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INFLATABLE SEAL FOR DOOR OPENINGSE

TECHNICAL FIELD

The preasent irnventlon relates to a method for inflating
5 a seal device for door openings in & wall, more

particularly the invention iz concerned with  an

inflatable seal for door openings in a service building

for wvehicles or trains.

10 BACKGEROUND AND PRICE ART
Inflatable seal devices for door openings are known
from, for example, U5 4,821,468. HKnown inflatable seals
generally comprise a hollow, flexible, inflatable,
horizeontal top section and a palr of hollow inflatable

1% wvertical =side sections arranged at a leading door
opening. These sections may constitute thres separats
menbers independently mounted at the opening with their
interiors in alr flow communication as described in US
3,714,745 or they may consbitubte a single gensrally U-

20 shaped member as shown in U8 3,303,615,

The seal devices serve to seal the loading area of a
service building in which the per=zonnel operate f£rom
the external environment so that the personnel are

25 sheltered during poor weather. In addition the seal
devices serve to prevent loss of heat from a heated
building to a cold environment during winter, or
prevent access of hot humid alr to & cooled or air-
conditioned building during summer.

30
Seal devices of the genersl type comprising separate
membars, =swuch as  shown in US 32,714,745, have +the
advantage that the members can bs spaced apart, at the
Time of installation, at the door opening, so that they

35 do not interfere or intrude into the entry passage in
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front of the door opening, and additionally they can be

mere readily adapted to different door size opsnings,

With known solutions of inflatable ssals it is not
possible to seal a train or train set with an overhead
line, alsc known as catenary, since & horizontal

sgotion will interfere with the overhesd line,

An object of the present invention is to provide a door
or dock seal device overcoming the afore mentioned

disadvantagss

Thus, according to the present invention, & method of
inflating an inflatable door sesal for positlioning in an
doer opsning of a wall and for sealing a wvehicle,
wherein the door seal comprises inflatable members at
its right and a laft sides, vherein each of the
inflatable members comprises & vertical inflatable
portien and an isolating part arranged at iits uppermost
end; a curtain portion and a botbtom sesal portion,
wherein the inflatable members are inflated so that the
vartical inflatable portion and the bobtom sesl
portions ars expanding, preferably substantially
horizontally, towards the side of the vehicle and such
that the isclating parts of the inflatable members mest
at the wehicle roof, wherein said inflatable members
are inflated %o such an extent that the curtain
portlons are exRpanding downwards, preferably
substantially vertically, towards the roof of the

vehicle.

The present invention alsc relates to an inflatable
door seal for positioning in a door ppening of a wall

and for sealing a vehicle, wherein the door saal
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comprises inflatable members at its right and left
sides, whereln sach of gald inflateble members comprise
at least one wvertical Iinflatable portion for sealing
against the sides of the vehicle, a curtain portion for
sealing against the roof of the wvehicle and & botiom
seal portion for sesling betwsen the ground and the

vahicle,

Bocording  to  one  embodiment, the isolating part
comprizes  one upper recess for preventing oontact
between the inflatable menbers and the ovsrhead line
and one lower recess for preventing contact between the
inflatable menbers and the electrical contact arm of

the vehicle when ths inflatable seal iz inflated.

Rocording to ong embodiment, the ilsolating part is box-

shaped.

Aoccording to one embodiment, the two recesses are semi-

circle shaped.

According to one smbodiment, the at least one vertical
inflateble portion is arrangsd with counterwelghts to
facilitate opening of the sesal in dnflated and closed

state.

According to one embodiment, the bottom =sdal poriion
comprises at least five parallel slongated tube-shaped
alr-communicating inflstable sections extending from
the right side of the main vertical portion, prefarably

obliquely, downwards to the bottom of the door seal.
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According to one embodiment, the tubs-shaped inflatable
section has a width in the rangs of 1-30 om and a

iength in the rangs of 50-200 cm.

By the invention, a seal device for sealing and
securing the overhead line of a vshicle e.g. a tramcar,
& trace Dbus, a ftrain or =a train  sst, without
interference Dbetween the overhead line of the vehicls

and the seal device, is provided.

The seal device for ssaling and sscuring the overhsad
line of the vehicle, svuch as a train or a train set may
go from deflated to inflated state or from inflated
state to deflated state within a cycle time of less

than one minute.

Further advantages and effects will emerge upon study

and conzideration of the following, detalled

description of the invention  with simulianeous

raference to the appended drawing figures, in which:

FIG, 1 is & schematic front view of the inflated ssal

door mounted a%t a door opesning in a wall.

FIG. 2 1s a schematic front wvisw of the inflatable
poxtions of the wight side of an inflaved zeal doox

mounted st a door opening in & wall.

FIG. 3 is & schematic front view of the right side of
an inflatable seal door device according to figure 7.
Figure 3 shows aly ducts and details of tThe retraction

system for the main vertical and top portions.
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FIG. 4 is a schematic view of the right sids of an
inflatable seal door device according teo figure 2,

showing air ducts and detalls of the retraction system

for the curtaln portion.

DETAILED DESCRIPTION OF EMBODIMENTS

Seal device 1 in figure 1 comprises a pair of gensrally
vertical inflatable side members 10, 107, & right =ide
member 10 and a left side 107 member. It can be sesen
from figure 2 that the right side member 10 iz in
opposed  facing relationship adiacent the right sids
gdge and the top edge of the door opening 50. In the
same manner, left side member 107, figure 1, which is
ldentical hut reversed to the right side member 10, is
oppozed facing relationship adjacent the left side sdge

and the top edge of the door opening 50.

Bach of these twoe =ide membsrs 10, 107, comprise &
vertical main portion 20, a horizontal top portion 30,
alse named curtain portion, and an inclingd bottom seal
portion 40, alsc nemed foobt portion. The meal device 1,
figures 3 and 4, further comprise a retractlon system,
comprising two set-ups of retraction parts, one for
gach side member 10, 10°. The retraction system may
provide a constant retraction force on the side members
1¢, 1o,

The side members 10, 107 Have their maijor axis of
inflation extending laterally to the side members 10,
1¢7. The phantom axis of inflstion is perpendicular to

8 phantom axis of the door opening 50.

The inflatable portions 20, 30 and 40 may be formed of

Flexible f{abric or material are impervious to air,
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tear-resistant and capable of repeated engagement with
vahicles without damage. Suitable materials include

vinyl coated nylon, for example, neoprens coated nylon.

In operation, an alr fan may provide 2 constant flow of
ailr under pressure maintalning the inflatable portions
20, 30, 40 inflated but yieldsble. According to one
embodiment, the infleatable system 1s not airtight,
since alr escapes continuously from a vent, so that the
inflatable portions 20, 30, 40 are vieldable and are
readily deformed in response Lo movement of 2 vehicle
80, for example a train 80, to form a pliant,

cushioning seal arcund the train 60.

Preferably, when the inflated portions 20, 30, 40 are
to be gollapssd, & first aly fan is switched off and
the air escapes through duectz and vent under the
elastic retracting force of retractors, counterwseight

force of retractors and of torsion spring.

Preferably, the veriical main porticns 20 of the side
members 10 inflate laterallyv of the door opening 50
directly towards each other and thus in 2 direction
genarally perpendicular to phantom axis of the entry of

the door opening 30,

Thus the seal devize 1 of the invention can readily be

adapted to deor openings 50 of various widths.

According to ong embodiment, the bottom seal portion 40
which bridges the space between the vertical members
18, 107 and the underside of the train 80 provides an
inflated bhottom szeal lmproving the overall efficiency

of the seal device 1.
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In conventional sealing devices there 1s no inflated
bottom seal, and the space is either open permitting
entry or exit of warm air, or hanging flaps of sheet
materizl are emploved te bridge the gap under the
train. In practice, the personnel tend to ignorse the
use of the flaps even when provided, in view of the
inconvenience of the necessary installation, so that
undesired heat loss or heat entry occurs, thereby

reducing the efficiency of the svstem.

The feollowing description, figures Z-4, o©f the
inflatable seal device 1 concerns inflatable portions
and retraction parts for the right side member 10 only,
g5 the right side and left side members are Ildentical
but rsversed. The Lfop portion 38, also named curtain
portion, comprises an insulating part 31, preferably
box-ghaped, adapted for preventing direct contaect
betwsen the overhead line 33 of the train &80 and the
inflatable portions 20, 30, 40 of the right side member
10.

According to ong embodiment, the bhox-zhaped inzulating
part 31 comprise two recessss, preferably semicircle
shaped, one upper recess 32 for the overhead lines 33
and one lower yegess 34 for the electrical powsr

contact arm 3% of the train &0.

The radius of the two semi~circle shaped recesses 32,
34 are selected to provide an air-gap and a safety
distance, Dbetween the insulating part 31 and the
alrline contact lead and the electrical contact srm of
the train. The safety distance is, preferably at least
160 mm.
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The box-shaped insulating part 31 is further, made of a
transparsnt plastic materisl, preferably & poly-

carhonatie mdtarial of Lexan type.

Freferably & £first motor or compressor driven alr fan,
not shown, adapied to provide air under pressure, is
mounted within an  apparatus housing inside of the
service bullding, for flow of air under pressure
through & number of ailr f£illing ducts, ocommunicating
with the intericr of the inflatable portions of the

right side member 10 of the door seal 1.

Preferably & secondg alr fan, not shown, is mounted in
the same apparatus housing, for £flow of air under
pressure for venting or empiving inflatable portions of
the right side door seal viaz at least one venting duct

of the door s=al 1, not shown.

Prefersbly, the main vertical portion 20 is filled with
air, preferably wvia three main filling duocts 21,
arvanged on the upper right part of the main vertical
portion 20, whereby the main filling ducts 21 are

connected to the first air compressor via connecting

hosss, not shown,

Preferabhly, the curtain portion 30 is filled with air,
via a curtain f£illing duct 36 arranged on the upper
right part of the ourtain portion 30, connected to the

first alr compressor via a connecting hose, not shown,

Preferably, the botbtom seal portion 40 is Filled with
a#ir, wia &t lzast one internal duct 42 or wvalve,

arranged betwsen the bottom seal portion and the main



10

i3

20

25

30

(18) JP 2017-160053 A 2017.9.14

- G -

vertical portion 20, in the lower left part of the

Lottom seal portion 44,

Preferably; the bottom seal portion 40 is triangular or
sun-fan shaped, comprizing at least five parallel

elongated tube-shaped a#ir communicating sections 41

extentding from the left side of the main vertical

portion, prefersbly obliguely, downwards to the botiom
of the seal device 1. The Ffive sections 41 are air
compunicating with each other vie internal ducts 42,
shaped such that the bottom seal portion 40 is inflated
gradually from right to left. Fach tube-shaped
infiatable ssction 41 has a width in the rangs of 0-30
cmoand & length in the range of 50 ~ 100 om.

Praferably, the second air fan is provided for emptving
or venting the right-side inflatable membar 10 via the

at least one venting duct of the seal device 1.

Prafarably, the two air fan are connected and
disconnected via a central control unit and via contrel
valvas, wsather the twoe inflatables members 10, 107

should be inflated or vented.

Preferably, the retraction system, figure 3 and 4,
ivcludes counter-weights, rubbayr linses, cords and
pulleys for retraction of the inflatable members 10,
187, The retraction system comprise a First retracting
part, figure 3, for retracting the curtain portion 30
and a second retracting part, figure 4, for retracting
the wvertical wmain portion 29 and the hottom seal

portion 40.
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Aocording to one embodiment, the first retraciion part
of the curtain portion 30, figure 3 comprises four
vertical elastic rubber lines 37 equally distanced

along the curtain portion 30,

At ong end, the rubber lines 37 are Flymly attsched to
the lower part of the inflatable curtain portion 30,
Preferably, at the other end, the rubber lines 37 are
attached and sscured to the upper part of the main
inflatablie portion 20 via a pulley 38 and vis & gulde
loop 38.

Praferably;, the second retraction part for the main
vertical inflatable portion 20 and the bottom seal
portion 40, figure 4, comprises two howizontal upper
cords 22 extended along the upper pert of the main
inflatable portion 20, firmly attached, &t one end, o

the insulating part 31 of the upper left part of the

main portion 20, and at the other end, to the upper

right side of the msin portion 20, vis twoe upper
pullays 23, a first block 24 and a First counterwelight
25. Preferably, the lowsr part of the main inflatsble
portion 20 comprises four horizontazl lower cords 29
firmly attached, at onz end, to the left lower side of
the main inflatable portion 20 and, at the opposite
and, secured to  the leg  wall +via a second

counterwelght, pot shown and via four lowesr pullevs 27.

Preferably, in order to improve resistance for high
forces acting on the {fabrics doring inflation and
retraction of the inflstable portiens, the upper and
the lower parts of the main inflatable portion 20, are

reinforced with mstal glates or bars fixed and fastened
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te the inside of ths fabrics, not shown, to which the
cords 22 26 are attached.

Freferably, i order to prevent accumulation  of
condensed  wateyr dinside the inflatable wmembers ({10,

1673, drain openings 70 are arranged in the bottom

parts of the inflatable mesbers (10, 107).

During pericds when no loading or unloading is taking
place through door opsning, the door opening is closed
by a conventicnal door, not shown. In this condifion
the seal device 1 iz in a non-inflated, retracted

condition.

Preferably, when a train 60 is pozitioned in the door
apening, the side members 10 and 107 ars inflated by
continusus flow of air fryom the first ailr fan through
the air ducts to the interior of the inflatable
portions of the side members 10, 107. Prefsralily, a
constant flow of air inte the interior of the 5eal
device 1 in this way, under slight pressure, is
sufficisnt to overcome the rstracting forces of the

retracting system,

In & similar manner the air pressure Iin inflating
mempers 10 during inflation overcomes the elastic
retracting force of the first retraction part as well
az the welght retracting force of the second part

retracting part.

The air vent permits fast exit of air under pressure
from the system whereby a constant flow of air under

pressure is introduced by the second air fan.
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PATENT CLAIMS

i. A method of infiating an inflatable door seal (1),
for positioning in an door opening {50} of a3 wall and
for sealing a wvehicle (80, wherein the door ssaal (1)
comprises inflatable members (18, 107) at its right and
lefr sides, wherein sach of the inflatable members {10,
107 comprises a wvertical inflateble portion ({(20)
comprising an isclating part {31} arranged &t its
uppermest end:; & curtain portion {30} and 2 bottom seal
portion {(40), wherein the inflataeble members {10, 107}
are dinflated s0 that the main vertical inflatabls
portion {20} and the bottom =zeal portions {(40) are
axpanding towsrds the side of the wvehicls (60} such
that the isclating parts (31} of the inflatable membars
{18, 1077 meel at the vehicle (60} roof, whersin sald
inflatable members (10, 107} are inflated to such an
extent that the curtein portlons (30} are sxpanding

downwards towards bthe roof of the vehicle (&0} .

2. An inflatable door sesal (1} for positioning in an
door opening {50) of 3 wall and for sealing a vehicle
(&0}, wherein the door seal {1} comprises inflatable
members {10, 107) at its right and left sides, wherein
wach of said inflatable members (10, 107 compriss at
least one wverfical inflatable portion (20} for sealing
against the sides of the wvehicle ({80}, a curtain
portion (30} for sealing against the roof of the
vahicle (80} and a bottom zeal portion (40) for sealing

between the ground and the wehicle (60).
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3, The inflatable s=eal (1} according to claim 2,
wherein sald at least one vertical inflatable portion
{20} comprises an isclating part (31) erranged at it
uppermast end for sealing a8 vehicle {60} with an
overhead line {(33) snd an electrical contact arm (35}

of the wvehicle (60).

4. The inflatable =gal (1} according o claim 3,

wherein the isclating pazrt (31} is box-shaped.

L The inflatable seal {1} according to claim 3,
wherein the isolating part {31} comprises, one upper
recess {32 for preventing contact between the
infilatable members {10, 107) and Tthe overhead line {33}
and one lower recess (34} for preventing contact
between the inflatsble members (10, 107} and the
slectrical contact arm (3%} of the vehicle (60} whan
the inflatable ssal {1} is inflatsd.

&, The inflatablg seal {1} according o colaim 5,

wharein the recesses (32, 34) are semi-circle shaped.

7. The inflatable seal (1} according to claim 2
wherein saild at least one vertical inflstable portion
(20} is arrangsd with counterweights (25} to facilitate

opening of the seal (1) in inflated and closed state.

g, The inflatable seal {1} according o olagim 2
wherein the botitom seal portion {40 comprises at least
five parallel elongsted tube-shaped ailr-communicating
inflatable sections (41) extending from the right side
of the vertical portion {20), downwards to the bottom

of the door seal 1.
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9. The Iinflatable seal {1} saccording to <laim 7,
wherein each of the tubs-shaped inflatable sectlon (41}
has & width in the range of 0-30 om and & length in ths
range of 30-200 com.
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ABSTRACT

The present invention rselates to an inflatable door
seal {1} for sealing a wehicls (60}, whersin the door
seal (1) comprises inflatable members {10, 107) at its
right and left sides, wherein each of said inflstable
mambers {10, 107} comprise at lgast one wertical
inflatable portion (20} for sealing against the sides
of the wvehicle (60), a curitain portion (30} for ssaling
against the roof of the wvehicle {(60) and & bottom seal
portion {40] for sealing betwsen ths floor ground and
the vehicle (80). The present invention also relates Lo

a method of inflating an inflatable door seal {1).

Fig., 1.



21
Ao

G %

JP 2017-160053 A 2017.9.14

(25)

7;';,’/

N
™

%

5

N , \ 7
—

i IR

ad
P

7y $

73
28
zy
23

Lo

Ao
EF

Y M e e i S P~

rz;,3



	biblio-graphic-data
	abstract
	claims
	description
	drawings
	overflow
	foreign-language-body

