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07381§,ELECIRIC FAN The present invention relates to an electric fan having /
agrille including a multiplicity of inclined grille plates for.defl i /)/
the fJ. 6w of air generated by the fan. The electric fan of the i nv%ﬁeﬁéégrg
suitably be used as 5 a floor or desk-top type fan, wall-hung type fan or

as_a ventilation fan nounted in a w ndow to induce fresh out- door air into

t he yoom Such an electric fan has. hegn proposed as having neans for

changing the direction of air flowinrelation to 10 time, in order to

attain a pleasant flow of air well resenmbling natural w nd. A typical

“exangl e of such an electric fanELECTRECSEANAI| ed oscillation type electric

fan in which an electric notor, to which a fan blade unit is connected 15
directly, is oscillated in a horizontal plate to change the direction of
flowof air in relation to time. Another exanple of such an electric fan is.
the so-called rotary grille type fan in which a rotary grille having a

nunber of grille plates is rotated at a | ow speed, while the 20 direction

of the notor is kept unchanged, to change the direction of flow of air in
relation to tine. ThEhéaptesentpamiersttni rr€lasasi godancledeetriforfan

exanple, in the specification of the United States Patent No. 4,123,197

i ssued t o MRwing pa \gridd@ dinclluding -2-mThbipddicliltat iodh ingleingdcyritléan,
however, has various draw backs. nanely, the direction of flow of air

can be chailgtteonfgr deflecting the flow of air generated by the fan.

. The electric fan of the invention can suitably be used as

5 a floor or desk~top type fan, wall-hung type fan or as a
ventilation fan mounted in a window to induce freéh out-
door air into the room.

Sﬁch an electric fan has been proposed aé_having
means for ‘changing the directién of air flow in.relation to

10 time, in order to attain a pleasant flow of air well
resembling natural wind. -

A typical example of such ah electric fan is the
so-called'oscillation.type electric fan in which an
electric motor, to which a fan blade unit is connected

15 directly, is oscillated in a horizontal plate to change the

-~ direction of flow of air in relation to time. Another
example of such an electric fan is theISO-called rotary .
grille type fan in which a rotary grille'having a number
'6f grille plates is rotated at a low speed, while the

20 direction of the_motor.is kept'ﬁhchanqed; to change the
direction of flow of air in relation to time. The latter
type of électric fan is-disclosed, for example, in the
specification_df,the United States Patent No. 4,123,197

issued to Phillip W. Keem et al.



hgprontal |y, because the notor oscillates only in a horizontal plate.' In
ion, since a conplicated link nmechanismis required for the 5

Tat'ory notion of the notor, tihe-electric fan is difficult to produse
and/s susceptible to break down. The rotary grille type electric fan has
ap-extrenel y sinpite e¥riddAtian SHPHSISERELS hanr HPWRYETyr NAS darioysot drast at a Y
| ow speed sinply by a small-sized electric tor. his type of electric .- &
fan, hovvev@%pglo ’T%@llé’ g%?a%ﬁ?%@b c&h oW AL Frngan -s[’ed H¥so to the ™
area where_ there i.s.ng person,who would receive and enjoy.the wind. It is, =~ &
t her ef ore,ehofﬂ'ZB%fa&iY » o eHR® &ﬁ'\?e’ﬁ?ﬁc’a‘n% 13?@% 88?%1&"«3%]%‘{" izen?ava{npﬂ%ﬁﬁ'ng a\o/ i
rotary gri l e.Qf..C ' a I.cation _of w.nd by a L
si npl e conig{ %&g ion’ i@me Qmw%b%%rad%g( P%é'}aﬁgg'lﬁr]%sgﬁu T%eﬁ‘ﬁ Cthere is
provi de ),C hayi tELC ; . aid
rame, 8 [ pPay motin gt B8 ks The Slefrit fof (ENGE S Eh raded® €
rotary grijddgeidi faRespeivie t6 Mealkidopal d fan blade unit and provided with a
multiplicity of inclined grille plates, a small sized synchronous notor for
rotating 20 sai d Thet fstaryl gtil@edtype bDe¢étsRecehnaRds ldnekt Ry Jidp1éi miting

the range of angular rotation of said rotary grille; wherein when the
angul ar r otomisitouctibn secdusetthiey roarly| grildel isriroedtdyy athe Jownspeedesigplyso 3
the reactional force applied to the rotary notor causes rotation thereof to ;
stop and rhesaasnalilnsizedophpectintic matioxt i dindls - thpecofielectricifan, howewvet,he 25
stopper _is contacted by the sel ected one of the projections, the

react i oh@Ihasopcdisadvanssigecthatothe wind nish direstednelssr toothearea avhehe thereer
so that the rotary grille is reciprocatingly rotated within a sel ected
range of arighg@ peyson who would xaceiVSotRdERIOHIthen¥ingesent i nvention will -

now be descri bed .way_of exanple wi,th reference tqQ the acconpanyin
“drawi ng, in whi Cr}l;%.yls, >4:he'fe ore[rpan o}%ect o% ghe mve_ntcion to provi m¥ d

electric fan having a rotary grille capable of changing the area of

application of wind by a simple construction.

15 Accoi‘ding to the present invention there is provided an electric
fan having a framé, an electric motor attached to said frame, -a fan blade z
unit adapted to be driven by said elecf.ric motor, a rotary grille | :
disposed in front of said fan blade wnit and provided with a multiplicity -
of inclined grille plates, a small sized synchrmous motdr_ for rotating

20 said rotary grille ét a low sﬁeed and limit means for limiting the range

of angular rotation of said rotary gfille; wherein when the éngular

rotation of said rotary grille is limited by the limit means, so the o f
reactional force applied to the rotary motor causes rotation thereof
to stop and restart in an opposite rotational direction. Thus, when the

Z5 stopper is contacted
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Fig. 1.is a vertical sectional view-of an electric f.an constructed in

accordance with an .enbodi ment of the invention with the mounting or fQ
att®ehj rg menbers 10 being omtted; and Fig. 2 is a front elevational view
of the electric fan as showmn in Fig. 1. 15 A preferred

enbedj ment. of the invention will be described hereinunder with reference to
thekacconpanylng drawi ngs. Referring -lg the draw ngs, the electric fan of
the invention has a box-shaped franme 1 acconnndatlng an 20 electrically

011 (CD 0 D dnd i Eflelbll BReCHR aah@ecbéog@ eidhe, TEARP Lakigqlg!l Ut ed

by a square bo a suction grille 3 | ded at t e rear t he body

2 and suppGdrcd "Bs %ﬁpyeée@ooen@wﬁ&moﬁws Ghotbe bgd¥ederiiie wpgpport.

arnms. 4 are arranged in plural to exténd radially. A hub 5 25 having a

cont ai ner- nensssr 1 sof ehatdehd theaggnigiile t1e F680BrdcHRiihgnyly Wi th the
latter as wll be seen fromthe drawi ngs. - The contal ner recess of the hub

5 receives motatdd -wigkinsyneblested mMarmye ohayhdglea built-in reduction
- 4 -1 gear. A notor support 7 .is attached in such a manner as to cover

t he synBhronous not orAr6 embclisienglof phepresent dhivation twillSnivws bandsdcedbem

Shat 1 of -t R VAt smble iEh RiSrpied B0 ehe” Scdibatying Rrdiing. S, phecn”

smal | -si zed synchronous notor 6 has a single-phase stator coil haV|ng no -
directivity of rotatibhd-Namdsy2a VentHeabtarctieralhydAy oFf @Fe notor is

-stopped for any external force or -
electrlc fan constructed in accordance with an embodiment

of the invention with the mounting or attaching members
10 being omitted; and
- -Fig.-é is a front elevational view of the

electric fan as shown in Fig. l. ' . .

15 A preferred embodiment of the inventionlﬁill be
' described hereinunder with reference to.the accompanying
drawings.
Referring to the drawings, the electric fan of
the invention has a box-shaéed frame 1 aceommodating an
20 electricelly driven fad unit which will be explained later.
The frame 1 is constituted by a equare body 2, a suction
grille 3 provided at the rear end of the body 2 and support
arms % provided on the front end of.the body 2. The suppcrt
arms 4 are ar:anQed-in piural to e#tend radially. A hub S
25 having a container recess is.formed in the ceater of the
frame 1 unitarily with the latter as will be seen frocm the
drawings. 'The container recess of the.hub 5 reeeives a

small-sized synchronous motor 6 having a built-in reduction



- obs ction, the rotor starts to rotate in the reverse 10 direction. A

-Ci ar rotary grille 11 is fixed to the shaft of the small-sized"

i nguefion nmotor 6 extending through the hub 5. The rotary grille 11 has a
Mplicity of inclined grille plates 12. The rotary grille 11 as a whole™ ¥

mul.
is 15 forvred as a unit froma plastic tolthave integral projec- tions A B
~and Y, Z fornmed on the rear face of peripheral portion thereof. The

proj ectiods Aeamxd Bmrmotbspssppozt Tadisaldtcamtet imdsuch ahmapnereais ons*"‘"
Y and Z. The angle fornmed between the projections A and B around the center
20 of the rottar waye | ghé ssyrchionaks| aotier #gl A foinglebphasen imldelct:.onu
projections Y and Z around the center of the rotary grille is [err].

ref erence numotsr 8 idermowstad @hoﬁ@&t@@tﬂnﬂSGMHQﬁﬁpérnlfbrthergFupper 14
to be slided up and down 25 as shown by arrow. The stopper 14 is provided -
~with a retai Refagorhliaste MniRdoalRnEBCEEEd &P e shrfhrPlnghe qtion
such that _the retalner portlon 5 can be noved to and sto ggd at one of the

three posPti BRESFRR a sf°PEFraﬁﬁﬁuk9 opErSt FRALSTSEF@A nob
the 1ocus o E«E«simfh x{fcﬁ '“&”éeare SRS} Upipap%é‘?%hg?bggii.%eéi@ﬁ(?s
e 1,06KS O DAL 1 0BT BLEREURRS Al F L BB EBl M o1
ﬁgaﬁ\?\grgmsarcfgﬁgﬁgr |4qa%lgéal¥§tg?a bﬁg:%g%%t Et%% t%%n%g%g??éik%%%getc%%nergy
to the air t@u@idldon, the rotor starts to rotate in the reverse
10 direction. | N
A circular rotary grille 1l is fixed to the shaft
of the small-sized induction motor 6 ekténding through the
hﬁb 5. The rotary grillé 11 has a multiplicity of inclined |
grille plates'lz. The rotary grille 11 as a whole is
15 = formed as a unit from a plastic to have integral projec-
tions A, B aﬁd Y, Z formed on the rear face of peripherél
portion therecf. The projections A and'B.are disposed at-
radially outer side 6f the projections ¥ and Z. The angle
formed between the projections A and B around the center
20 of the rotary qr;lle is 180°, while the angle formed
| betweed the projections Y and 2 around the center of the
 rotary grille is 90° (270°).
o A reference numeral 13 denotes an elongated
slot which permits'the'stopper 14 to be slided up and down
25 as shown by arrow. The stopper 14 is provided with a
retéiﬁér portion ls.and a knob portion 16. The arrange---
ment is such that the retainer portion 15 can be ‘moved to'

and stopped at one of.the three positions mentioned'belqw,
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10 di spl ace the |atter forwardly. Since the rotary grille having a k
mul tiplicity of inclined grille plates 12 are disposed at the front side of[é_
thALaﬁ bl ade unit 9, the wind displaced by the fan blade unit 9 is S

defl ected in accordance with the rotational position or condition of 15
erraiTDn of the rotary grille 11. ASsunTng here that the small-sized
syjnghronous nmotor 6 is not operating, the rotary grille 11 is kept

stati onar yP¥bac Baanal, OSRZA IR 9L { Ehet kBab: dbque Nomaliey dthesegthreaani sm
A L AL YR 4 20 i
1% s kept 1oBHS, 8 HoaHedy of TohE CRERASEHBRE Aol ins PasEEIRRIPL
' st opped i Fathe i€ INENS b naViReRE olf Wh i dit i ey ©
The posktignagh e ?dglﬁﬁs&f%@)aswﬂ?{:?i angﬂ. @?Le‘h"'irpy% E@tfﬁg@ nation of

the stopping positio e smalT-sI'zed sync S 1o is'started

by a mani pul ation Off%(gﬁgfé&i??%;?%ﬁéﬂ teigg@ghqﬁgdﬁégfggféﬁ?g%?gg uni t

9 is rotating, the flow of air e fan bl ade t 9is de by

the rotarytd ghel motbk @) Gthd SEAWVD1L&AEt 1At bl 1isS rRASHAY d OLABEEEN
three different patterns of wi nd, depending on the posi- tion of the

stopper l4aipafiebm thie ireadward %&i@he?ﬁmmeee_.m Tife R @bpaggnnual |y
to bring the retainer portion 15 to the aforenentioned position (a), the
rotary 10 gnikl & thenotimpextorkinevis! gnepggneodithectaion, tdefotiSEbly
.10 displace the latter forwardly. Since the rotary grille
having a multiplicity of inclined grille plates 12 are
disposedlat_the front side of the fan elade unit 9, the
wind dispiaced by the fan blade unit 9 is deflected in
accordance with the rotational position or condition of
15 operation of the rotary grille 1l. | A
| Assuming here Ehat_ the sinall-sized synchronous
motor 6 is not operating, the rotary grille 11 is kept
stationary,- beeause the stationary friction torque of the
driving mechanism for driving the rotary grille 11,
20 including the small-eized'synchronoﬁs motor,G,eis large
enough to prevent the rotary grille from being rotated
by the flow of eir_displaced by ;he fan blade unit 9.
When the rotary grille 1l is kept stopped at the position
shown in theldrawings, the wind is centinuously directed
25 downwardly. This position at wnich;the_grille_ll is |
stopped, however, can be eelected and determined ffeely

. as.required. The position_bf the stopper 14 has nothing

to.do with the detefmination of the stopping position.



i:ai her portion 15 does not reach the | ocus of projections A B nor

\e' lfogus of the projections Y, Z of the rotary grille 11. In this 'state,

wind has a conical formdiverging forwardly around the-axis of the 15
fan ' blade unit 9. If the stopper 14 is manipulated to bring the retainer e
- portion 5 at the position (b), the retaither portion 15 is contacted by,

for example, the projection B as the rotary grille 11 rotates, to prevent
the furthel 20 rotati onAs #He drmllkrsitedceynchromons tiutemed | isi zed .
synchronous notor is reversed due to the characteristic peculiar to this -
mat or to rot astarkedr dyary mpriipwlation ofieareoatesldiswictcyn(nghi shownernsy,/
-rotation of the rotary grille 11 is continued until the retainer portion 25
15 cones to bwhideppde ifian ladejeritol &S rR&AMINT atheflevapfieplr :
portion 15 is _stopped.by the projection B, the_small-sized synchronous.

motor is revef5el Zh@ fan Rlade ARLtiY {8 deELectatk Bbrthe FAFREEL i on, |
e e g N
downwar dl y ov _ﬁ.rﬁﬁ %%Lgt%%t;?erﬁ? 8& gg.gtg,u%q?%qin% g‘ca‘tegPPéé‘t_ t he
auaé E E%gr é}s{"{’#gﬁ%zﬁg%ﬁset%%ﬁ%?h&%‘g‘vjﬂ%&&;'i g*??%#%?‘ﬁ%ﬁf# 551 P8 e
type..fan to %%BP%FI hg""'a_\ilﬁrge{b (# %ﬁ?eﬁgﬁégign% s%aij?&t éﬁw?engélggér
preferably portion 15 to the aforementioned position (a) , the rotary

10 grille 11 rotates continﬁously in one direction, because
the retainer portion 15 does not reach the locus of
projectioné A, B nor the iodus of the projections ¥, 2
of the rotary grille 1l. In this state, the wind has a
conical form divérging forwardly around the axis of the

15 .fan blade unit 9.

| 'If the stopper 14 is-manipﬁlatéd to bring the
retainer'portioh 15 at the position_(b), the retainer
‘portion 15 is contacted by, for example, the.projectidn'B
as the rotarf'grille 11 rotates, to prevent the further

20 rotation of thé latter. 1In conéequence, the small-sized
syﬁchronous motor is reversed due to the characteristic
peculiar to ﬁhis motor to rotate the rotary grille 1l in .
£he'fe9erse direétion. This reverse rétation of the
.rotary grille 11 is continued until the retainer portion'_.

25 15 comes to be stopped by the projection B. Namely, as
the tetainer'pbrtion 15 is stopped by the projection B,
the small-sized synchronous motor is reversed agaih,_i.e.

‘starts to rotate in the forward direction, for the same
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'!dfrecied upwardly. If the stopper 14 is nanipulated to position. t he ;
‘retainerportion 15 at the positiaon (c), the rotary 15 grille 11 is rqtaise
bﬁlﬂeen the projections Y and Z to direct the w nd downwar dl y over an ga

[rr] which is the angle forned betm?en t hese projections Y and Z. The :
ranges’of angl e of rotation of the rotaty grille 11, which are 1800 and 900

alﬁ-l-g’f e il)'rﬁétars%%gﬂeéﬁn%%%dﬁrbﬁ (i HRe %’5#%%5%&?3@ S@Ved R Cﬁ‘é‘{f' "o the
ahgut ar | nEEFORECTRS Py WAL BT ?‘iﬁf LRLAEbECRRNE SR Bedhddprent
oo homvgghﬁogra%c AP AT B | APLRBSBROLS (he d'ﬁ&%ﬁﬂé o0l ect [ ons

on the sa us-or hi's case ferent pairs proj ections

have differgg t?iéj v%j;}f‘dr Sié’ 1 g%éedeBEvﬁWa Pr""'ot\*e:f" 4 Wadaty of

retai ner portlons 15 ent Fromthe foregoi ng description,

it willgheogndgp®,stiq0d d Hdsd 1161 @1 €6 catrafgeNticod e dafe apedectric fan
having a rotary grllle i n"which the area of 'region of application of w nd

can be variptaPR13n i¥XineRyEdda:sy ol € mechani sm CLAIMS: 1. An electric
fan having a frame, an electric notor attached to said franme, a fan bl ade

unit adapted to be dmou§1épediﬁib&ibytrwheﬁDthe;eiedﬁnﬂQ/ﬁnnlis di sposed -
in front of said fan blade unit and provided with a multiplicity of
i nclined ghuhge fpoat @s walls ot | astachledytohannwindont,orit dis rmtefeny said
rotary grille at a | ow speed and
red to direct the wind downwardly, while, when the
10 electric fan is used as a floor type fan to apply the air
to a user seated on a seat, the wind is preferably
directed upwardly.
If the stopper 14 is manipulated to position
the retainer. portion 15 at the position (c), the rotary |
15 §rille 1l is rotated between the projections Y and z'to
direct the wind downwardly over an area of 90° which is
the angle formed between'these projections-Y and 2.
The ranges of angle of rotation of the rotary
grille 11, which are 1ao° and 9o° in the illustrated
20 embodiment, can be varied as desired by changing the
angles formed between two_projections of respective pairs.
' In the illustrated embodiment, two pairs of
projections are formed at different anguiar interval and
to have different loci'of'movement._ This arrangement,
25 however; is not exclusive and it is possible te dispose
all projections'on.the same{;ocus‘;r path. In this’

case, different pairs of projeetions have different

‘height and the stopper 14 is provided with a plurality of



I'i‘m'ts for limting the range of angular rotation of said rotary
grillé 1erein when the angul ar rotation of said rotary.grille is linmted
by TheyTi mi't nmeans, so the reactional force applied to the totary motor. %
catrses’ xotation thereof to stop and restgrt in ah opposite.rotational
di rect i op. ' An electric fan as clainmed in Caim1, wherein said o

. 2.
limt meang’ by tp& 14 apgeq el 3arddain g A&l kRRsQf said rotary .
grille in- c%%%%hgkp 'ura{'{gtariléo?gproj ect i-onsr?ornéa% on said rotary-grille -
~at different angul ar - pegid ife A8LegdoinPRRYsdPLBEEINON 1%2WA Y @, usdbg= -
stopper having-a retainer portion which i's novable into and out of the u
| ocus of noverssl ehatlithdPres§eheninventiof\pbeLEesC ahaR las ©f £¢ NEMni N
Claim 2, wherein said projections are formed in a plurality of pairs having
different | qgévgﬁgn'&vw@ﬂiiéemnwwlme;i &t @&Valfs region &N _
el ectric fan substantially as herei nbefore described wth reference to, and
as illustratgsplicatienacd pindi egndbaniviagsied Hey t ant egtriemispesifplat i on
has been reproduced by photocopying the applicants original typescript. It
may contai n medikanasmidnents which are difficult to read. The original
typescript contai-ning these anendments-—may be-i-nspect-et-on the—preni ses of ~—-
the Patent @UAIMB: . retainer portions 15 of different heights. From the
f oregoi ng descri ptj.o L4 s ler - 0q,.t i | ngion
provi des aneIZ'I e_ct-ré"c@a‘?%%rl}\gagﬁlgﬁ é’?‘?g%rfiié?n egfélcr#laﬁl& _t_hg{:%lérdg‘é?otd
~ region of apgsdidcfirame; af fan hdadewnit adapted o bendwiMenchi|saidi edgagric
- mechani sm QAL An.s s hgyé{tg' _ 4id"8an Y a8k G id tor
. attached to salbg’sfar ?ﬁé%@éﬁ%%ﬁg&ﬁ%?na apt egﬁ'g%lbe ariven E‘%‘sﬂa?ﬁ@
“electric fiotpRovided sighya guiltipligispek dnriinedogrible piates.an Faldesiznd
- and * synchronous motor for rotating said rotary grille at a low speed and
limit means for limiting the range of angular rotation of said rotary
grille; wherein when the angular rotation of said rotary grille is
limited by the.limit means, so the reactional force applied to the
“~ rotary motor causes rotation thereof to stop and restart in an opposite

rotational direction. _

g

2.  An electric fan as claimed in Claim 1, wherein said limit means
for limiting the range of angular rotation of said rotary grille in-

15 cludes a<plurality of projections formed on said rotary grille at
different angular positions, and a stopper mounted on said frame, said
stopper having a retainer portion which is movable into and out of the

. locus of movement of said projectionms. | '

i

I3, An electric fan as claimed in Claim 2, wherein said projections
are formed in a plurality of pairs having different loci of movement
and different angular intervals. -

4.  An electric fan substantially as hereinbefore described with
i+ reference to, and as illtistra;ed in, the accompanying drawings.

The text of the specificstion has been reproduced by photocopying the spplicants oxiginal
typescript. It nsy contain a few amendnguts which are difficult to read. The original
typescript containing these asendments msy be inapecied on the premises of the Patamt Office
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provifdeq With a nultiplicity of inclined grille plates, a snall sized _
synchiAgngus notor for rotating said rotary grille at a |.ow speed and limt
mqﬁhé"for limting the range of angular rotation of said rotary grille;
wher ei p.when the angul ar rotation of sa_i%rotary-@fi'lle islimted by the = ¢
limt feans, so the reactional force applied to the rotary notor causes

e L i R S
o Bl 19, ot o ah bt Mo bl U i, et
Eet ai ner bo?ét‘?%ﬁdvmig?h&eitg@muéggggﬁi%n?%!%réf%ﬁ? 8?%‘{1%?%582%% § %#ID#gindgn aBs

sai d proj ectidbengda rovllrf! SFLLLG 3N dRLChALAR] ddbd) Gk Mg g N sai d
‘projections are formed in a pfurality of pairs having di _ereﬁt ocl of
novenent ancgghlicsedbnakEllwindnEah B vadried BY e&:?%itfeﬁgﬁg simple

s

substantially as herei nbefore described with refefence to, an _

i 1l ustrat ed mechafgsmcconpanyi ng drawi ngs. The text of the specification
has-been reproduced by phot ocopy+ng-+-he-ppltcants- ord-ginal -typescript. It .__j
may cont ai n CRAfMS¢ anendnents which are difficult to read. The ori gi nal
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: said frame_, a fan blade unit adapted to be driven by said electric

. motor, a rotary grille disposed in front of said fan blade wunit and

- provided with a multiplicity of inclined grille plates, a small sized
synchronous motor for rotating said rotary grille at a low speed and
limit means for limiting the range of angular rotation of said rotary
grille; wherein when the angular rotation of said rotary grille is
limited by the limit means, so the reactional force applied to the

‘“ rotary motor causes rotation thereof to stop and restart in an opposite
rotational direction. _

2. An electric fan as claimed in Claim 1, wherein said limit means
for limiting the range of angular rotation of said rotary grille in-

13 cludes aplurality of projections formed on said rotary grille at
different angular positions, and ‘a stopper mounted on said frame, said
stopper having a retainer portion which is movable into and cut of the

- locus of movement of said projectionms.

123.  An electric fan as claimed in Claim 2, wherein said projections
are formed in a plurality of pairs having different loci of movement
and different angular intervals.

4. An electric fan substantially as hereinbefore described with
i+ reference to, and as illustrated in, the accompanying drawings.

The text of the specification has been reproduced by photocopying the spplicants oxiginal
typescipt. It asy contain a few saendments wvhich are difficult %o read. The original
*YPescript contxining these smendments zay be inspected cn the premises of the Patent Office
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