PENI LE ERECTI ON DEVI CE STI FFENER CYLI NDER Thi s invention is gen&zlé?i@ 6 7
the field of inflatable penile erection devices and nore specif I
represents an inproved stiffener cylinder neans, For several decades,

devi ces have been invented and inplanted in order to provide a penile
erection nmeans for nmen who suffer the affliction of erectile inpotence. The
nmost successful ofpENESE ERECTEONODEVAICE [§TINPENBRI CYLINDER t he corpora
cavernosa of the penis one or nore (typically two) stiffener cylinders
whose rigidity, when inflated with fluid, provides the desired hardness,
stiffness, and increased size for the penis that is necessary for sexual

I ntercourse. The earliest of these devices were nerely stiff rods (e.g.
Barrington, U S. Patent 4, 151,840) which retained their hardness and size
at all times. An inproved penile prothesis was devel oped by Buuck, as
described in U S. Patent 3,954,102, wherein the stiffener cylinders in the
corpora cavernosa were inflatable. The Buuck invention allcws a normally
hard and stiTH SeHi¢erhirhelisr s&Na%E LAt Wiel it Rh Morlatidi®ng a
smal | er paRd 19CTd-dc €061 b0k diEe rdecifesigical iPNusegiusdntsasabl e s.
ffener c¢ylinder offeg; a considerably nore physiologic (i.e., normal)

si fluat i BRPFGV e hahf GRBTr SYdiTR UL 2 pr ost hesi s.

For several aecades, devices have been invented and
implanted in order to provide a penile erection means for
men who suffer the affliction of erectile impotence. The
most successful of these devices operate by implanting
within the corpora cavernosa of the penis one or more
(typically two) stiffener cylinders whose rigidity, when
inflated with fluid, provides the desired hardness,
stiffness, and increased size for the penis that is
neceséary for sexual intercourse. The'éarliest of these
evices were merely stiff rods (e.g. Barrington, U.S. Patent

4,151,840) which retained their hardness and size at all
i times.

An impréved penile prothesis was developed by Buuck, a&as
described in U.S. Patent 3,954,102, wherein the stiffener
cvlinders in.the cocrpora cavernosa were inflatable. The
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BEuuck invention alicws a normally hard and stiff penis in
the erectile state, while furthermore allowing a smelier

z
scfter condition for the flaccid state. Thus the inflatab
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stiffener cvlinder cffers a considerably mcre ghysiologic
( normal) situation for the man who reguires such &
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-2 Var i ous t echni ques have been devel opgd for inplanting stiffener
cyli nder rods into the corpora cavernosa. Typically, special urol ogical
fprceps or dilators are used for opening the corpus cavernosumfor the
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sufficient Itse tqg be able to be re into a corpus
cavernosum&ﬁ Q%(ﬂY%&$ﬁﬁrtBB¢sh&§ BeéHeU§8f r??ﬁ@rnflatable >
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nders to a,rj rozen st t
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thread, whi
. special tool and/or implant method.
One such lmplant method was to freeze the cylinders to
a rigidly frozen state and'then push each one of such
cylinders into the corpus cavernosum. This, however, had
the disadvantage of increased surgical time, and if the
" procedure was not done quickly enough, the flu;d within the
‘cylinder would thaw therefore precluding insertion.
Furthermore, freezing could damage the cylinders and its
associated fluid tubing and connections.
 an improved'tbol for positioning stiffener cylinders
and a method for using that tool was described b& Furlow et.
al., in U.S. Patent 4,244,370. The Furlow et. al. invention
. utilizes a special tool which forces a needle through the
N distal end of the penis (i.e., the glans) in which the
needle has attached to it a surgical thread, which thread is
attached through a hole at the distal end of the stiffener
cylinder as shown in FIG. S of the Furlow et; al. patent.
The needle can then be pulled through the glans and the
thread to which is attached can be used to pull the cylinder
distal tip into the distal end of the corpus cavernosum.
The thread is then removed from the cylinder leaving the
cylinder's distal tip as close to the glans as is necessary
for the cylinder to perform its intended purpose. This
procedure is repeated once for each of the two cylinders in
each of the two corpora cavernosa.
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attached through a hole at the distal-end-of the stiffener cylinder as 3
shown.in FIG 5 of the Furlow et al. patent. The needl e can then be pulled
t hrough the glans and the thread to which is attached can be used to pul
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d&%%&h%e%d¥%é¥§‘and is expensive to produce as compared to

the comparatively simple insertion tool described herein.

T ad e s e gy



-4-'According|y,‘this invention provides a sinplified tool for insertion of
a stiffener cylinder into the corpus cavernosum of the penis. This
invention further provides a speci al | y °fesi gned stiffener cylinder that can
use the aforenentioned tool for sinple insertion of the cylinder into the
COr pus cavernosum Briefly, the invention involves the use of a special
tool that is inserted wthin a hollow, elastoner, internal cylinder that is
i nside and coaxial with an external cylinder for inplantation within the

corpus caver nogyB s el dPe”tﬁ is BatumeRchhedAa dod ipdes:s i Sribe ¥epki ng

fluid that_ is pressurlze to cause the peniS to achieve the erectile state
and depre§§un¥ﬂ§f11r%ﬁﬁﬁev% ?Fe*fﬁ§€€|8Y§P§ﬁ@r\NﬂﬁPt?ﬂﬁt%ﬁﬁrP§ i nserted

into e icaherdsay! éndeke béngan be used for pushing the stiffener
cylinder into the dilated corpus cavernosum Wen the distal tip of the
stiffener is at the distal end of the corpus cavernosum the surgeon hol ds
t he bul bous di stiis tipvefrtidnat Faythegdeprokicegh 4 epdmiyl D ¢beipgesds and
then renoves the tool _fromwithin the internal cylinder. Wen the tool is
renoved, SEfEeDREI CHAARARY fthaitd Gap a\ﬁ%v@bﬁt%f@FWPﬁﬂ-en?ﬁeté‘/ﬁ’écé%t ween

the int emﬁ’rpaedlﬁzséewah o¥l ithdercy titFer Caned NBhéheokphier Bakexdsger to
col l apse. A root section that is typically sem-rigid is then fastened to

t he proxi mal end of



the stiffener cylinder. The root gection.js then placed by the gurgedn [nto‘
-the dilated root portion of the Corpus cavernosum This procedure is
acconpl i shed wi thout the use of an obturator device and w t hout penetratingy
t he gl he, nj Thi.s.in {1 ] now bg desciibed in greater
detailigié%lJ' tﬁ@_ﬁﬁyeﬂg§88f1K§§%$§%§%54r? 212t AcBPEGIBAe drawi ngs, in
whboll that iH Anderted wihbihudi halllssst ieles tomnewm, ofndarhall at abl e

Yk, [ nseLtlon: kQO f LS 49N | | s an el evationa
v}%\l}v@'gget)ﬁe%}fén I'g%a ﬁ%lé% %Pgr}g&)?cy alln:@'rq%% h‘%:’é%ﬂ’\?/%#ﬁt ion in the process
ofYddinded riax tisplambathencwihdncdher mesipHofcaverpesus ofilizing the

| B8R D1 d 00l HPLAG! BhbOByIIRARLANE LIcidlGork INGE Qg FIG 3 15 2
perspéctive view of the special “insertion tool for Tnpfantrig the sti f Féner
c?hﬁﬁdéﬁ\HRQﬁ$ﬂ¥hée@ot99§a§§ﬁethésmmn#stﬂg;%ﬁhﬁgweF$h§ 4is a

| @reduidiendt ee L anddeyusabibhe PG dVS AL Ofdgelg FIG S 1S an

enl arged cross-sectional view of the distal tip of the inserting tool..
FEGatE . s ienxphedeaol oh§i Lngrriedsdattdie VArkerrathe i npl ant ed

| Biflainddre, sié fépnepe Cubbadesr PuShihd the fdEFEaaF Yoy POgabypdi nal
S§Rke’ e ‘AT h 08 O 8T thd s, "hen 'the distal €ip oF | the root
the stiffener is at the distal end of the corpus cavernosum,
the surgeon holds the bulbous distal tip of that cylinder
through the body of the penis and then removes the tool from ;\/
within the internal cylinder. When the tool is removed,
additional working fluid is allowed to flow into the space
between the internal and external cylinders thus, causing
the internal cylinder to éollapse. A root section that is
typically semi-rigid is then fastened to the proximal end of
- the stiffener cylinder. The root section is then placed by
the surgeon into the dilated root portion of the corpus
cavernosum. This procedure is accomplished without the use
of an obturator device and without penetrating the glans of
the penis., .

This invention will now be described in greater detail
by way of example with reference to the drawings, in which ;-
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section. -7-7In the drawing.of FLG 1,_dnproved stiffener cylinder 10 of
this invention.is shown for use with a penile erection device. The distal
portiron of the cylinder 10 is inplanted within the pendul ous portion of the
corpus cavernosum of the penis P. A proxinmal portion of the cylinder 10
resides within the root portion of the corpus cavernosum i.e., it extends
into the body. A connecting section 12 of cylinder 10 has an interior

surface 14 that té C?“BFCEe‘ioh@:.%ﬁ@I&n%qursCéb@ifoM ki Déw bEi gnsuch as a
.resevoir f|IIe w it h saline solutiqon. Wien the working fluid enters uhder

pressure iblateblengedinggriant 1nserddqnitPehert bR 1B RVER PN he

external cylinder 16 and then into the pendul ous portion-of the external
cylinger causing the_penis P to assune.its erectile state. en the fluid
i s renoved, egﬁ%nlg pSwAR & &8?@?&9ﬂ?¥t¥%9Weﬁ%:{P%téf%fa?ﬂg%ﬁorklng fluid
is Contwruxhﬂféﬁeﬁ aymhﬁaberofgﬂwﬂﬁ nnwénn&mhthnthe5pe@ce3500fbbeumg
external cylinder

nits interior the n n 8.. Thus
when the FLd52nE00£BE, hEpkd SavFradaiy ik EAF Beatd bRETIAtRg |
when t he fthachnseremonedobioamﬂhem@taﬂnatﬂdn téchihiguei dfsthiie i s
obt ai ned. _.Ih géiﬁrnal cylinder 16 has thickened tip 16a, and the internal
cyl i nder I%P Pekened tip 18a mhlch are | oi ned

FIG. 3 is a perspective view of the special insertion
tool for implanting the stiffener cylinder within the corpus

cavernosum of the penis.
FIG. 4 is a longitudinal sectional view of the special _
insertion tool.
- FIG. 5 is an enlarged cross~sectional view of the
distal tip of the inserting tool..
FIG. 6 is aﬁ exploded longitudinal sectional view of
the implanted inflatable stiffener cylinder. '
. FIG. 7 is.a fragmentary longitudinal sectional view
>~ showing the mating of the stiffener cylinder with the root

gsection.




t oget her by an adhesive. The external cyliinder 16 al so has a thi.cker .
section 16b at its proximal end~ rto the left in FIG 1) and the internal ,
cyl'inder 18 has thickened proximal end 18b. At its proxinal end, t he d
interior surface of the external cylinder 16 is joined with adhevae to the
external surface of the proximal end of the interior cylinder 16, this
providing a sealed joint 17. . -8- The distal end of a sem-rigid root

t 20 tp the ElG 6 ted, t t ith th
o oxi it G GRS o3f PRI Loy MRAEYefb S THIPT R HaTeEy LPnder 18,
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rface o | ned_portig t | na and the
pa& 3Eﬁ on% %‘rs%g ?%5 198 ﬁn% %% %ﬁa hgd’thﬁ e’rr?{%# E?flace 18c of
t tvd thioxitis pﬂnﬁdibnsfpbhelontefn&hecﬁonpﬁs d&weﬁﬂmsumﬁbfnghes
MRl ipsh ' t 1,2,3 and 4) h
pEER IR ET t & ahitdf LOFFibROBE BRe RIS 18 28eiied 2, o nosum and.
.t wakthias thee roctmpertion efastxsnspr@@utsesimmmmd ioesecite the joining
OExttQEdrsoQtnf?cp El?etﬂ?dit'f n%}élt':. d%pi d&‘fﬂﬁg 18flgesi ve woul d be
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si ' cone adhesi 'S fre ue y use surgi ca

scéeﬁr@@tmewmlslérf-ﬁeej éi4n|thgto smmeé)amssome 7 shows the
”Bbh&@epBﬁfﬁbfkﬁﬁ@dEIui@ 306ht B8 EOYesevoir filled with

saline solution. When the working fluid enters under )
pressure into the connection 12 it passes into the root N
portion of the external cylinder 16 and then into the
pendulous portion of the external cylinder causing the penis

P to assume its erectile state. When the fluid is removed, %
the penis P will return td its flaccid state. The working
fluid is contained within a chamber 19 that is bounded on

-its exterior by the external éylinder 16 and on its interior
by the internal cylinder 18. Thus when the chamber 19 is
pressurized, the erectile state is obtained; and when the
fluid is removed from the chamber 19, the flaccid state is
obtained. -

The external cylinder 16 has thickened tip 16a, and the _
internal cylinder 18 has thickened‘tip 18a which are joined <
together by an adhesive. The external cylinder 16 also has
a thicker section 16b at its proximal end (to the left in
FIG. 1) and the internal cylinder 18 has thickened proximal
end 18b. At its proximal end, the interior surface of the
external cylinder 16 is joined with adhesive to the external
surface of the proximal end of the interior cylinder 16,
this providing a sealed joint 17.




secti on 20 The material for all of.these parts is typically -silicone
rubber or polyurethane or a simlar elast% Silicone adhesive is
typically used to seal the external cyllnder 16 at its pr.oxi mal and di st al
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shaft 10 i mehesThulg e dr¥eriowswe e20hanfl shehzooits 20 widdesi2dng.

At the endwggpép_ggsQgtéﬁ%@r&ff@c%%fs h@"tAXtREnBE! go?rél%d 1%:%@%“ ng

transwer se is an en cross-sectional_ Vi ew
di stal endtbe dnsegmal Qxikﬂﬂﬁﬁfﬁﬁfﬁ@ﬂ®ath932503¢ﬁ§19@rE@§bQ§ Qﬂﬁa#ﬁﬂ%s

34 and 36 58 &91&' kAW eRiyi i Y eintdRibpt SﬁBthéWl'S&d%rf harhen the tool

30 is withdrawn thus preventing a vacuum condi tion f Fb bei ng created

within t hePFﬁKémﬁél end iJfilpofigthe interngl; gydindere 18 ¢ rlEﬁf’}’rrfﬁler 10
into the CQEPH%c%Fﬁ&W”afE& st@ePAsbresbnelsel 30 i (FHowWOLn. (RIGS he

cpdoTen, 0 ST ST S B a8 THEO W ARl B B T
into the corpus cavernosum and then has been removed. . An
- elastomer adhesive is used to secure the joining of the root
LJ- 20 to the stiffener cylinder 10. A preferred adhesive would
be Type A silicone adhesive which is frequently used during
surgical procedures that require the joining of elastomer
parts. - : ' : ,

FIG. 7 shows the matlng of the cylinder 10 and the root

section 20. The material for all of these parts is
'typically silicone rubber or polyurethane or a similar
elastomer. Silicone adhesive is typically used to seal the
external'cylinder 16.at its pfoximal'and_distal ends to the
internal cylindei-la, and also to permanently join the root
section 20 to the stiffener cylinder 10 which mating is
shbwn in FIG. 7.

FIGS. 3 and 4 show the insertion tool 30 which has a
shaft 32, an end ball 32a, and a proximal portion 32b, that
is brazed into a handle 38. This tool might typically be
fabricated from surgical steel with a 1/4 inch diameter
shaft 10 inches long and a 3/4 inch diameter handle that is
4 inches long. At the end of the shaft 32 are two holes, an

" axial hole 34 and a connecting transverse hole 36. FIG. 5
is an enlarged, cross-sectional view of the distal end of
the shaft 32 and the end ball 32a. The purpose of the holes
34 and 36 is to allow air to enter the internal cylinder 18
when the tool 30 is withdrawn thus preventing a vacuum

condition from being created within the internal cylinder
18. -
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cavernosum joins the root portigg. The surgeon. then uses dilators to clear
out a-.region within the pendul ous portion and the root portion of the
corpus cavernosum The surgeon then inserts the tool 30 into the interior &

surfacgolins@rd hd @ﬂ{?édx&yleyﬁfﬁaé@ éﬁheinft%”béﬂéatd @ the tool 30 and
cyl i nder are en pus I nto ul ous section COr pus cavernosum
UPRYEIRAS UMY &h@q@dmgqmeﬁlmttmkeﬁt annancdpionddmntes the pushed to the

exbaSHBnY ahdl £ Ahdie é@éé’§§e§a¥8én@%¥5h‘§| icdaive s g gyl ous portion of
t he enls P as shown in FIGS nd 2. The surgeon wll then place the

fF%ﬁngqépnoMPQ£%quﬁ(Rﬁﬂﬁ?*@@ieﬁ?gtéPnlP§ FP&:&?%&P%O obtain a secure

hehde oAoklm t]%(l'ns30cl'fé Byt thbPLibe. | ntaenaurgedmddien &isedls the tool : 30

| owl the h 34 a f Fl 5 and 6), al 5
LIPS Eoo SeRN it G Traton wihfincshR,aandt s’ Bortiohacuum | s not

denél ehedraott Ipbﬁtmtdn iof entie acoepfus\Vbaverhesianl Ihd ssdrddon wi t hdr awn,
|BEpRLEAEATEY I YR T £l 8 BB CLph AL ot S Eler 40 58 o0 10 col T apse
pthéi dhteghladpoyldinddie 181t erhaé cyginbidatidd icf Hhevtool BEG 7. The

P4 Eiathaer 19 A4 Eh A IR ENER "ok BT slle PEnaad Rochion's, "0 g
s@fgegnpuﬁlbamqnnqﬁumxuntiirbbe tbicheuedh¢1@odﬁgxnﬁitheof t he corpus
cexebeRa Ly IIaty To 38 Bufted B3°FnE"ExtrRae” AEdT hd 1%t oot
sthei 6ATPYS| §aé’@rﬁ51Q~ﬁ‘§!1 wxﬁél% h‘éthPﬁé@Blpﬁét pordiignp aftthe on N,
penis P as shown in FIGS. 1 and 2. The surgeon will then :

place the fingers of one hand around the penis at its tip so
as to obtain a secure hold on the tool 30 from within the )
internal cylinder 18. As the tool 30 is slowly withdrawn,

the holes 34 and 36 (of FIGS. 5 and 6) allow air to pass

“into the interior of the internal cylinder 18 so that a

vacuum is not developed as the tool is extracted.

When the tool 30 is fully withdrawn, the surgeon will
cause fluid to .enter into the chamber 19 so as to collapse
most of the internal cyllnder 18 except for its most
proximal portion. This partial collapse of the internal
cylinder 18 is shown in FIG. 7. The surgeon will then place
adhesive on the distal surfaces of the root 20, and join the
root 20 to the stiffener cylinder 10, as shown in FIG. 7.

The surgeon will then place the root 20 into the root
portion of the corpus cavernosum, and after suturing closed
the access cut made into the corpus cavernosum, the surgical
implant of the stiffener cylinder 10 and its root section 20
is completed. One should note that the implantation
technique has been accomplished with the extremely simple
tool without thé need for penetrating the glans of the penis
with a large needle.
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techn1que hag béen acconplished with thgoextremely sinple tool w thout the
nged for penétrating the glans of the penis with a | arge needl e. -10- It
shoul d be noted here that the root section 20 (as well as the. stiffener

cylinder) can b nefuld BeVadteédyhekel ehgththddabtredetson bbeas

measuring t Ien th a Hﬁﬁtaneter gt ?h corpus cavernosumand its rogt,

t he surged® ﬁ’t}'éep DL FELLNERE) hESD De, M35 i VATHREY 96 and

the_{oot i%ﬁ@ﬂnﬁfﬁhd d?améﬁersC LAété;Nmﬁaﬁ?rlngA&HefIéﬁg{hC&thder of a

-peni l e eregtion devige for anting._into the carpus vernosa_of th

peni s congﬁ 4%? dﬁ%?ﬁ%??gﬁs ﬁaggngﬁ§P<ﬁﬂ4iﬁﬁ§ r9ﬂ11rﬁ %YrgﬁPPnder

insLdé‘andanxvndépendénthp salechaktheybiestersizel fapatiie oflirderviog

intefﬁa1I¥ﬂ$p$ﬁ§u§géttgggt£8£ 530|I|tat|ng the insertion of the stiffener
it o-

cyl i nder _ cor pus” cavernostm of the penis; the external and interna
cylinders defining a chanber for receiving a working fluid that is
pressurized to cause the penis to achieve the erectile state and

depressuri zed to achieve the flaccid

.....
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st at MCW inder in accordance-with claim1, wherein the
- distal ends “‘\r nal and | nternal cylinders are closed, thickened
and co m ‘m\m anot her. 3. A stiffener cylinder in accordance
W th cI r el aim™2, wherein .H*!q proxi mal ends of the external and
i nternal® cyI inders are sealed to one another to provi de a chanber that is

seal ed.. 4. A stiffener cylinder in accordance with any of the preceding
cl ai ms& %Eeﬂrﬁ’coupl ing means are provided for coupling the chanber with a
source of the working fluid. 5. A stiffener cylinder in accordance with

any of ,the pr i n ere a root section is connected to the

pr oxi mar enAg gfggﬁ?égsﬁﬁf’ggiér ?I?ﬂ‘gef& egiction deviee RBr ivpliepkiRg in - -
accor dante thiet horpuai catsrnob®rodi mhé f‘p&n&@rﬂmﬂﬁhgointdwbi@é}__tioﬁect I on and“:‘f'
cylinder includes an extension on the proximl end of the internal cylinder

and a mating recess in the root section for receiving the extension. 7.
A stiffenerancyxtergel ¢yliadeny dance with claim1 substantially as described

herein with.refanaaee. $19a40e A2y NG9S cc?wﬁialpfﬂtj"xnﬁ% tdepO g g0l for

facilitating the |nsert|on of an |n latabl e stiffener cyfl nder into the
cor pus & o¥tfincaratife oferrceiztpinternalily, cembnsenti opol farshaft for

i nsert ifeat T1thes @l tASCOITRERSA B8 PRS SR08rddart b1 1inabl %@Q' &&%Lh&l&er for
suppl yFPg a sufficient anmount of stiffness to the cylinder for

acconpFPEHTRGUR HE EReATL8h of

the external and internal cylinders defining a chamber for
receiving a working fluid that is pressurized to cause the penis to N

achieve the erectile state and depressurized to achieve the flaccid
state.

2. A stiffener cylinder in accordance with claim 1, wherein the
distal ends of the external and internal cylinders are closed,

thickened and commected with one another.

3. A stiffener cylinder in accordance with claim 1 or claim 2,
wherein the proximal ends of the external and internal cylinders are

sealed to one another to provide a chamber that is sealed.

4, A stiffener cylinder in accordance with any of the preceding N
claims, wherein coupling means are provided for coupling the charnber
with a source of the working fluid.

5. A stiffener cylinder in accordance with any of the preceding
claims, wherein a root section is connected to the proximal end of

the stiffener cylinder.

6. A stiffener cylinder in accordance with claim 5, wherein the
connection of the root section and cvlinder includes an extension on
the proximal end of the internal cylinder and a mating recess in the

root section for receiving the extension.



-the cylinder_into t he corpus cavernosum 9. A toolThH accordance with

claim8, wherein a handle on the proximal end of t ded to
he grasped by the hand of a surgeon to pernit the qmﬂﬂ‘mﬂmﬂ\mm“ltlvel y
mani pul ated. 10. A tool in accordance w #hizl-aim 8 al mM9, swherein a
suction preventing nmeans at the distal end of the shaft prevents suction
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of the shaft fr'om I'naccordance W|t

wherein the suast ﬂequjrbedehﬂnehg wighnsefarehgele® dhdalrbwingst.-he di stal end of
the shaft which includes holes that permt air to enter the passage of the
cylinder incident to withdrawal of the shatt. 12. A tool- in accordance with
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inflatable stiffener cylinder into the corpus cavernosum of the

penis comprising in combination :

a shaft for insertion into an accommodating passage in the
inflatable cylinder for supplying a sufficient amount of
stiffness to the cylinder for accomplishing the insertion of

the cylinder into the corpus cavernosum.

9. A tool in accordance with claim 8, wherein a handle on the
proximal end of the shaft is provided to be grasped by the hand of a
surgeon  to permit the shaft to be selectively manipulated.

10. A tool in accordance with claim 8 or claim 9, wherein a suction
preventing means at the distal end of the shaft prevents suction
conditions from arising at the distal end of the cylinder upon
withdrawal of the shaft from the passage.

11, A tool in accordance with claim 10, wherein the suction
preventing means includes a ball at the distal end of the shaft
which includes holes that permit air to enter the passage of the
cylinder incident to withdrawal of the shatt.

12. A tool in accordance with claim 8 substantially as described

herein with reference to the drawings.




