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2210313 1 APPARATUS. FOR CCNTINUCUSLY CUTTING SOFT MATERI AL SUBJECT TO
ELONGATI ON BY TENSI LE FORCE CROSS REFERENCE TO RELATED APPLI CATI ON Thi s
application is related to ny copending appllcatlon Serial No. 8822281,
filsd concurrently herewith, -and entitled "SOFT MATERI AL %?;F”Wj a =
APPARATUS". The di scl osure of this latter application is, 1t :Snliiety,
i ncorporated herein by reference. FIELD OF THE | NVENTI ON The present
invention relates to an appafatus for continuously ‘cutting soft material
which i's subject to 10 el ongation dye.to the effect of tensile force.
More particularly, it relates to an apparatus f or continuously cutting soft
fabriclike material which is subject to elongation by effect of tensile
force without causing the soft material to incur elongation, severance,
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i nherently subject to eI ongatm entitled LSOET MATERTAL | CUELTING .
APPARATUS". The disclosure of this latter. appl;cation is,
— in its entirety, incorporated herein by reference.
| FIELD OF THE INVENTION |
The present invention relates to an apparatus for
continuocusly cutting soft material which is subject to
10 elongation due to the effect of tensile force. More
particularly, it relates to an apparatus for continuously
cutting soft fabriclike material which is subject to '
elongation by effect of tensile force without causing the
soft material to incur elongation, severance, distortion,
and slack by effect of tensile force while processing is

underway. o
BACKGROUND OF THE INVENTION
U A variety of electronic computers are available for
processing information and various data. Conventionally
20 these computers use floppy discs as a media for external

memory storage. EBEach floppy disc is made from a flexible
magnetic disc which is sealed inside of a jacket or liner.
The liner is normally made from soft sheetlike material
such as a non-woven fabric. The liner protects the £loppy
magnetic disc from dust and, at the same time, provides the
disc with an adequate amount of rotation torque.



“When' produci ng liners by continuously cuttlng soft material.which is
subject to elongation due to the effect of tensile force, extrénme care
shoul d be exercised to prevent the liner fromincurring el ongation,

and distortion caused by such tensile force. To prevent this, @#
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subject to elongation due to the effect of tensile force
while conveying it in the horizontal direction, the cutting
operation may be executed against the soft material which
is already elongated by tensile force. Elongation causes .
the above soft material to incur distortion and slack, thus
eventually causing the essential portion to deform itself
via the cuﬁting operétion;_'Since'any“of these'cdnventional
liner processing systemé-SequentiallY and individually form
cutting lines of a basic pattern and then remove useless
portions from”thé'proce3sed material, productioh of liners
on a continuous basis cannot be properly executed. .g\u

An object of this inVentign is to overcome the problems
mentioned above by providing an apparatus capable of
continuously cutting off sdft'material“Which is subject to
elongation due to the effect of  tensile force without
causing'the material to:inCur elongation, severance,
distortion, and slack, throughout the entire processing
operations.



el ongation due.to the effect of tensile force, which apparatus is provided
with the follow ng: nmeans for supplying a 1 ayered severabl e nenber from an
upper position to a lower position, in which the severable nmenber is
superi nposedl y conposed of a thin sheetdike- flexible soft material which is
subj ect to el ongation due to the effect of tensile“force and a thin
sheet | i ke flexibl eTeohctileaee the above dlnjeyt althédi Livenbibnt prevrodgst aan
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‘severable member so as to leave only the essential portion;
and means for independently winding the sbft material and
the solid base material after separating them from the
useless portions.
_ - The inventive apparatus sequentlally executes the above
20 - | operations including the following: supplying the
severable member which is superimposedly composed of soft
material and solid base material from the upper position to
the lower position; repeatedly forming cutting lines of
basic pattern on the surface of the supplied severable
member thereafter removing only the useless portions from

~ the severable member so as to leave only the essential
portion; and separating the soft material and the solid
base material froﬁ_each other and independently winding
_ ~them. _
30 By implementing these sequential operations, the

. apparatus related to the invention can continuously cut off
soft material which is subject to elongation by effect of
tensile force without causing it to incur elongation,
severance, distortion, and slack which would otherwise be
caused due to the effect of tensile force.



-4- BRI EF DESCRI PTION OF THE DRAWNGS Figure 1 is the sirnplified

schematic diagramof a continuous material cutting apparatus accordi ng ta,
the invention; and Figure 2 shows cutting lines of the basic configurati 0N\
covering a speC|f|c | ength formed on the severable nmenber related to the '
I nventi on; Figure 3 shows continuous cutting lines of the required :
pattern coveri ng the entire I ength forred en the severabl e nenber rel ated

to the invention. DETAI LED%%%F% %R% ugh 3 respectively
denote a preferred enbodi ne l!t?e |nvent|on e referring to Figure
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Means 4 for supplying severabl e nmenber 16 is ‘substantially conposed of t-he
f ol | owi ng: one or nore roIIersMHWIWW ndi ng ori gi nal
soft-material fabrics 12; one or nore rollers 14A respectlvely wi ndi_ng
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arranged in a . row by _the efject” of adequate t'ensi on as rec rom
t ensi on gePREtAPRY, 8pd means 10 for winding up the severable member.

Means 4 vertically feeds a severable member 16 in a.
dowward direction. ‘This member 16 is formed of superimposed layers -
including at least one layer’ of soft-material fabric 12; such as a non~
‘woven fabric which elongates in the presence of tensile force, and ‘at
least one layer of solid non-extendable base material 14 (such as a thin
flexible kraft paper) which inhibits elongation of soft-material fabric
12 due to tensile force. Means 4 for supplying severable member 16 is
substantially composed of the following: one or more rollers 12A
respectively winding original soft-material - fabrics 12; one or more
‘rollers 14A respectively winding original solid base material 14; a
plurality of sensors 18 through 24 which respectively detect a slack
condition of soft-material fabrics 12 and solid base material 14 as
unwound from rollers. 12A and 14A; a tension generator 26 which provides
each piece of soft-material fabrics 12 and solid base material 14 with a
'specific amount of tension; a first roller 28 which ‘feeds the severable
menber 16 so that the layers thereofareproperlyarrangedinarowby
the effect of adequate tension as received from tension generator 26;
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-5- and an air-feeder 30 which feeds the severable nenber 16 from an upper
position to a lower position in a steplike manner by applying air pressure.
Theé air-feeder 30 is substantially conposed of (1) a reciprocating
cBﬁveylng device 32 which noves itself i-n3he vertical direction to feed
the severabl e menber 16 from.the upper position tio the | ower position at a
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Means 6 repeatedly forms cutting lines S1 of the basic
pattern covering the predetermined length & (shown in
Figure 2) on the surface of the severable member 16 which
is'conveyed from the upper position to the lower position
at a spécific interval by the conveying device 32 of the
20 supply means 4 so that edge portions can continuously be
reprcduced for eventually shaping the required continuous
cutting lines S2 covering the entire length L of the
severable member 16 as shown in Figure 3.
Means 6 for continuously forming cutting lines on the
severable member 16 is substantially composed of (1) driver
-/ unit 36 (2) operation unit 38 which is mounted to the
o driver unit 36 so that it can reciprocate itself to the
left and to the right synchronous with the vertical
movement of the conveying device 32 of the air-feeder 30,
30 and (3) blade unit 40 which is mounted to the operation
unit 38 and provided with blade 40e for forming the cutting
line S1 of the basic pattern.




-6- Means 8 renpves useless circular portion 44 fromthe center and usel ess
irregul ar side portions 46 fromboth sides of the essential portion 42
shown in Figure 3, leaving only the essential portion 42 which is provided =
with the cutting line S2 satisfying the required configura- tion. Means 8 \”
is substantially conposed of the followiég+ (1) air-suction system 48 which"

i nterconnects with the driver unit 36 of nmeans 6 for formng cutting lines,
where the driver Means38 hemwves rusmiesstcibeullael pertioncdhafrbf the.
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super i nposed! ;e&ohd apller S0 aeidle defbectécthef bevetrableamembeapd® i vel Yo
di sengaged frﬁavi%%' h ‘ﬂtﬂfﬁg;fﬂhéqu4£ag¥hiﬂsr%heogeghired configura-
tion; (3) a separation rod 52 which separates the essential
~portion 42 from the useless irregular portions 46 as
present on both sides of the severable member 16; (4)
static-electricity removal system 54 which discharges
static electricity £from the severable member 16 and sucks
20 air for removing the useless circular portion 44 from the |
center of the severable member 16; (5) the third through
seventh rollers 56 through 64 which respectively provide an
adequate amount of tenSion for the severable ‘member 16
which primarily comprises only the essential portion 42; _
- and (6) an air—suction system 66 which sucks air for o,
. removing the useless irregular portions 46 from both sides
of the essential portion 42 as separated by means of the
separation rod 52.
Means 10 separately. wind up the soft-material fabric
30 12 and solid base material 14, which superimposedly make up
the severable member 16, after_they are respectively
disengaged from useless portions'44 and 46 by operation of



-7- neans 8 nentioned above. Means 10 for winding severable nenber 16 is
substantially conposed of (1) slack:sensor-70 which is installed in a
position close to the eighth roller 68 for detecting the slack condition of
the severabl e nmenber 16, (2) a soft-matergal fabric w nding system 72, and
(3) a solid base material w nding system 74. Soft-material fabric w nding

system 72 is Smb&h@lt& dnt isHaD Esbwd . t hMedAS! 20/ Rar (rihdf.relgt rngletr?b e
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which is driven b tectiqQn signal from slack sensor
posi ti oned clo§8°¥oaﬁh§ 3 rgion and the presence of dust and

checking to see if any of the useless circular portions 44
still adhere to the essential portion 42; and (4) a
- plurality of soft-material fabric takeup rollers 12B which
20 - - are respectively driven by detection signals from the
slack/guide sensors 80 through 90. Each of these takeup
rollers 12B is rotated only when slack sensors 80 through
84 detect the presence of slack in soft-material fabric 12.
Conversely, rotation of these takeup rollers 12B is stopped
when no slack is detected. Furthermore, rotation of these
takeup rollers 12B is stopped if guide sensors 86 through
90 detect that any of these soft-material fabrics 12 is
distorted. ' . _
Solid base material winding system 74 is substantially
30 composed of the following: (1) a pitch sensor 94 which
detects the clearance of hole 92 in the solid base material
as it is separated from the soft-material fabric 12 by the
eighth roller 68; and (2) the solid base material takeup
roller 14B which is driven by a detection signal from slack
sensor 70 which is positioned close to the eighth roller 68



-8- and al so by detection siignal frompitch sensor 94. The solid base
material takeup roller 14B is rotated only when slack sensor 70 detects the
presence of slack in the severable nenber 16, whereas rotation of this L
roller is stopped when no slack is detected. In addition, rotation of this N
takeup roller 14B stops when pitch sénSorr 94 detects abnornal clearance of
hol e 92 -caused, by, d t he .soli.d Jase rial | ON 10
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32 ascends, fﬁﬁpﬁ'&ﬂséeVEGQ d%ahipi1eés @tlt? meﬁhé%éﬂtﬁ]uous .
inhibit its nov The air-fe Q.orients e direction
suppl yi ng t@%ﬁ?aﬁ?@aﬁéﬁﬁ& IG%S'FFS&: Fh& SaY ?W\Aﬁ’t‘ﬂpiyspem fi cv :
angl es incl mbawys 4 feeds severable member 16. Depending on the slack ’
condition detected by slack sensors 18 through 24, supply
means 4 first winds soft-material fabric 12 and solid base
material 14 from a plurality of soft-material rollers 12A
~ and a base material roller 14A for example. Then, these
'w_eh. materials are respeeti'vely straightened by. means of
20 tensile force generated by tension generator 2Q. The first
roller 28 then superim'p'eses the layers of soft-material
fabric 12 and solid base material 14 so that a superimposed
'~ web of severable member 16 is constituted. The prepared
severable member 16 is then vertically conveyed in the
descending direction by the air-feeder 30. By operating \J
the conveying device 32, air-feeder 30 vertically conveys
' the severable member 16 downward in an intermittent
steplike manner. While the conveying device 32 ascends,
retainin§ device 34 holds the severable member 16 to
30 inhibit its movement. The air-feeder 30 orients the
direction ‘for supplying the severable member 16 in a
descending direction within spec:.flc angles including
perpendicularity. '
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perpendicularity. . -9- Since the cutting apparatus related to t he
invention vertically feeds the severabl e nenber 16 fornmed by superinposed
| ayers including soft-material fabric 429ssbject to elongation by tensile
force and solid base nmaterial 14 i nhibiting such el ongation, the apparatus
rel ated to the i neHi¢®nthecemretingapparatusecredatedntbethal ihaentdci?
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unit 36 of cu_ﬁ‘%‘??g‘-’i“i’l?fgs?%?’#wml ing Refipmatesiafe fabrdcan® to the
e i e
o, convey g BAHINE TNt mehctlomsebonacklmntbrasiess |
Goring the § amaseidl Fanrei gt (cdr oy €1854SE RGN, FBYRFANCEyge
portion can c8fd figkantinon dys duuckhe lsffechiofl tgngdle forcegenerating
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| engt,h L of the,se abl e nenpber 16 as_s _
cut ?lhng | i nes“§é‘io}é%[ ﬁg (RtRE ][]:Hﬁ Forming jeeans 1§ and:mayabime tpotheng

neans 6, the leffteand dd dtheivighty IwrdcPsaddaces thecusel 8aa pbregimd’
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When cutti ng- BYREhtongusy witindhe fertical tregiproeatingloperatiommbehi ng
tQe, basi ¢ pat behveylnk eRUICY 3St ARV £614WE b ELad 0408 0FPh a8 nif ©f
cutting-1ine EBVQB”%eE%%%Zdiy form cutting lines S1 of the basic
configuration covefing a specific length g as shown in
Figure 2 on the severable member 16 during the intervals
when the member 16 is stationary. As a result, edge
portion can continuously be reproduced by eventually
20 - generating continuous cutting lines S2 of the required
pattern covering the entire length L of the severable
member 16 as shown in Figure 3, _

After forming the cutting lines S2 of the required
pattern by operating cutting-line forming means 6, the
useless center circular portions 44 and the useless
irregular side portions 46 are respectively removed from
the severable member 16 by useless-portion removal means 8,
leaVing only the essential portion 42.

When -cutting-line forming means 6 forms cutting line s1
30 matching the basic pattern, air-suction system 48 as

mounted to the main body 36 of cutting-line forming means 6
blows air against useless center circular portion 44 and
then sucks it for eventually removing it. The severable
member 16 is then wound onto the second roller 50, and
then, separation rod 52 splits the severable member 16 into



bl ows air agai nst useless center circular portion 44 and then sucks it for
eventual ly removing it. The severable menber 16-is then wound onto the
second roller 50, and then, separation rod 52 splits the severable nember
16 into -10- the essential portienid®2-as defined between the side >
cutting lines S2) and the useless irregular side portions 46 which are
present on bbhéa esdeatdhltb@rﬁssenﬂﬂaﬂapodmﬁmneﬁzbeﬁwQ§QIthet$md%seless

ci rcul ar por{,ﬁeggpé“ﬁh s $39h5hg Et‘ﬁ[ealﬁ%eﬁl%serhoieﬁltfatseé’fd@ hb S OEGRS!

16., even af al r agai ns alr-suctjon system 48,
then the stad6cwbieht ﬂir@l Pregenthang befhs fﬂ%ﬁ f fthe essprkiak: a%/l c
electricity ﬁéggibﬂe4§everable menber 16 and 10 . then sucks air
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at the renmini usel ess circul’ ortions 44.ca
renmoved. Then,- t RE a8¥ech Qﬂﬁﬁélisz cizqular Bor %?e%%i%}rﬁahﬁFe
portion 44 aed uﬁel eenter QfﬂJltafe seiemnemm@r Iepeevm afseecific

anount of te f or e fro [ t'hr ou h s ve h
or"ont e Binuings ;s i AP TrIEASh 2sp R bl 240
fron1?oth SIdhenoth?hst:ﬁmu%dieetnidimy:H&SghamgingosyaneMJ54 diski ng
operation ex f Vi
Tonber 16, wAAKOeE Eratld (IQHGHAILSEGE e dSFeLEHT: MALAE £67INE,
ustdess |rregbbarsths[ﬁiﬁlﬁhﬁteﬁhIQQFHPEQI%hm§e§Eﬁ ¥%m§%0e?§bF§°%§§§er‘
wi ndi ng rrean sol ?}I(ﬁbﬂéﬁh§%l‘@4@|%%é}ﬁt§‘ré&e | ayers of. soft- mat eri al
|

Zié’“?eiéei?. o) sy ks araTe Foes T ESebdFeBy, PheCBplals "
][T‘;Lrelr ICG;' 1];&2?’3(’??‘2‘;2%?“'“ At usebessolrsegulanmpside pottinasemﬁal W,
roller 68 an&ece tqmﬁggéiﬁégméﬁﬁﬁﬁg QQSQeHBlié'iBréé 2kohNend’ ¢hlika
through seventh rollers 56 through 64. On the other hand,
the useless irregﬁlar side portions 46 are removed from
both sides of the severable member 16 by means of an air-
sucking operation exeeuted'by the air-sue;ion system 66.
The remaining severable member 16, which is free of the
20 useless circular portion 44 and useless irregular side
portions 46, is then conveyed to severable-member_winding
means 10, which then separately winds the layers of softe _
material fabric 12 and solid base material 14 onto separate
takeup rollers 12B and 14B, respectively.
Sth-materiai winding system 72 winds only soft-
material fabric 12. Concretely, the layers of superimposed \/
soft-material fabrics 12 are separated from the solid base
material 14 at the eighth roller 68 and travel themselves
past static-electricity removal system 76, which then
30 discharges static electricity from the superimposed soft-
material fabrics 12 so that the layers of superimposed
fabrics 12 can be easily separated from each other. These
soft fabries-lz then pass over the ninth roller 78, and
then these soft fabrics are separated from each other.
Each of these soft-material fabrics is then checked by a




past static-electricity renoval system 76, which then 30 di schar ges
static electricity fromthe superinaposed soft- nmaterial fabrics 12 so that
the, 1 ayers of superinposed fabrics 12 G n_be easily separated from each

other. These soft fabrics 12 then pass er the ninth roller 78, and then
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80 through 8494ikdeasenspEs: Bée throughs 99 widldls ndspactieflygenerate

respectively gf&ﬁ&ikefékgﬁélg{%cl thgﬁgﬁcyr'&etﬂ?e gfﬁ%{%ﬁ%i@ iﬁ:%ﬁfg];

sl ack, distortion, dESt, and al sothe presence of
portions 44 ifleReytiepai Austy asd plsestbheyprasence 7f -the aselessibrics

12 is separat€iycuddpdpertaondd40h £t khieiOlrdnidih ! At I} Gdcr 2E (Hebb®
ot her hand, sol #g base ga:lerl %l 14 LS \ﬁ%und onto the base_naterial w nding
system 74. CoRg f'@???‘-r 8l fabgics 1 2 SeRARakely wornd ot R Pfrom
t he soft-mat ethel rothtingl 2akbupheodileltis 1@B.er- 68 is wound onto the base
mat eri al takeup rgll 1 [ l3S [ d | ' froma

sl ack sensor 70 iﬁét g*’?eé%&aﬁ%{)@i't %%%‘?Ings%% g&aﬁée"l.ie)#hgﬁjtﬂnf%ls‘f%émg]f%ﬁﬂ a
pitch sensor Yheyhpsn materdiadcwindinge system dH2 Longretely; sodid
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portion 42, itakphptrb&ﬂerl&ﬁﬁrwhﬁ&h is driofers By -detection f abghalks 1£remd
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conti nuousl y elghthdraddes 6% endaRemitch |asnsapP4 whichcdetechs|y
delivered t0 aleRPancRd ol HOARS 92N Mo R HY Aetdhhin@! Srbper§ PonbealZoks
then cut off %heauigiggglgircular portion 44 of the solid base material
14. As mentioned above, superimposed severable member 16
which is separated from the useless pottions 44 and 46,
leaving only the essential portion 42, is split into layers
20 of soft-material fabrics 12 and solid base material 14
before both of these are eventually would onto takeup
rollers 12B and 14B. Each of the soft-material fabrics is
continuously cut and wound onto takeup rollers 12B and is
eventually delivered to an ensuing process. For example,
soft-material fabric 12 is then cut off at a specific -
1\ length Land provided with holes for eventually being
processed into liners for floppy discs.
The preferred embodiment of the cutting apparatus
related to the invention first prepares the severable
30 member 16 by superimposing soft-material fabric 12 and
solid base material 14 which inhibits elongation of the
soft-material fabric 12 due to tensile force. The
apparatus then vertically feeds the superimposed severable
member 16 in the downward direction in a steplike manner,

and then, repeatedly forms cutting lines 51_



| ength [err]and provided with holes for eventually being processed into

liners for floppy discs. The preferred enbodi nent of the cutting apparatus
related to the invention first prepares the severable 30 menber 16 -7 -
by superinposing soft-material fabricl22-and solid base material 14 which \"‘f '
inhibits elongation of the soft-material -fabric 12 due to tensile force.
The appar at ientthe severshleymémbds tthe sMIr! iappaatt € VEiew! € nenber 16 in
the downwar d-diidéd | ffleldsd poEeibkS WANAfa ML tnd SPeAletbye! Or e
cutting lines S1 -12- on ,the severabl e nenber 16. . e Zﬁ)arat us then

renoves uselReNbeo 16 onkeaningqondyr ths essentialpartiomet2icandeaving
only the essind ¥y PDE twDidd 2sofBcmatadilal iflabyivlisl 3 aind '@éeidabagabric 12

d lid bas ' 4. di tel.y,ont | rate tak l ] 2B d
208 “he o r MuheEiahoh dleSrREeTyT ohen phraRYS SaReR Folfersoted nda
st aEI y cuts oiBy tA= ®ssesult) phet appatatus relatdd -t elie ainvehtionl?
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of foct of  aafriiugfsl POURaPELERTY Bued Uity Wil AlNentidl pbffloHCa7
has nerely ragtrofceobttmateribal Sabxip cl%pwicﬁlmmascamrm btttof inppryi ng

sof t - mat er | dedeittnde 12a1BE6PL16ns URNAC s I ARERILHE SFE&EE C6F eénﬁfméi le
force, the ?3 licability of the soft-material fabric 12 related to the

i Afent i on i ©nerel y confined to the liner of a floppy disc, but it i S

al so appl i cabl e ADchdneghr eHecaboreoprofairaietl misddiment chagt mesdiy as

cushions. - yd¢diiéa to the liner of a floppy disc as the object of
applying soft-material fabric 12 which is subject to
elongation by effect of tensile force, the applicability of
the soft-material fabric 12 related to the invention is not
merely confined to the liner of a floppy disc, but it is
also a_ppliéable to the production of gaskets or other
products ‘such as cushions. - o
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1. An apparatys for continuously dﬁttlﬁb“goft mat eri al whi iS subject to

el ongation by tensile force, conprising: neans for supplying \
flexi bl e severabl e nmenber from an upper, position to.a | ower pam m\“‘““‘\s‘“\“\
whérei n said severabl e menber is supeTilposedly conposed of at +edst. ‘on8

| ayer of* soft material which is subjeﬁt Eg el ongation by effect of tensile
force and at | east one | ayer of base i al which inhibits el ongation of

satd 10 Soff, MyprddialdedsStot 0GR BdbUSLy! BURLIAG 8hEY mARARTANON
form ng continuous™ cutting: 'nes having a repeating basic configuration by
repeatedl y forwihigh ptedsubiest cto| elongation By tehsileafPrgesai d basic
configuration Pfs face of said severable nenber as delivered from

sai d upper position to said | ower position; s for r Vi ng on usel ess
portions from sai ("@aREEPK¥ S nﬁs“dﬂ‘?ﬁgﬁggﬁ §3F§1§ BRYCE, so as
to | eave only meme&s eftdm a Aipper; pesiticantof ar lowdepposdtion, Wwheredn
said soft materi and 2

ael ess. port1 PRI ErERTehte menbsd £ iR TRposdad, boepsed B A OO0
mat eri al whi chleastubpeclayer coPnsaft omateriadswhichodse subjec&ntoal |y as
herein- before fERCIi PG M (L £EL€T GBCEehR118° £BEEATRARY ARI1dARY Bad
ST T T "{ayer of base material which inhibits elongation of said
- 10 soft material in resistance against tensile force;
means for forming continuous cutting lines having a
N/ repeating basic configuration by repeatedly forming
predetermined length cutting lines having said basic
configuration on the surface of said severable member as
delivered from said upper position to said lower position;
means for removing only useless portions from said _
severable member as defined by'said cutting lines so as to
leave only an essential portion; and .
means for independently winding said soft material and
20 said base material after separating said useless portions
| therefrom.

2. An apparatus for continuously cutting soft material which
is subject to elongation by tensile force substantially as herein-
before described with reference to the accompanying drawings.
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