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40923. ma TI TLE I nprovenents in Fused El ectrical Connectors This invention
relates to fused electrical connectors and is particularly, but not
essentially, concerned with fused electri-cal plugs or sockets. Ideally,

el ect,ri,gal _appli ances should be fitted with a fuse having a rating which is
natcﬁ@ggﬁd“Fhe-current consunption of the appliance. pl i ances mhiﬁg are
connected to the mains supply through a fly- lead includ€ 2 @ Uy Ssst Iysg
which is adapted to receive a cartridge fuse of an appropriate rating. Fret
pl ugs when supplied usually have fifted to thema fuse of the maxi mum

al l owabl e rating such as thirteen anp. It is conmon practice to provide
appliances wwth a fly-lead including a noul ded-on plug and in this case the
manufAFLErer can fit a fuse to the plug of a suitable rating for the

current consunption of the appliance. Nevertheless, if the fuse has to be
changed,- it is quite likely that the wong rating will be fitted. In
accordance with this invention, there is provided a fused electrical
connect or WARIOVEME ive Rused Bledtrigab Gonngetots in which the fuse is
non- :

- This invention relates to fused electrical
connectors and is particularly, but not essentially,

concerned with fused electrical plugs or sockets.

Ideally, electrical aﬁpliances should be fitted
with a fuse having a rating which is matched to the
current consumption of the appliance. Appliances
which are connected to the_maiﬁs_supply through a fly-
lead include a plug assembly which is adapted to
receive a cartridge fuse of an appropriate ratiﬁg.

Free plugs.when supplied qsually have fitted to them a
fuse of fhe maximum allowable rating such aé thirteen
amﬁ. It is common practice to provide appliances with
a fly-lead including a moulded-on plug and in this case .Qn
the manufacturer can fit a fuse to the plug of a |
suitable rating for the current consumption of the
appliance. Nevertheless, if the fuse ﬁas to be changed,
it is quite likely that the wrong rating will be |
fitted.

"In accordance with this invention} there is
provided a fused electrical connector wherein the fuse

body itself or a receptacle in which the fuse is non-



det achabl y nount ed has a keyed construction which is conplenentary to a
keyed construction on the body of the connector whereby only a fuse or
receptacl e having the correct key can be fitted to any particul ar
connector. I n one enbodi nent of this invention, the connector incorporates
ajscavity with side walls having formations defining keyways which are

compl ementary to formations provided on a receptacle in which the fuse is
non- detachably nounted, the fuse receptacle being engageable with the
cavity and the cavity further includi'ng €l ectrical contact neans which are
bridged by the fuse. The fuse may itself have a body with the appropriate

eyways ofe IS INELRLAN WIS LSS SOIIYIRG A Cqtidfias, type fuse

which is na receptacle p I'ng provi ded on the
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connect or. h suc¢h an arrangenent 1t 1s only possi t he correct

rated fusgd Qdihetidt Wrdt b oAl £ Yhie MRt AN iHhPh@dvant ageous

arrangenent -the receptacle conprises parts which fit around a cartridge
fuse so ahd CdigdBN&YY LN PROT ilthe d U ady Peatidii et achnent. In a

second aspect of this invention there is
connector.

In.one embodiment of this invention, the connector
incorporates a cavity with side walls having formations
defining keyways which are complementary to formations
provided on a receptacle in which the fuse is non-
detachably mounted, the fuse receptacle being
engageable with the cavity and the cavity further
including electrical contact means which are bridged by
the fuse.

The fuse may itself have a body with the
appropriate keyways or more preferably the fuse may
comprise a cartridge type fuse which is held within #

W receptacle preventing detachment and provided on the
| outer surfaces with appropriate keyways to engage the
cavity in the connector. With such an arrangement it
is only possible for the correct rated fuse to be used
with any particular connector and in an advantageous
- arrangement - the receptacle comprises parts which fit
around a cartridge fuse so as to permanently engage the
fuse, preventing det#chment.

In a second aspect of this invention there is



provided in conbination a fly-lead and el ectrical connector-assenbly for
use with an electrical appliance, the connector being permanently noul ded
onto the lead and in electrical connection with the conductors at an end of
the lead, and further incorporating a fuse assenbly as herei nbefore
referred to. Wth this arrangenent coded | eads conplete.w th plugs and
fuses, for exanple, can be supplied to a manufacturer or electrical fit
for flttlng to an appliance with the_lead and plug having the correctra ed”
fuse which may only be repl aced by a’ 3fuse of simlar rating by virtue of

t he conpl enentary engagenent of the rel evant keyways between the plug body

and 1 Usfof SEERAF! EonPlitl; Bn 24T 198TBRN LhASLAXCRYPLAR the necessity for a

consu t 0 an” applrance an econdly avoi ds the danger

of a COgSHIBLo fnéggfmgeytkarfagalggthhsﬂ gsgLiegtafated fuse as a

repl acenent. e understo eac erent rating of fuse has a

uni quegFPN{ 494 At { A @@nﬁ@éﬂ@%'9@§n£0§5}ﬂ9n89?1§eM$@Y§e&hbﬁpoonly .

co-operate with the-uni que conplenentary fornmations provided on the

connectié hedly . aermsnl@yeatrpaaandoﬁﬂééheanpﬁeiarfﬁ@l features .thereof are

nore fully described wth reference to the _ :
conductors at an end of the lead, and further

incorpofatingia fuse:assembly as hereinbefote_referred.
to. With this- arrangement coded leads complete w1th S L
plugs and fuses, for’ example, ean-be suppl;ed to_aauﬁ
- manufacturer or electrical fitter'fpr,fi;iiﬁggto.an'
appliance with the“leadsan& plug having:the-correct”,
rated fuse which may only. be repfaeed-by}aefuse of -
similar rating by virtue. of the complemenfary
engagement of the,relevant keyways ﬁetween the plug
body and fuse receptacle. |
Such an arrangement. firetly-avoids;the,neceseity.:
for a consumer to fit his-Own plﬁg tojenhapplienee_and_
_eecondly avoids the danger of a consumer inadvertently L NS
jfitting the inccrrecfirated fuse as.a;repiacement._e |
As will be ‘understood, each different fating ef
fuse has a unigqgue configuration-of-fermapioﬂs forming
the keyways which enly-co¥operate.with the,unique
complementary formations provided on.the.cqnnector
body. | |
This invention and further preferred_features

- thereof are more fully described with reference tQ;thC

I



4 acconpanyi ng draw‘ngs whi ch show a noul ded pl ug assenbly for an appliance
with an integral fuse. Referring to the drawings: Figure 1 shows a
perspective view of a plug noulded to the end of a fly-lead for connection
with an appliance, Figure 2 shows a partially cutaway vi ew of the plug of
Figure 1, Figure 3 shows a detail of the cavity for receiving the fuse,
Figﬂre 4 shows an expl oded view of the fuse receptacle which engages the
cavity of Figure 3, Figure 5 shows the cartridge fuse carrier contacts,
Figure 6 shows the fuse receptacle as<enbl ed. Figures 7 and 8 show a .
further keyed fuse, and Figures 9 to 12 show yet a further key fuse

] British Standard
hr o6 pi R RmPRLg g s i WA o' AU F e BIL T Cont act pi ns 2.
The DOY ds i3t Q2o JBY ek &%J%.{é@d&ﬁ g ch is for

connection wth an appl1 ance. The el ectrica
Referring to the drawings:

Figure-1 shows a perspective view of a plug
moulded to the end of a fiy-lead for
connection with an appliance,

Figure 2 shows a partially cutaway view of the

\/
plug of Figure 1,
Figure 3 shows a detail of the cavity for
receiving the fuse,
Figure 4 shows an exploded view of the fuse
receptacle which engages the cavity of
Figure 3,
Figure 5 shows thé cartridge fuse carrier
contacts,
Figure 6 shows the fuse receptacle assembled.
K*/ Figures 7 and 8 show a further keyed fusé, and
Figures 9 to 12 show yet a further key fuse
arrangement.
Referring to the drawings, Figure 1 shows a
"British Standard three pin thirteen amp plug having a
A body 1 with electrical contact pins 2. The body 1 is

integrally moulded on to a fly-lead 3, which is for
connection with an appliance. The electrical

conductors within the lead 3 are connecied with the



conductors within the lead 3 are connected with the ~ approp?iate pins
internally before the plug body is noulded on to the end of the |ead. The
body is - provided with'a cavity 4 which is adapted to receive a fuse .
assenbl y. As shown in Figure 2, the pins 2 and cavity 4 are carried on a
base-plate 5 to whichbthe -- appropriate electrical connections are nmade --
with the base plate being thereafter-integrally noul ded together with. fhes
body 1 by an i njection moulding process, for exanple. As shown in Figure 3,
the cavity conprises a - rectangular unit having connectors 6 at each end
and with noul ded formations 7-form ng keyways. The-cavity 4 is adapted to

rece e t : M@i ' i expl oded yiew.in Figure 4...  The .
recepé(a% elrlc%t(rar%r[?{s:rlesg f"wo rgépdlyi%a%]f)&ge a{n]lf gigg X&" 'sne' a. cylindrical.
cavigyy (ﬁ%ﬁ”{@ {5k T&0E Y€ enSl pOS@T d Stgée g@&{,r;gge fuse (not shown
h ere e two body parts 9 and 10 may be brought together -and secured by_

%Nldmaﬁrﬁn%%mwla%ﬁléﬂ 280ad£5668C60 1Be 0k i wbi gh four are ~
provided in the exanple shown. - The spigots have suitable f or mati ons such

thalfﬁ&éeisﬁaﬂwgﬁnEntAsrsﬁ$WnrﬁmeBSQGré32;henpapiﬁscananﬂ be easily
separated and thus a cartridge fuse is non-
cavity 4 are carried on a base plate 5 to which: the B

appropriate-electricaliconnections are_made_with.the:

base plate being thereafter—integfally:mouLded $qgether_ h : | -
with the body 1 by an injection ﬁpulding;p;ogess; for |
example. .

As shown in Figure 3, the cavity coméiises:a_

rectangular unit having}connectofs_6.at:éach“énd;and

with moulded formations'7“forming;keyways;,;.Thefcavity

4 is adapted to receive a receptacle 8'whiqh is-shown o=
in exploded view in'Figu;e 4. The recepfﬁclé

comprises two body parts 9_ahﬁ-10 which”define_a 
‘cylindrical cavity 11 serving to receive.élstandard-

sizé cartridge fuse (nof.shown he;é). .The fwc bédy S | ;;f-
parts 9 and 10 may be brought together and.seéuredfby”—
means of inter-engaging spigots 12 and rééesses 13 of.
which four are provided in-the examp1e'shown.- The
spigots have suitable férmations such thdt.after.
engagemént in the récesses 13 the parts cannot be.

easiiy separated and thus a cartridge fuse 1is non— .

"t

detachably mounted within the cavity 11 of the

receptacle and is secure against replacement. . The top



det achabl y ‘nount ed fthin the cavity Il of the receptacle and is secure
agai nst repl acenent. The top -6- of the receptacle may include

sl ideways 14 which receive a 'l atching tongue 15 having a lug 16 to engage a
suitable recess-in the body of the plug 1. The cartridge fuse and cont act
agsenbly is shown in Figure 5 and this conprises a standard cylindrical
cartridge fuse 17 having conductive end caps 18 which are received in
conductive clips 19, this assenbly fitting within the cavity 11 such that
the clips 19 protrude fromeach end thereof as illustrated in Figure 6.

The clips 19 are designed to engage the clips 6 provided in the cavity 4

uhi ch cldpsufs o d &l 5t el asUiAEDGe s YEESwERs Thekyish Teceptact e as

shown in Figures 4 and 6, 1ncl ormati ons” 7a which are conplenentary to

the forngddédife 7a i NatbRikgVidygde AN wufngnay1@gewntaugn§w%e receptacle
w-l |l fit any particular cavity provided 2 hin the plug body 1. The

fuse recepwicd£b Be | Sec€é &l DRdthy m@@ysopftﬁbepsﬁgd1ng tongue 15 whi ch has
the lug 16 which nay be noved into the recess in the plug body to retain
t he assenbl y.THW tdast chidgé r feée oindecentaty assemsby dbscehowi h
in Figure 5 and this comprises a standard cylindrical
cartridge fuse 17 having conductive end caps 18 which
are received in conductive ' clips 19, this assembly
fitting within the cavity 11 such that the clips 19
protrude from each end thereof as illustrated in Figufe
6. The clips 19 are designed to engage the clips 6
pfovided in the cavity 4 which clips are retained by
suitable rivets 6a. |
The fuse receptacle as shown in Figures 4 and 6,
ihcludes formations 7a which are complementary to the
formgtions 7 in the cavity 4 and thus only one unique
fuse receptacle will fit any particular cavity provided
S/ within the plug body 1.  The fuse receptacle 8 is
‘retained by means of the sliding tongue 15 which has
the lug 16 which may be moved into the recess in the
plug body to retain the assembly.

With a construction generally in accordance with
this invention, the plug body 1 may be provided with
one of a number of combinations of different keyways or
formations 7, each of which can receive only one

particular receptacle 8 containing the correct rated



this invention, the plug body 1 nmay be provided with one of a nunber of
conbi nati ons of different keyways or formations 7, ‘each of which can
receive only one particular receptacle 8 containing the correct rated
fuse for that appliance. A further feature of this

invention is the arrangenent of the contacts 6 within - the caV|ty r}§¢
“wt

4 which are conflgured to prevent a standard , cartridge fuse being "
successfully inserted.: In a nDdlfled construction the sliding tongue- 157 0n
the fuse receptacle 8 nay be omttéd and the receptacle held in the body
cavity 4 by neans of engaging detents or the like retaining means. Were

the coppect gl epkor a1 1LRULA NYAORuQERBO! YaHL AL BECERL and i ncl udes a

flame ardant ousi ng can rectly.onto the pin:

carryi ﬁlav_@ﬁﬁg?ﬁf1;h€h9'uﬂra&meﬁ@cafathar doRbekkal Whenkayways .7 can be

noul ded dire y into the connector body and have good wear resistance

proper theScavMbyi i @hDeh 8kt eoapukdrbe vsepreveneshat seandaedpi ns if
required. If a softer material such as PVC were to be used then, for safety

reasonsarthedger fusel seingl Sucecedsrfallly dasereddwith a heat resistant or:
flame retardant and this could be achieved by . a plate nenber and a cover.
In a modified . constructlon the s11d1ng tongue 15 .
on the fuse'receptacle;s'may be omitted;and:the
receptacle held in the~body cavity_4-by;means of.ﬂ-._ S | I
engaging detents or théqlike rétaining;meéns;
Where the :connector is.formed.fr6m3§ nylon_ér..
‘polyamide material and includes a-flame.rétardanf then-
the housing can be mouLﬁed directly.bth-the.pin L
carrying base of the plug. With such a hard-mateiiél-
the keyways 7 can be moulded direétly_into_the--
conne;tor body and_hévengOd wear resistance
properties. An internal plate could be used tb

position the pins if required.

./-

)

If a softer material such as PVC-were'tQ,bé*psed S un 

then, fdr safety reasons, the terminals would need to

be covered with a heat resistant or;flame~retardant=and..
this could belachieved by a plate,mémber-and a covér.
The softer material would required the fuse receptaclé.s
and the cavity in_thg connector body.tq be'ofua-haid
material to provide a good service life_fqr'the keyWays
7.

Both the above constructions are within the scope

)



The softer “material~would required the fuse receptacle and the cavity in
the connector body to be of a hard material to provide a good service life
for the keyways 7. Both the above constructions are within the scope - 8-
of this invention. Figures 7 and 8 show a nodification according to this
i@wention,_mherein the cartridge fuse 60 is clanped within a receptacle or
cage conprising two parts 61, 62 which snap engage together. The cage part
61 or 62 of” both have spline formtBons 63 on an outer surface. The plug-
body 64 has a cavity 65 extending froman outer surface and incl uding
channel s 66 conplenmentary to the spline 63 on the cage. The fuse and cage
assenbly may thus be pressed into the body of the plug wth the spline

form ng t hefk&hisudnven&ioonl y the correct fuse assenbly may fit the chosen

plug. The aperture 65 in the plug body may be mpul ded directly into the
|cb>J gg o][ may configvses §epaﬂagesg&"r Pemmaifé-q%mlﬂﬁ &% he pl ug
o] after manufacture to adapt t ti i ng: Fi

o, 07 11 shaSIAnTRRkip, FhPReRciRe cartridee fuse ef3s NG FOUES

clamped within a receptacle'or cage comprising two

parts 61, 62 which snap engage together.  The cage

part 61 or 62 or both have spline formations 63 on an
\_/ outer surface.

The plug body 64 has a cavity 65 extending from an
outer surface and including channels 66 complementary
to the spline 63 on the cage. The fuse and cage
assembly may thus be pressed into the body of the plug
with the spline forming the key such that only the
correct fuse assembly may fit the chosen plug.

The aperture 65 in the plug body may be moulded
directly into the plug or may comprise a separate
carrier which is inserted into the plug body after
manufacture to adapt same to a particular fuse rating.

Figures 9, 10, 11 and 12 show yet a further
arrangement primarily intended to prevent a standard
cartridge fuse being fitted and having the feature of
proyiding also a keyed fuse assembly. As shown a
cartridge’ fuse 100, which may be.a standard unit, is
secured in end caps 101, 102 which include cylindrical
‘connectors 103, 104. The body of the plug 105 has a

recess 106 with a central block 107 each side of which



arrangenent primarily intended to prevent a standard cartridge fuse-being
fitted and having the feature of providing al so a keyed fuse assenbly. As
shown a cartridge fuse 100, which may be a standard unit, is secured in end:
caps 101, 102 which include cylindrical connectors 103, 104. The body of _
the plug 105 has a recess 106 with a central block 107 each side of which 7
9-  spring clips 108, 109 are provided. The fuse. 100, al one, cannot be.: ..
pressed into electrical contact-wgth both clips 108, 109 sinultaneously; -
this may only be achieved through the caps 101, 102 and integral* '
connectors 103, 104 as shown in Figures 11 and 12. A feature of o
this.construction and as shown in Figure 11 is the provision of recesses ‘-
110 i n bbpeingOelips 108, 109 wahiec Promided.i ngdhe fuseodO0.cylindrical key
112 around fuse 100. The key 112 may engage with sliding closure 113 : '
provi di nglanei,ncegmat desarespged imtioy et%lﬁsf’mlhékﬂ%&”&?f%ct ‘key may be: :
used in any given plug. -10- CLAI M5 : o S '
both clips 108, 109 simultaneously; this may only be . : -

achieved through'the'caps_101,'1022andfintegréln
connectors'103,1104.as_shown'in_Figures-llzand_lz._”.

A feature of this.cOnstructioﬁ-andfas shown ih_- |
Figure 11 is the provision of recesses 110 in block 107 - .  (
which match fingers 111 on a cylindrical key 112 around |
fuse 100. The key 112 may engage with _'slid'-;n:g- closure 113 |
pr§viding an intégral-assembly. 0n1y fhe fuse_having-a',_

correct-key'may-be used-in-any'given plug.

C,'



1. A fused el ectrical connector wherein the fuse body itself or a
receptacle in which the, fuse is non-detachably nounted has a keyed
construction which is conplenentary to a keyed construction on the body of
t he connector whereby only a fuse or receptacl e havi ng the ctorrect—key—ean-
sbe fitted to any particular connector. 2. An el ectrical connector in
hbcordancgﬂmﬁth Claim1l, wherein the connector incorporaiﬂ u uurﬂﬂ"-
side wall's having formations defining keyways which are LRl
formati ons provided on a receptacle in which the fuse is non-detachably
- mounted, the fuse receptacle being engageable with the cavity and the
~cavity furtdiegImsicl udi ng el ectrical contact neans which are bridged by the
fuse. 3. An el ectrical connector in accordance with Claim11 or 2, wherein
el ectrical ttont aktfusedselect hiccabnommect ar evlsgreeid tipar fusechody a
“respective cavity; the portion of the connector between the contact neans
havi ng keyvilyge thnpt careneceyt ae! € oimewh teis tre af use eps avdnr—getachanly
detachably enbracing a cartridge fuse body to allow the fuse to be brought
into el ect mantedMagta keyed £rnsruet e whigh cthiteephemenrtagy toan -
el ectrical connector in accordance wwth Caim3, wherein the fuse is a
cartridge fRHLYRE FMFIMEhiPR B the BPIHHQ LIS FRRREGIQr t¥herglYe t he

- contact neans, the ' -
only a fuse or receptacle having the correct key can be

-

fitted to any particular connector.

2. An electrical connector in accordance with Claim 1,
‘wherein the connector incorporates a cavity with side walls
having formations defining keyways which are complementary
to formétions prov%ded onh a receptacle in which the fuse is
non—-detachably mounted, the fuse recebfac1e béfng ..
engageable with the cavity and the cavity further including

electrical contact means which are bridged by the fuse.

U 3. An electrical connector in accordance ﬁith Claim 1 or
2, wherein electrical contact means in the connector are
spaced apart each in a respectivé cavity,; the portion of
the connector between the contact means having keyways
complementary to formations on a receptacle part non-
detachably embracing a cartridge fuse body to allow the
fuse to be brought into electrical contact wfth, and to
bridge, the contact means.

4. An electrical connector in accordance with Claim 3,



receptacle part being provided around the fuse body bet ween the end caps.
5. An el ectrical connector-in accordance with aim1 .or 2, wherein a
body part-of the fuse carries the keyways. 6. An electrlcal comnmector in
accordance with any preceding clai mwherein the f cartrldge
type fuse which is located within a receptacle pr Bﬂﬂ Wm&l o
surfaces with appropriate keyways to engage the bo

the cavity therein. 7. © An electricaliiconnector in accordance wﬁth any

preceding claim wherein the receptacle conprises parts which fit around a'

- cartridge fuse so as to. permanently engage the fuse, preventing
‘detachnment. #hereAm dlhectfiuseali sc@nmarttoridge sfarser dermured tin a&rydpmmdl ng
claim wherein latch ne-ans are provided to secure the fuse or:the '

recept acl.e wwhtiich tite issiensonmect@rs ta engage itdw. antﬁmtdmeamSacﬁmadance f

- with any preced;aﬁ cl.aim wherein the keyed construction of the . (err) -
12 - recept adle®

channel s and recesses. 10. In conbination a fly-lead and the electrical
connect or aCGSWHﬁﬂ?tR?R%W'preceding claimand formng an assenbly: -

5. An electrical connector in accordance with Claim 1 or -

2, wherein a body part of the fusehcarries.thegkeywaYS;"

6. An electrical connector in acéordaﬁéexwifh any:.
preceding claim wherein the fuse cqmﬁrises-af&artfidge-typé
fuse which is iocatéd'wifhin a recebiacié,bkqﬁidéd_onnthe
outer surfaces Qith,appropriate kerays:to engaéé]thg body

of the connector:or the cavity thérein.-f-n

7. " An e1ectrical connector-ihyacéorqahce_ﬁith}any,
preceding claim, wherein the receptacle comprises parts
which fit- around a cartridge fusefsb_as;fo“permanently

-engage the fuse; preventing detachment.

8. - An electrical connector in aécordéncé with any
preceding claim, wherein 1atch-means,ahe_provided_tovsebure

the fuse or the receptacle within therconneétor,

9. An electrical connector in accordance with any

"preceding claim, wherein the keyed construction of the

i

N .
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for use wth an electrical appliance, the connector being permanently
- noul ded onto the lead and in electrical connection wth th§~gggg%%;§ii_ii~_‘~
an end of the lead. 11. ‘A fly-lead and el ectrical connector asse
according to Caim9, wherein a conmon identification nmeansyy lbed to
i he lead, the connector and the fuse. 12. A fly-lead and elmm'nmwﬂ”m””m
‘connect or assenbly according to Caim9; wherein the identif4cat w g I

conpri ses~a colour marking or a pattgsn. 13. An electrical connector
enbodying a fuse as described herein and as illustrated by Figures 1 to 6

of the drawings. 14. An electrical connector enbodying a fuse as descri bed

sherei n and recéptacte aamd tiye Fconnestdr avd Bhe ocavH tyrtiseeiw Havefcdhe
dr awi ngs.
operating channels and recesses.

10. In combination a fly-lead and the electrical connector
according to any preceding claim and forming an assembly
for use with an electrjfaT appliance, the connector'being

permanént]y moulded onto the lead and in electrical

conneétion with the conductors at an end of the lead.

11. A fly-lead and electrical connector assembly according
to Claim 8, wherein a common identification means is

appliied to the lead, the connector and the fuse.

12. A fly-lead and electrical connector assembly according
to Claim 8, wherein the identification comprises a colour
marking or a pattefn. |

\/ |
18. An electrical connector embodying a fuse as described
herein and as illustrated by Figures 1 to 6 of the

drawings.

14. An electrical connector embodying a fuse as described
herein and as illustrated by Figures 7 and 8 or Figures 9

to 12 of the drawings.



