections to the
second transforner coil are contained in a third connector receptacle. 15°
3. Alighting transfornmer as claimed in claim 1 or 2, wherein one

or nore handl@AIMSe provided on the housing to facilitate handl | ng and

installation. 4. A nethpd cﬁArnqugﬁxaﬁglrﬁkghgﬂayﬁgﬁor@%héga
fixing the trgpsforner %nd electrical sockg&; in d béﬂ@& east o e

| ocating nean t HEPSTROR ifaRy Fhmé’ n§~t t B filling
t he noul d Smtrtténsfumﬂestco1lmbbehenhubdung havengah p&&ra11ty of 5. A

reuned 25 12 540 CLg) Bdnet5ES! BobhEa™Sy! GRS ool o0l O

moul di ng process. FansPorrer
herein with reﬁ%rem}'@‘tl&qzl g@r19§tzm31andcgunqcbionhe hﬂmﬂgs the A

met hod manuf aggdnd Fsemer ddOlY | 4K NS0 'dBnedtadsant ial |y as descri bed
ggrel n with reference tf Fi %urfs gtmg ttaA{'xsooz}erer aggor‘g)f\anilnllgg draW| ngs.
10 claim 1, wherein the comnections to a first coil of
the transformer are cqntalned in separate first and i
second connector receptacles, and the comnections to Y,
the second transformer coil are contained in a third
. conmnector teceptacle. _
15 3. A 11ghting transformer as clalmed in
claim 1 or 2, wherein one or more handles are
provided on the housing to facilitate handling and
installation. o |
4. A method of manufacturing a transformer
20 comprising fixing the transformer and electrical
sockets in a mould by at ‘least one locating means,
coating the locating means with a bonding agent and
filling the mould w1th thermoplastic rubber moulding

‘material. _ o

25 5. A method as claimed in claim 4, wherein -\
the moulding procesé is an injection moulding
process, -

6. A lighting transformer substantially as
described herein with reference to Figufes 2, 3 and
30 4 of the drawings.
7. A method manufactufing a lighting
transformer substantially as described herein with
- reference to Figures 2, 3 and 4 of the accompanying
drawings.
35
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