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Drai ni ng arrangenent for roof The .present invention is concerned with an

apparatus for the draining of rain water fromroofs or 5 F%@ﬁ?%x?%ngf Tﬁe‘:v/

apparatus is based on the principle of providing closed f

vertical. draining pipe at the dinensioned water quantity, so that the =~
drainingis intensified and snmaller and less expensive conduits can be ‘used
as ¢ red with pipe systens requiring m xed 10 flow, - in which, thus,

bot h r and water flow. In the dinmensioning of.rain water pipes, different
nmodes are in uskrainihd fareansenentr ifex, @owlf f or the di mensioning of the
conduits, so-called dinmen- sioning rainwater quantities have al so been
defined, 15 the maximumintensity being, e.g., in Finland 150 |/s/ha
(litres per second per heEtarBFespptsiadention| s/ aanceynes wrih ian
certain places Kb td®idagott the KRAWR iiHYy B OFa Bht whBep! @HoRe rdELhf | oW,
e.g., by fitting a so-called éoof wel | |nto,tqﬁa20 roof, into which the
wat er flowi*hg f YR bof TaScBPPEEATR S i PR FROsR bGP RTIRTHRNE tHer e
i s an opening forowichirertchgsédeflewt iimaltitk avertibcpl pérahdngpaiipy) ats
covered by a sqljd . e rforat es e b . S
so as to form gﬂv\?at&effy O%Jkg\gga wwﬁg% tq%g%%olo (/\B??a}\ﬁgaguﬁpeo?%\a/aﬁqgr. e
objective is tdnfrenasifiedcand smajlera@nd ckewsiexpensiveacondpdiexcam

the openi ng of g, fhdidd ndoRbRBeliFieal Pilpd lsyoddms AeegudiriGidt Gnidhd her
suggest ed construction 30 . in grlor art  attenpts are ge Eo prevent
access of & r T’y 1 n? Vi iFRal BP§VnPﬁ§qmikFtégélﬁiFﬁﬁng O%-a plug-1ike
coni cal cover nenber in tihe thetdimpasionicg tdf pape waeee Piyes,
cq:;esponds todf?%é%éné“ﬁé&%s are in use in different counﬁries, and
for the dimensioning of the conduits, so4called dimen-
~sioning rainwater quantities have also been defined,
15 the maximum intensity being, e.g., in Finland 150 1/s/ha
(Litres per second perfhéctare), in Sweden 130 1/s/ha,
~ in Germany in certain places 400 l/s/ha.
It is known in pridr art to provide closed
flow, e.g., by fitting a so-called roof well into the
20 roof, into which the water flowing from the roof is
collected'and in whose bottom portion there is an opening
for connedting the vertical draining pipe. The opening
is covered by a solid cover, whose perforated edges
have been bent downwards so as to form a water lock
~/ 25 when the roof well is full of water. The objéctive is
to prevent access of air and formation of a water
vortex in the opening of the draining pipe (FI Patent
41,451). '
According to another suggested construction
30 in prior art, attempts are made to prevent access of
~air into the vertical draining pipe by placing such
a plucg-like conical cover member in the mouth opvening
of the pipe whose shape corresponds to the air vortex
of water when water rushes into an copening freely
35 (FI Patent 58,1°3).
Primary drawbacks of the prior art solutions
are the high costs of roof wells, reduction in the




of wat er when wat er *rushes into an opening freely 35 (FI Patent 58,193).
Pmbqary dr awbacks of the prior art solutions are-.the high costs of roof
yell g7 reduction in the 2 thicknéss of the insulation- and, nor eover

t hat \whe ‘water is not dr ai ned unlforn1y The water -flows into the roo |
rather uniformy, but is enptied fromit Bnevenly So-cal l ed swi ngin S
produced when the 5 water level in the roof well is alternatingly going up

and down. The efficient dra|n| aused. by cl os flom/e € '
wel | rapidly. THeHSRRAS R PLi % gn i@ﬁuiﬁaf‘ﬁ%ﬁ a\ﬁ??’ermfr&ro e‘%ﬁ.‘gé e er eat

tpe flowrate i &qgfg@lﬂc;gsi hoE i &ralnﬂedehhufsraggl n mhle! a\d;temeﬁle%ws am'e%s 10

of air is prevented an cIo d

noticed as a di gctl'tﬁ ﬁ%%f gf % gérﬁ\% s'ebthe present | ﬁe“é&r’lxtﬁl 16%

el i m nates the dimavemtyks. SOﬂDalbed ﬁvﬂngingeiﬁwaﬁ9§§CQQsW&%ﬂeﬁhﬁt al

15 but the dain, év Paﬁﬁeéhét £8bgNivellNt Aot B tdirra n
pl aced in the roo sur%ac% I'S charactgrlstlc of1ﬁ¥? %ﬁi&l @@gﬂg Gp

apparatus in acd%?ﬁdﬂ%@“mntﬁh?hﬁffﬁGéﬁPtoﬁqﬂﬁﬂ;Qﬁwqﬁﬂ? Y (Fe° Fi
flowi ng as open dmprids oehdercbar well 2@piddiynt t'mmeispdrhea:drstsamgged

Phe"speed E?Sfﬁé’no% P48 oURERRC o8 SBREC Shleun e ATHE ik, WROR PREE L O
intensity of raireduwedasmtili sheowelli dsoagiainc dhidraded Wh)e%¢®§e§°¢15§ﬁ/ o)
that, when *5“3 of air is prevented and closed flow starts again. The
phenomenon is noticed as a disturbing water shock and
as noise. o
'The'present invention eliminetes the draw-
backs. No roof well, i.e. recess, is needed at all,
15 - but the rain water is passed straight into the dis-
charge opening.placed in the roof surface.
It is characteristic of the principle of the
- apparatus in accordance with the invention that on the
roof the water, flowing as_open'flqw'from the starting
20 point towards the discharge point,'is passed, without
changing its flow direction andusubstantially at the
speed of the open-flew,'into a space in which the open
_ flow, when the intensity of rain increases, is con-
. tinuously converted to closed flow so that, when the
Kv/ 25 space is filled with water, the air is excluded. The
' ~ water is passed into an opening placed in the space °
and fitted to the roof portion, through which opening
the water is discharged through the pipe system into
. the ultimate discharge point. Under these circum-
30 stances, the level of the water on the roof exclusively
: complies with the rules of open flow. In the closed
flow obtained in this wéy, the s%afic pressure of the
water column flowing in the discharge pipe is utilized
for the flow resistances, and normal formulae of
35 -calculation of closed flow can be applied to the di-
. mensioning ,of the rain water pipe systems. Under these
circdmstances, the loss of pressure in the pipe system



25. space is filled with water, the air.is excluded. The water is passed
into an opening placed in the space and fitted to the r oof portlon t hrough_/~
whi ch opening the water is discharged through the pipe systeminto the - ww&\
ul ti malgendi scharge point. Under these circum: 30 _ stances, the level of\.

t he wa on the roof exclusively conplies with the rules of open flow. -In
the. cloSed flow obtained in this way, the static pressure of the water
colum flowing in the discharge pipe is utilized for the flow resistances,

and normal fornul ae of 35 -calculation of -cl'osed fl ow can-be applied to the
di - nensioning of the rain water pipe systens.. Under 'these circunstances,

the 1 oss of pressure in.the pipe system ) 3_ls equal to the difference
in height fromthe roof to the point at whi.ch the water is ultimtely
renoved fromthe area. This point is usually, e.g.. wthinan area with

city plan, the mig céquedl torthesalifference in Itre:tdla Eroar aihes riodf to
accordance with the invention, a cover plate of speci fied dinmensions is
fitted above the thegeknre amemlr@ ithe (watefofisamd timasedly Femoveid friom a
predeterm ned quantity of water has, space enough to. pass. wnthln a unit of
ti me underneath t¥Re c%ﬁ/%# t Wik PoiNt tife 4R tg@ GoenWHFRimAST RS S3ayor

of water on the roof a oachl t he pernttt d nHX|nun1he|ght t he
access of air to"b’ntde ':’f tg'geermqrglcr sgt - the content of

air in the wager undetrgeaw.t SR 1 Jc%%%qxcaest#ﬁﬂ e Vol A

I ncr eases, unti| e saidalr content 1s’'zero an osed
' cover_plate”cf'spec1f1ed dimensions is’ fitted above the i

y .

discharge qpening in the roof and at eueh.e'neight that
a predetermined-quantity of water hasispace enough to
pass within a unit of time undefneath ehe?cover towards
10 the diécharge opening i As the layer of water on the
roof is approachlng the permxtted max1mum he1ght. the
‘access of air to underneath-the cover 1sr;estr1cted.
:Thﬁs.'the content_of'air'in:the'ﬁatet underneath the
eovec is reduced as the inteqsicy of rain iﬁereases.-
15 until the said air content is zero and closed flow of
water has been achieved. The removal of water is )
_iutensified and the 1eve1 of water on.tne coof'can be
kept under control. It cannot rise to a ievel risking
‘the load capacity of the roof or of the trough. |
'éd '_The invention pro?ides”aﬁparatﬁéhfethdfaiuing water
from a roof, which appare;usieomprises a water discnacge
opening together with related draining-conduits as well

as a disc element which is larger than the opening and



ﬁater‘has been achi eved. The rennval .of water is intensified -and the

l;avel of water on t'he roof' can be kept under control. It cannot rise to a
l.evel~risking.the | oad capacity of the roof or of the trough. 20 The
tnventi on provides apparatus, for..draining water froma roof, which . .«

draining conduits as well as a disc element which is |arger t he
openi ng and 3 afitted above the opening,-wherein the ope gis
provided in the roof plane and whereinn the disc3elenent is dinensioned so
that the minimumlength of ifs edge and the maxi mnum hei ght of the disc from
the roof plane 5 (h ) correspond to the quantity of water that. c according
to the rules of open flow, causes an overflow height [err] corresponding
to the height with an opening of the edge | ength concerned and in which
space underneath the disc the flowis converted to closed flow 10
continuously as th&ikdesd aboyg FH@ré&&&énﬁndwﬁFFﬁbﬁttBﬁaﬂB?ﬂbn?hbsdlrectlon

f th fl Th |1 f
be divi dod to zoned ﬁiﬁtéﬁrac%hfg%t?hgt ofage; and “BFreRR sB¥crref ¢ hENAE;
does not exceed thq 13 gl okbﬁd F% 2he! RSnifR !9& Eﬂ of i@@ é&é@v

ow ng to the rul es "0f open reval there. |ght is comonly

50 nm In order thghgt Q‘i‘er?ata‘é‘c&m%Uh@zEﬁtdbel ead &ieaﬂ EBSmreﬁé t8ogoppan@nce
with the rules of open flow, the

5 (h ) correspond to the quantity of water that,

apparatus conprises a.water discharge opening together with aggsted NI

~

according to the rules of open flow, causes an overfloy
heidnt”(pc) corresponding to the height with an
opening.df'the'edge length concerned and in which space
underneath the disc the flow is converted'to.closed flow
10 continuously és the water flow increases and without
changing the direction of the water flow.
The water collecting zones on the roof must, of
cburse. be divided to zones of such a size that the
level of the water on thg roof does not exceed the
; 15 permitted limits at the initial end of the flow, owing
\,J to the rules of oﬁen_flow prevailing there; This height
is common1y 5o mm. o |

In order that the watef could be drained from the
roof in compliance with the rules of open flow, the

20 discharge opening must be large enough so that the



20 di scharge openi ng nust be | arge enough sa that the 4 overflow or
over-rushing can take place undisturbed. The overfl ow hei ght or over-rush /
hei ght of the water |nto such an opening-follows the equation 5 ..

[err] erein [err] =.speed-at the, begi nning..of overflow [err] = overﬁtgmg..
hei ght @e Fig. 1) 10 In the case of $ery wide troughs, the water height

at the initial end of the flowis about 3/2 * hc In a circular opening o

whose di aneter_is t he_cros ;se |o al._flqw. ar F and ndi ngl y,
the quantity St ﬁlﬁﬁﬁwf?f)v&gétr‘t‘ eFFFo%vaﬁo% %a}'aff uar}délé)ﬁ%?%gd as

fol | ows: [eHqququeﬁiﬁoﬁwhéhchheoabovsrequahi@mq@hﬂnQﬁ)tM@ wakri on of
uc, the interdgpen qgnﬁg EndneodbesOlkhd ReFaAsi dp! lows: [err] 25 In
_order toillustrate the I nve ?ﬁoﬁé 8 theSSO construction in accordance
with sanme; the follow ng practical exanple is given. The area of the roof
zone to be drained as aaguned/f@'ﬁEEBQO hge@blnthe maxi mumrain intensity
150 1/s/ha, whereat the dﬁantlty of Water to be drained is 7.5 1/s.
Thereat, according to experience, 35 the dianeter of the inlet of the
approprlate dlscharge pngg #sspeedtaEOth51bﬂb&mnhhg\nﬂeﬁvémﬁtﬂm at the

: hc -overflow height (see Fig. 1)-

10 In the case of very w1de troughs, the water helaht
at the initial end of the flow is about '3/2 - h

——
- -

In a circular opening whose- dlamete: ls,d, \)
the cross-sectional flow area F and, correspondingly,
the quantity of water £low Q at the overflow point
15 are obtalned as follows.
F = hc-' T - §
Q =u, - hc s 7w - d
20 By in the above equation placing the equation of Ue,
" the interdependence of Q, hc and 4 is obtained as
follows:
' | Q= d /’g hc_ or v
25 I - o | W

0
3
o./g.hc

In order to illustrate the invention and the

30 construction in accordance with same; the following
practical example is given. The area of the roof zone

2, the maximum rain

to be drained as assumed to be 500 m
intensity 150 1l/s/ha, whereat the quantity of water to
be.drained is 7.5 1/s. Thereat, according to experience;

35 the diameter of the inlet of the appropriete @ischarge
pipe is about 50 mm. When the water height at the

initial end of the flow is 50 mm, hc at free disoharée o



{nitial end of the fiowis 50 > at free di i '

1 i mm .hc at free discharge S

thg§31values by neans of ‘the above fornul ae, as thegdianeéengthﬂg]. From
gircutar disc.at least 125.5 nmiis obtained, and as the length of the

circwm ference, correspondingly, at'least,394 nm

; ‘The fl
open flow at the edge of the disc is O, B7 nis and al so eO tosfﬁgd‘gg
quantity of water divided bv the area of free openi ng. The speed of t he
water flow underneath the disc. is accel otNCTs
so that the spe®edBdi3 (RB-wafEP ﬁh?ﬁﬁ HS&%E%S %?hgdr ge |créeowvalé AN
3.8 ms. The ¢bpMaiaép as aheodaameceedoﬁyttme% p%p%’f ‘?haetmg‘?%?'gm

colum in the d LEaaAs
.possible to i nb#iagam‘?hégl §§tal§¥d{rﬁgp‘%atgfertd?%sg] S d‘ﬂd?ggts?,é:t;bmumt 'S

experi nments, mféhemcenacerngsphedﬂaSéV' 8 1938k 3%h e 58T, W T hout a

vorte h
Afterxtﬁee %]gzgﬁr?#gguglguchto&ug edige iofiudtes dyschis PhEAORERoN.

of t
- concerned has be@nabéPeFﬁ¥ﬂédt§ﬁ& %fh%#ﬁ rréggﬁkéﬁéég%??%ggaLgfgﬁﬁeof
fo§r58tn;?e 2 gsal?ﬁtfgbeeageﬁﬁnghe fihey speedaeh theivager £AQY usu-
i s 15 1111 caunRRERSALEoRBS: BB Ren e el e e §
[err] and thepkeagtedof sbhe&hadkgdhst ﬂHﬁQ§1Qﬁsiﬁ?sw%fegzgét gé gtgeéght

; 23 :cletn?te EoOf thgglﬁgglggg@, tiﬁt PeUbJU©M [femfor NuThe Aldivs radiendissi oned

o er
| rj ajccordance weilsb atﬁéeclt@@ecmﬁ Ité\vlg H]F#%j‘%ﬁséhgé 9&% ?ﬁtgﬁskﬁc@?“g{g&%ﬂ@?d
] _ discharge pipe. By means of the suggested solution, it
is possible to increase the speed of the water, as is
indicated by experiments, without raising the water.
15 level on the roof, without a vortex phenomenon and
without suction of air induced by that phenomenon.
After the maximum quantity of water to be
arained from the roof zone concerned has been determined
'and after the maximum permitted height of water at the
20 initial end of the flow has been decided - thus, usu-=
ally 50 mm - above the roof surface and on top of the
discharge pipe, a disc is fitted which is above the
‘ _ roof surface at the maximum at a height h and the
% i length of the edge of which disc is at least equal to
A 25 the length of circular edge obtained from the formula.
A disc dimensioned and fitted in this way, together w1th
.a discharge pipe system dimensioned in accordance with
the closed-flow principle, is., with an increase in the
_ intensity of rain, capable of converting the open flow
* 30 taking place on the’ roof, continuously, without changing
the direction of flow on the roof, to closed f£low when
the water rises, in accordance with the rules of open
flow, to the level of the disc helght, ané by means of
the apparatus it is possible to drain the rain water
35 from the roof by means of pipes of a diameter consider-
ably smaller than in pfior art eolutlons.



i ntensit

t he roof,

y of rain, capable of converting.the open flow 30 * taking place on-
contlnuously wi t hout changing the directi'on of flow on the roogm#

to closed flow when the water rises, in aceordance with the rules of open’
flow, £0 the |l evel of the disc helght agd by means of the apparatus it %S

possi
di ane
may be,

to drain the rain water 35 fromthe roof by means of pipes of -a
conS|der- ably smaller than in prior art solutions. 6 The disc
but ' does not havFhé diisc m@irlﬂe,bbu&umest:’t thevdietghbeof wat er

s slightly |ougy aha ddigpverddow belofts bhe Jd (e layers of paigr
qﬂ eaéf) dxvsc ﬁdequg tl €5 g %ﬁ

formed on the &

t he 0 prevent-

dr awbacks of prerswmeu the WbeWOhﬁllah@onttihmmtd@ uayer ofiter with
the d'”Eﬂs'One@a%eénféfﬂéﬁ(gnvfﬂfrdzgéewﬁi&aggﬁﬂ Q@@ﬂfﬁbé'id@&ﬁét@iye

Fig. 1,
to 5, di

the flow of water into the pipe or opening an Fi gu

f f Br entOc BFSVER. ithe dkawpacksf of headppasncked |#F€n§%ﬁd§ﬁc§°ﬁﬂth

the invention. g &oﬁhﬁnuﬂeué heoBRRe o ff whberWalieh fthevdlnih s ienedageas-i

at the beginnin

In Fig.
‘nuner a

g verflom/[err] and the overflow height is [err] 15
2, thet® §Wh MaY%5 3 opening in'the roof plane 1 is denoted with
4, and the disc fiHd @ht&mvedt@eawmngl 44 luistiratese; aln GFigThe,

o stance o endl R 48 Mg pBb30e' Bash bR AEE iSO 2

attached 80 t hFiguges & to 5, different constructxon examples of the

apparatus in accordance with the invention. i

In Fig. 1, the speed of the water flow 2 on o)
the plane 1 is at the beginning qfxqverflow_uc,%and the \“’_-
overflow height is h . - . _

15 In Fig. 2, the raxnwater plpe 3 onenxng in"the
roof plane 1 is denoted with numeral 4,.and the disc
fitted above the open;ng-with numeral 5. The d;stance

- of the disc. from the roof plane is at the maximum h .

Fig. 3 shows such a modification in whlch a

20 screen element 6 has been attached to the edges of

. the disc 5.. _ o o :

Figures 4 and 5 show two other embodiments of

- the apparatus. In one of them, the plane of the disc 5
is bent, in the other one the screen element 6 extends,

25 resembling a conical mantle face, from the edges of the \_J
disc 5 down to the roof- plane. _

Fig. 6 shows such an embodlment in which the
disc.- is elastic and’ its.shape.Ls.determined_by.the
compression of a spring placed on top of the disc.

30 The disc may, of couree, be of any arbitrary
shape whatsoever,.whefeat the minimum length of its
edge determines the maximum height;position'of the

- disc from the roof plane in accordance with the orin-

o

'czple described above. _ :

35 - - When the water flows between the roof plane
and the disc, the speed of the water increases towards
the opening 4 of the pipe 3 if the faces are parallel,



ibe di sc,5. Figure574 and 5 show two ot her enbodi nents of the apparatus.
L@,bne of theﬁ] t hé pl ane of the disc 5 is bent, in the other one the
screen elenent 6 extends, 25 resenbling a conical mantle face, fromthe

edgeswof, the-disc 5 down to the .roof plane, Fig. 6 shows su enbodi ment
in which the disc is elastic and its shapf I s determ ned by conpr essi on
of _a spring placed on top of the disc. 30 The disc may, of

course, be of any arbitrary- shape. what soever, whereat the mninum |l ength of

its edge deternpes e :fFP%'ﬂw hel Sfd+ H0sd td PFo 0fn&headisC thiamdishe roof
pl ane in accordance wth the prin- ciple described above. 35 '
Wien the wat er fhéwstaattidsh RHE Y 0dF 1Pt ahe and the disc, the speed of the

wat elr | i Incr easss t owar ?st Lhe} fﬁm&mg;_dl ®fetdet Io'tlpes 3ahd,t benkageenaiy,
aral | el ere t | :
: URTS I lg BAPT 68 o] SEndnGiBaSEs LRGs g

starting point, hi s an consequ
reduce the Bl owofethst amcs pllenaiplaced turdeoneatm Shef diRe.r 3F beitine

pl aced under neably L oS, Wa RN/ 0 S0 154 b4 BOR0US) ¥nakknae stbADed

so that the flowresistance tc e starting point is not increased,
Fig. 4. Mreoveresissangentuandsihe csireking potntolis pPEndnErsAsed t he
starting point, gisgtog4the opening 4 of the pipe 3, may be reduced by
roundi ng the joint between .
Moreover, the form resistance caused by the
o 10 transition to the starting point, into the opening 4 of
{ ; ) the pipe 3, may be reduced by rounding the joint between
Y the roof plane and the pipe, numeral 7, Fig. 3. '
The disc or the portion underneath the disc,
or both may also be shaped so that the said'portions are
15 provided with radial reinforcement ribs or grooves,
which, at the same time, act as retarders of the tenden-
cy of whirling around of the water, by increasing the
" friction of the whirl flow of water. All of the above
solutions may occur with or without a screen. Furhter,
20 the disc may also be elastic and, e.g., by means of a
spring device, designed adjustable in accordance with
various desires.
; As one modification of the anaratus, the
v disc element is fitted substantially in the plane of
25 the roof plane, whereat the flow-in opening for the

water is substantially annular between the disc edge
and the“roof plane. In such a case, the length of the
disc edge and the width of the opening follow the
rules described above. ' '

30



a

the roof plane and the pipe, nuneral 7, Fig.. 3. .The disc or the portion |
underneath the disc, or both may al so be shaped so t'hat the sai d porti ons-x &~
are 15 provi ded. wi th radial  reinforcement ribs-or grooves, which, at theeﬁhu
sanme ti act ‘as retarders of the tenden- cy- -of whi rling around of the’g;
mater,@gblncrea5|ng the friction of the whirl flow of water. Al of the-
above solutions nmay occur with or without a screen. Furhter, 20 t he disc
may al so be elastic and, e.g:, by nmeans of a spring device, designed

adj ustabl e in accordance with various desites. As one nodification of the
apparatus, the disc elenent is fitted substantially in the plane of 25

t he roof plane, whereat the flowin opening for the water is substantially
annul ar bet ween tdwarMsc edge and the roof -plane. In such a case, the

| ength of the disc edge and the width of the opening foll.ow the rul es

descri bed above. 30 8 CLAIMS: 1 Apparatus for draining wat er from a
roof, which apparatus conprises a water, di scharge opening together with

rel ated draini ng oncARPRASL3EUHEEIr Araining @t firathid F 99 4 AYSP ¢ han

the opening and fitted above the, 5  openi ein the apenln
provi ded in-the r%%?af)‘?%\‘h% %W%?%l% "f‘?ﬁae'g ds’cscg} q’rett?%e&%ﬁﬁf so

E Egt rf)gl? B} glngu[ne‘;'ﬁlﬁ gﬁﬁpﬁ%&&&‘%&b&i@é'é@@&% QH’Q Plaide dieifedt OM

which is 1arger than the open1ng and fltted above ‘the
5 opening, wherein the open1ng.is.prov1ded 1n_the roof
plane and wherein the disc element is d1men31oned S0 ku)
'_that the minimum length of its edge and the maximum
height of the disc from_the roor plane:gnc) correspond
to the quantity of water.that;:according_to tne rules of
10 open flow, causes an overfiow“ne{gnt (hé)
. corresponding-to the height'ﬁith an_opening of the edge
length concerned and in which space underneath.tne disc
the flow is converted to closed flow cont1nuously as the
water flow 1ncreases and w1thout changlng the directlon

15 of the water flow. | A

, 2.' Apparatus as clalmed in c1a1m 1, whereln the
dlstance of . the d1sc from the roof plane increases from
the outer edge of the disc to its central reg;on

situated directly above the water_discharge opening.



,to the quantity of water that, according to the rules of 10 open flow,
caqﬁes an overfIOM/helght [err] correspondlng to the height with an opening
?L,the edge l'ength concerned and in ‘which space underneath the disc the

| ow™s converted to cl osed flow.continuously as the water flow irereases
and wi t hout changing the direction 15 of the water flow 2. Appar as
clained in Caim1. wherein.the distance of the disc fromthe roof e
increases fromthe outer edge.of the disc to its central region situated
directly above the water .di scharge opening. P 3. Apparatus as clained in
anyone of the preceding Cl aims, wherein the edges of the water discharge
openi ng are roundeg, SOAﬁﬁawuﬁeda@ecwﬁnédomraaﬁto&iearue the phieRaddings as
clainmed in anyone of the preceding 5 Cains, wherein the disc or the roof
are provided with tmahnslonBermhmchhacédqesepﬁmghe(yauanwﬁxaaudngqlmnﬂnlan
to aswrling flow novenent. S. Apparatus for draining water froma roof,
substantially as harei nbended glest? | beredude ridiefdrw tEs isFang®d as shown
in, anyone of Figures 2-6 of the acconpanying draw ngs.

4. Apparatus as claimed in anyone of the preceding
S Claims, wherein the disc or the roof are provided with
formations, which act in a way to increase the friction

N to a swirling flow movement.

S. Apparatus for draining water from a roof,
substantially as hereinbefore described with reference
10 tos- and as shown in, anyone of Figures 2-6 of the

accompanying drawings.
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