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- Horizontally hinged covers (47) for use in

ceiling/ficors are provided which are highly fire
resistant and which in the event of fire automat-

ate structural layer and a top (outer) layer of a
cementitious material. The horizontally hinged
door {47) utilizes an automatic closing system in
the event of fire comprising a fusible link (21)
which activates a pressurized gas source (44) to
close the door (47) and which ized gas
source (44) is automatically purged when the
door (47) is closed to prevent explosion of the
pressurized gas source (44). The fusible link
(21) also actuates (opens) a hydraulic valve (40)
to allow the flow of hydraulic fluid from a pneu-
matic/hydraulic housing (11) which is used with
a4%wablerod (12) to open and close the door
47,
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The need for fire resistant structures is self-evident and building codes have

- been passed by government to ensure that public safety is protected. For many

buildings and particularly muiti-floor buildings it is mandatory to employ fire-
resistant materials such as fireproof panels and to design the building to stop or
impede the spread of fire and allow time for persons in the building to escape.
Partitions, doors, floors, ceilings and the like are required to provide sufficient
resistance to the path of a fire and a number of fireproofing techniques to enhance
their resistance to fire have been used over the years as is well-known in the art.
For convenience, the present description will be directed to horizontal doors for
use in floors and, it will be appreciated that the invention can be used in any
application where fireresistance is needed. '

Horizontally hinged doors are commonly used for access doors, roof
scuttles, automatic fire vents, ceiling access doors, basement doors and for pit, floor
and sidewalk doors for access to subterranean locations. In all cases, the doors are
used to provide access from one location to another location such as through a
floor in a building into a space between the floor and ceiling below. As is
apparent, these openings are a safety hazard if a fire breaks out in one section of a
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building since the fire itself or its harmful byproducts can easily spread throughout '

the entire building by passing through the above-described openings. Further, such
travel can occur irrespective of the fireproof qualities of the building structure
components themselves since the fire is not contained. As a result, most fire codes
now require that these openings be closed, and that they be closed with materials
whose resistance to fire, heat and gases is at least equal to the resistance of the wall,
floor, ceiling, or other structural components themselves.

While horizontal doors are known to provide automatic venting in the event

of fire as for example where the door provides roof access , it is necessary that
horizontal floor doors used in the buildings be automatically closed in the event of



spreading to other floors or areas in the buil ding. In floor
door assenblies, it is highly desirable that a two (2) hour fire rating
per ASTM E119 be achieved to prevent the effect of a fire on the floor
below from5 causing fire danage to the floor above. Wile the fl oor door
assenbl y nust beWO9%24#8pabl e of being easily opened or closed PETUSWHPSIE

access, it is essential in the event of fire that the door be
aytomatically closed to contain the fire. U.S. Patent No.
4,888, 057 describes a structure conposed of .an al um num sheet and a

mul ti-layer inorganic intunescent coating. There is no concrete |ayer. 10
U S. Patent No. 4,799, 349 describes a steel door with a high density bonded
m neral fiber shdice toxeontaipdhefirerton partignlagfionrtasipeationanglorprevant the, irefrom
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~ panel and a fi re con?H‘?néedrSﬂ‘?%B%?Jde% M&BW%&ﬁ? cfeggs Ea'gl 'z'i‘ the
expanded met £ventof fire.that thg dgor he automatigalycclased ‘EGQB?H‘gmefiﬁére is no
concrete involved in U.S. Raert No.4c888,05¥ desetibes @ btrudtlrs.coRfgosed of\an aluminum
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above patents ar §pd H?rp%\ﬁﬂeé‘q{fhﬁ n‘ié’sEéHteﬂiﬁﬂer There is no 5@6‘6&%”& n

AUt sk M i A g
article of manuf aoethod.of coating steel with hy:dranhotdemenblhq» podtedtfit frioen thwwaakeomgt 0
pr ov 'ngtel 2af'|°§'icf‘5§ﬁﬁ3'd’f Aigh ek aNo .ng,rn#%{:é.ﬁomaﬁh Ote%s&mnbllys Wpateh Nos.
further object ofigﬁ@bgﬁe'é&uh@ﬁ%a sbpy\;pﬁgeﬁé%mgﬁr SP'@{/@?’E?{]"F‘E!W'% atireproof
aut omati cal | y cl opanebantba fieepooof cohtainenp &1:S.rRatent Nas 42926538 describes anraxpardedy .
metal mesh coated with an intumescent coating. There is no concrete involved in
this fire proof material. U.S. Patent No. 4,530,877 issued to Von Bonin et al. on
20 April 19, 1993, describes a building panel employing an intumescent coating.
Exemplary intumescent coatings are shown in U.S. Patent Nos. 4,575,862,
5,035,951; 5,338,349; 4,529,742; 4,380,593; 4,369,064; and 4,367,295. All of
the above patents are incorporated herein by reference.
Bearing in mind the problems and deficiencies of the prior art, it is one
25 object of the present invention to provide an improved fire retardant structural
article of manufacture.
It is another object of the invention to provide a door assembly such as a
horizontal door assembly which automatically closes in a fire or other emergency.
It is a further object of the invention to pravide a control system for
30 automatically closing doors or other openings in a fire or other emergency.
Still other objects and advantages of the invention will in part be obvious
and will in part be apparent from the specification.Summary of the invention
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proof | am nate structure conprising a first layer of intunmescent
material, a second intermediate |ayer conprising a structural materi al
such as netal or plastic and a third layer conprising a 5 cenentitious
material. The intunmescent material on being exposed to fire chars and
forms a highly insulating | ayer which protects the adjacent structural
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produced from water in the cement. The laminate structure maintains the upper

10 cementitious surface of the structure at a low temperature for a relatively long
period of time.

The characteristic feature of intumescent coatings is that the intumescent
composition, upon exposure to heat or flame, swells or puffs up to a relatively thick
cellular foam char which possesses heat-insulative and fireretardant properties.

15 The heat or flame activated reaction causes the intumescent materials to foam and
expand into thick cellular foam char and generate inert gases such as nitrogen,
carbon dioxide, etc., which are entrapped in the foam and thus prevent the access
of air and oxygen to the combustible substrate. This swelled cellular, generaily
carbonaceous, char layer which adheres to the substrate expands to many times the

20 thickness of the original coating and thus effectively insulates the substrate from
heat and serves as an effective oxygen barrier. Any intumescent composition such
as described hereinabove can be employed in the invention.

The metal or other structural material intermediate layer may be selected
from a wide variety of materials such as steel, aluminum, plastic and the like.

25 The third layer is of cementitious materials with the cementitious materials
being those usually used to make fire rated decks. Inorganic materials, such as
Portland cement, gypsum, calcium aluminate cement, phosphate-bonded cement,
and magnesium "oxycholoride” and magnesium "oxysulphate” cements may be
used. The doors are generally sold without the cementitious layer and are layered

30 with the cementitious material at the job site (poured at the site) where the door is
being installed. The cement layer on the door will usually be the same cement used
to construct the floor in which the door is being installed. Hydraulic cement based
compositions comprising an inorganic hydraulic cement binder component such as
Portland cement are generally used. Compositions of this type are described in
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are generally used. CorrposPPl.oné of this type are described in
WO 96/ 24489 10 c. a hydraulic/pneumatic housing having an axially movable rod and

PCT/ US95/ 06378 connected piston therein which forms a hydraulic chamber and a pneumatic
chamber in the housing with the end of the rod not connected to the piston
extending from an end of the housing with the end of the extended rod
pivotally attached to the door , and the housing, preferably at the other end

15 of the housing, pivotally attached to the frame to allow movement of the
housing and rod during opening and closing of the door;

d. a hydraulic fluid source such as oil connected to the hydraulic chamber of
the housing, the connection having a check valve to prevent flow through
the connection from the housing to the fluid source;

20 e. a pneumatic valve connected to the pneumatic chamber of the housing and
connected to a pressurized source activating means and having a vent
position which allows a gas flowing into or out of the pneumatic chamber to
be connected to the atmosphere, the pneumatic valve having a first
actuating means for setting the pneumatic valve position, the first actuating

25 means preferably being a first extendible valve member which is in an
unextended position when the door is closed or in a non-emergency
situation;

f. a hydraulic valve connected to the hydraulic chamber of the housing and to -
the hydraulic fluid source, the hydraulic valve having a second actuating
30 means for setting the hydraulic valve position, the second actuating means
preferably being a second extendible valve member which is in unextended
position when the door is closed and remains in the unextended position
unless manually extended;
g. asecond hydraulic valve connected to the hydraulic chamber of the housing
35 and to the hydraulic fiuid source;
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invention al so provides a hinged door assenbly for enclosing an openlng
such as in a floor (a horizontal door) which door in the event of fire
wll, if 5 iWO9SM4hen position, automatically close, or stREFAISHINGIBI if in
the cl osed position and which will automatically vent a pressurized gas
source conpri sing: a. a frame which fits into and is secured in the
openi ng; b. a door hingedly nouns.ed to the frame for notion between
an open and cl osed position; 10 c. a hydraulic/pneumatic
housi ng having an axially nmovable rod and connected pi ston
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si tuation; pneumatic valve so that the vent is opened.

15 In another aspect of the invention, a control system is provided for
automatically closing a door in a fire wherein the door comprises a frame, a door
hingedly mounted to the frame, a hydraulic/pneumatic housing pivotatly mounted
to the frame and having an axially movable piston and connected rod in the
housing forming a pneumatic chamber and a hydraulic chamber with the rod

20 extending from the frame and the extending end of the rod being pivotally
connected to the door, a hydraulic fluid source, a pneumatic valve having a first
actuating means and a vent to the atmosphere, a hydraulic valve having a second
actuating means, a second hydraulic valve, a heat sensing or heat activating means,
a pressurized source activating means, and a pressurized pneumatic source

25 comprising activating the heat sensing means by the fire which opens the second
hydraulic valve and actuates the pressurized actuating means supplying a
pressurized gas from the pressurized pneumatic source to the pneumatic valve,
which pressurized gas actuates the first actuating means of the pneumatic valve to
position the vaive to close the vent and direct the gas to the pneumatic chamber of

30 the housing closing the door wherein the oil in the hydraulic chamber of the
housing is directed to the oil source through the second hydraulic valve and when
the door is closed the first actuating means of the pneumatic valve is actuated to
position the pneumatic valve to open the vent.

In yet another aspect of the invention, a control system is provided to

35 provide automatic movement of a structure such as a sliding door, building panels,



f. a.hydraulic valve connected to the hydraulic chanber of the housing and

to the hydraulic fluid source, the hydraulic val ve having a
second actuating 30 nmeans for setting the hydraulic val ve position,

t he second actuati ng nmeans preferably being a second extendi bl e
val ve menber whi wio%8448% unext ended position when PEEUSENEIBS
cl osed and renmains in the unextended position unl ess manual | y
ext ended; g. a second hydraulic valve connected to the hydraulic
chanber of the housing 35 and to the hgdraulic fluid source;
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gas is to the atmosphere, a hydraulic valve having a second actuating means, a second
hydraulic valve;, a heat sensing or heat activating means, a pressurized source

10 activating means, and a pressurized pneumatic source comprising activating the
heat sensing means by the fire which opens the second hydraulic valve and
actuates the pressurized actuating means supplying a pressurized gas from the
pressurized pneumatic source to the pneumatic valve, which pressurized gas
actuates the first actuating means of the pneumatic valve to position the valve to

15 close the vent and direct the gas to the pneumatic chamber of the housing closing

- the movable member wherein the oil in the hydraulic chamber of the housing is
directed to the oil source through the second hydraulic valve and when the
movable member is closed the first actuating means of the pneumatic valve is
actuated to position the pneumatic valve to open the vent.

20 In another aspect of the invention when the door or other movable member
is to be closed manually, the second actuating means of the hydraulic valve is
actuated to open the hydraulic valve and when the door is manually ciosed, the
hydraulic fluid is forced from the hydraulic chamber of the housing through the
hydraulic valve into the hydraulic fluid source. Air is drawn into pneumatic .

25 chamber 13 through vent 15a and line 15.

Brief Description of the Drawings
The features of the invention believed to be novel and the elements
characteristic of the invention are set forth with particularity in the appended
30 claims. The figures are for illustration purposes only and are not drawn to scale.
The invention itself, however, both as to organization and method of operation,
may best be understood by reference 1o the detailed description which follows
taken in conjunction with the accompanying drawings in which:
Fig. 1 is a schematic diagram of the preferred automatic door closing control
35 system of the present invention.
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t hereby cl osing the door, wherein when the door is closed the
first actuat wopéerze#as i s actuated to position the PCTURDGITS C

val ve so that the vent is opened. 15 I n anot her aspect of the

i nvention, a control systemis provided for automatically closing a
door in a fire wherein the door conpriseg.a frane, a door hi ngedl y
nounted to the franme, a hydraulic/pneumatic housing pivotally nmounted

to the frame and having an axially novabl e piston and connected rod in the
housi ng form ng aFign2isaperspestizeiview ahalharizontalaloior of thednventioniin the openy od 20
extending fr hbﬁ frane and the extendlng end of the rod being pivotally

connected to the dra ur ving a
first act uat é’gsé?ﬁyg"%é'fﬂw P@’"Fﬂ? ﬁf%gdﬁg hoﬁ'ﬂﬁ ﬁl'?'gﬁval ve
having a secdaer Iammatecnooatucmgn 0k thedfjreproob doorcoriophier suth strucurabmembeeaf

sensi ng ors hqRé invehtiorRt | Ng neans, a pressurized source activating
means, and a pressuri zed pneunatic source 25 conprising activating the
heat sensing nmeans by the fire which opens the second hydraul i ¢ val ve
and act uates Bﬂstahﬁpdefml‘!ﬂds Qut the Inventiemns suppl ying a pressuri zed

gas fromthe presyydesfiBing feﬁeds embodirhént (dTehd pRsEM! inGentidny Peference

val ve Fo Sl rﬁ?‘%%ﬁ%hﬁifsfﬁ‘? ls#%é@%abgﬂﬁdgﬁ@@ﬁwﬁé@iﬂ?ﬁ?éa to:
the pneund®@i deatueesinf theinveption.h Eepturesi afdhe inventign @re nabaecesaEie BrOWMIO o |
i n the hydraucale is trdrawings. t he housing is directed to the oil source

o e Secory B it B i frre i e it 4,
the pneumati cshewmin Fig. dpeﬁhﬁk@qﬂmn of the control system, il abﬂ)ﬂﬁ%?'ba@
t he inventi orrelationors rthe assentiailyi 3 pexatiagd situatiohs pwhichd evould ousvausz be
moverent Qf Aenzblfeted durfiiite bt tRe oo 1%hE BBbr isBPendd HharRidiN:' 5 the open
door is closed manually; 3) the door is closed and a fire starts; and 4) the door is
open and a fire starts.
When the door is closed and to be opened manually the door which
preferably has a latching mechanism is unlatched. When the door is in the closed
20 position, valve member 41 of the hydraulic (oil) valve 40 and valve member 17 of
the pneumatic valve 16 are in their unextended (closed) position. In the
unextended position hydraulic valve 40 is closed to flow therethrough and
pneumatic valve 16 would vent through 15a a gas coming into the valve from
pneumatic chamber 13 through line 15 or allow a gas to enter through the vent 15a
25 into pneumatic chamber 13 through line 15. Line 18 is branched and lines 18a
and 18b are both connected to valve 16. Pneumatic valve 16 is preferably a
conventional 4-way, 5-port, detented, pilot operated directonal control valve with
panel mount button, Model #18PMOP -4-way, made by Fabco, Inc. Hydraulic
valve 40 is preferably a conventional 2- way 2- position valve. When the
30 unlatched door is opened manually, rod 12 and piston 12a moves axially outward
from housing 11 drawing oil from tank 32 into hydraulic chamber 14 through lines
31, 34, check valve 35, 36, 38 and 25. Air, CO, or other gas in pneumatic
chamber 13 is forced out of chamber 13 through line 15 and vented in line 15a
from pneumatic valve 16. The door is now open and held in that position by
35 housing 11, rod 12 and check valve 35 which prevents the flow of oil into tank 32.




WD 96/ 24489
PCT/ US95/ 06378 - 6- fire

shutters, security grills, and the like conprising a structure franme, a
movabl e menber attached to the frame, a hydraulic/pneunmatic housing

pi votal |y nount eW096/24488 t he franme or novabl e nmenber and havi nPCIWSASNQ6ATS v
novabl e piston and - connected rod in the housing form ng a pneunatic
chanber and a hydraulic 5 chanber with the rod extending fromthe frane
and the extending end of the rod bei ng pigeotal Iy connected to the other
menber, e.g., novable nenber or frame, a hydraulic fluid source, a
pneumati c val ve having a first actuating neans and a vent to the

at nosphere, a hydpdbeimanual, \nonremergency mede nalvecmembend7 taysdn the upexented
hydr aul |18 val ve, ?mwmtwwi% Or ldskd bnd JertBI3ATs alvaps Ggenr | zed
sour ce activating r e neummat i ¢ urce c I Sl n
activating the hggﬁﬁgzhhsﬁ “ﬁ%@’ﬁ?%@’al'ﬁe‘g!‘f)ﬁ’g&%ﬁswea nﬁ?ﬂﬁﬁ'@&’é@”ﬁg
hydraul i ¢ val ve £ valve membeadt of value 4pdhereby opening theavalyejtonpermit the flomyohg
a pressurized gasoif therethroagh. Whewr the ot ieplilletiidselireéd 32US fetracedlii® cylinder

preuet ¢ val ve, Wlig 6o TR tarper 14 B5h6Tgh BEnbih Tog” T fifes
and direct the gd8rqughiings 2acifhadd valve 40iA2, 28randritd el tankal 2o Ain gr other gashe
(rjrpvablt edrrf (r)rbteL e\/\h_nrpnbﬂmhﬂecl?édibém 3tihdrdwtﬂfnmlfliefttﬁhb@bf_ﬁm\§/§h vene 158HAd lde ils.e
oo ragnoret METINARTI P HEBRF i e 111 4 1950
i s act uaf@d itsounsxtended positien sherghw clasingalne 40 Vglve memberch? stays in the
I n anot her aspectuneitended i positiohi whethirethe doodiobpén opt dlesedninv abhen-emadgercy
situation and valve 16 is always positioned for venting.
in the situation where the door is closed and latched and a fire starts , when
sufficient heat is generated fusible link 21 is broken actuating (opening) spring
15 deadman ball valve 23 and puncturing CO, cartridge 44 by the action of members
20 and 22 and connecting cable 55. Generally, the spring of valve 23 forces the
valve open when the fusible link is melted. Any pressurized gas source may be
used, e.g., air. Puncture mechanism 19 is actuated by member 20 and is a
conventional mechanism wherein a CO, cartridge 44 is screwed into the puncture
20 mechanism and is punctured when actuated. Pressurized CO, from tank 44 flows
through puncture mechanism 19, and line 18 (18a and 18b) into valve 16 where it
is vented to the atmosphere e.g., by rupturing a disk 15b or venting through a
valve. COj tank 44 will be completely purged and not pose any explosive threat
due to the fire. Valve member 17 cannot be extended by the gas pressure since it
25 rests against a stop and the door can not open because it is in the latched position
by the door's manual latching mechanism. When the gas is purged, the door may
be opened manually as in a non-emergency situation. it is highly preferred that a
rupture disk 15b be used in the pneumatic valve 16 to purge the gas source. A
rupture disk may also be used at any point in the pressurized line, such as in 18,
30 18a or 18b. The rupture disk is sized to rupture at a pressure which would be
reached at an elevated temperature as that which would occur in a fire.
in the situation where the door is in the open position and a fire starts, valve
40 is in the closed position and valve 16 in the vent position because valve
members 41 and 17 are in their usual unextended positions. When the fire breaks
35 fusible link 21 ball valve 23 is opened and the CO, cartridge 44 is punctured by



Is to be closed manual |y, the second actuating neans of the hydraulic val ve
| § —actuated—+e—open-—thehydraulic—val ve_and when the door is nanually

¢l osed, the hydraulic fluid is forced fromthe hydraulic chanber of

t he housi ng t hrough the hydraulic valve into the hydraulic fluid
source. Air WOW2448 i nto pneumatic 25 chanber 13 through vREI/UNIAEHHd |ine
15. Brief Description of the Draw ngs The features of the
i nvention believed to be novel and the el enents characteristic of the
i nvention are set forth with particularily in the appended 30 clainms. The
figures are for illustrati on purposes only and are not drawn to scal e.

The invention itself, however both as to organization and nethod of
operation, punctyseymechanismel9 byithesaction of memibiees 201and 22 antl codneatingedble

gescri ption Bbi Preshurized\O, flows rFr_ahﬂank Q4Qﬁ®u§ﬁ%h§tﬂré"igh&ﬁn‘i@n 3 %taﬁﬁﬁﬂyi ng
0 31192 TR 0 160 oo o 16 SO B R Bl ave
i nvention. member 17 to theyextended; position. In the extended position vent 15a of valve
PCT/ US95/ 36318 is closed and the CO, flows into pneumatic chamber 13 through line 15
g, 2 1S 2 REGRERAHoH hvarsmiefhﬂnmf1'4za%'atr%a&%%fmaf1 2283 giss 12k Ubsing ¢ e
the door. The oil from chamber 14 flows through lines 25, 26, second hydraulic
valve 23, 27, 29 and 31 to oil tank 32. Hydraulic valve 40 could be in either the
opened (extended position) or c!osed (unextended) position. When the door is
10 closed valve member 41 of valve 40 and valve member 17 of valve 16 will be
forced into their unextended positions. In the unextended position valve member
17 positions valve 16 so that vent vent 15a is open and CO, entering valve 16 will
be purged when the rupture disk 15b is ruptured. The door may now be opened
manually as in a non-emergency situation. Tees 24, 28, 30 and 37 are used to
15 facilitate connecting the various lines.

With regard to Fig. 2, a door assembly for enclosing an opening in a floor
according to the present invention is generally indicated by reference 45. The door
assembly is shown having a frame 46 comprising sides 46a, 46b, 46c and 46d.
The door is shown as 47 and has sides 47a, 47b, 47c and 47d and bottom layer

20 47e. The door 47 has an intumescent coating 48. Intumescent coatings can also be
applied to the inside wall sides 46a, 46b, 46¢c and 46d. The door also has a
latching mechanism (not shown) which automatically latches the door when the
door is closed. The door may be unlatched by pulling cable 49. Handle 50 is used
for manually opening and closing the door. Conventional hydraulic or spring

25 actuated cylinders 51 and 52 provide lift to open the door. A number of such
cylinders can be used depending on the application. The control system of Fig. 1 is
shown in Fig. 2. The position of the various valves, hoses, CO, tank and oil supply
tank may be varied depending on the use of the door. Ball valve 23, puncturing
mechanism 19, fusible link 21, connecting members 20 and 22 and cable 55 are

30 opreferably positioned near CO, tank 44. Tank 44 is shown screwed into puncture
mechanism 19.

As can be seen in Fig. 2, hydraulic valve 40 and pneumatic valve 16 are
positioned so that when door 47 is closed in frame 46 valve members 41 and 17
are forced to their unextended positions by stops 43a and 43b, respectively,

35 thereby closing valve 40 and positioning valve 16 to the vent position (opening



posi tion. Fig. 3 is a cross-sectional view along the line 3-3 in

Fig. 2 showing the nulti- | ayer | am nate construction of the fireproof
door or other such structural menber of 5 the invention. Best Mode
for Carrying Qut the Invention I n describing the preferred
ertbodi nent of t havQI684488t i nvention, reference will be maddPqTaIsgNests,

Figs. 1-3 of the drawings in which like nunerals refer to |like 10 features
of the invention. Features of the invention are not necessarily shown to

scale in the draw ngs. The preferte@d enbodi nent of the control
system of the invention 10 is shovvn in Fig. 1. The operation of the
control systemw || be described w relation to the essentjall A}
operating situativeRE13M @M'Wﬂﬁlh&“ﬂgﬁzh‘la?dﬁed 12 are pivatally dpeunt Hgﬁﬂnﬁéé i

the door: 1) the siown) and cjoonetl” by madrhber 53) tespedtively to allalecmovemeritosfethe

manual ly; 3) the f d e
open and a fire Sl'?) Emg aﬁdq'wmnadw};\éb is ﬁeﬁﬁf(’)‘éﬁ Sloséd] I.igésgisg d&'i}oéyhhaers 5
manual |y the dooraﬂﬂfﬁzcﬂe P"’Ota'b'r@PHP 9 aHQw '&Wﬁﬁ'ﬂl"ﬁlf n‘gﬁ ‘?"ég opén

unl at ched. \We§ tdeeladeds .is in the closed 20 position, valve nmenber 41 of
Lgfvgycligaglr IeCI ﬁ\OIt IhZal YW unexagagse.ﬂ e aﬁﬁa& |ﬁ\6€ﬁo s opeﬁél?b?%ﬁ!éﬁﬁ?n‘gcvalveed
posi tion hydraul |’Ee'9 i‘EfFF%“‘ﬂ‘F é@ '8(5‘795? the Q‘P‘Pfr‘ﬁl}bﬁggﬂ'd's simply push Shed
pneunatic val ve J:ﬁoseo.quhenehe doon iswalbsed The dogris preferably automatinally latcheds rTom

pneunatic chamber, I 'Eﬁféh@n r
vent 15a 25 i 8t rﬁ%tgﬁ%ét’f!g& éﬁb%‘g% %\ﬂleﬁ ?gf;th%gud?{?ﬁéeve?g tﬁgq’gﬁagg'r?ed
and lines 18a! %ﬁ]ﬂ e_ﬂggu&?%s Hal o'HHé'Eﬁ to valve 16. Pneunatic val ve

16 is preferably a an.domneaosseneaﬂlonal wieyy oba wfer,retﬂdméb@f the inyention and
iﬁ’géﬁ‘}ﬁd 2i \rN:ct O’Bﬂgw‘iqmoli’:ggc%ﬁ Goﬂﬁrhbted Iﬁlal p |Ph 7 esrl\ﬂi%nd 47c
convent i onal gi \AEW‘E tﬁ% a‘f'b r\/ﬁ Ft‘?e'e\?ﬁss fﬁ'nr@'f'g&éhf ﬁ'% fgrfén?imﬂs
opened manual |y, matgrial |mangalsttbm pands ally abeutfi|inch deepand could be up to 2

15 inches deep or more. The pan may be filled to any depth and then covered to
grade with, e.g., carpet. Usually, cement at least 1/2 inch deep is needed to meet
the fire codes. The intumescent coating 48 is shown adjacent to the lower side
47e of door 47 and a cementitious material 54 is enclosed within the vertical wall
sections of the pan shape door frame. The intumescent coating is usually multi-

20 layer and is sprayed onto the intermediate layer. Usually, at least a 5/8 inch
thickness is used up to about 1 inch. A preferred intumescent material is ALBI
CLAD 900 sold by Albi Manufacturing , East Berlin, CT and the preferred metal is
aluminum. In this particular design, if a fire starts, the fire will contact intumescent
coating 48 to char it and the coating then provides an insulating effect. if the fire

25 lasts long enough, metal frame 47 will become heated and eventually cementitious
layer 54 will become heated. This design provides enhanced heat insulating effects
due 10 the combined effect of the intumescent layer and the cementitious layer
which cementitious layer when heated dissipates heat due to the production of
steam from water in the cement.

30 While the present invention has been particularly described, in conjunction
with a specific preferred embodiment, it is evident that many alternatives,
modifications and variations will be apparent 1o those skilled in the art in light of
the foregoing description. It is therefore contemplated that the appended claims
will embrace any such alternatives, modifications and variations as falling within

35 the true scope and spirit of the present invention.



from housing 11 drawing oil fromtank 32 into hydraulic chanber 14 through
| i pes—— 31 34 check—valve 35—36- 38 ahd—25—A+——6g-er+]}—o+- 0t-her—gas
‘In pneumatic chanber 13 is forced out of chanber 13 through line 15
and vented in line 15a from pneumatic val ve 16. The door is now open
ahd hel d in woms2e8siti on by 35 housing 11, rod 12 and che®crmusbsas3BS whi ch
prevents the flow of oil into tank 32. WO 96/ 24489

PCT/ US95/ 06378 - 8- In the
manual , non-energency node, valve menbe[y417 stays in the unextended

posti on whether the door is open or closed and vent 15a is al ways open.

To shut the open door manually, valve 40 is opened by extending (pulling
out) val ve rrenberIt4&illoﬂ1uvdle\/seen0hathm|eed)jecl$)seti fqtht hlmvealanmngahpsaf niaiet he

Ha?\rNagI ed5i nt m?ffgﬁ hﬁé’ﬂ olwgl 1°§8?g éfﬁc'ém g)m c, a er 14 E) the
notion of pi 56#& %ﬁ@ adg n 'F'F@&gve C°"$HP&I§W‘N%9% ng & "B@e SP!{ ve 40,
42, 29 and 33nd scapenof thedinkergion, Miis intendechthat gHsmatter contmmlmathecahﬂvenber

13 is dra i gﬁ@@,ﬁ h Ebdh?&fn 5 i t he
door is i\r,?qt ﬁggf’ggﬁd&h qi |§;;r: e%r\g}e rrenbgﬂ‘g4?rag‘?g€als€§| }1% :'!steripgér‘\%g?sl nt o
10 its unext a

HH?% & 0si ng val ve 40. Val ve nenber 17 stays.
in the unext eWhile ﬂmnnvmomhbash@eem hidusteated i ando describved c iro et area

non- emer genc Yonsideréd {162 be Otheaffdst” pratficdiCand preitméd embbdiningd & Okill dat i ng.
recognized that many variations are possible and come within the scope thereof,
10 the appended claims therefore being entitled to a full range of equivalents.
Thus, having described the invention, what is claimed is:



In the situation where the door is closed and |atched and a fire starts,
when sufficient heat is generated fusible Iink 21 is broken actuating
(openi ng) spring 15 deadman ball valve 23 and puncturing CJerr] cartridge
44 by the action of nenbers 2p s@a AL HK (B%E gcting cabl e 55.

General ly, the swo%g489 val ve 23 FB E%EETE S @al ve open WRETUSP06378
fusible link is nelted. Any pressufized'ta CBir.ce may be used, e.g.,
ai.r. Puncture nechanism 19 is. actuated by nmenber 20 and T sa&¥—"—"—-"-—

conventional mechanismwherein a.CJerr] carjz.idge 44 is SGLS into the
puncture 20 mechanismand is punctured when actuated. Pres B laced
fromtank 44 fl ows t hrough puncture nechani sm 19, and I ﬁd
18b) into valve 16 where it is vented to fhe atnospher

rupturing a disk 15b or venting through a Claims|ve cOerr] tank 44 will
be conpletely purged and not pose any expl osive threat due to the
fire. Valve menber 17 ' '

rests agai nst a g't'-o_p Qﬁ@@{bﬁ%ofﬁ%g%%%ﬁ@{@érgfg!}be%fgtggﬁﬂﬁe&@?ﬁog\r}?ﬁﬁ?ﬁaeﬁrﬁalg ed
posi tion by af hiatumescen} matenial, ﬁafteéﬂfl‘"]g‘"mﬁ&ﬁﬁes fﬁye'\mﬁ‘ﬂ’ﬁ@ggas-""i“g“’a
purged, the do®r matgrial suchbss meeahest plasticahhg athird) layen comprisingea aementitious
situation. It is'mngq y preferred that a - rupture disk 15b be used in

t he pneunmatic valve ‘to purge.the gas soyrc rutLire,disk may

al so be used at ahy pdhgart g Aymium.3y 184

e. A, P
igy Labgrein e interfpediatedayes is
or 18b. The rupture disk is sized to rupture at a pressure which would be

reached al an el oyl eqpboieleabtichidis 1! brell the dintioss Watdrfal s hidPaulic
In the situation Where the door is In the open position and a fire starts,
val ve 40 i s 9M&he cl osed position and valve 16 in the vent position

because val vet10 nenbers 41 and 17 are in their usual unextended
positions. Wen tje fihg iG@bfciaim 1 WeRdif ihd dHiciéls PRblizonMIHRoR3 1S opened
and the CJerr] cartridge 44 1s punctured by

5. The article of claim 4 wherein the intermediate layer is aluminum and the

cementitious layer is hydraulic cement. '

15

6. A hinged door assembly for enclosing an opening which door will

automatically close, in a fire comprising:

a. aframe which fits into and is secured in the opening;

b. a door hingedly mounted to the frame for motion between an open and

20 closed position;

c. a hydraulic/pneumatic housing having an axially movable rod and
connected piston therein which forms a hydraulic chamber and a pneumatic
chamber in the housing with the end of the rod not connected to the piston
extending from an end of the housing with the end of the extended rod

25 pivotally attached to the door and the housing pivotally attached to the
frame to allow movement of the housing and rod during opening and
closing of the door; _

d. a hydraulic fluid source such as oil connected to the hydraulic chamber of
the housing, the connection having a check valve to prevent flow through

30 the connection from the housing to the fluid source;

e. a pneumatic valve connected to the pneumatic chamber of the housing and
connected to a pressurized source activating means and having a vent
position which allows a gas flowing into or out of the pneumatic chamber to

A T g
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=]

“puncture nmechani sm 19 H“!!H“lum‘m) |of menbers 20 and 22 and connect| ng
cabl e 55. Pressurized CJerr] flo ka 44 throu uncture
mechani sm 1WQ%34489ne 18 {(18a ﬁt}g into val veP &ﬁ'@"ﬂh
CJerr] pressure in line 18b rces vaive renber 17 to the extended

position. In the extended position vent 15a of valve 5 16 is closed and
the CJerr] flows into pneumatic chambey3-13 through |ine 15 forcing
oil from hydraulic chanber 14 and retracting rod 12 and piston 12a cl osing
the door. The oil from chanber 14 flows through |ines 25, 26, second
hydraul i c vxentdozhe atmosphereathe preumatisivialvehavinga firsy actuatingmeans,e 40

could be in eit hﬁi‘sédﬁﬁgthepnmﬁeda(vemdﬁﬂ posi ti on) or cl osed

50" and vl ve headlyaiig a0 cBindk R 1o fie hfarablic 2sika ﬁﬂ?“*‘?jié% gd @ valve
unext ended posi t thénBydralig ﬂE'duM%ﬁB%d‘Yﬂ@y?'ﬁl"@Wev%ﬂW actuatirg_gy
posi tionsgval ve #feanofor setting thet hydeaulichalveipositiony and CJ er r] enteri ng vaI ve

16 wi | °g BURGEHA MOEHc Ve BhHéded'che huficlufic cHEt et wd REudy

now be opened on-ener ge Slt
30 and 37 are uséﬁdf%'hfﬂ‘ydf%ﬂ‘*‘ichwf%nnect| ng the various lines.

Wth regard tohFiatheatsensing@e heatactiching rhédnswonheted o the pressoringl souree f | oor
according to thea@#ﬁlﬁﬁ&ndaﬂ%ﬁm iﬂﬂe's@c&ﬁ%ﬂﬁ%ﬁﬂ@&?&ecj by reference 45.

The door conpri si ng. si.des 46a,
46b, 46c1@nd 4bda Ppressuriped pReymAtc SAUSR sannerted, 1o g preguiized soures, 47

and 47d and bot t aalivating médns, WEe'emT%edaoﬁreéhiartsmdaheldmumemmedmt| ng

a6, ZEEmiéi”én%@%@Qoor (e incans oghPhé iebdhd “8:"“‘"" 2’%}“@6‘ ot
shown) whi ch aut @gtvatesshe Q’eF%‘f'E @qrﬁ%a@smn&meanstwep ying a 8'35?""! Hsed.
The door may be dminatherprdssbrizedipheumpaticsburce4d thé-pnelineaticOvalve actwating the
15 first actuating means to position the valve so that the vent is closed and the
gas is directed into the pneumatic chamber of the housing forcing the
hydraulic fluid in the hydraulic chamber of the housing through the second
hydraulic valve into the hydraulic fluid source and thereby closing the door,
wherein’ when the door is closed, the first actuating means is actuated to
20 position the pneumatic valve so that the vent is opened.

7. The door assembly of claim 6 wherein the door is a horizontal door.

8. The door assembly of claim 7 wherein the door comprises a first layer of
25 intumescent material, a second intermediate layer comprising a structural material
and a third layer comprising a cementitious material.

9. The door assembly of claim 8 wherein the first actuating means and second
actuating means are extendible value members which are forced into their
30 unextended positions when the door is closed.

10. The door assembly of claim 9 wherein the heat sensing means is a fusible
link.

R



for manual |y opening and cmgguagmmeﬁinﬁa[eﬁonvent i onal hydraulic or spring

25 actuated cylinders 51 a Ift to open the door. A nunber of
such cylinders can be
systemof Fig.1lis sho g

on_t he application. The control
heﬁﬁPBEEN n of the various
val ves, hoses, CHQW2M&ank and oil SupRly, .oF ank may be varRCIAIS9s06378
dependi ng on the use of the door. - cturing mechani sm
19, fusible Iink 21, connecting nembers 20 and 22 and cable 55 are 30
preferably positioned near CJerr] tank 44. .jgnk 44 is shown screwed into
puncture mechani sm 19. As can be seen in Fig. 2, hydraulic

val ve 40 and pneumatlc val ve 16 are positioned so that Wnen door 47 is
closed in frame 49-val Vedﬁ'ﬁhﬁé?@bllpf&l?éf“ﬂﬂ whereingthe pressurizedtppeumatic source is

unext ended positiCOp\cantidgs ahdathen dredsiivized esaped 1actialing TRedrdeiscRY pGh@drend
val ve 40 and posifigahidgh. val ve 16 to the vent position (opening

WO 96/ 24489
PCT/ US95/ 06378 . -10- vent

15a). Cylinder5hdssi ngk mmwsteudfotmmﬂthupmhhg argoontied ﬂr@ufrﬁe?éifﬁ ttfeﬁcéé&ot
houst hg.and rod Zj% oot @'Iéf 200 f'g@“'& Bt d‘?° e Baincd Fgbn Gomeuttaic
51 and 52 ar OYSipG PRIVt vrmam havingan axially mnueaﬂmplsm and
bei ng opened 5 onoéaed:dod in the housing forming a pneumatic chamber and a hydraulic
chamber with the rod extending from the frame and the extending end of the rod
10 being pivotally connected to the door, a hydraulic fluid source, a pneumatic valve
having a first actuating means and a vent to the atmosphere, a hydraulic valve
having a second actuating means, a second hydraulic valve, a heat sensing or heat
activating means, a pressurized source activating means, and a pressurized
pneumatic source comprising activating the heat sensing means by the fire which
15 opens the second hydraulic valve and actuates the pressurized actuating means
supplying a pressurized gas from the pressurized pneumatic source to the
pneumatic: valve, which pressurized gas actuates the first actuating means of the
pneumatic valve to position the valve to close the vent and direct the gas to the
pneumatic chamber of the housing closing the door wherein the oil in the
20 hydraulic chamber of the housing is directed to the oil source through the second
hydraulic valve and when the door is closed the first actuating means of the
pneumatic valve is actuated to position the pneumatic valve to open the vent.

13.  The control system of claim 12 wherein the door is a horizontal door.
25 )

14.  The control system of claim 13 wherein the heat sensing means is a fusible
link.

15.  The control system of claim 14 wherein the first actuating means and second
30 actuating means are extendible valve members which are forced into their
unextended positions when the door is closed.

16. The control system of claim 15 wherein the préssurized pneumatic source is

a2 CO, cartridge and the pressurized source actuating means is a puncture
35 mechanism.
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When door 47 is manually closed valve 40 is opened by extending valve

| --ed—oe—€t 0Se -S| nply
"pushed cl ose . Wen the door S closed the door is preferably
automatically | atched. To tire uuu cable 49 i s ul |l ed. Latching
of the door WPWeM8X: the door a‘né Tl’ﬂﬁﬁ EMpened unl essP
unl at ched. Fig. 3ls_a EBEA@ESDectlo al view of a preferred door
47 of the invention and shows door 47 berng constructed in a pan type
desi gn having sides 47a and 47c andsbase | ayer 47e and wherein there
Is a recess for filling wwth the cenentitious material. In general,
the pan is usually about 1 inch deep and could be up to 2 15 inches deep
or nore. The pan may be filled to any depth and then covered to gr ade
with, e-g : cz.r peA . cairal| bystent e nproviding aaitorhatic i movenmentpof sa netresdrute t 0
meet o] achadS e t to
t he | ower SI J\bﬁﬁnﬁ g%ﬁ%oﬁ%@ Gﬁblg%éhﬂ %ﬁs nat*t-;&) Q

encl osed wi t Rydray rrépwmat'saowsasmwma %‘EEP ,&gt F'WS ‘Eem

franme. Thé i aadhmingan arially moyable pistomlbhy conédted @d inlthe housing! formmg)a ayed
onto the int m ,ﬁyézr hibRe ess is
used up to ag[’ut mcih anrd(l;??} hlcn amescté"r']'gh ﬁ‘e?gc%d’@%\endmg\l_g:lqm CLAD
900 sol d by Wgn@f’a???ﬂqo é’gt‘ %é?‘rlbﬁ'"scﬂ“’ﬁ'ﬂ Vt‘PB“?ﬁ‘ 10 Mejoler o) s
al um num | nmember,pag), inovable temben or iffanme, fai naraulier fluid sobrcef arpnewmiatic

cont agt i nt ”Vﬁ%ﬁﬁ\gm a ﬁrs{ ?&ﬁ%ﬁﬁkﬁpéﬁ’ht&ﬁfj th@'&ﬂn&ibﬁe&oﬂth‘ya&uh@@&lv? |
PrOYi %S i bl & e A D b $£50D Ul Veive & he Senyitg or A\ ||
beconme heat edctivating mieansgra (pressunizes esoimecmllvhmg means) @andng pfessucized

due to the \?\Eﬁﬂrﬁﬁﬂt Rfui'@éotﬁﬁnéﬁ?aétwaﬂ fHeShdat | g Miahs' B tHeORrWhith OUS

ordauct i on 0P BECERNG Aoyl G 19 et ot i ac*"waﬁhsi#““he

present invesepplyingas pressuriped t8asuframi $hei qsessirized, pnnumam soutdeoto the with
a speci fi15 ppaéehatidvaIvé ONhich Pressitizeds gRVaciailes thadfirsiEciivating! Meart ofhe .

"o gt of " PreifatClaldl i Basiton, the Fal 6] oﬁ%'s‘é e it 138 et b gaslo. 'Pgt o
that the app®Redmatiq @hambero th t\/hqmmsrdpnsmsethamovgb@mqn berrwherpindb eo- in '

nmodi fi cat i onsheahygdraalic ehambe 6ftheahdusitig: W dibdcted to the oil source through the
second hydraulic valve and when the movable member is closed the first actuating
20 means of the pneumatic valve is actuated to position the pneumatic valve to open

the vent.
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35 the true scope and spirit of the present invention. WO
96/24489 R _

*PCT/ US95/ 06378 It will thus be seen that the objects set
forth above, anmong those made -  apparent fromthe precedi ng description,
are effici enwWin6448hi ned and, since certain changes naPCHUSINET8| n t he
above constructions w thout departing f+/@m t he spirit and scope of the
invention, it is intended that all nmatter contained in the above 5 '
description or shown in the acconpanying draw ngs shall be interpreted as

illustrative and not in a limting sense. Whil e the invention
has been illustrated and described in what are considered to be the
nost practical and preferred enbodi nents, it will be recogni zed t hat

many vari ations are possible and cone within the scope thereof, 10 the
appended cl ains therefore beifg entitled to a full range of equival ents.
Thus, having described the iﬁvgnt'on, what is clained is:
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1 1. A fire proof article of manufacture conprising a first |ayer of
| ntuescent— 2 paterial—which. material—upon

swells or puffs up to a 3 relatively thick cellular foam char which
possesses heat-insulative and fire-retardant 4 properties, a second
i Nt er nedi at VO Y2489 conpri sing a structural nmaterial and a POIPPSB6ITS ayer

conprising a cenentitious material. 12/%. The article of claim1l
wherein the internediate layer is metal. 1 3. The article of claim?2
wherein the internediate layer is alumnum 1 4. The article of claim
3 wherein the cenentitiouc material is hydraulic 2 cenent. 1 5. The

article of claim4 wherein the article is a do . e article of

claim5 wherein the door is @shorizontal_ door. 13732 Thgamarticle of

claim4 wherein the articl La>wvart 190, 1 48,. he article of claim
1 9

o

1 wherein the structural ¢ s pl astic. : The article of
claim 8 wherein the cenentht r!k\i*# S hydraulic 2 cenent.
' 43b A R
0

KL

SUBSTITUTE SHEET (RULE 26)



1 1 . f claim9 wherein the article is a door. A 14 -
The article of claim 10 wherein thpezdoor is a hori r
The afhis SheeeHaosfBeerl Replaged wWherein the article is a pammsjcgs ‘13 63%8

ctruct TR ©-"sgrees Sezemons e of, oL anrUPEAIIS. 2T G 199,

door of claim 14 wherein the—st+raettrar—2-material is alumnum 1 16.
The horizontally hinged fire proof door of claim 15 wherein the 2

???2“2?25?“303%*’3@ ﬁ“f%'ﬁ%ﬁ,'@ iafufaElie compl 's"“&.iﬁ 3R th%"' ffiibsting £0°¢
1 18. 2 Thaterial; whie mterrwg&nsmsuw temsam amamu.spn@ mmalous

| ayer ..3s Pelativblpthick celtdianfoam char which possesses heat-insulative and fire-retardant
Y4 properties, a second intermediate layer comprising a structural material and a third
5 layer comprising a cementitious material.

1 2. The article of claim 1 wherein the intermediate layer is metal.
1 3. The article of claim 2 wherein the intermediate layer is aluminum.

1 4. The article of claim 3 wherein the cementitious material is hydraulic
2 cement.

1 5.  Thearticle of claim 4 wherein the article is a door.

1 6. The article .of claim 5 wherein the dobr is a horizontal door.

1 7. The article of claim 4 wherein the article is a partition.

1 8. The article of claim 1 wherein the structural material is plastic.

. 1 9. The article of claim 8 wherein the cementitious material is hydraulic
-~ 2 cement,

1 10. The article of claim 9 wherein the article is a door.

1 11. The article of claim 10 wherein the door is a horizontal door.

1 12. The article of claim 9 wherein the article is a partition.

13. A horizontally hinged fire proof door comprising a first layer of intumescent
material which material upon exposure to heat or flame swells or puffs up to a
relatively thick cellular foam char which possesses heat-insulative and fireretardant

properties, a second intermediate layer comprising a structural material and a third
upper layer comprising a cementitious material.

N W =

W gt |



' , , , :
1. 19, A hinged door assenbly for enclosing an openi ng which door wl|

2
: . f . % . : 3 f ' N . .
Zﬁé“’?ﬁ“ﬁiﬁ@“mﬁ"ﬁ?pim b o™ 8T oo POTAIS 9 TE 4G T T B
i

frame f en aﬂ' oy 2 lclosedp i1 Ok , 4
hydr aul i usi ng ﬁﬁa)‘% .._%@..gﬂgAS |Bg l}l movabl e w727 AUG‘%G
connected piston therein wh lic chanber and a pneumatic 8
chanber in the housing with the end of the rod n6t connected to the piston
9 1 ep4. encHHaOhériLohtal ﬁﬂ%egff‘ | \di in°thel e nded
rod 10 gf Vot aIII y ap{ aclie {rg*@ﬁgpgggfagy '?'h?]ﬁgﬁés?lg'r?g{h&%a 5
attached tpaterigl is etal. frame to all ow novenent of the housing and rod

during opening and 12 closing of the door; 13 a hydraulic
1,

d.
fluid ur S . Ol to hydgapl i c, chanber of 14
the. hodsi g ¢ e s by RREEH T Font oo of Elaimc 4 v festiuamalion 15
t he corhednateriakis alumingimmousi ng to the fluid source; 16 e. A pneumatic
val ve connected to the pneumatic chanber of the housing and 17

connected to a_pressuyized squrce activating, nmeans and having ,a vent 18
The, heizontally th

positidn % ch izgn inged, finenisoet dogr of chimpnkdunwheeeinhther to

19 2 ceawntitious haterialishydraglic thmeaneumat i c val ve having a first
actuating neans 20 for setting the pneumatic val ve position; 14

1 17. The horizontally hinged fire proof door of claim 13 wherein the structural
~ 2 material is plastic. -

1 18. The horizontally hinged door of claim 17 wherein the cementitious layer is

2 hydraulic cement. '
1 19, A hinged door assembly for enclosing an opening which door will
2 automatically close, in a fire comprising: |
3 a. aframe which fits into and is secured in the opening;
4 b. a door hingedly mounted to the frame for motion between an open and
5 closed position; :
6 C. A hydraulic/pneumatic housing having an axially movable rod and
4 connected piston therein which forms a hydraulic chamber and a pneumatic
o 8 chamber in _the housing with the end of the rod not connected to the piston
9 extending from an end of the housing with the end of the extended rod
10 pivotally attached to the door and the housing pivotally attached to the
11 frame to allow movement of the housing and rod during opening and
12 closing of the door;
13 d. a hydraulic fluid source such as oil connected to the hydraulic chamber of
14 the housing, the connection having a check valve to prevent flow through
15 the connection from the housing to the fluid source;
16 e. A pneumatic valve connected to the pneumatic chamber of the housing and -
17 connected to a preséurized source activating means and having a vent
18 position which allows a gas flowing into or out of the pneumatic chamber to
19 vent to the atmosphere, the pneumatic valve having a first actuating means
20 for setting the pneumatic valve position; -
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havi ng a ing 23 means for "setting t
posi ti onf secondHiy grEET HASRE(E connect em
chanber of the housing 25 mAbQDt e hydraulic fluid source;

h. a heat sensing or heat - ' nected to the .pressurized
source2®7  f. a hydraulic valyercaanecteddo tive hipdraatic chambed ofithe bousimg and 20d 28

bt fvotEng . eanie HYHERC AURPbGee . B BdBHIL Yl hBViER Y Sedsil BbkiRfAe

30 23 sensi rigedns fee setting thebydrgulie xakve @osition; he second hydraulic val ve

s ed g'ZCdB aﬁy}a@prm h ¢ ressuri zeg%ggt%ﬂrr%{@g sou?ggwt)gb?ﬁgg :
ressufiz s

Bneunﬁ#c va?v@“&%‘PJQFiW&"‘!"ﬁ'& f&‘?ﬁ sBurce; first actuati hg means to position

t he val&e soht lmbeattsensiagtoriheat hetaating.nbanb €ofidected to tlmpréss%m%e&srlswde :c Int pd

t he matic ' ' .ne 35 ydraulic ui

-t heFhyar ayl (2e0Vagg fleaht nd 8'Hid \bobfl FyBIR AR and g 5g

hydraw8c val-ve iesuriged hpaeumatic sourcel eannectedarta theemsessudred i sayrcee

door, 2y activARie hiea§OWhedetn Wik A iré S@FSBind! the dddrSs GbehUk! gt means

' tyated to 38. t]. th umat] ¢ val ve ,so that the vent is
openedil 1 20 SNSRE o, BpahacuAlNg T ape hesserend, REadlsovae and
hori zaddit al dooractuates the. presSarized sourresetdatingaheansasuppBRingaqressorizbe gdsor

\ o | ozt i . S
Ceer e o drom Y Bresbirized prbURHRC Salic ), e @hwﬁa*?i&@?g@ﬁﬁﬁgﬁﬁg a
cement3d i ous ndirstraciuatingyaeans tonpesition thmvalve so that theivegt is clased and thmh chk
upon e3gosur e t@shgadirétied [T the'PrieBnfdticPeldribet” of thé Rousirg Foriciig ¥hé hi

cel lulgr. Toam Char hSa iﬁ-rtRS%Syﬁ?asulféec?}aht?er”dofﬁfibh?i%grt rough the vechrd = %

21 . fnis@plygraul ic val ve connected to the hydraul g h r of the -
housi ng ﬁﬁﬁ as e“Reﬁla"edt he hydraul}%& fluid source,m d%? /cp\glzg&
e rauli I
Ll & 3:AG 395

36 hydraulic valve into the hydraulic fluid source and thereby closing the door,
37 wherein when the door is closed, the first actuating means is actuated to
38 position the pneumatic valve so that the vent is opened.

1 20. The door assembly of claim 19 wherein the door is a horizontal door.

21.  The door assembly of claim 20 wherein the door comprises a first layer of
intumescent material, a second intermediate layer comprising a structural material
and a third layer comprising a cementitious material, the intumescent material
being a material which upon exposure to heat or flame swells or puffs up to a
relatively thick cellular foam char which processes heat- and fire-retardant
properties.

AW -

22,  The door assembly of claim 21 wherein the first actuating means and second
actuating means are extendible value members which are forced into their
3 unextended positions when the door is closed.

N b

1 23. The door assembly of claim 22 wherein the heat sensing means is a fusible
2 link.
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1 22 .The door assenbly of claim 21 wherein the f uatin nd
secondr';ss Wﬁﬁﬁ@aﬁs are extepdi bl e val ue menbwllﬁ& ?fd;gzj%%
h u , d

posi tions mhen the dodr is
door as 22 WIeTIRE TEHERY | o no IPEAIUS 3
i nk. 15 1 24. Thg doorpgs clain123 Wwherein the
pressurized pneumatic sour C é—-s——a— Parfrldge and th® pressurized

sour cet ac24lat i Tige daansssembw ﬂkﬂsm Qs %a@ﬁcih%rbréémnzéd pReumatic 86atdeds

zg%rel Iagrae‘TS {'%En ﬁp Lnos' . syn nﬁoggcgaé(#@m\érh irﬁfegx'n@ %sh% % |O1ctu%e

hydrau3| ct/anMmumc 3 housi ng pivotally mounted to the franme and havi ng an
axi ally noveabl e piston and 4 connected rod in the housing form ng a

pneumat i c_chanber and a hydraulic 5 chanpber with the rod extendjng, fromthe
frane And2¥he fémnefiwt@n LAUtpratically gloskgidh .m&rwﬁ@m dbedoor o ¢ he

door, 2 hyshprisesca frames asdoor dfin Iwrmmbd to\the \b%nYe, dﬂl.aydrauh?'phenm‘aﬂc
<t AP NSk A Ede S S e g
acti va4i ncpnnegted, red pnethcuhousdg sfocmmg acpneumatiqy chamber amdd aahpdrasbiari zed
1‘1Pr ep \MSI '@dnﬁbe?%ftﬁ fhé PP ekitnBfhg?frbiVihe' fdné ARd A8 lexiiding end ™t thie P¥d t he
6 bemg pivotally connected to the door, a hydraulic fluid source, a pneumatic valve
7 having a first actuating means and a vent to the atmosphere, a hydraulic valve
~. 8 having a second actuating means, a second hydraulic valve, a heat sensing or heat
9 activating means, a pressurized source activating means, and a pressurized
10  pneumatic source comprising activating the heat sensing means by the fire which
11 opens the second hydraulic valve and actuates the pressurized actuéting means
12 supplying a pressurized gas from the pressurized pneumatic source to the
13  pneumatic valve, which pressurized gas actuates the first actuating means of the
14 pneumatic valve to position the valve to close the vent and direct the gas to the
15 pneumatic chamber of the housing closing the door wherein the oil in the
16 hydraulic chamber of the housing is directed to the oil source through the second
17 hydraulic valve and when the door is closed the first actuating means of the
18 pneumatic valve is actuated to position the pneumatic valve to open the vent.

e | 1 26. The control system of claim 25 wherein the door is a horizontal door.

1 27. The control system of claim 26 wherein the heat sensing means is a fusible
2 link. '

1 28. The control system of claim 27 wherein the first actuating means and second
2 actuating means are extendible valve members which are forced into their
3 unextended positions when the door is closed.

1 29. The control system of claim 28 wherein the pressurized pneumatic source is

2 a CO: cartridge and the pressurized source actuating means is a puncture
3 mechanism.
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i-l .-opens the second hydraulic val ve and actuates tmr iZe ggaZng
neans 12 supplying a pressurl zed ga3a fromthe pres lwggesr{gtqi ourcCe
fo the 13 pneumatic val vier—vwhieh—pres red ges actuat t o 3t
actuating neans of the 14 Tl‘ﬂiﬁeﬁﬂf&ﬂﬁ%&&% to po&h% Q%Ausasﬁe
the vent and direct the das toRERAGED pnedmatic chanber- of the housing

closing the door wherein The oIl n the 16 hydraulic chanber of the
housi ng i 30di r Actcontrob systempi fors previdingnragtematiqemeovement 10f aysiucturec

vﬁ:a\ésraﬂpgcmPﬂ sing? éjct udlggcfrg osat | o\E\dHt'ﬂy n Ha&t{tl C valwsth@c fiate, 1tahe

Dont 31 “mydalificaeqtulie housipé divitaly Bfouniee B fikrams of Ruoteabfe feriber

hor i zoAt aandibaving d@n agidlly I6vable pistowmland yconaected rodainnthathousing:fonming aheat .
2

sensi ng gﬁga?rp? achsp.uﬁaef hcPa bl Enaffer W 10708 Uhasih ;ﬁ&ﬁ fhe2! ™

wherei n and I g nea are
ext endPb| kapg and ding end of thediodebeingt pjvotally rcannegiedy ta: the: @ther

e WM&@W o famds AR lodte: ¢ prlake 20
her el By Uaive bavios e adhugiha ogsas 31 & vptiiorhe SuBSHHeLk & hiaufi valve
15A 9 having a second actuating means, a second hydraulic valve, a heat sensing or heat
10 activating means, a pressurized source activating means and a pressurized
11 pneumatic source comprising activating the heat sensing means by the fire which
.~ 12 opens the second hydraulic valve and actuates the pressurized actuating means
13 supplying a pressurized gas from the pressurized pneumatic source to the
14 pneumatic valve which pressurized gas actuates the first actuating means of the
. 15 pneumatic valve to position-the valve to close the vent and direct the gas to the
16 pneumatic chamber of the housing closing the movable member wherein the oil in
17 the hydraulic chamber of the housing is directed to the oil source through the
18 second hydraulic valve and when the movable member is closed the first actuating
19 means of the pneumatic valve is actuated to position the pneumatic valve to open
20 thevent. |
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1 30. A control system for providing automatic novenment .of 3 sl '
2 conprising: a structure frame a novable-l emma attached MEME %EET
3 hydraulic/pneumatic housing pivotally nounted to the frane or nove IE
menber 4 and having an-axially |ovable piston.and connected rod in the.
housing form:ng a 5 pneumatic chanb2# - and a hydraulic chanber wi-th the :
rod extending fromthe 6 frame and the extending end of the rod being .

pi vot.al I,y. conngct t.0_ 1.h her .7 _nmenber..e.q. vabl e.nenber qar frane, '
a hyhr adti H ﬁfedsg%rﬁf%agﬁoﬁ‘@ﬂme @mwﬁ%_gﬁﬁéﬁ%ﬂa&f i'?té‘f"eg‘b?'ﬁati ng .
mean amiateristemthicly materialt uporplezpasure toyhiator ifamenbwells or pudfsi upyt@asecond
act uaf | BOIafFEYShicR CBAGRRfodhl Shatbhich BbeEsselnbRah AR I ffeftbRbant!0
activating neans, a pressurized soufce actlvatlng nmeans and a pressurized
11 phemveperiiescuseconddnermediate layer gomprigingiicstiustirabmateriah and aingdy t he
fire swhilgher chhpriaies ckMenfS6@ Wateyidr.aul i ¢ val ve and actuates the

pressuri zed actuating neans 13 supplying a pressurized gas fromthe
pressuri zed pneumatic source to the 14 pneumatic valve which pressurized
gas att uat es THesarticlesof caitrubwhigeinetho sntefmediate 1aper ipneatatat i ¢ val ve to :
position the valve to close the vent and direct the gas to the 16 pneunatic
chanber of the housing closing the novabl e nenber wherein the oil in 17
t he hydr3wl i cThehanticke ofotlainm@ wiersinrtheiintednediateldyenistahemoiumsour ce t hr ough
the 18 second hydraulic valve and when the novabl e nenber is closed the

first actuating 19 neans of the pneumatic valve is actuated to position
the pheufati cTheldtcleyohpdainpd whereiethe cementitious material is hydraulic

—~
-

2 cement.

1 5. The article of claim 4 wherein the article is a dpor.

1 6. ~ Thearticle of claim 5 wherein the door is a horizontal dcor.

1 7. The article of claim 4 wherein the article is a partition.

1 8. The article of claim 1 wherein the structural material is plastic. -

1T 9. The article of claim 8 wheréin the cehentitious material is hydraulic
2 cement.

1 10. The article of claim 9 wherein the article is a door.

1 11. The article of claim 10 wherein the door is a horizontal door.

1 12. The article of claim 9 wherein the article is a partition.
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