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2187340 ELECTRI CAL CONNECTOR HAVI NG ELECTRI CAL CONTACTS PROV| DED W TH
RETENTIFON' MEANS This i'nvention is related to an electrical connector having
ane el ectrical contact disposed in a dielectric housing, one end of 5 the
contact -is connected to, for exanple, an end portion of an el ectzg.lcgl’?g/idrﬁé,
and thé&>dther end of which is electrically engageable with a mata

el ectrical contact iHSEQERMALNEONNECTOR IHAVIONG | BICEC TRECAQNCONTAQqisudes
a resilient |atching nenber having a 10 proj ection nenber that engages an
i nsi de surface of the housi ng RRRVEREDpWETENRETENTIEON aMEANSy nmenber from
proj ecting beyond an outside surface of the housing. Prior art -electrical
connectors shown i n Fi Ji¥esingenptiepnis irgtatadcimmecebacthisakicognectard having
plurality of contacts 5, 15 which are retained inside passageways 2 forned
i nsi de the housi ng?1.8'8HEIG fotest dispraeddin @ dirleptrie|housing i emegend of

el ectrical engagengnt with a, pin, a connectjng portion 7 to which the end
of an electri cg’? % qog&%q}nr%(’cpgaea}?@néodggﬁpeéarpgled aNpEhROHIR @f ran

h senb | [ d I | i .t he, -5 held
T a row by carrictEckicf gire- othofhe b cb¥ener BRIt s SRtreAly
contact asserbl y berng Bl YT REAME LHEIERSARIRNS 120k UhStcr

connect or housi ng gure 7A 1S @ Cross-secti

connector, along tgg;ld = of Figure:-6. As shown in Figures 6 and
7A, 25 at this sta%eé,dtgﬁl yb'{'ﬁ'ﬁglr'ecept acle portion 9 of each contact 5 is

inserted in the respecirnge cHRERROMeRIas APEsiiRtCRRIGRY Abmber having

AN 10 projection member that engages an inside surface of the housing

thereby preventing the latching member from projecting beyond
an outside surface of the housing.
'Prior art electrical connéctors shown in Figures 6-8
comprise a connector housing 1 and a plurality of contacts 5,
15  which are fetained inside passageways 2 formed inside the
hbusing 1. The contacts 5 include a receptacle portion 9 for
electrical engagement with a pin, a connecting portion 7 to which
the end of an electrical wif'e is connected "and. a clamp 8 to clamp
6nto tﬁe wire. The. contact assembly is composed of a plurality
20 of the contacts 5 held in a r;ow by carriers 6. Figure 6 shows |
each of the contacts 5 of the co'ntact.assembly being partly
‘inserted in the passageways 2 of the .cé_)nnéctor housing 1, and
Figure 7A is a cross-sectional view showing the connector, along
the line VII-VIl of Figure 6. As shown in Figures 6 and 7A,
25 at this stage, only the receptacle 'por’-c-ion 9 of each contact 5 is

inserted in the respective passageway 2, and the connecting



.

-Lortion 7 and clanp 8 are exposed outside the housing 1..At this tine, the
resilient |atching nember 10 formed on each contact 5 has its free end
projecting inside the tenmporary hol ding aperture 4 and retains the contact ;,
5 at this position. 5 In connecting the electrical wire Ato the-

cont act 5, 't NG, diefeh 7S SRECE R Id Sfle! Bk RoslPlus Ol 5, GONNERLT O pgr 140N 7

so that an el rical wre 1s 'electri y connecte ‘onnecti ng

portion and rehad Nglet h@,'r&@i- gbsé_limﬁﬁtlatémggc!n?é%e% 119 ggm‘e@vgﬁ gog, ar ound

the insulation of wreé n us the™wire A'is 10 securely retained in

the contact 5 dpnthé¥ S hAMItS. FRACRNAOHrBfcting SiHsRED GRMRERBSBEYry Nsert ed

inside its respective passageway 2 as shown i Figure 7B whereaft'er

carriers 6 arendi@iny eperflird Bi sndirRairshend rdat&ndsolt the pesitldnent
| at chi ng nenber 10 projects inside a |atching aperture 3 forned in the

housing 1 and 15 kngageectingh thacelebtticainyide A etcitAengoritaet conitaets 5. in
position in housing 1. The assenbl ed connector is matable with a

conpl enent ar y veirecisr pceds-fitteddnte sdotst hfittheheorertirtd groetioni Nsey tthdt

t hrough the insertion apertures la formed at the front face of the housing
1 engage wit h arhelectrigat awsine poreleotricglywfcondmectér: wisht Hue cohneatidg
accordingly, electrically connect both connectors. Wen using the

above- ment i ondPrémandoretaingd | thergit.or Nextaythse champi @ds bent verire A
connected to the contact 5, and a problemarises in that the resilient

| at chi ng menb@ndi@rpefdpéhesinsuiation f wires Aulandighusr e amirepAojiect ed

outward from the Iatching,gperture 3. -2- .
10 securely retainied in the contact 5 by this clamp 8. Each contact

5 ts then compfetely inserted inside its respective passageway 2 V
as shown in Figure 7B whereafter carrier;s 6 are removed. At
tr;is time, ﬁhe free end of the resilient latching member 10
projects inside a latching aperture 3 formed in the housing 1 and

15 engages with the housing 1, retaining the contacts 5 in position
in housing 1. The assembled connector is matable with a
complementary electrical connector so that .the pins thereof
inserted through the insertion apertures l1a formed at the front
face of the housing 1 engage with the receptacle portions 9 of —~

20 the contacts 5, and accordingly, electrically connect both V
connectors.

Wheh using the above-mentioned connector, a pulling force |

may be 'applied,-.to the wire A connected to-the contact 5, and a
problem arises in that the re_silienf latching member 10 may be.

25 bent by this pulling force and projected outward from the

latching aperture 3.

-



I nsview of ,thi's problem a connect.or having a contaect as shown in Figure 8
has been proposed. The connector 1 i ncl udes the contact 5 with a |atching
menber 10 having bifurcated end portions, one end portion 10a extending
into the latching 5 aperture 3, and the other end portion 10b being

di sposee i nsi de t he passageway 2.. Thu the_contact 5 is firmy retained in
t he passageway by the%hﬁ%@"er?énﬁ"ﬁ'f PEORIED 42 n5P T EHI8T 10 V'Qﬁd*’l%ﬁ”‘ﬂ"‘?haﬁ he

Contact 5 As. “phlA R FSuS SORGE G BrbBFg FIRYEEEAGARE Rduces
prevented from pie GeRkAG BENAH ol RACAE HEmBUE TAE RaBind N5 dpUSLASe NN
pul t he

subjected to a certain anount o I ng Torce. However, en wreis

subjected to a stpeRgomdll |4 &kt CBortidle faM a&rehhmtlﬂﬁ C%naoga@ﬁsn
prevented from projecting further outward fromthe oUtside surface of the

15 housi ng becausgp@fturBes bendi Bige Wthbheerf Gdreidhi 906 - beRgEakHoselNinider
to bifurcate the tip of the latching nenber, the | atching nenber nust be

made wider and bothe lpaksagews®d RndTpak! i 0s cobitdctbs iBr fivintiedetdinBdain the
speci-fied strength. Therefore, when the contact is inserted in the
passageway, a strpagsagewaycbly tine Zihdageoentsof ahei erdl partiefsonoatdred 10b
| at chi ng menber, and thus a problemarises in that a stronger force is.
requi red to inserwithhéheohoasing Ahes, aspndéing htorbenidi eyeofed lom héuwirat ed
portions nust be precise, a problemarises in that the control of the
bendi ng may causecenmégdted| to ethedpontectrenuf Ads@ur i the epsl portion j0a of
consi deration of the above-nentioned problens, the object of this invention
i's {0, providelta cHieRing HaembRy d & dsi Preygnted. from projecting beyond the.
' outside surface of the housing when subjected to a certain
amount of pulling force. However, when the wire is subjected to
a strong pulling force, the end portion 10a cannot be prevented
~ from projecting further outward from the outside surface of the
15 hoUsing because of the bending of the end portions. Moreover,
‘in order to bifurcate the tip of the latching member, the latching
rﬁember must be made wider and both bifurcated end portions
S hust be provided with a specified strength. Therefore, when
the contact is inserted in the passageway, a stronger insertion
20 force is required to deform the latching member, and thus a
problem arises in that a stronger force is required to insert the -

confact. Also, since the bending of the bifurcated portions must

~ be precise, a problem arises in that the control of the bending

may cause difficulties during manufacturing.
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-4- According to one aspect thereof the'invention con- sists in an,
~electrical connector, conprising: a dielectric housing having a passageway
extendi ng therethrough and a | atching aperture di sposed therein; an g
el ectrical contact disposed in said passégeway and having a resilient ~

| atching menmber, apJee-AHl B bhd a 'ét'_ehaﬁ'gag ‘E‘B{q&b%&&l x{’i%&?ﬁd in
said | atching aperture; and a projection on sal atchi ng nmenber adj acent
sai d free eHB¥®rirngagedestrical soNNeSter s aomprisimgne hdirlegtsict hat
if a force hGusPRy Advihd e poPsagbway axtdifin§NtREREEh R Udh (d¥d a
direction of |a€frt|on of the contact. into the paSsageway,, tﬂs roj ection
Wil prevenateRing aPeRLuTe HEDoRat TheRehher an, GHEGRRISAY FPIRAGHA t he
bt ant | Bl L e e b Tt B het bt Ao g
substanti a cmal ly, [espec o_gai tehing .nember. . According to
anot her as&%‘flﬂ%ﬁér&)ff%% 93@2&?‘%)%;08 sisﬁiscfli' agﬁﬂé’}&t’ﬁ‘&g?%&ﬁjﬁg for

i nsertion idispasedsdmgeamidolatchiinigcr@peértuvesi mand canprogecdion comt act

ti f ' ' :able. ' .
ot i nati LRk AEETnG BREEE Thdte b0l SR o] Wiid £, @0dShent

resilient [vkehian inside surface of thehonaingigalthahtdftavferce isce
end of sai hppi sbdNGdeEher cbEPaetblit vat BiiRkctt BOR' bippoLitbhedouséng to
mai ntai n the ‘cont act '|€ t he gaisagegaé'h adprgé ect on on t he | at chi ng nenber
adj acent a $¥ERELIRN ( Ak LBPEFBIOBGa e contact into the passagewdy,
the projection will prevent the free end of the latching
member from projecting beyond the outside surface of the
housing, and wherein said projection extends substantially
normally with respect"to said latching meqber. ,
According to another aspect thereof the invention
consists in an electrical contact for insertion into a

passageway of a dielecfric housing, comprising: a contact

g) :

section for elebtrical engagement with a matable electrical
contact; a terminating section for termination to an elec~
trical conductor; a résilient latching member as part of
said electrical contact with a free end of said latching
member disposable within an apefture of the housing to
maintain the contact in the passageway; a projection on
the latching member adjacent a free end thereof for ehgage—
ment with an inside surface of the housing so that if a
force is applied to the contact opposite to the direction
of insertion of the cdntaCt into the passageway, the pro-
jection will prevent the free end of the latching member
from projecting beyond the outside surface of the housing,
and whe:ein:Safd prbjection extends substantially normal
with respect to the latching member.

For a better understanding of the present invention
and to show how it may be carried into effect, reference
will now be_made_by way of example to the accompanying

O



nent with .an inside surface of the hofuéi ng so-that if a force is applied to
the contact opposite-to the direction of insertion of the contact into the
-passageway, the pro- jection wll "prevent +4am-free end of the |latching
menber from prqj . bgyond .t ke out si de surface of the housing, and

wher ei_R4sai d prack)]gg}éh%%r{ ?)ét gﬂl&tséifs?ubstanti ally normal, with respect to the

| at chi ng nmenber. For aFbogure linkerat BEFSREGFiIVAe Vit af thEeRoRACSEIR o

show how i t' mayceerédnyg ¢ ithia Snvemitionsf erence sii | now be made by way
of exanple to the accogpanying, , -4a- _draw ngs,, in.which, Fiqure iS
per spective vi ew of th%nPQB%r?e% oF'sac‘?co_?ﬁ?ﬁﬁ'ts%qtf‘&gnmﬂvé’ﬁt?%n,%%ﬁ‘ﬁﬁ?% ﬁ’ies |

a. cross-ssect i-omhn‘dcmuxsm&ﬂggt}ﬂwldmmemm drofjgure Ilizne 11-11 in Figure
1; Figure 3 is a crosszsectional .yiew gl . eq} oL W
contact inserted corrpl%f’gf"ﬁ:q nzi ﬁé aeéﬁggngi %gé%%dsﬁ%g v(%\hée“s' g?%v%i(}ﬁ%eg S

with the tern cannestmr twith othehgontacictinsginhed conpletelyt insidegdhe

cross-sectionak, i f eth8SiiiY 478 ChbRfeBBRRCki%h e COOPRERAK i

Figure 3; Filhg\&sé'vi%&lasﬁg Bglrgt wﬁerspecﬁ ve V?gw of tﬁ'e. contact when g
: portiop'of the contact;

‘Figure 4 is a part enlarged cross-sectional view of
the resilient latching member of the connector in Figure 3;



. "rermved fromthe connector; FIGURE 6 is ‘a perspective view of the prior art '
connector; FIGURES 7A and 7B are cross-sectional views showi.ng the 5

- connector along the line VII-VIl in Figure 6; and, FIGURE 8 is an enlarged ;
cross-sectional view of the resilient |atching nenber of another prior. art

connector. The fol | iLs.a detajled description qof the preferred .\«
enbodi nent of the t&é@éﬁ‘t L‘;i fﬁ/(?ntplaSL,pWstpﬁc 'é(FeP'é‘_ar’(Y:eoc%t e entact xheSipanyi ng

drawi ngs. Fig e%vjead'fr%ﬁ?vi’hgow&ggr;zo whi ch conpri ses a connector
|

housi ng 21 and a plurality of electrical contacts.25 which are retained in

passageways 22 forpgrsiyRE §he Q%b?—isggc'g‘%e vgglc_?gct?\?gsﬁ%rg%é ESJ‘H&%%BOH i on

receptacle portion 29, connecting portion e en

of an el ectrical v&r@hgscgnngﬁaeﬁ%l W&B%égﬁg OL (_“Qe%Fa ?%?@t g,f_.& he wire

when connected. The contact assenbly 1s conpose urall

contacts 2§ relbaineetbr Bichd e MIn€ AV IMLYIE iR bFiguFe %Y @nd, Shows the contact
assenbly which'is partly inserted in the housing. 1n Figures 1 20 and 2,

only the receptacl BIGIWRE @n ig9aAl eptEryedOiract-stetional NGRMW egf ithet he
passageway 22, and the connecting portion 27 and clanp 28 are exposed

outsi de. At t hiesiltentelatthing meenbErdobfanogtBer ipibr lart cdonr@cemnber 30 forned
on each contact 25, is disposed within tenporary hol di ng aperture 24,
t her eby retaini ng PBet frdlondngaig sa Xetailedhidesqrpitiohonf the tprefermed
projection 31, which i.s an integral part of the |latching nmenber 30 and bent ,
at a right -5embodiment of the present invention, with reference to the :
10 accompanying .dfawings. _ | ' \J
Figures 1-4 show connector 24 which comprises a connector \
housing 21. and a plurality of e!_eétrical contacts 25 which are
retained in passagéways 22 formed in the housing 21.l Each
contact 25 includes receptacle portion 29, connecting portion 27
15 to which the end por'fion of én electrical wife is connected, and
clamp 28 which clamps onto the wire when connected. The
contact assemb.ly is composed of a plurality of contacts 25
retained in a row by carriers 26. Figure 1 shows th_e contact
assembly which is partly inserted in.the housing. In Figures 1 .~
20 . and 2, only the' receptacle portion 29 of each contact 25 is \J
inserted in the passageway 22, and the connecting portion 27
and clémp 28 are exposed outside. At this time, the free end of
resilient latching member 30 formed on each céntact 25, is.‘
disposéd within temporary ho!ding aperture 24, thereby retaining

25 the contacts 25 at this position. Further, a projection 31, which

is an integral part of the-latéhing member 30 and bent at a right



aﬁglie to-the l'atching menber 30, i.s formed at the side portlon of resilient
| at chi ng nember 30. Projection 31 is di sposed within the passageway 22. In
connecting wires Ato contacts 25, the wires are 5 press-fitted into slots’
of the connecting portions 27 so that the wires are electrically connected
with thetconnecting portions and retained therein. Next, the clanps 28 are
bent over and aro@Rgle ke thier ldching sembar BRe isi farmed at dhe sidey ppetian rofd
in the contacts 25 b'Y the cl.anps 28. Then, as shown.in Figure 3, the 10
contacts 25 are céﬁﬁ‘l '@Pél iptehhingy mambersidge tﬁ@lséﬁgﬁgéM§sd§P05Aﬂ witihén
time, the free engﬁ resilient_latching nmenbers 30 project into the

| at chi ng apert ur e§"2PISPRBWBY 4-he housing 21, and accordingly, the

contacts 25 are retained in the housin assagewa Furt hernpre, at thlé
tinme, the projecti onsqgl C8P8eit3n9d|“§5%§ 8 %ﬂsgﬁ’ét%l’ié pas sHife Wl €s aAte engage

W ih o compl enbnt Bre kg8 AR AR e Soniarlioh " BaEHRRS Wt o thel the
eceptacte norti 003-290L ybeSAThACANEEedifh Gh L6Ahe AL Sl BRDERYE"

20 both connectors I's rea Oj e

of a latching ar m-dfhihed 'Bidrain.t NReRP! HAR ag@g,gctsﬂ%fret Bsnb%%r%&%rgnﬂgges

with the housing of the conplermentary” conne ereb retainin
housings in the meh@dwi@adiALi @8- tHdt the wirdaXia atreefﬁ?fﬁﬁ MRl e d muluké ng

force is exerted in a direction opposite to the insertion directi-on of the
contacts upon -6- contacts 25 by the clamps 28. Then, as shown in Figure 3, the
\_ 10 contacts 25 are completely insertéd inside the passageways 22.
At thjs time, the free ends of resilient latching members 30
project into th-e latchi'ng apertures 23 formed in the housing 21,
and accordingly, the contacts 25 are retained in the housing
passageways. Furthermore, at this time, the brojections 31 are
15 disposed inside the passageways and engage with the inside walls
 of the passageways 22.
| When the connector 20 mates with a complementary
connector and the pins thereof engage with the receptacle
portions 29 of the contacts 25, an electrif:al -connection between
20 both conn.ectors is realized. Moreover, at this time, a projection
41 of a latching arm 40 formed at the bottorﬁ surface of the
housing 21 engages with the housing of the complementary
'con'néctor. thereby retaining both housings in the mated
condition.
25 ' Next, the case where a pulling force is exerted in a

direction opposite to the insertion direction of the contacts upoh



f . .
‘the wires Ais considered with reference to.Figure 4. If tension is applied(
to the wire in Figure 4, the free end of resilient |atching-menber 30 may
not project outward fromthe |atching aperture 24. However, the projectiona
31 counteracts the tension 5 by engaging with the inside surface of the

housi 21, theref ] . lLient |atchi 30 js,prevented
f?grsnl B?oj ecti ngﬁ%u '\%\gsrd&ggy%é{%??ﬁ%%og{'gﬁ eelflg':]éra czfcggoﬁﬁglf‘ﬁg "nouLfﬁ .rs(?%fl"so, as

h in Fi 1 j Wiof . il | i - b
IO FLOLE, S o Wk L4 o AP B e
conventional CRABRHPL MERSEM 3@ :ﬁé%b?éjea\ 80y ﬁ%ﬁprt‘ﬂviengét3éhi¢£e' Wi dth

of the portion 30a ere the elastik deformation Is created at t time of

inserting the ggédtae 115 rHIweoer, aRd %hﬂé@ii@ﬁ%1 leantéicts the nardsd to
insert the contacts into the cavity. urthernore, even if the 15 angle

[err]  at swhib}p tehgaghsi | wetht dhat dhsie reurTece 36F i thebawdusingand is 1arger
than usual as shown in Figure 4, no problemw | arise because the free end
of the resili etherefiorehi tine feebaend3of irespiiente hiteHirfg G0 beiprgventice cian
outward fromthe |atching aperture by the projection 31 engaging the inside
surface of theppgectingsoutyardrheyendrthe autsideasurfgeeiad the dowsihgwher eby
the bending of the resilient latching lance is sinplified. As disclosed
above, according télshi @si shemt | igh Figucefse thaewjdih dttdfothe i resiliented
integrally with the resilient |atching nember, which is inserted in and
engaged with tRR&chHiBgsingnbama025ant peethesame tase thatiafi dhe residenthg nenber
I's prevented f{om,proj ecting outvaard even when a' pulling force is exerted .
on the -7-10 atching ‘member” 10 of the conventional connector shown in \J
Figures 7A and 7B. Accordingly, the width of the portion 30a -
where the elastic deformation is created at the time of i'nsertin_g- i
the contact is reduced, and therefore, less force is needed to
insert the contacts into the cavity. Furthermore, even if the
15 angle 0‘\ at which the resilient latching member 30 is bent
upward is larger than usual as shown in Figure 4, no problem -
will arise because the free end of the resilient latching member
30 is prevented from being projected outward from the latching
aperture by the projection 31 engaging the inside surface of the —
20 housing. Therefore, an advantage is obtained whereby the ~/
bending of the resilient latching lance is simplified.
As disclosed above, according to this invention, because
the projection is. formed integrally with the resilient latching
 member, which is inserted in and engaged with the housing, the

25 free end of the resilient |at¢hing member is prevented from"

projecting outward even when a pulling force is exerted on the



contact in a direction opposite to the insertion direction.*Further, the

width of tHe resilient |atching nmenber can be kept small, and thus only a
sgmal | force is needed to insert the contact into the housing. 5 10 15 20 25
- 8- -9- 1. An el ectrical connector, conprising: a dielectric housing

havi ngi\a passagevamntest eindiangdit betien hoppgsitento atheaticisengomapditestiondi sposed
therein; an electrical contact disposed in said passageway and having a
resil.ient |atchi ngurthebertheawidtie afnthereresiliasft tatctincmembay eanbee Hesitng
di sposed in said |atching aperture; and a projection on said |atching -
nmenber adj acent ssmallfeed thus fomly engmadimfencenis meaded 9 insestrif@ceodRct he
housing so that if a force is applied to the contact in a direction
opposite to the dntecihieohowsingnserti on of the contact into the passageway,
the projection will prevent the free end of the | atching nenber from

proj ecting bey"ond the outside surface of the housing, and wherein said
projection extends substantially

10
U
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25



hormal Iy with respect to said |atching nenber. 2——Aa—electrical, contact '

for inserti
contact sec
tact; a ter
resilient |

on into a passage- way of a dielectric, housin conprising a
tion for electrical engagenmenjgwth a mﬂﬂlmgnllﬁmnﬁLJMI con-
m nating section for termnation . to an ! duct or

h a feeée

atchi ng nenber. as part of ectrical'contagt Wi t

; a

end of sai dil.at chi nanneléet rdicyipsainge st blei,n compariasing e @f?iésﬁm&sjm?m to
tact, in.the. : t
ReSH ot nls 07 o BRI o R SRS e PRl el 7T

mai ntain th
adj acent a
housi ng so
direction o
will pre- v

subst anti al
el ectri cal

tazching gpexture dppppsed: Ahereiguntantebppbricslt contact

R : £ . a8 B 1 dd o on
teirthbE’t%%eretdf (rigle%ear}?hg‘ thg I atychi ng mer%B%? rom prle ectlrynéarﬁ'g{%nd
the outsi deMemaee 8f Imee RRA| Mgand PhHnsrédn lakching %WWegﬁé-ﬂkﬂs

HY spded Yht Baidspestchonghaperitilrey ARADY .projectibh on

SLectLcs! BRle Sk W ARy FHER. o Tor wddgilen

with an inside surface of the housing so that if a force is
applied to the contact in a direction opposite to the
direction of insertion of the contact into the paséageway}
the projection will prevent the free end of the latching
member from projecting beyond the outside surface of the
housing, and wherein said projection extends substantially
normally with respect to said latching member.

2. An electrical contact for insertion into a passage-
way of a dielectric housing, comprising: a contact section
for electrical engégement with a matable electrical con-
tact; a terminating section for termination to an electri-
cal conductor; a resilient latching member as part of said
electrical contact with a free end of said latching member
disposable within an aperture of the housing to maintain
the contact in the passageway; a projection on the latching
member adjacent a free end thereof for engagement with an
inside surface of the housing so that if a force is applied
to the contact opposite to the direction of insertion of
the contact into the pasSageway,_the projection will pre-
vent the free end of the latching member from projecting
beyond the outside surface of the housing, and wherein said

projection extends substantially normal with respect to the

latching member, _ _

3. An electrical contact as claimed in claim 2,
substantially as hereinbefore described with reference to
the'accompanying drawings.
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