PATENTS ACT 1997 04GB/ ALM nkf 2173 651 Description of |nvention

2173651 "Rot at abl e conneetor nechanisni’ THIS INVENTION rel ates to

| ectrical conmponents, generally, and in partjcular to a device securable to
or within the h&ysing of an electrical conpohnent unit for enabling direct

el ectrical conne pi,z\qm\bpg)o@qmmi'ss by a stacking of the units. 5 In
=Yl

electrical and g 0 C oper{t units, .and particularly in conmputers
and peri pheral 6"‘&%’}:4'3'&2;12@ ecessary or desirable to add _to an

exi sting syst erh h’ addi tional perigherals, and-these peripig]§ 365
carty and recei es 3 p gﬁq\/\\‘%r i%nd signal information going to the units
10 of the ex ‘ﬁdp %P P prior art, it was necessary to

i nt erconnect the various electronic units by cables carrying a | arge
plurality of Cond“ﬁﬁﬂﬁﬁbb¢$>§8cﬁﬁp$ ongxg necessarily been shielded to
avoi d radio frequency Tnerferen of ten maki ng them unw el dy and
-appreciably increasing the cost to the user. There has been a consi derabl e
amount of technol ogy deyftsqREENTIORE fl8tdsOtd Qﬁzcmwré&}ﬁb&&nw g&%mup,ean@mi
peri pheral units. For exanple, see U S. Patent Nos

4,286,319. Wil e Rediedas f¢ o deyise feograble toasnyvithin m é\pvﬂgg t<8 &n electrical

i nterfaci ng, theSEOrﬁbe%nfpﬂhﬁlﬁ&rSeﬁthﬂPtdlﬂﬁdl’e@&&richﬁc&rﬁﬁﬁ@:&%ﬁﬁa&%@bh RAFs BYoy €
and to which the géﬁﬁent ventjon relates. The apparatus and nethod of the
present invention ﬁVB rem of cable interfacing between conputer
and perlphéral units by prOV|d|ng a 25 .means for direct connection of
conponent units by stogki h ] ng .
each unit oriented app?r(tgpér]Tg(fe;"trg{atI r?adell“fsc'tt?&'l fe'hg%pﬁéré’ned?ag@?l{ ﬁﬁ#‘[b%ﬂ g{’ ﬁ;
all stocked uni tsca@pvtprp@nérpeambemlgmls, ihfsoeftani rmessmeor melm@blgnfoac@bfo
general |y encorrpag,sees(,gfli}% st @Whngdd?floﬁél)’p&lsﬂ{&ust %n@ffhgiceﬁteﬁbﬁ&lols must

conponents in this way and using apparatus in accordance wth
i nvention. 35 carry ‘and reccive the same power and signal information going to 1hc um'rs

of the existing system.

In the prior art, it. was necessary to interconnect the various
electronic units by cables carrying a large plurality of conductors. These
cables have necessarily been shielded to avoid radio frequency inerference,

often making them unwieldy and appreciably increasing the cost to the user.

There has been a considerable amount of technology developed
relative to the interfacing of computer and peripheral units. For example,
see U.S. Patent Nos. 3,881,174 and 4,286,312. While addressing ceriain

20 problems relating to interfacing, these prior patents do not address the

| o . problems outlined above and to which the present invention relates.

The apparatus and method of the present invention solve the problem

of cable interfacing between computer and peripheral units by providing a

25 _ means for direct connection of component units by stacking, with adjustable
multi-contact connectors of each unit oriented appropriately to mate with
the adjacent unit and connect all stacked units as to power and signal
information. The invention also generally encompasses the interfacing of
ony plurality of electrical components in this way and using apparatus in

30 accordance with the invention.

35



- 2 - According to the invention, in one aspect, there is provided a
connector conponent for an electrical conmgonent unif for interconnecting a
series of such units wherein a plurality 8% conductive paths are to be ¥
I ngd erconnected, conprising: a frane for the conponent, with neans for 5

securing the fr ame oL 0oL 0 NRYSHR0jBlenn! 15° bl CakocBPMABAN Ugliliaed Bl T

of nulti-contact connec oné servi ng Ut ’connector™ an
an out put conqewtestor pr‘pmnerrbffoew\menmhcgmponmfsmmerlmermohcmm t1| -

cont act connegirdls NGt ikl ihbrdifCaIRRIAD. b SohBATR, IS8l 17 pReTend

_Iocatlon on t rane, nmeans IVO a connectin sw vel noun 0
on the frane meﬁqma@*qdhecqmmﬁ'n@oﬁtfaremec Wnébecﬁomenbewﬂumeoasefor

af ford8d sw vedduring fRAVAGRY 13 icORaIsing BE bAllédtricst 8mpesemasit;fd patraff i 1 st
orientation facing outwardly of the unit, to a second orlentatlon I'n

position to bEWlfizrantact coRnecionse ope Feairg @s|qn l'l?"ér?"ﬁﬂf%*&érﬂ" U ¥ P Bcked

therew th andobfputngoririctsly @Lpdit -sfoswhel :aemeptdak s@diﬁ‘edinfoeéa&’a rhbigxi bl e
means for 15 ' mul ti, - cont act

t | | ti
connectors of CPWé‘c!' %%E%%‘?C@E’t é?ecgg%ﬁtﬁ c‘l"b""eg%lﬁﬁ%? tazpe gRd oA 9 fgeond
el ectrical coim:mmnt onirthe  fravne; slith aneves |pé\sofaﬂysumhecm:ng eadm pwibee! shaurked

Loget had . W B ofi ke TOER oLkl nALARIacOIRRAA0S S RRSRD de

second ori enta i on and nat e cont act ,
units at the offsrded ewewélsngzmovemeof fbmgbtsabﬂonay"hé@edqmws, foomen fadsf

mul ti - cont act oﬁ@ﬂﬂﬁ'%rpfécxﬂé %DWQFHH' bf L@ Jrirf $b d3§éd?>ﬂaacfrié?ﬁohgn‘m'p%9i1%0h
may be connecte to other unifs renofe fromthe stack.

to a ca
met hod accor dif ﬁgmt %'efrrécq QPE’P%H’E‘" girsetiecto o galacapt SRt sigaked therewith
mul ti - contact aﬁalrnalaemgqnd aﬁﬁfd raatnubmt:f liﬁbhﬁécfﬁgn&rﬁmntéﬂmef@éaﬁﬁle%eéﬁy Fc?" *
mount i S jOUF e n a r er-,secure o the . .co onent unj]t or
rotati gn thr OSS?F*E'&BQ( arPMags 9‘9983\% r Difti-centast c?gF‘Bﬁ'ffgf % oﬂ# £ the; nBJ
outwardly of itcbenettot companerstctndach other arhdo:‘lnto ithe @dedtrizal compenent unit,

el ectrically canpess ol ShEesdd YbiP AheHlca B0 sliids SEAGKES DR bl the

swi vel 30 r'st and secon
connecting th@qfnmjtmtdmdcmmcmnqms ofispasad cim &he \segpmdh qnefrﬂeuprml@d

connect or _cabinkatedidoBiaiiielerifial Beftdch SdhRereBpRFisait ABUBofHS RN N0 |

from 02@ of the nmult | - contact connectors for connéection i-nte into
the el &Ctri ca|°f doapdadnmanheve sheip uamatedinpdti-confach capnestors dtsﬁése§\MWel

nmounti ngs whi ltge Wsﬂtoaiem@lsims% whiclele@éh md@abe GoRAGETel A0; o lcabik! jeddingh®
| east, t wo,,of t%\‘g conponent units to the second

o1 entat ot GTRe il AR h

A method according to the invention comprises mounting an input
25 multi-contact connector and an output multi-contact connector on swivel
mountings journalled in a frame member secured to the component unit for
rotation through substantially- 90 degrees from a first orientation facing
outwardly of the unit to a second orientation in position to be electrically
connected directly 'to an adjacent unit stacked therewith, the swivel
30 mountings being at first and second focations on the frame; connecting the
input and output connectors internally with a flexible connector cable, and
providing another flexible connector cable extending from one of the multi-
contact connectors for: connection internally into the electrical component
unit fo permft swivelling rotation of the swivel mountings while maintaining
35 . electrical connection; rotating the swivel mountings of at least two of the
component units to the second orientation for direct connection between
units; stacking at least two units together and directly mating the muiti-

contact connectors |



units; stacking at least two units together and directly mating the nulti-
contact connectors -3-- of the adjacent stacked units w thout external
cpnnector cabl es between them .and rotating at™ | east one of the unmated pin
connectors and the associated swivel nmounting to the first orientation

facndout v L 5Pl REARIAGHLSE By R o bl oS, B e

ever
connect ed i n par athegt; ond a'lotoimducteosb oper ofyiting ynowded opid sormpeators and the

i nfopmation, and §6.i43&d %.aadmaunﬂag @g%é‘w &Y&v{tgﬁgn"\(%sir%hggﬁwrdﬁglfor

uni {f&,to be arranged in a conpact d'confi gura nve
thus enabl es the BierEORAesHiRN BY anehisctosethey remnr@etegmg@!moennnmsebgnnrm t he
interfacing of a plurality of conputer and peripheral units, or other

el ectrical conmponent upits, and grow des a neaps, for corrpactly stack| ng a
series of units and a Ealflihyrarn ¢8Rt component ¥pitdnehirstar is conqacsed imearaligh

space requirenentto alincordietorshadrrying poweniaha nsigidl bﬁofrﬁ@ddérk,ymmdﬁé&iseodf

an enbodi nent ther Wi | w be des |b d_b of .exanp

reference to the %%éd)gﬁﬁ?fnf“ Vs "%' e\éﬂt\’,\‘a% ‘ﬁ”g‘u?g 4’ |‘é"'%"ged in a
schemati c represemrapmmsmudmgnfugerqim of apparatus enbodyi ng the

I nvention § I nterconnect a series of electrical conponent units, sonme by

direct stacking and mating of electrical connectors, and sonme connected by
cabl es | eading to | ocaffheravendias thusrensblascthetelirminationrifgunnecessasy sannector

el evation view of cghle BUISE W 1ﬁermfam’e.n§rm0@>ﬁm:m?eof' BYAPLiePand Béripheral
connection to a houysi n%r)of an e] ectrical nponent unit, as viewed from

what woul d be t heV?MiSir Obf otheE elecirigals ICBE"PPP?,‘H] Wblisp SInsh Preiides | ¢ areenshdor
the connector conpampadtly 3fadkirt bsedies ofaunitsadnd/ aesdvidiP™ @ostl, IRF tinferférehbe

Con{li?t Or GPMPONeR iblems, and space requirements.

In order that the invention may be readily understood, an embodiment
thereof will now be described, by way of example, with reference to the
accompanying drawings, in which:

20 _

Figure | is a schematic representation showing the use of apparatus
embodying the invention to interconnect a series of electrical componenf
units, some by direct stacking and mating of electrical connectors, and some
connected by cables leading to locations remote from the stack;

25 : . ,

Figure 2 is an elevation view of a connector component embodying
the invention, for connection to a housing of an electrical component unit,
as viewed from what would be the rear of the entire electrical component
unit including the connector component;

30 . '
Figure 3 is a plan view showing the top of the connector component;

~ Figure 4 is a bottom plan view of the connector component of the
invention;
35
Figure 5 is a partia] elevation view of the connector component, as it
would be seen from the inside of an attached electrical component unit, i.e.
showing the back side or inside appearance of multi-contact connectors



L]

Figure 4 is a bottom plan view of the connector conponent of the invention;
35 Figure 5 is a partial elevation view of the connector conponent, as it
vvoul d be seen fromthe inside of an attadhed el ectrical .conmponent unit, {
(g showi ng the back side or inside appearance of nulti-contact connectors
as'soci ated with the connector conponent; Figure 6 is a sectional elevation
vi ew of the &fﬁ%ét@wﬁbﬁbeﬁéﬁ'ﬁcc*@’sC%'@B?P‘%ﬁ'l"ong the line 6-6 in Figure 5; 5
Figure 7 is another sectlonal el evational view, but as seen along the line

7-7 in Figure 5 and sho stacked,i nterconnection of two electric
conponent units V\H-di@Hr%l ds e%’:‘f"g‘&"%en eﬁ‘btt’%"i"éﬁ’g‘é{ﬂ@rcq"ﬁ"?m compoReny, as a*h
confi gurat i onsecAmtonOtHel liny &-68iniFigared®t ai | ed view in section | ongitudi naI |y
t hrough a swi vel. nount, generally as viewed along the line 8-8 in Figure 6,
and showi ng one of the sw vel nmounts carrying its nmulti-contact connector,
and the manner in ﬁ\ilgbuirﬂii's dnsﬂjenwenﬁbhaaldelbm'iﬁmwwimbm a$ lseercolongdhor

corponent . 19,4 1L e i 98, ofih oo Y31 RuaY STRAAR T UrngubO, e

i nvention wherein a Sel’l I’I cdl comnponen unit
15, 16 and 1rla¢*élq0|htmmettlmibey'hmbparatmfamnodn roatesdtegsthére in fhent i on.

20 STQ&ddrg&{ffg@;gﬁo#angs 11-17 may conprise, for exanple, a host
conput gy unit and a series of peripheral units 12-17, which may include

a power supply, di sk drives (floppy or hard disk), tape back-ups, a
printer, other corfigbrr 8,is&i detaﬂEd view in sechﬁﬁwhgﬂtﬂmdi@n‘il'@o@g)ﬁ@@ﬂw& uni t

12-17 shown in the exe %e 10,.0f ,.Fi ug e I nc connector -
conponent 18 "OPVThEST {}'E'P{tcf OY1Ie Elge 31% {'"%% é'hg %‘fret% SHRAH BN ¢,
pref erably atoftthe $ydvkl mcdaisotoru'hmgum mulﬂscqnmh?cmrmdcmrhenﬁtthcahdzrgncrn .
Figure I, eagf vﬂﬁ&ﬁ"ﬁcfs:}&é@% W\e %W H@%nh@éﬁ&r%rﬂp@ﬁéﬂf connector 19 _

and an|5)ut put connecto t hese on sW Vel nountings as -’ -
explained in further detail beI ow so that they can o/

In the drawings, Figure | shows a system 1|0 according to the
invention wherein a scries of electrical compon'enf uvnits 11, 12, 13, 14, 15,
16 and 17 are interconnected by apparatus which embodies the invention.

20 - The interfaced units 11-17 may comprise, for example, a host

computer unit |1 and a series of peripheral units 12- 17, which may include a

power supply, disk drives (floppy or hard dlsk) fape back- ups, a printer,

other computers, etc.

25 Each electronic component uni.i 12-17 shown in the excmplary system
10 of Figure | includes a connector component 18 of the invention, attached
at-one end of the component unit, preferably at the back side of the unit.

- As indicated schematically in Figure |, each connector component 18
includes both an input connector 19 and an output connector 21, and these

30 are on swivel mountings as explained in further detail below so that they can

be. rotated through substantially - 90 degrees to either a horizontal,

rearwardly or outwardly facing position or a vertical orientation. In the
stack of component units 12, 13 and 14, the topmost connector component
2la at the top of the upper unit llt; which may be called an output
component, is in the horizontal, outwardly facing orientation. Similarly, the
lowermost conncctor 19a, which may be called an input connector, is

oriented in the some manner. This is preferred when the connector docs not



be rotated through substantially 90 degrees t§ either a horizontal,
rearwardly or outwardly facing position or fertical orientation. In the
gtock of component unjts 12, 13 and 14 the topm)st connect or conponent 2la
t the top of the u gn ] d an oyt put cqnmponent,
is in the horizont !rl‘?r?crocutd\?\facrcél%’y“f Ly o) CL a‘t""'é)nebqéflL m°l a ‘I%‘?"tﬁcgp""qg’ the
| 'ower nost connectomng®tors vHocIandaWd:)eJrcad:doé\dcannempdltbxmrmxbﬂcorZZ ite another

oriented in the s& rgﬁﬂnﬁmpomhﬂb%rquek?fllfsq (ngr}n ﬁ,rﬁqnnector does not

-5- iknterfere dlrec dj 3cent’ Uni tab | nst ead, the
com:Le{ctors 2l1a and 19a are each connected by a cabl e 22 to anot her

el ectroni c3conponent 1'5h@FerJt&1nm'§scér{rJeH§5rE@ﬁ ¢ kfbcE'd}Wh?eé-unﬁs 12, 13 and 14, on
The remai ni ng connectors | n of three units 12, and 14, on the

ot her hand, are ofhceRthsd b@?cb. E’eﬁ |°§'°"f% vierHge! oo dfR dpevts cegnqcaterSnd9 facing

downwar dl y and th@ommmoﬁ@mesdfw&d %&nrﬁé&bwumﬁ@bywa?&l? OPRNESHNBE Ford 9
and 21 incl ude rru tact co .tor as mal e
apf 2 ety

connectors, whi ch rﬁ?’? £g &“ﬁ%ﬂ&[ﬁcﬁ”ﬁ@ ?amga\ﬂﬂﬁjpflﬁ"??é?/ )
i ncl ude the car rycdrg-cofork),owmq:bomrryaudasgegpwrahm of nedridoatind\padthsliwddtke dnay

schematicaldy in ﬁhﬂ}%eﬂe EQerE/r@ oFtb%‘P# %t""”g‘?{‘di %%oﬂ‘i‘ni%?ﬁmh'&ﬁ Shgciﬁéiﬂiatw‘ﬂ

units 16 and 17, the ad] acent connect ors
mat ed toget her di mmOJlCOHVflecﬁleweby fPhéhosﬁtﬂ@kmngfpjﬁ%éés@ m@é’m stackppfs two

enabl es a consi deg i ¢ N4l 'Y {Hé aga&erhyvmmows&e&fedaém.hbewﬂ@n90&@1%5%
15 cabl es 22, avojds associ at otential problens relating

RF
i nterference withmgtrd teggihes dZEeC*ande%fpgthert?é{bﬂé% sherking iRTPESS Ué‘é'fof This
space with units @rtameksed conBRIREdHIY saoTRt hﬁéoszlSy alveahtdliof aidditidral fdophiéctol ,

the el ectrigal co uni, als) 1

each incl ude fron'f d°vr° é\sr %GC"‘f%‘é%tpme ‘&ﬁg °Iﬂﬁr‘9;’°a':r<% "s‘fea{i?gé’&ce
dirgctly, the f rowtthfmeh &blef 22pped aliso bsol:dontoacd:fftdnmﬁ ose df apeto/ vath aodat
unit bel ow, whil eﬂ%@l@ec{ E%ﬁégcgwg%fgg of the connectors 19 and 21 actually

supports the stoc Each of the sw vel - mount ed
connectors 19 and 21 of each connector conponent 18 nust be internally

wired together and al sgst@s@ .hewaee&qarﬁ.g%?e of, ﬂ{eh%!edtnber r&ehqpaﬁambhﬁs (or
device of ch conponent unit 12-17, as indicate ex he r),lt
14. This Wi P enabtrécherplshi 2 hd Lheelics ifpay cach include ?roni #h ong rear. 20 feet
and when the units are stacked directly, the front feet 24 of upper units
contact the immediately adjacent unit below, while the interconnection of
the connectors 19 and 21 actually supports the stack at the rear.
25 Each of the swivel-mounted connectors 19 and 21 of each connector
component 18 must be internally wired together and also to a logic board 27
or other internal operable device of "each component unit 12-17, as
indicated, for example, in the unit 4. This will enable all of the electrical
component units to have their operative internal apparatus interconnected
30 in parallel via a multiplicity of conductors. According to the invention, this
is achieved by ¢ first interna! flexible flat cable bus 28 leading from the
input connector 19 to the output connector 21, and by a second internal
flexible flat cable bus 29 which leads from one of the connectors indicated
in the figure as the input connector |9 to the internal logic board or other

35 working portion 27 of the respective unit.

Figure 2 is an elevation view showing the outside of a connector



conponent units to have their operative internal apparatus interconnected
30 in parallel via a nmultiplicity of conductors” According to the
invention, this is achieved by a first inéernal flexible flat cablc bus 28 «
| gading fromthe input connector 19 to the output connector 21, and by a
second internal flexible flat cable bus 29 which | eads fromone of the
connect or s i n@preaerant| g, mhdch wgutdbeaghe heck sigatof cbameoranend |8 avhehdt is
internal | ogi scéap@a fo Qrcofgbsér &é.phemw &thas cw.t.l:a%o%?p&ieni D&it! QP RRAL T Ve

unit. Figure 2 1s an Ievatlon view show ng the outside a,connector .:
conponent 18, V\kﬂeﬁwe\ﬂomeﬂe% Y He pﬂ}aek%.oaeow'ﬂ%ébowbwhemccm thresded N

secured to a w&rercoaaédtmgefahh@ho@s:mbfeh@%waabmcomonﬁm cbrifiector t May
be secwred thereto b 38phural |£’% (#pevﬂ_gn’gs 31, 1 R h receive, t hreaded
fast eners confi¥CPPI"t 25 hdu t ofHPBRENt T tPPUTHEND: PR or
conponent 18 bamneatdnsdiFeand2 wbn shwehpmntssn ared Bén jautrnalibet! fort rotidtioromitct or s
19 and 21 on nd n Lot at.i,on vm Lespect
to the frane GPhH K onie 33 n ViR 20 R Bpo e MRl Yithe i

| ower swivel theubawes3svemel mnnbéﬁcnnm@meefqrnlﬁ bee mmﬁhqmwabnbrbansnmn

faci ng out warfuafn@twimd@papﬂgemmwém%f YR LGi1d l?ﬁ‘e rsmwvrﬁb r{mnt 34

and coggector 21 are sw e vertical posjt facing upwardly,
for direct cofpbeennsstere?h aee ?%')‘(F”E‘bﬁ‘bé%H?”Lﬁﬂ'tPOEQ'°"TIfEC'6§MPM°ﬁ@V16?r

t he connect Or diFEEPETHRHBELiIdS 1836 hekiNEbrhSorleR€ vhitvIgIt i on i s best under stood
with reference to all of Figures 2 through 8; 15 The frame 32 may be a

cast netal piece having spaces toward one side for receiving the sw vel
nounts 33 and 34. ThhesasBpaties afathebeortetioresomponean|d efccording rtogtie o

P el 98 ABE 18 bAUhAG PRI % koo BN G PhuFEL BT g0ar 91 Y

fromt rot at | Wi vEl
pi vot's ni ppl e§hf88rcélf'@§§én¢mbeyll ¢Q$dirmcf@|' psmklemngmpms toward @nawsidd horeacv

end of each SulcdRlingOpHat kwm&nams%z d’Had3Eher1%9@ pQ@eiWr%}’%hdd@fup hi ng

40, as of plastics haterial ween each ni pple an socC e soc ets 41
are f orned \Ah’@r‘f'e@adﬂf"s?ﬁ%é'lghhﬁﬂﬁt'o'@s%? 3é4mids372!3°vmg pajrsseinpiveti nipples

connecting twgg fé&kmnglfinm 4rorapmet wal19 oy @ANGNI€ of | re®atiéh 3950f5h1‘é\/m

particularly in FHi urez g Wg:hgéves may belc nnect ed é

ot cadggl 1 avt BREPL BkrEni THEE (ASaln BRSO FDROSRo (Y REI PP e L
formed in each end of each swivel mounting 33 and 34, and there may be
included a bushing 40, as of plastics material, between each nipple and

socket.

The sockets 4} are formed when each swivel mount 33 or 34 is
25 assembled by connecting two halves 43 and 44, split along a centre line 46,
as shown particularly in Figures 6 and 7. The two halves may be connected

by threaded fasteners extending through the swivel mounts and indicated at N

47 in Figure 6.

30 _ As shown in the Figures, cach swivel mount includes a radially
.outwardly extending stud 48, and adjacent to the stud, a receiving recess 49
(see Figures 2, 3 and 7) for receiving the stud of an adjacent stacked unit.
These studs and recesses are preferably at one end of each swivel mount 33
and 34, as indicated. With these mating studs and recesses, the units such as
35 the units 12 and 13 shown in Figure 7 are closely nested together when
stacked. Figure 7 shows two of the conncctor component 18 in elevational

section cut near the end of the swivel mounts, at the location of the studs



47.in Figure 6. 30 As shown in the Figures, each sw vel nount

I ncludes a radially outwardly extendi ng stud 48, and adjacent to the stud,
receiving recess 49 (see Figures 2, 3 and 7) for receiving the stud of an

adj acent stacked unit. These studs and recessés are preferably at one end

of eadh swi vel nmount 33 and 34, as indicated. Wth these mating studs and

C , th i h i : i i 7.
Cocely nested tous B Fectsds B, Y IiRicieB Ty At SR, Mo oelim irh - faope 5.
cormpenent 18 in elAdthough rdgureet ond pthart Figeegs show thedcgrinechr sanpaientoohttbe
at ‘whe |ocation ofedngr flcUslits 12 48 @qh%§%¢#ﬁéaégfhe?%éd3%n§%tn% Rhifshe
Al t houg an F

cutting plane 7 shown in Fi gurew o. L. gure ot her Figures
show t he connector conponents at the-rear .of the units 12 and 13, they may

be at others | ocations gRetdeRtidRalt $iewdof Figure 7 showd NBe SORhEIBR! corpdfeRfs 18
Fi gure 7 shows the,gonnector con:popents 18 wit me of the sw vel po

S upt s
renoved. The uppe™'tufARs ohbhimiwivg! Brovplirampued: uha vapserswive|gRAvHads ﬁg'%‘hd
nesting with the lewerursinil2das shdumimalihgdnd hestiigpeith 4hé towler, swioéhmouhtvs3 of
nounts being in thee vertica\l r@tikn .Qqsiti -y The. s;hud 4§. o[ eaﬁh svvi.xiel
mount nests into tReYRREESDIT J Bt Sydvel rounis bejpg in the yerTical, 1atiRg PN he
studs may i ncl ude Thargbud 48f ofc each Swivad nshuohmestsoindertbe aktgssdifl df théradjament
conmponent s ,hnto c i I & : e < h@ace e
nested togidher ¢ RuNEr i, Bd RS SHLAl md)® Inchhe i (e s 1RGPS S Cro
Figure 7) are profenarglly guida)the e iremponpntst into catreghmalingr rositien-c By these
el ef,t ri ca:c | %/hconneﬁfdetdmd lrécé:ésgsuér%t &sgéd %gteeﬁraﬂ&eﬂvcgﬁgs%uoeéd }Sb%c@{xs@ 2| and
portion o e conpector conponen , C rou e swi vel noun as
i ndi cated by the 17 din §9§’°|_dgﬁf"i’sgm 5%%‘:'%@ ?rﬁaP’qp%BYa%’é'@ﬁchSPeéWeé'Pg the o
the one half 44 obnithersyareby elednticdifscharatednoved) showi ng the ot her
hal ¥_43 which carries the 20 nesting stud 48. As illustrated in both

Figure 6 arll Figure 8, the swivel nount half 43 i.s generally in the shape
of a half cylinder, w Flguworfkipontdndargedetoildheiewilofic portiacof ¢omrentamtor
21, °in this case tigCQph I ; _
around its peri me'gél %P_,Bb“va?‘:fcihs’ ?:g mrtsot%éﬁ 1!4%%&%'0@%95525}?%%&‘2%1%%? ﬂ@c?\?\ﬁ% v_<83I8
nmount hal f 43 as imfgees 6dse dhaf the asseabhegppenrs as if theong hgldt4é ehthenawivek

43 and 44 of the aduME hdIOBEEN romofkd,NShowingettel offer half 43 which carries the
20 nesting stud 48. As illustrated in both Figure 6 and Figure 8, the swivel

"~ mount half 43 is generally in the shape of a half cylinde}', with some portions

open. The multi-contact connector 21, in this case an output connector, has

a flange 5! at both ends and around its perimeter, which is nested in a

groove 52 formed in the swivel mount half 43 as indicated. Similar grooves

25 are in both the halves 43 and 44 of the swivel mount, on either side of an

opening provided for the connector 2]. When the swivel mount 34 is

), o assembled, the connector 2| is captured between the two halves 43 and 44
‘via its peripheral flange 51. The same is true with respect to assembly of

the lower input swivel mount 33 on each connector comiponent 18.

30
Alss shown in Figures § and 8, as well as some of the other Figures, is
the flexible cable bus 28 and 29 which internally interconnects the two
~ connectors 19 and 21, and the flexible cable bus 29 connecting the input
connector 19 to the internal electronics of the electrical component unit to
35  which the connector component 18 is sccured. As indicated in Figure &, -

each of the swivel mounts has a rear opening 50 through which the bus or

busses pass.



openi ng provided for the connector 21. \When the swivel nount 34 is
assenbl ed, the connector 21 is captured between the ‘two hal ves 43 and 44
“via its peripheral flange 51. The sane isatrue-with respect to assenbly of «
the | ower input swivel nount 33 on each connector conponent 18. 30 Al so
_shown in Figures 6 and 8, as well as sone of the other Figures, is the

fl exi bl e cabl e bus A&Bc@rﬂde%vﬁfﬂrﬁ:ﬂ ﬂratreFrga:lrd:yo icﬁHGH, aheneotsalvdes3 WAd 44
connectors 19 an ecti the i

i NE 3! &% & eg—ga?ch 3 go ? 2 M nRut
connector 19 t% 5"{?{? F'ﬁ’éfp gf‘e%f’r%sf?l Bt " REE é"c G AR otmpoifelit nist:
to 35 whiassertiile amchredaseothe dwpopért $dkicss ddcoverd thaspiveidinigles] 38n

Figurc 6; eac Qx?én&*?fr%ﬁlw erErlénmtmﬁ*?e &s@ﬂﬁ%@]ﬂg}ﬁgggoog‘ andH@gk}’%é:h the

bus or busses pass €’ envi si one
hal ves %3 and 44 of the swivel nount 34 are assenbled in place in the frame

32, so as to assentpig,Rngl Q%O%Wfsf@pbmorpbmtmém@&&,&%g QUBle SNEHRINVAL

ni ppI es 38 extendin fromthe frame,, wth the bush Flrst pl aced on

t he ni ppl es 39ecgepquhg syivglspowovie o thyseded, Rosst 5‘h°ﬂ$t°a asgenfinefi-nd NCabl e
]{33 whi ch |5 2 S%hléredwﬁi (hott fsao\?m Uﬁﬂ}]cr@%hd\daalhﬁﬂ I'stede%ﬁféa fodtheibusing

ast ener e .ot her sho t u is to
Socurod to i he ndtThgob: e BlsBEel neoBpera; A 0B aeEht i orgeth h
t he corlflect or cbfhponent hprtheatied18 i s attached. Figure 6 and Figure 7
illustrate a neans for releasably |ocking the swivel nounts 43 and 44 in

each of the two 90 degree-separated p05|t|ons of use, i.e. the vertical
position and the hdrgurené aindpoigire dnillustriode mayne@omjpt gelepsobly lockingribeve or

recess 58 for pRAl.dItndUiis 6% 6REA8!in Tath %Qethgfmﬁoh% E%%ﬁLseBQPH}Ed %QﬂginEeoft he -

connector 21, and grooves or recesses 59 a he )osi t1 ons 90 degrees
renoved from t4i® igf-obgeresticalppsition; ged, "g? bwé%ma'r eosfb i8% dbip mey cerArise; s

preferdbl e that grtobee DRMRceswl S8 forrbed in Ihe Undtufrail Rorfdse doff tHe EWEsel GHSUNt
sw vel nount 33 as

rom Figure 6 oPRaYtRede ERIGE AbuMRd SERTVEE I o6 Bats A o BRI be
used i n the t\%0 degsedsi enovaddirbmbthe dmovedBh InraccsudiiogmibvesThee grodded, or
recesses 58 ang,.3%;3L GrENIANEANRY thc SR HiVBPHRINt structure be used for the
lower swivel mount 33 as for the upper swivel mount 34. As can be scen -
20 from Figure §, between the two mounts all three grooves 58 and 59 will be

used in the two positions available for each swivel mount.

The grooves or recesses 58 and 59 are engaged by a spring-loaded

_ recnprocol holding device 61 positioned adjacent to each swivel mount. The
25 sprin -loo ed device 61 may be, for example, a spring ball or plastics or
Tefl Lplunger, such releasable holding devices being well known in various

_ crfs . . : : "/

The holding device 61 is in a small housing 62 which may be secured

30 to the frame 32 via a relatively narrow elongated plate or metal strip 63
-through which the sprina housing 62 is secured. Each housing 62 preferably
_incl_Qdcs a set screw 64 for adjusting the tension in the internal spring (not

shpwn) operating the ball or plunger 61.. The mounting plate or strip 63 may

_rési against #orncf’ components 32a of the frame 32 ot the top and bottom

35 of the connector component 18 as shown. It may be retained in this position
by a thre_ddcd fastener 66 extending through the plate and into a frame

bortion. 32b at the other side of the assembly, with an appropriate spacer or



teci procal hol ding device 61 positioned adjacent to each swi vel nount. The

25 spring-l oaded device 61 may be, for exanple, a spring ball or
‘plastics or Teflon/plunger, such rel easabl e ¥l di ng devices being wel |

kno in various arts. The holding device 61 is in a small housing 62 which.
may ‘be secured 30 to the frane 32 via a relatively narrow el ongat ed

pl ate or netal stspaper8®7tinterpgseditherbbetineesmndrsyrivondingdhe fastenseééy ed.
Each housing 62 preferably includes a set screw 64 for adjusting the
tension in the inter nal spring (not shown) operati ng the ball or plunger
61.<The mounting pl at eThe Pin cppnesdorsl? cadt2lashawnsin the deawingsprayebe derped

of the frame 32 ahpdfignd S0P dodiar dmentiondd dbdiR. cmaﬁgmrcoaﬂemnas; irl8
as shown. It may be retained, in this p05|t|on a threa fast ener 66

ext endi ng ? hr ougHAGeREIgNCE: With ihe; wve 8°‘1‘Y°5H*d9"p6‘?‘!7 Be 309 eaF°'P’PFé=*%rFé’F SR
of the assenbly, pihtéonnechirpwithr pise TRaC&UtpOF connecdtor Ydabeeddrdingly md/ pesed

tEerebet vveﬁn Sndvﬁsurroundlcegn?%mé%%r%ﬁgr 2655 Iltcﬁﬁ‘flpyﬁ ngé:%}%rg 19l9acr|1nc£i 2.1
t

?re(r)lrllnolngd agovrea ddrey |aﬂpl|rlf0mm1mtassoc1<ﬁpdnmtﬁ the enfmagsxsltei-ansech\ms hait pewer

usual conventi on, oY RG fhelBhSH&R AAGHL Yose %vqiban?pmgrspa SRR o bikher

pi ns. The out put conn aceordi ingly |n conhe
with pin sitkets. mﬁmmwalgy mvHe@d)rmedhgrg dr lm]dmzlorc@nseryfoarmh ¥l thavah ipdm

associ ated wi th tg6@Ridrs€a y§ﬁ&m h%v&h %%yauhepom% aﬂ%awe&kmwfc%n@éfbpn

in the case of conputers an Berl heral 5, and eit may actual ly
may |lead to eitheMay kR ivsedhgwherein & pgirsef \Fﬁ'“ﬂ?ﬁff"s N"E"H’BUQHY phd bermale gpd

are_shown herein, fehilePicaRrbd @ﬁd?eeffdﬁumdr-cmhbaférncoﬁmenidahwaycmeum as
wherein a pair of connetﬁFors, whi ch ma%/ qh glga efand fema# can be °
mat ed t oget her . MESKE SEY SUTHRARLTYF M9 [UIFC the cl ai s,

mea*n_s,' any $51ch suitable mating connector. 15 Also, the terns "down"

"vertical", "horizont alAISo q?,grtregﬁgf o ?ﬁdn o&gn.cqgﬁﬁnéoqmcﬂloaﬁroﬁ}&]nl gur eJ,ngsL,ag

to the invention in it pre ge
shoul d be under st fmdc@ﬂmnnemcheherem émraferoing tof theninveotiporienits ran rs«;cttfetrm

of the Invention gRY & di8RhUlin! the? Uirawings0™® IARMOLRAHe® YrddfsTodd!! faFHtHe?
be within the scope o
orientations of the components and system of the invention may be useful in

20 some applications are intended to be within the scope of the claims.

25
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35



25 30 35 CLAI MS: 1. A connector conponent for an el ectri cal conmponent

+

unit for inter- connecting a series of such units wherein a plurality of
conductive paths are to be interconnected@zconprising: a frame for the - X
conponent, with neans for securing the frame to the housing of an

el ectrical conponent unit; a pair of nulti-contact connectors, one serving
as an i nput cGhwdmSeor and one as -an out put connector; a pair of swivel
nounts, one secured to each nmulti- contact connector, one at a first
location on the frame and one at a second | ocation on the frame, with néap

-pivotally connecting each swivel nount on the franme such that the "

mul ti-contact conn&)kgﬁ ne1Gr Ehﬁggﬂﬂgt fé# &n Je?ectncuﬁ?:fa%gﬁgntsﬁ\‘u\{%l' :H%ram ng

novenment through S stantla rees, t orientation
outwardl y of €eRneghing a seriesefcvgh ‘{B‘Fﬁse\ﬁ't'%l'ﬁlfbﬂ Plyr oty of icondyeiiveepaths are

electrically gopacitédorhédrel] ¥oiPrigingh@ franmd f&ml'ﬁe %ba-@ksﬁ@hf; Re e whddas and
havi ng mating rrultl-conL &t connectg and mtg%__t L exi bl e means faor
electrical ly fgnirerriadhe feerpaite 188 havsing of anelrairicahrempepent gnitym pair e
connector conpp h&ﬂh-étﬁﬂﬁetlborﬁ'td&%rsaﬂﬁe sewmgt dcare irpot Ebﬁﬁéct&ﬂﬁﬁ@aﬁ@bs Qni t,
wher eby a seri units may cked .t oget her

ﬁ}gf such F o v&th ad ace“gif
mating mul ti- Q8IRVACTORSHIA: (D PSIG O gp%v%'é'a iMOYHE 2B% IPEVETY dft Sﬂ a

mat ed t oget hecontact|ceohedtor) omont adfirst dochtidreor tiye tﬁmmes aad ohbatappmontde
20"t o o o WY Bl bR by ORISR Sng  BE B IeE bR o
| eadi n%t o ot Rarthenframe sy eﬂ‘IClit othet ﬁ@lfsm@kccfzconnqqf@ro@néctw meunh ewent

accordifig to Gl‘f&-&%dlyswwwuﬁg NmblEmEM {througANE@starRMIE P00 URgREP &R B N
connect ors. connect or conponent _a ord| ng to claim2, wherein the

pi n connect or ?‘é?* Pﬁ@“%%‘d?fhcf“?ﬁ@a?‘l’wrﬂw ehe fptscond origntptipnin
connect or andpbsitian"R) be mlébtewnswdwhewtédﬁdneaﬂy #®ndn tch@udanm mﬂ%e@dk@a a

the f11rSt | 00049 EORRY h36ig' Gy Rilh-EONAEF Qhnlidr andch SR e

mecns for electrically connecting: the pair of multi-contact connectors of

15 the connector component to each other and into the electrical.component . .

unit, whereby a series of such units may be stacked togefher, with adjacent

mating multi-contact connectors disposed in the second orientation and

mated together in electrical contact, and whereby units at the opposite ends

of the stack may have their unmated muiti-contact connectors disposed in
29 the first orientation in which each may be connected to a cable leading to
other units remote from the stack.

2. A connector.component according to claim |, wherein the muiti-

contact connectors comprise pin connectors. _ W,
25

3. A connector component according to claim 2, wherein the pin

connector at the second location on the frame comprises the input

connector and is a male pin connector with pins, and the pin connector at

the first location comprises the output connector and is a female pin

30 connector with pin sockets.

4, A connector component according to any preceding claim, wherein
means associated with the frame of each connector component for nesting
the component with an adjacent component when units are stacked together.

S
(N 1

35



9. A’connect or conmponent according to any preceding claim wherein neans
associated with the frame of each connector dbmponent for nesting the
conmponent with an adjacent conponent when units are stacked together. 35

5. A connect or corrp%ent according to claim4, wherein the nesting neans

conprise mating sfuds AngoPReASs O MpRReRY geedinut tp cid s wherwputics hestig
| ocat ed adj acent hﬂboaﬂdc&ﬁﬂngm eﬂoﬁrﬁqqskﬁﬁ yind \C/)Vrho%cﬁﬂc@' amaﬁﬂb@rwifﬁ the swibel
A connect or comnponent . accqrdi tq.claimb5. , wherein.eac wi vel noun :
ncl udes, ad) acenaupt cod teratid odiceafh 1 i arictPa Hmaedy e PR e

one, _of said recesses positioned so that the stud enters a recess of an

et L 5} ok eR, CONBC e BTRGEBhor UL GrIRE foPERTR 5EGRLIAS eyl
to claim6, wheremeunhénaludess adintent dedtemuliiontantgeennectard ogerafr said ystuds

rectangul ar, proviggh REeasy Qdil er@%é&?.g% pr:EWifohgcﬁ sb %'aaf e AP CRIUrS Yo SEREKSH an

units with respect to each othe _ ... A connector conponent
according to cl ai fiosently gtacked coppeatar componpt shiles thenepcest racsivesi hsudrf
orienting nmeans f ke agjabénthd sticREEEomPoriemtENt of the stacked units. 9.

A connectorlocorrponent according to any preceding claim wherein 20

each swi vel™nount conprises a generally cylindrical body having a central
cavity and f orned7of tvocpaicctornedripdnegtichesrding te chniabé ewherstire ihe gt utds corgl,
each part general rLsin | £ .cyli ) o] t
according to clai lrrné/‘be,%&\%((a]lr'é::ier'f91 g?: g&dtqggegtﬂw re t\';\'BU'Sg;r Pg&{@g' ug%gﬁgmﬁnﬁn
recess for recei vifungtionpherithaedicentbnntpsked unite with raspeeiote eash atbemect or
positioned such that when the two parts are connected by the fastening

means, the multi-contact connector is retained tightly .in the eng al, i
cavity of the bod$: or PerRoBRCAE veaRRAPENt GKOTdiRT oy iiHBY 2 OF | &inybereip athfed

in {he recess. 30ndkking sfudsOBAE Crlebssed TREIIAAT ord61dhgli rAgarisO fam assuténgfproper
claims I to 10, vvhgr ejn tthef {Leans%{)ldvottal | y connecting the swivel nmount on
the frame conpri s8SVIPEHOlCAITEIH WS es for each swivel nount,

ext endi ng toward
9. ‘A connector component according to any preceding claim, wherein
20 each swivel mount comprises a generally cylindrical body having a central
cavity and formed of two parts held together by removable fastening means,
each part generally comprising a half cylinder. -
10. A connector component according .10 clcirﬁ%, wherein each of the
25 two parts includes a recess for receiving a peripheral flange of the multi-
contact connector, positioned such that when the two parts are connected
by the fastening means, the multi-contact connector is retained tightly in
the central cavity of the body, oriented outwardly, with the peripheral
. flange retained in the recess.
30
. A connector component according to any one of claims | fo 10,
wherein the means pivotally connecting the swive!l mount on thc freme
comprises a pair of pviot nipples for each swivel mount, extending toward
one another from the frame on a pivot axis of the swivel mount, the swivel
35 mount including a pair of recesses on said pivot axis on opposite ends of the

. . swivel mount, receiving the pivot nipples.

* ¢ L M $ *



one another fromthe frame on a pivot axis of the swi vel nount, the swvel -

35 nmount including a pair of recesses on said pivot axis on opposite
ends of the swivel nount, receiving the fi2rot nipples. 11111111 111111
11111 111111 * C L M S * - 12 - 12. A connector conponent

'accordl ng to cI aim 11, wherein the sw vel nount conprises two hal ves
di vi ded al ongl% pl Aneonnesten sPmgosentdaprardingate slaimmd Iy whergin, the wire!

assenbl ed togﬁbbﬁf csaﬁmwfﬁ@hdmeeﬁﬁ&@&o%gtdﬁssone\eamamna said pisot c&:s, _
connect or nghonent agcor Ing to any preceding claim wherein said tlexible
nmean

i nt er nal tabees when Pﬁemfa'a@ femhsr foEming: sidirecesses o dhe PRE bapk
" sides of the &xw. rrultl-cont act connectors of the conponent, and a second
flat cable bus extending fromthe back side of one 10 of the

mul ti-contact connectors and havi ng an opposite end with neans for

el ectrical cohdect Aoronmdctort hemmhenbncwridbig téanyopreeeting clainmppnetreins
secured. 14. _A.C di

Further 15 st APRESL ImdRAP it B5RBHEN Y s MoP BRCHIY Suudhiing

t he second or bemeen rtbe bc¢lemldcs mf thg. two ouﬂhemrﬁncfcmqomems aek othei ng

to claim 14, uhehGhdht! Hﬁr‘d E:E‘Je%éﬁ&‘*?lo? meéﬂbwemeﬁ\gmsm theBack Qﬁ&%‘?t n'e” the

SW veI’ unt at each of two positions 90 rees mgart and
spring-1 oadedof dbe m‘délaﬁ‘l"éﬂﬁb ICBPW*EES\/F% hswstqrbﬁmpsnﬁ ¢ Wf’frharﬁsc%for

engagi Nng in ekldeeficefl coheciRnCiHts Maduhi®lod AiHieh Ak &netoth 86mbhsentisvel
nmount is forced 8éj.ually out of a held position. 16. A nmethod for

connecting a SEY of electrical conponent units 25 wher ei n
el ectrical conductors are to be conhected in parallel anong the units,

conpri si ng nti an _inobut nulti-contact. connector tp
mul ti - gaont ac{n?tcﬂonne&gt Sre ﬁggvﬁ%"é?o"ﬁﬂﬁnﬁcﬂg in o{}r ﬂ%"éﬁg‘?‘ﬁ"% ‘i’?' Hf‘r'y}ﬁ{er
secured® t o t hinaledipgrmeeansufrrt réleasablyt holdimg tthe awjiels otosntiioi thel sec®od da'gr*sgs

froma first gﬁé epirdligtakidnl Ng outwardly of the unit to a second
orientation 3 I'n position to be el ectrl cally connected di rectly to an
adj acent unit stacked

15. A connector component according to claim |4, wherein the reteasable
holding means comprises a detent in the swivel mount at each of two
20 _ positions 90 degrees apart, and a spring-loaded reciprocable holding device
positioned in the frame for engaging in either of the detents.and for being

retracted when the swivel mount is forced manually out of a held position.

16. . A method for connecting a series of electrical component units
25 wherein electrical conductors are to be connected in parallel among the
units, comprising: mounting an input multi-contact connector and an output
multi-contact connector on swivel mountings journalled in a frame member
secured to the component unit for rotation through substantially 90 degrees
from a first orientation facing outwardly of the unit to a second orientation
30 in position to be electrically connected directly to an adjacent unit stacked
therewith, the swivel mountings beiﬁg at first and second locations on the
frame; connecting the input and output connectors internally with a flexible
connector cable, and providing another fiexible connector cable extending
_ from one of the multi-contact connectors for connection internally into the
35 electrical component unit! to permit swivelling rotation of the swivel
mountings while maintaining electrical connection; rotating the swivel

mountings at least two of the component units to the second orientation for

-
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therewith, the swivel nmountings being at first and second | ocations on the
frame; connecting the input and output connectors internally with a :
I'exi bl e connector cable, and . providing another flexible connector cable
xt enﬁi ng fromone of the multi-contact conmé3tors for connection
interhally into the 35 el ectrical conponent uniti to permt swvelling’
rotation of the sw vel nountings while naintaining electrical_ connection;
‘rotating the sw vlireghoeennegtion g?efl”éégt“"t'ﬁb séecking ot Jepntwe unitist togethergnd
IseC_otndt orient ?t i ?ﬂrédﬁ]y matin ’BEhedhb?@koﬁmafdm't ﬁﬂfd??'fo\ﬂﬂﬁl " 8 dd:‘tj&éeﬁi s%aaalditmﬂfsat
eas Wo units to er an irec in e i -cont act, connect.ors
of 6\\t"h/e adj acent sYﬁER‘é*deﬁW?%l W“Pﬁﬁ{% @ﬁ"&r ﬂ%?lwe(?(?%&a%qndc?g?égg ﬂéﬂﬁgﬁ'n"ne
them and rotatingf the bamatedpin obnridedonsnarat ¢ak pssochated eswtivels maodtingeto the
associ at ed> swi vel ..mount. | i < i ELentat i j y,
i nterconnection b "LTSS %'{ait 'Pghtog fc§{‘1'ﬁ" o%vsrr%%jgpébggéfr%}%a etég'rgr%o eﬁt&% ?é.m&%'
A net hod accor diregnate eléciirinal ¢émpamentainitst he nul ti - contact connectors are
mal e and femal e pin connectors. 10 18. The nethod according to claim 16
or 17, wherein the electrical conponent units are conputer and peripheral.
units, with the nld-ti-Bornathedc ssserding s te aclaimgl G otheseine thenamultigrentact n
paral | el among t hgodMaktsrs at® male a8 femalk SiardvRRESors.oNPonent - f or
interconneging a series of electrical conponent units substantially as
her ei nbefore described with reference to the acconpanying draw ngs. 20. A
met hod of i ntercomdiect Thg mefteid ascardirg ¢ctclairal | & wrpbhemheneint she @lectrical

o oo e 855 507 ESmBbALAR Hif ER°E8BSr ok bdr FHEFANGR 1, it 08 HATRAGMGES

connectors carrying both power and signals in paraiiel among the units.

~ 15 19. - A connector component for interconnecting a series of electrical
component units substantially as hereinbefore described with reference to
the accompanying drawings.
20. A method of interconnecting a series of electrical component units
20 substantially as hereinbefore described with reference to the accompanying
drawings.
25
\—/
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