. 2172374
ENERGENCY DESCENT-DEVI CE. This invention relates to an energency descent

devi ge and particularly to one having a fluid rotation-retarding device
controlling the rate of the descent. 5 Enmer gency descent devices
having a rotating spool with a cable wound thereon and a fluid

rot’sk¥i on-retarding nmeans are known in prior arts. U'S. Patent Nos. 4,018, 423
3,847,377 and 3, 946, 989 di scl ose descent deviges having fluid
rotation-retarding units which include one or nore 10 vane menbers
dividing a fluid-filled, sealed heMBREENCY'!DESCENDI DEVIEEVOl une vari abl e
chanbers which are then communi cated by providing one or nore passages.
These passages are adjThisbigvémtionmtrelatés totahi egergércyfdebeentndevice
However, the adjustnment of the passage is 15 usual | y done manual ly. An
bhbjjiebt of the i nvandi particubaplyviccons baeingnayfieidenotationeretanding
-5|npllf|ed construction and a self- adjusting fluid rotation-retarding
heans. Anot her obfie¥iceffereconteptlingitheorptevpficthn deseaBEgency

descent device with an_ i nproved pounting_neans by which the dexlce can_be
nount ed easi Py and f|rﬁ??rﬁﬁnﬁﬁyd%ﬁﬁﬁﬁﬁdd%Y+9§§ugéVlng a rotating spool

f i with a cable wound thereon and a f£luid rotation-retarding

means are known in prior arts. U.S. Patent Nos.4,018,423
3,847,377 and 3,946,989 disclose descent devices haV1ng
~ fluid rotation-retarding units which include one or more
10 vane members dividing a fluid-filled, sealed housing into
two or more volume variable chambers which are then
communicated by providing one or more passages. These
" passages are adjustable to control the rotating rate of
the vane. However; the adjustment of the passage is
15 usually done manually.
An object of the invention is to provide an emergency
descent device with a simplified construction and a self-
W ‘adjusting fluid rotation-retarding means.
Another object of the invention is to provide an
20 emergency descent device with an improved mounting means
by which the deﬁice can be mounted easily and firmly on
any desired structure.
These and other objects can be achieved in accordance
with the invention through the provision of an emergency

25 descent device comprising a rotating spool on which is



-

the provision of an energency 25 descent device conprising a

ng spool on which is -2- wound a cable to hold a person or a |oad,
and a rotation- retarding neans for controlling the rotation of the spool.
The retarding neans includes a fluid-filled chanber, a plurality of vane .
menbers nounted for rotation in the 5 ~Clzamber, each of the vane nenbers”
having a vane shell receiving.a vane core which is normally biassed in a
radi al |y i nwar wodhdeat cableThe hald eoperissencaralkl doczid,edndndi o tatiwy-d
fromthe vane shell by a centrifugal force to provide nore vane surface to
"act on the fluFgtapding mgans Horembhyrod lingt frhe modeitden wifi dhet spoodi.ts
the notion of the spool to the vane nenbers with a high speed ratio. The
nmounti ng meansTBf FRE2ZELBENMeaBSi dBcAufese a £ luid-Eiddest chambei amd

I ncl udes a horjzontal or%ion and a_ 15 vertically, downwardly extending
portion. The ﬁgPFigﬁF | ©f vane members mounted for rotation in the

5 chamber, each of the vane members having a vane shell

' T@Eéiéand ot her objects can be achieved in accordance with the invention”
t
;

receiving a vane core which is normally biassed in a
radially inward direction. The vane core is capable of
extending outward from the vane shell by a centrifugal
force to provide more vane surface to act on the fluid. A \)

10 gear assémbly is further provided which transmits the
motion of the spool to the vane members with a high speed
ratio. - -

The mounting means Bf.the descent device may be in
the form of a hook and includes a horizontal portion and a

15 v?rtically, downwardly extending portion. The horizontal
portion is extensible and the vertically extending portion
is provided with engaging teeth to provide an effective
engagement with the surface of fhe structure on which the
descent device is mounted.

20 The present exemplary preferred embodiment will be
described ih detail with reference to the'accompanying
drawings, in which:

Fig.1l is a sectioﬁed view of a descent device
embodying the present invention;

25 Fig.2 is a sectioned view taken along the line 2-2 of



portion is extensible and the vertically extending portion is provided wthk
engagi ng teeth to provide an effective engagenent with the surface of thgd
structure on which the descent device is nounted. 20 The present
exenpl ary preferred enbodi ment will be described in detail with reference

t o %he acconpanying drawings, in which: Fig.1 is a sectioned view of a
descent devi ce enbodyi ng the present inventi-sn; 25 Fig.2 is a
sectioned view taken along the line 2-2 of Fig.l; Fig.3 is a sectioned
vi ew t aken alongpi@el}ine 3-3 of Fig. 1; Fig. 4 is a sectioned view
taken along the line 4-4 of Fig. 1; and Fig. 5 is a view of another

enbodi nent . Fig.3 is a sectioned view taken along the line 3-3



5 . Referring to Fig. 1, there is showm a body 1, -a fluid
W di/ng unit 2, a gear assenbly 3 and a nounting neans 4. . On one

‘Si f the body 1 are provided g_reversed L-shaped bracket 11 with a
dividing plate 111 which is projectdd fromthe upper side of the body 1. 10
I nsi de the body 1 are provided two chanbers 12 and 13. The fluid retarding”
unit 2 |ncI gﬁgven shaft 21 nounted in the chanber 12. One end of the
shaft 21 |9 into the chanber 13 and on the portion of the shaft 21
which is mnthln .he ¢ er_12 is.mounted t hel | 23 for
housi ng three R h@oﬁ%sa s?filpgggeXfFVeﬁﬁﬁen ?H8n9r§§F iéﬂ&sioﬁ t he
" vane cores are ted to the shaft 21 by neans of three springs 24
whi ch have® thﬁ'estgg? i xed to the shaft 21 and to the rear ends of the

vane cores 22 rg.%%ectg veéya viby ?'ﬂgg?‘%‘-’ e{ngg F‘cor es 22 can be

ext ended out war vane s a cen ﬁbal force and then

retracged i Nt 0 G MANE, d%he£6 ggﬁmheq thghgggtE%fgggb fgr%%P&l ippears

There are further providéd an anful ar "gr oove 1. 't he '
Chart . 2 Meelralig anee e, 8 Satapstibly Boond e Mgt L
brake oil. means 4. On one side of the body 1 are provided a
reversed L-shaped bracket 11 with a dividing plate 111
which is projected_from the upper side of the body 1.
10 Inside the body 1 are provided two chambers 12 and 13.
The £fluid retarding unit 2 includes a driven shaft
21 mounted in the chamber 12. One end of the shaft 21 is
extended into the chaﬁbgr 13 and on tg portion of thé
shaft 21 which is within the chamber 12 is mounted three
15 vane shells 23 for housing three #ane cores 22.
respectively. The rear ends of the vane cores 22 are
connected to the shaft 21 by means of three springs 24
which have their ends affixed to the shaft 21 and to the
rear ends of the vane cores 22 respectively. As such,
20 the vane cores 22 can be extended dutwardly of the vane
shell 23 by a centrifugal force and then retracted- into
the vane shell 23 when the centrifugal force disappears.
There are further provided an annular groove 121 in
the wall of the chamber 12 into which the vane cores-:.22
25 will be extended when the shaft 21 is rotated. The
chamber 12 is filled with a fluid such as brake oil,

lubricating oil etc.

There is further provided a shaft 31 having its



lubricating oil etc. There is further provided a shaft 31 having its

ends ;journalled in the bracket 11 and in a wall of the body 1 with beAri
asse&blles The internedi ate portion of t shaft 31 is passed throu hﬁa
beari ng assenbly ‘provided in the dividing®late 111. Two cables 34 a 55
ar eypsseparately wound on the spools nounted on the shaft 31 on two sides
of the dividing plate 11. The tmn cables 34 and 35 are wound in opposite

directions, so that while th Ie 34 .is mou d u the cable 35 -w |
unwound. The gea?né§seﬁBan§ b andiin @ wall o A?;ZAFS’e

whi ch are di sposged i n the hanber, th ear S, nDunt . on the shaft
31 and the gear }39? &S?[g(?ad:rf"tgn@ 1 Tt?'t‘é'?e atg, pogtiop

meshed with the 323 32 espectivel y .which-are nDunted on th
shaft 33 prow a%?anf):ei € sﬁ%t r}iBa Deattngy asse

so arranged t hat

t he shaft 21 W tgréva&aﬁ §'|5'e rqlw_éit}le rﬁtaagé rignrmt I.Rp Oéaéfes sﬂaf ndg%g ©

- are separately wound on the spools mounted on the - shaft
31 on two sides of the dividing plate 1l. The two cables
34 and 35 are wound in opposite directions, so that while
the cable 34 is wound up, the cable 35 will be unwound.
N : The gear assembly 3 includes gears 321, 322, 323
10 and 324 which are disposed in the chamber 13. the gear
321 is mounted on the shaft 31 and the gear 322 is. mounted
on the shaft 21. These gears 321 and 322 are meshed with
the gears 323 and 324 respectively which-are mounted on
the shaft 33 provided in the chamber 13. The gear
15 assembly 3 1is so arranged that it w111 tr;nsm1t. the
rotating motion of the shaft 31 to the shaft 21 with a
high speed ratio. _ . \
As shown in Figs. 1 and 2, the vane shells 23 are
immersed in the fluid 10 and the fore end of the .vane
20 cores 22 are normally retracted_in the vane shells due to
the springs 24. The fore end of the vane coresiZi are
tapered and are provided with rearwardly inclined teeth
25. Because of the presence of the teeth 25;. the
pressure of the fluid on the fore ends of the vane ééres
25 22 that causes the Qane cores 22 to retract in the vane

shells 23 will interact with the pressure of the fluid on

the radially extending surfaces 251 of the tseth 25,



shown in Figs. 1 and 2, the vane shells 23 are imersed .in the fluid

nd the fore end of the vane 20 cores.22 are normally retracted in
vane shells due to the springs 24. The fore end of the vane cores 22

are tapered and are provided with rearwardly incli.ned teeth 25. Because_
of the presence of the teeth 25, the pressure of the fluid on the faye
ends of the vane cores 25 22 that caus the vane cores 22 to retract”
in the vane shells 23 will interact with the pressure of the fluid on the

radially extergieR@byueflaadnatih gOfthet R@nde®@y of2the vaHéer&tﬁésel imigat i ng

t he tendency of the vane cores 2Z to enter info the vane shells 23 during

*rotation. Wenehtershaftc thel vane! ghed 18Ue 3t Auiridgeicthit iefn .t he | oad or a
person held by the cable 34 or 35, the vane 5 shells 23 as well as the

vane cores 22 will Wheat ¢he Shaftoi2dt ivsg rogetédodueeo aie shealdit 2F ank
vane cores 22 is relatively higher than that of the spools of the cables 34
and: 35 because loRdt 0¥ gepersonchigld Dy bivei cgblet 34 or, 3She bhenoare es 22
are extended outward in part fromthe .
shells 23 as well as the vane cores 22 will rotate. The
rotating speed of the vane shells 23 and vane cores 22 is
relatively higher than that of the spools of the cables 34
and 35 because of the geaf assembly 3. During rotation,
the vane cores 22 are extended outward in part from the | Q;
10 vane shells 23 into the annular recess 121 by centrifugal
force, thereby increasing the contact surfaces between the
vane members constitﬁted of the Qane shells 23 and vane
cores 22 and the fluid 10 as well as the retarding force
of the fluid on the vane members. It can be appreciated
15 that the increase in the contact surfaces depends on the
centrifugal force or the weight of the load and will cause
the increase in the retarding force. If the weight of the
load is increase, the retarding force will be increased. 'gj
When the weight of the load is reduced, the retarding
20 force will correspondingly decrease. Therefore, the fluid
rotation-retarding means of this type is self—adjustable.
Referring again to Fig.l, the mounting means 4 is in
the form of a hook by which the descent device can be

hooked on any structure héving a vertically extending

25 wall, for instance, the wall structure below a window.



e A 8 A s e e 88 s cne we 4 cmen we Cme. eaatiie b we oo eomee b Bare e wWee mern b tamm e s e mme s

~
-

10 "vane shells 23 into the annul ar recess 121 by centrifugal force,

~constituted of the vane shells 23 and vane cores 22 and the fluid 10 as

thereby increasing the contact surfaces between the vane nenbers (ij:j‘

wel | as the retarding force.of the fluid on the vane nenbers. It can be
appxeci ated 15 that the increase in the contact surfaces depends on the
centrifugal force or the weight of the load #1d-will cause the increase in

-the retarding force. If the weight of the load is increase, the retarding
.force will be inTheasmedntihgnmehaswdi dist compidisddoadf ias hoddwee chenmber 41
‘retarding 20 force will correspondingly decrease. Therefore, the fluid

rotation-ret ar di Agdmaandnyertrds L-gpaped membexdjdst afihe hrdilew megpbedaidd
to Fig.1l, the nmounting neans 4 is in the formof a hook by which the
descent device c&®M%e -hooked-en-any structure having a vertically extending
25 wall, for instance, the wall structure bel ow a w ndow. The nmounti ng

"means 4 is conprised of a hollow nenber 41 and an inverted L-shaped nenber

42. The holl ow nenber 41 Cont....... P




is attached to the body 1 by means of a hinge 40 and is provided wth a'-
bg 4l1 which can receive one end of the L-shaped nenber- 42. The
dl |y extending portion of the L-shaped nmenber 42 is provided with a

prarafity of 5 inclined teeth so as ensure an effectiveé engagenent
w th the adjacent surface of the support structure on which the descentifﬁ
device is nounted. =~ When the present device is not in use, it can be pu

i nto a conpact; goo I 1 d that 10
g e e s P Thn

body 1 as showiduhddee widdi t£bord NEL1 wﬂh@hdeahceeeamvéeoﬁaréhsdoéaéhéy by
-means of a handle 14 provided at the top side of the body 1 . As shown in

Figs. 3 and 4L-dmaped ianber 400 ti orhefvdpbtibalipnbreedding pbrtsonceei ved
in the bore 411 of the hollow nenber 41 is provided with inelined teeth

422. The menbehed? L-siagedsiddnbdy 042 absl peovadedbwethnaoplieabotyoves
menber 41 so that the nounting neans 4 can be adjusted to sult the
support * Strudineledined tewthvedlas to ensure an effective engagement
with the adjacent surface of the support structure on
which the descent device is mounted. When the bresent
device .is not in use, it can be put into a compact
position by turning the hollow member 41 downwafd so that
10 the vertical portion of the L-shaped member 42 is turned
to below the body i as shown by the dotted 1line. The
device can be carried easily by means of a handle 14
provided at the top side of the beody 1.
As shown in Figs. 3 and 4, the horizontal portion of
15 the member 42 which is received in thé bore 411 of the
hoilow member 41 is provided with inclined teeth 422.
The member 42 is extensible from and retractagee into the
hollow member 41 so that the'mounting means 4 can be
adjusted to suit the suppért structure of any wall
20 thickness. To secufe the.member 42 to the membef 41,
there are further provided two opposite slots 412 ‘in the.
member 41 in which are pivoted catch members 43
respectively by means df pins 432, A torsion spriﬁg 433
.is sleeved onto each pin 431 and has its one end secired
25 to the member 41 and its other end secured to the catch
member 43. The spring 433 biasses the catch member 43

so as to cause the teeth 431 thereof to engage with the
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*20- . thickness. - To secure the nmenber 42 to the nenber 41, there are’
tur{ her provided two opposite sl-ots 412 in the nenber 41 in which are

pi voted catch .nenbers 43 respectivelq by neans of pins 432. A tor
spring 433 is sleeved onto.each pin 431 and has its one end secured 25
tﬂgfnenber 41 and its other end secured to the catch nmenber 43. @ The

spring 433 bi asses the catch 43 so as to cause the teeth 431

t hereof to engddCid tﬁ%ethn?22r|né8 Fabt e42§PrPF1€§ﬁdbEhéﬁpFBG|&Fé&h

From the bor 2“4&”5333' W3 ean SEESVARE Eﬁs°eé“ﬁ%é§a$%3§em?%tﬁfefte?eﬁsﬂeag‘éerer“z

ol g’ the-gurti Erapecha 4058 FRI ua: ok solheree, sha Hhe hemhe-0a% B
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gggf'ef In posécél%FQ' rﬁf&%agge §gpa4b%ai’,y%u&ﬁ%3%e JuideeRiddy %
of the catch memhers 43.

At the ends of the cables 34 and 35 are ring members

30 which are used to encircle the body of a. person
undef his arms. Since the cables 34 and 35 are wound on

10 the spools ih opposite directions, when a load or a person
is }owered by one cable, apother cable is'wound'up for
the next loygring. |

Fig. 5‘ shows_ another embodiment of the invention in

which lﬁhe elements similar to those included in the above-

15 mentioned embodiment are represented by similar reference
numerals. The construction of this ° embodiment is
substantlally 51m11ar to the above-mentloﬁ?d embodlment
except that it includes a different gear assembly which
includes an intgrnal gear 51 and a gear 53 apd é different

20 vane construction. The vane core 55 is mounted in the vane
shell i3 in such a manner that the vane face 56: which is
equivalent to the vane face 22a of the vane core 22 is
turned to an angle of 45 degrees relative to the position of
the_vane face 22a. | ..

25 With the invention thus explained, it is apparent
that various modifications and variations can be ma&e

without departing £rom the scope of the invention. It is

therefore intended +that the invention be 1limited as

indicated in the appended claims.
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‘the §§Xt | owering. Fig. 5 shows anot her , enbodi ment of the iknvention in

CMIMBRIDIE 15 e oo 55, o one

construétion® bf "tHis* enbodi ment is substanti.ally simlar to the o
above-nmenti oned enbodi ment except that it includes a different gear o
assenbly which includes an internal gear. 50 and a gear 53 and a different
20 vane constructi on. The vane core 55 is nounted in the vane shell 23

in such a manneggLAIMB the vane face 56 which is equivalent to the vane face
22a of the vane core 22 is turned to an angle of 45 degrees relative to the
‘position of the vanelface 22a.ArR‘emergencyVdésceme dewvieei imciwding a _
explained, it is apparent that various nodifications and variations can
" be made withouiokRipkng isRPIk on twhich ok Wwundecaieakleitm holdia perselor.e
grended that 1he  sad, Bnd % ' totation retatding means For Lontro1fiag™
10 or a ' (o} o a g g
the rotation of the spool, characterized in that said
retarding means comprises a fluid-filled chamber, a
plurality of vane members mounted for rotation in said
chamber, each 6f said vane_membérs having a vane shell
receiving a vane core which is normally biassed in a o
radially inward direction, said vane core capable of
extending outward from said vane sﬁell by a centrifugal
force to provide more vane surface to.act on the fluid,
and a gear assembly which transmité the motion of said
spool to said vane members with a high speed ratio.
2. A descent device as'claimed in Claim 1, wherein
the foremost end'of said vane core is provided with a
plurality of rearwardly inclined teeth.
3. A descent device as claimed in Claim.l, further
comprising a mounting means which is in the form of a
hook, said means including a horizontal portion and a
vertically, downwardly extending portion, said horizontal
portion being extensible énd said'vertically extending
portion being provided with engaging teeth.

4, A descent device as claimed in Claim 1, further

comprising a mounting means which is constituted of a



“CLAI VS 1. " An energencydescent device including a rotating spool on

means 1o cor INMNRAILEA
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a.-person or a load, and a rotation-retard
,l@%l?ti on of the spool, characterized in thay sai
ret-ar di ng neans conpri sa stuid-filled chanmber, a plurality of van ;§3 '
nmenpers nounted for rotation in said chanber, each of said vane nenb
having a vane shell receiving a vane core wpHch-is normally biassed in a
radially inward direction, said vane core capable of extending outward from
sai d vane shel| hgrizortalihobbbdwimemiset cand cah dinvertedaheshapédcmemnbeact
on the fluid, and a gear assenbly which transmts the notion of said spool
to said vane nenbavingi ihsaoné génd peeviablyi ins@rted in saidebodhowdmemberas
claimed in daiml1, wherein_the forenost end of said_vane core is provided
with a pluralitys#aidrenaeend heing previdediwith inclinedptgetBent device
as claimed in CQaim1l, further conprising a nounting neans which is in the
formof a hook, said neans including a horizontal portion and a vertically,
downwar dl y extending portion, said horizontal portion being extensible and
said vertically extending
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portion beLﬂg—prUvaEETVWTF‘EHgaging‘teeth. 4. A descent device as ~, =
ckai in Claj tﬁ““conprising a nounting neans which is . s
const.i t tedlﬂ“ﬁh\“ﬂi M\“ al holl ow nenber and an inverted L-shaped

 Havi enerfd rtovably insefQed in said hollow merber, said one.
g provided wth inclined teeth and said hol | ow menber being J
prowi-ded with a catch nenber having catching teeth to be engaged with said
inclined teeth for |ocking said end agai nst novenent relative to said
hol | ow menmber and said hd11dRF MRitiber d¥ike® pré¥idedWistANA! 2hlt¥h member
descri bed hereinbefore with reference to the acconpanyi ng draw ngs.
' having catching teeth to be engaged with said inclined

teeth for locking said end against movement relative to
said hollow member.
5 5. A descent device as substantially described

hereinbefore with reference to the accompanying drawings.




