1 TITLE OF THE | NVENTI ON DEVI CE F@§ 99486 ~¢
HEATI'NG FLUI D CONTROL APPARATUS BACKGROUND OF TAaiE<py

| NVENTI ON The present invention relates to heating devices to 5

be installed in fluid control apparatus conprising a massf | ow

controller, on-off valves, etc., for exanple, for preventing

condensation and for preventing the re- | i qguefaction of a gas as
converted froma fluid which is in the Forn1of a liquid at room
tenperature. 10 For use in fluid control apparatus which conprise a

massfl ow control |l er, on-off vaIvesTIfmgﬁﬁyufhg(gkggﬁﬁ;oN val ves, pressure
sensors, etc. in conblnatlon heat 1 ng devi ces are known mhlch |nclude

Tgofﬁecgggrei \?vlhg?er?ﬁe | a era Eeﬁ%%ﬁﬂ@ Wrdﬁ%&h?‘ m@%@r at us has

many projections or indentations when seen from above, it is difficult
to install a tape heat er al ong the Iateral side of the apparatus, so

t hat rod heaters 44 are used, for exa shown in FIG 20 4.
Vertical rod heaters 44 are sui PAGKGRQUNENG dTBE INVENT¥Q§en a massf| ow
controller 41 and an on-off val ve 42, and between the val ve 42 and

anot her on-off val ve T3 preseﬂtuinxanhinn<nelateﬁstnohaa&dngndavﬁaesltdS

and renovabl e -,

5 be installed in fluid control apparatus comprising a

.massflow controller, on-off valves, etc., for example,
for preventing.condensation and for preventing the re=-
liquefaction of a gas as converted from a £fluid which is
in the form of a liquid at room temperature.

10 For use in fluid control apparatus which comprise a
massflow controller, on-off valves, pressure reducing
valves, pressure sensors, etc. in combination, heating
devices are known which include those comprising rod
heaters and those comprising tape heaters.

15 In the case where the lateral side of the fluid
control apparatus has many projections or indentations
when seen from above, it is difficult to install a tape
heater along the lateral side of the apparatus, 2o that
rod heaters 44 are used,ifor example, as shown in FIG.

20 4. Vertical rod'heatérs 44 are suitably arranged be-
tween a massflow controller 41 and an on-off valve 42,

and between the valve 42 and another on-off valve 43.

The  controller 41 ia mounted on a panel 45 and removable



2 upward, and the rod heaters 44 are so arranged as not to

interfere with the controller 41 when the controller is renmoved
The conventional heating device of the rod heater 5 type
for use in fluid control apparatus has the problem of producing a

upwar d.

difference in heating effect between the

rod heater and the portion ~out of contact therewith.
SUMVARY OF THE | NVENTI ON 10 An object of the present inventionis to

provi de a

heating device for use in fluld control appar at us whi ch

I's adapted to uniforn1é heat the control apparatus even If the late
a

side of the appar #PWST

from above.
a fluid contr

15
ol

s3pdnfhe rod heptexs Ak axe s ATTANGS apaptsse

The present invention provides a device for heating

portion in contact with the

ral
n

appseafesei withdthg coptrokien Wdibfwhdruithe contewdilex Her s

arranged in series in a front-to-rear direction and fixed to a pane
t he devi ce conpri semgved upwatdpe heater di sposed on at |east one of
20 sides of the fluid control apparatus, and a plurality

of brackets each eREPEbAVESt Lokl HuatRld deddicenod khel R0d heakaie!
with a screw and at | east one side wall for hol di ng the tape heater

contact wth tge ghybdeor use in £luid control apparatus has the problem

opposite | ateral

10

15

20

of producing a difference in heating effect between the
portion in contact with th§ rod heater and the portion .
out of contact therewith.

SUMMARYlOF THE INVENTION

An object of the present invention is to provide a
heating'device for use in fluid control apparatus which
is adapted to uniformly heat the control apparatus even
if the lateral side of the apparatus has many
projections or'indantatiohs when seen from above.

The present invention provides a device for heating
a8 fluid control apparatus including a élurality of fluid
controllers arranged in series in a front-to-rear
direction and fixed to & panel, the device comprising a
‘tape heater disposed on at least one of opposite lateral
sides of the fluid control apparatus, and a pluralify of
brackets each comprising'a bottom wall fastened to the
panel with a screw and at least one side wall for
holding the tape heater in contact with the fluid

controller, the bottom wall of sach of the brackets

in



i
controller, the bottomwall of each of the brackets

3 being formed with a screw hol e, each of the brackets bei ng
att'ached to the panel and adjustable in position. The heating
device of the invention is so adapted that if the lateral side of the
fluid control apparatus 5 has projections or i.ndentations when seen from
above, it Is possible to position the tape heater al ongside the

fluid controller and to hold the tape heater g n contact with the

i ndented side of the controller by the side wal | of the bracket by

adj usting the posipblgh ehridd wiBnPadskeby HIfe L WHAIR!dL tHie brakkedis® © be

heat ed uni formy out being Tnfluenced by the projection or

uppor i ng a bot t BALPACHEPERY 8 HAE et AL U8, RER Rohc
heater 1t is then  The ReeFLRE SOVIEm of (RASATFePToAS RO Algsed

controller at the mdportion of the height thereof.
Preferably, the bFBékeifcﬁgﬁrlétﬁrélr%@@&d@%l%ﬁe £iid, qandixioda RPPEEaTYSt ed

in the front-to-rear direction, and a first side wall extending
upri ght from ofie bés projeationt srdindemtstidns (wheéiotseen fxiom abodel,hdt
Seren is possible to position the tape heater alongside the
£fluid controller and to hold the tape heater in contact
with the indented side of the controller by the side
wall of the bracket by adjusting the position of the
10 bracket. The controller can therefore be heated
uniformly without being influenced by the projection or
indentation.
Preferably, a heater level adjusting projection for
- supporting a bottom face of the tape heater is formed on
15 the bracket side wall at a lower end of a surface
thereof in contact with the tape heater. It is then
possible tc heat the main body of the fluid controller
at the midportion of the height thereof.
Preferably, the bracket comprises a rectangular
20 bottom wall elongated in the front-to-rear directionm,
-and a first side wall extending upright from one of
lateral side edges of the bottom wall, and the screw

hole is a laterally elongated slot. The position of the

bracket is then readily adjustable with respect to the



F}
hole is a laterally elongated slot. The position of the bracket is
then readily adjustable with respect to the

4 | ateral direction. Preferably, the bracket further
conprises a second side wall and a third side wall extending upright
respectively fromfront and rear ends of the bottom 5 wall. The tape
heater can then be held in contact with surfaces of sone of the fluid
controllers not only by the first side |1 but also by one or both of
t he second and third side walls. Preferably, the bracket

conprises a squar 04k | ar bottomwall, and two side walls
ext endi ng up??%ﬁfa%rg%?gﬁgfggfton1malI and positioned at a right

angle with each other_ the screw hol e bei.n sl qt el.ongated in the
front-to-rear directiBFe ?ﬁﬁgiﬁpe 99"*‘?@&%&%&‘%&?@&#&%% FeeEhtact
with surfaces of some 15 of the fluid controllers by the two side walls.
BRI EF DESCRI PTI Onsdfte Twel brand Nesthird sidewally extepding womig

perspective view show ng a heati ng device of the invention for use in a
fluid cont r ol regpectively foom freniChnd (zgammndy I9f she potdoscti ve
vi ews show ng nodi fi ed brackets:

5 wall. The tape heater can then be held in contact with
surfaces of some of the fluid controllers not only by
the first side wall but alsoc by one 6: both of the
second and third side walls.

Preferably, the bracket comprises a sqQquare to
| 10 rectangular bottom wall, and two side walls extending
upright from the bottom wall and positioned at a right
angle with each other, the screw hole being a slot
elongated in the front-to-rear direction. The tape
heater can ¥hen be held in contact with surfaces of some
15 of the fluid controlleré by the two side wails.
BRIEF DESCRIPTION OF THE DRAWINGS
~ FIG. 1 is a fragmentary perspective view showing a
heating device of the invention for use in a f£fluid
control apparatus;
20 FIGS. 2(8) and 2(b) are perspective views showing
modified brackets:
FIG. 3 is s plan view showing another heating device
of the invention for use in a fluid control apparatus;

and



;.

FIG 2 is a plan view show ng anot her heating device of the invention

for_use in a fluid control apparatus; and
5 ° FIG 4 is a fragnentary perspective view showi ng a
conventional heating device for use in a fluid control appar at us.
DESCRI PTI ON OF THE PREFERRED EMBODI MENTS 5 Enbodi ments of the
invention will be described bel ow with reference to the drawings. In
the foll ow ng description, the terns "fgont," "rear," "left" and
"right" are used based on FIG 3. The right-hand side - and the
\eft-hand side of thiprglaglig & kradifer s Hidkapkltived vilhe shbidh” aand
"rear," respectively, and terns "l'ef and "right" are used for

the device as it eh%iéﬁ&i‘ baELID aLoRke (AP hE NG I Blaa pontrar®l ©

1 shows the essenf conponen evi ce

I nvention for use_in £|UId control 15 apparatus Wth reference to the
draw ng, the heatPﬂ ara UBevice 10 serves to heat fluid controllers 1 which
are arranged in serie for anple, in the font-to-rear di rection.

The device 10 conpri ses tgﬁﬁcﬂ%%$¥9§ QF THE BREEERRED FUBORIMENEBY on the

left and right sides (i.e., 20 Ilateral sides) of the nmain bodies |a of
the fluid 5 Embodiments of the invention will be described below

with reference to the drawings. In the following
description, the terms "front," "rear," "left" and
"right" are used based on FIG. 3. The right-hand side
and the left-hand side of this drawing will be referred
10 <to a8 the "front" and "rear," respectively, and the
terms "left" and "right" are used for the device as it
is seen from the rear toward the front.
FIG. 1 shows the essential components of a heating
device 10 of the invention for use in a fluid control
15 apparatus. With'reference to the drawing, the heating
device 10 serves to heat £luid controllers 1 which are
arranged in series, for example, in the font-to-rear
direction. The device 10 comprises tape heaters 11
arranged respectively on the left and right sides (i.e.,
20 lateral sides) of the main bodies la of the £fluid
controllers 1 as if holding the bodies therebetween, and
brackets 12 for holding the respective tape heaters 11
in contact with the controller main bodies la.

Each of the brackets 12 is L-shaped in vertical



&

controllers 1 as if holding the bodies therebetween, and brackets 12

for_ holding the respective tape heaters 11 in contact wth the
controller nmain bodies |a. Each of the brackets 12 is L-shaped in
verti cal section and conprises a rectangular bottomwall 13
el ongated in the front-to-rear direction, and a side wal | 14 extendi ng
upright fromone of the left and right si de edges of the bottom wall
13. The side wall 14 is 5 in contact with ghe tape heater 11, pressing

t he heater agai nst the main bodies la of the controllers 1. The

bottom val | 13 i SgbasigHegnk OclnppLEls W et sk horron WAL109Etom val |

13 is formed with a pair o on rear  slots 16 Ich are
el ongated in the

-rpght . 1 dj tion. R at 1 a
vertical width eﬂéﬁéﬁ%ri?hgﬂet%%&ﬁ T&T’ﬂﬁ?&%@’# 51 BBA #alggaﬁodi es
| a. A heater |evel justin rpjection 15 for suppor i t he bottom
face of the tape W& fe?ili"%%gdlﬁg 1R Frehong §F %&q tlf%%oﬁnﬁhé' g}ﬂ:
bracket 12 at the 15 |lower end of the surface thereof in contact with the
heater 11, whereb§idacedges @fathe batsom 8ldodid. ofbe side ¥8ldolheds the

controller main bodies Ia at the m dportion of their height.
FIGS. 2(a) ands52(im stmtacbdwitkdtle cbdps chelfter?241l, pressing the heater

against the main bodies la of the controllers 1. The
bottom wall 13 is fastened to a panel with screws 17.
The bottom wall 13 is formed with a pair of front and
rear slots 16 which are slongated in the left-right

10 direction. The tape heater 11 has a vertical width
smaller than the height of the controller main bodies
la. A heater level adjusting projection 15 for
supporting the-bottom face of the tape heater 11 is
formed on the side wall 14 of the bracket 12 at the

15 .lbwar end of the surface thereof in contact with the
heater 11, whersby the tape heater 11.15 so positioned
as to heat the controller main bodies la at the
midportion of their height.

FIGS. 2(a) and 2(b) show modified brackets 18, 24,

20 respectively. The bracket 18 of FIG. 2(a) comprises a
rectangular bottom wall 19 elongated in the front-to-
rear direction, a f£irst gide wall 20 extending upright
from one of the lateral side edges of the bottom wall

19, and a second side wall 21 and a third side wall 22



20 respectively. The bracket 18 of FIG 2(a) conprises a rect angul ar

bottomwal | 19 elongated in the front-to- rear direction, a first side
wal1l 20 extendi ng upright fromone of the lateral side edges of the
bott om wal | 19, and a second side wall 21 and a third side wall 22

7 extendi ng upright respectively fromthe front and rear " ends of
the bottomwall 19. The bottomwall 19 is formed with a pair of front
and rear slots 23 which are el ongated i the left-right direction.

Wth use of this 5 bracket 18, the tape heater. 11 can be held in contact .,

Wlwaltlh zbdlﬁ;t E;I %l) 1st:one 1(53#) %ﬁ%ﬁ z%]é sec?)’r?é'ng *:B)ﬁatrsget ﬁ'lr? atréﬁis 21,
22 i

conp S o senc ) O R e ) 1 580 g&a%émzaafg%aaﬁs 26, 27
angl o wi th each cTFERed TG R Dot & °%Har%8§ Stp. Aazvnfoh dre

el ongated in the front-to-rear di rection. use of such brackets 24,
the tape 15 heatelongated in the deft-zdghicd Wﬁigﬂdeswé'\mf nge of this
controllers 4, 5, 6 as will be described bel ow FIG 3 shows a

heati ng devi ced f doracskat rl8, fthe dape heaterollappar beubedhfli th contact
conprises a conbination
with sides of fluid controllers 2, 3, 4 not only by the
first side wall 20 but also by one or both of the second
end third side walls 21, 22 as will be described below.
The bracket 24 of FIG. 2(b) comprises a generally
10 square bottom wall 25, and two side walls 26, 27
extending upright from the bottom wall 25 and positioned
- at a right angle with each other. The bottom wall 25 is
formed with a slot 28 elongated in the front-to-rear
diregtion. With use of such brackets 24, the tape
15 héafer 11 can be held in contact with sides of £luid
controllers 4, 5, 6 as ﬁill be described below.

FIG. 3 shows a heating device for use in a fluid
control apparatus which device comprises a combination
of the three kinds of brackets 12, 18, 24 shown in FIGS.

20 1, 2(a) and 2(b). |

The illustrated fluid control apparatus comprises a

right line including a massflow controller 2, first on-

off valva 3, second on-off valve 4, third on-off valve §

and check valve 6 which are arranged from the front



of the three kinds of brackets 12, 18, 24 shown in FIGS. 20 1, 2(a) and

2(b). The illustrated fluid control apparatus conprises a right
| i e including a massflow controller 2, first on- of f valve 3, second
on-of f valve 4, third on-off valve 5 and check valve 6 which are
arranged fromthe front 8
rearward in this order, and a left line corresponding to the right
line fromwhich the first on-off valve 3.is renoved. In the right
line, the right sides of the first, secgnd and third on-off valves 3,
4, 5 are 5 rece m, i h L ght de o) fl ow control

when seen from abgéggw g h '@Pé?t°§ éﬁugie?ﬁai ine cor% Wﬁ&goﬁ"off
valves 4, 5 are re essid frg | ef t sid of t he secon on off val ve
4 when seen from XBBvELS ipg ﬁ%mlﬁh$°¢iFR§ Irst neLs yaLv

second and 10 third on-off valves 4, 5 are recessed fromthe rlght
side of the massfremoved:rolncthe pbght skine rthe aight sides afdthee |eft

side of the third on-off valve 5 is recessed fromthe left side of the
second on-of f val ftrdt, secahdnandcthird oot valves 3, Kor 5t laeref l ui d
control apparatus, the bracket 12 of the basic type shown in FIG 1 is

;Jf,:d for hol di By pecesséaptromating Fght 38 &2 thie MadsT oW bontirdeseef
2 when seen from above, and the left sides of the first
and third on-off valves 4, 5 are recessed from the left
side of the second on-off valve 4 when seen from above.
In the left line, the right sides of the second and

10 .third on-off valves 4, 5 are recessed from the right
side of the massflow controller 2 when seen from above,
end the left side of the third on-off valve 5 is
recessed from the left side of the second on-off valve 4
when seen from-ahove.

15 For the fluid control apparatus, the bracket lﬁ of
the basic type shown in FIG. 1 is used for holding a
tape heater 1l in contact with the right sides of the
first and second on-off valves 3, 4 in the right line.

The bracket 18 shown in FIG. 2(a) is used on the

20 left side of the first on-off valve 3 in the right line.
The front-to-rear length of the bracket 18 is smaller
than the front-to-left length of left side of the first

on-0ff valve 3 by twice the thickness of the tape heater

1ll1. Another tape heater 11 is held in contact with tha



first and second on-off valves 3, 4 in the right line. The bracket
18 shown in FIG 2(a) is used on the 20 left side of the first on-off
val've 3 in the right line. The front-to-rear length of the bracket 18
is smaller than the front-to-left length of left side of the first
on-off valve 3 by tw ce the thickness of the tape heater 11. Anot her
tape heater 11 is held in contact wth the left side of the
first on-off valve 3 by the first side @ﬁll 20 of this bracket 18,
further in contact with a portion of the rear side of the massflow

SIS e g o S o s 9 AR s b

portion of the fron e second on-o e second

ised for the | of tvekhe2dios ERfH iRadiRe nd dupiRie=? 18" Bonfab YR h P

The front bracket 24 tightly E%esses 10 the tape heiter 11 aaiinst par t
of the rear side BPTtHER of the XARF FLda ©F Fhg. masgfilow; FRptraLler e by
which is el ongated in the front-rear direction. On the other

hand, the rear bri&ethind cotdesypaik22,0 and: slsontln contBelcwéth2ad as
rotated through 90 deg, with the slot 28 15 thereof extending in the
left-right dirgctportion ofictins dimgity siidee ofcdhebsackatl dh-bfifdvalire 4ape

heat er
by the second side wall 21.

Two brackets 24 of the type shown in FIG. 2(b) are
used for the left side of the third on-off valve § in
the right line. The £ront bracket 24 tightly presses

10 the tepe heater 11 against part of the rsar side of the
second on-off Qalve 4 utilizing the slot 28 which is
elongated in the front-rear direction. On the other
hand, the rear bracket 24 corresponds to the front
bracket 24 as rotated through 90 deg, with the slot 28

15 thereof extending in the left-right direction.
Accordingly, the rear bracket 24 holds the tape heater
11 tightly pressed agsinst the left side of the third
on-off valve 5.

The bracket 18 shown in FIG. 2(a) is used for the

20 right side of the second on-off valve 4 in the left
line. 1In this case, a tape heater 11 is held in contact
with the right side of the valve 4 by the first side.

wall 20 and in contact with a portion of rear side of

the massflow controller 2 by the second side wall 21,



11 tightly pressed against the left side of the third on-of f valve 5.
The bracket 18 shown in FIG 2(a) is used for the 20 right side of the

se¢ond on-off valve 4 in the left line. In this case, a tape heater 11
is held in contact with the right side of the valve 4 by the first

si de wall 20 and in contact with a portion of rear side of t he
massfl ow controller 2 by the second side wall 21,

10 with the third side wall 22 Iefti|1ebfree state. Anot her
heater is held to the left side of the third on-off valve 5 in the

left line in the s nner, as o t l.efg, side f the _third on-off
valve 5 in the riﬁ%gg E€e|€#&;3 sige “31%:¥2|%%ffmiﬁ atﬁgefaﬂgaﬁgater can be
hel d in contact not only with the projectin [ and regessed side of
the fluid control | er BRPTREL NIRRT ik h%"tdntt"arﬂ%r i@%% s"gespgegﬁﬂeﬂ‘#&g
an indentation, so that the fluid control 10 apparatus can be heated
al nost uniforny ont®ff walwe 5 in dhe diefitc L imshdnriber Bamecyanner| a8 on
nount ed on the panel is renovabl e upward, whereas the heating device
described will nothenleftesideish the thixd an-@ff2 vwallse 5 in thei sightoved
upwar d. _

5 line.

In this way, the tape heater can be held in contact
not only with the projecting side and recessed side of
the fluid controller but also with the front and rear
sides defining an indentation, so that the £luid control

10 apparatus can be heated almost uniformly with a high
efficiency. The massflow controller 2 mounted on the
panel is removable upward, whereas the heating device
deacribed will not interfere with the controller 2 when
it is removed upward.

15 All the three types of brackets 12, 18, 24, although
used for the control apparatus shown in FIG. 3, need not
be used, but, for example, only one of the three types
of brackets 12, 18, 24 may be used, or the_brackat 12 of
the basic type and the bracket 24 of FIG. 2(b) only may

20 be used. Depending on the temperature desired, the tape
heater 11 is provided on each or one of the left and

right sides of the fluid control appsratus. The screw

holes 16, 23, 28 are not limited to slots.



15 Al'l the three types of brackets 12, 18, 24, although used for
t he_control —apparatus—shewn—+n-FI G 3, need not be used, but, for

exahpl e, only types of brackets 12, 18, 24 nay be
used, or the Hiﬂ&@ I“ ﬂ‘ ﬂiﬂ the basic type and the bracket 24 of FIG
2(b) only may!'"328¢ 's ending on the tenperature desired, the tape

heater 11 is provided on each or one of the left and ri ght sides of
the fluid control apparatus. The screw lees 16, 23, 28 are not
limted to slots. 11 What is
clained is: 1ﬁ ice for heating a fluid control apparatus

I ncl udi ng a pIuramme &F'ﬂ Adedod®iol | ers arranged in series in a

front-to-rear direction and fixed to a 5 panel, the device conprising a
tape heater disposed dn A devige| £gst heatleg apbbuid cconkrol apPaRALYS t he
fluid control apparatus, end a plurality of brackets each

conprising a bott dmolaidingaat @ﬂ-@d‘aﬂ.dtyhefpﬁhuidvxcontmllers sareangadi in

| east one side wall for holding the tape 10 heater in contact with the

fluid controller, setda@oinod frontweblrebredirectidmearnd afiedd dreiang for med
wWith a screw hol e, each of the brackets being attached to the panel

inahgfgrﬁtgb|es'np@ﬂéut'%ﬁe device c3mpfi§§ﬁ§'£9t§$a'ﬁébéé%“&i%ﬁ&héd’dﬁfﬂ'“
at least one of opposite lateral sides of the fluid
control apparatus, and a plurality of brackets each
comprising a bottom wall fastened to the panel with a
screw and at least one side wall for holding the tape
10 heater in contact with the fluid controller, the bottom
wall of each of the bracketz being formed with a screw
hole, each of the bfackets being attached to the panel
and adjustable in position.
2. A heﬁting devica according to claim 1 wherein a
15 heater level adjusting projaction for supporting a
bottom face of the tape heater is formed on the bracket
side wall at a lower end of a surface thereof in contact
with the tape heater. |
3. A heating device according to claim 1 wherein the
20 bracket comprises a rectangular bottom wall elongated in
the front~-to-resr direction, and a first side wall
extending upright from one of lateral side edges of the

bottom wall, and the screw hole is a laterally elongated

slot.



15 heater |level adjusting projection for supporting a bottom face of
the tape heater | br acket side wall at a lower end of a
sur'face t hereof “ﬂlﬂmlmmrmmth t he tape heater. 3. A heating
devi ce according to <l & m"l ®hetein the 20 bracket conprises a rectangul ar
bottomwal | el ongated in the front-to-rear direction, and a first side
wal | extendi ng upright fromone of |ateral side edges of the

bottomwall, and the screw hole is a | ateraloll.% el ongat ed sl ot .
12 4. A heating device according t | aim 3 wherein the

bracket further conprise sgeeond,si de wal | d a,third | de , wa

ext endi ng upright res ec§i€%§§f§go§ﬁ\ffﬁta%ad}.ng o gladny 8 H?‘eirﬁénbﬂ’?om
wal | . 5. A heating device according to claiml1 wherein the

bracket conpri sesbBackals furthes comprisns phisesandgide wall gnd,\g $hizd
wal I s extendi ng upright fromthe bottom wal | and positioned at a right
angl e with each oside, wall extending  uprighkizesprecyiively Srgm Ssont and

front-to- 10 rear direction.
rear ends of the bottom wall.

5 5. A heating device according to ¢laim 1 wherein the
bracket comprises a squarxe to rectangular bottom wall,
and two side walls extending upright from the bottom
wall and positioned at a right angle with each other,
the screw hole being a slot elongated in the front-to-

10 rear direction.



