* 'APPARATUS FOR PAYI NG OUT A FLEXIBLE LINE This invention rel.ates to . .. , .

,apparatus f or -payi ng out cable rope or other fl exi'ble el ongate elenéqj" : ig

ot her alrcraft airship or balloon. In the erectlon and installation of an
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0 proposed and use
electric transmission line, it is the general practice

_to "string" the electric conductors to be suspended
- between the pylons or.other support structures by paying
out a light lead line between.the pylons, usinglthe lead
10_'line to haul between-the pyious a hawser cable of "
substantlally greater diameter than the lead llne, end
then u51ng the hawser cable to haul an overhead electric
:conductor or overhead electrlc conductors between the
" pylons. .Where an overhead electrlc transm1551on line is
15 +to be erected and 1nstalled over gorges, valleys,.
_.estuarles, rlvers,_forests, jungles and other 51tesr
:Wherelinitlal "stringing"” of a light. 1ead line is
difficult because of the lack of access1b111ty, it has'
'been proposed and is sometlmes the practlce to pay out
N 2OI.the lead llne from pylon to pylon from a drum suspended
from-a helicopter, the 1ead1ng end of the lead line
iuitially being secured to a pylon or to the ground and
the lead liue'being paid out from the suspended drum as
.the heiicopter travels'along the_route of the |

25 transmission line. Apparatus hitherto proposed and used



2 for paylng out a- Iead line fron1a ~drum suspended froma hel i copter has
had the serious dlsadvantages t hat thStIng or curling of the lead line is"
prone t0coccur as the'lead line is pai dyout and that the tension .in the 5 .
l'ead line varies to an undesirabl e extent as the speed of the helicopter
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hel i copter In a hazardous situation when the tenS|on rises to an
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‘i nproved apparafus for use 1n paying out a flexibl'e I'ine 15 froma drum

suspended, f£0m gehal GQR &fs ﬁyai@aaatotanahlmé hend | exh bl 8n! iine tgn be paid”

out snoothly at a substantially constant tension irrespective of the speed

of the heligopige 9adithe wanhityaebifh®icbladdme 29 the dipemg 20

According to the invention the inproved apparatus conprises a carrier which
has. meanse f gfe SHEREBAAG ! N @PE4665 bromealdLHPigd &RE which has neans

for SO supporting a drumthat, when the carrier is suspended
- quantlty of lead line on the drum falls. As a result,
the paid out.flexible line is liable elther-totfoul-the
tops of tfees or the ground.profile when the'tension:
'eib- falls or to.plaoe the helicopter iﬁ a hazardous |
'-sitoation Qhen'the.tension rises to an undesirable
"extept. | | .
It is.an ocbject of the present inﬁention.to provide
fsimproved.apoaratusﬁfo; use'in-peying out a flexible line
15 from a drum suspenoed from a helicopter by means of
| i:which the'flexible'iine_oah be.éaid-out.smoothly at e'
-substentiall§'constant tension irrespeoti?e of the-speed
of_tﬁe helicopter and tpe quantity of fleiible line on

the drum.

20.l N .ACCOrding'to the.intention.the'improved apparatus'
comprisesta carrier which has-means for suspending'the
carrier from a helicopter and Which has means for SO

_ supportlng a drum that, when the carrler is suspended
,from a hellcopter, the drum is rotatable about a
.25' substantlally horlzontaljax1s; braklng means whlch is

 mounted on the carrier, which’ is adapted to be rotatably
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-;:fron1a helicopter, the.drum is rotatable about a 25 substantially

i horizontal -axis ; braklng means which is nmounted on the carrier, which i
:adapted to-be rotatably- 3 driven by the drumas a flexible line is pai
. out therefromand which will inpart to the drdma pr eset retarding force;
~Z eontrol nmeans "which is nounted on the carrier and which w || autonatlcallyf

dec\r/ﬁase t he Hrietnardiynghieordeein rmpara eflesibie drimm bis spaid boaki ng neans
e quantity of flexible Iine on the drum decreases; and, nounted on or

carried by thethverefeomaiand pdsich mhbacmparrtartwefr}ael@rmmom Phesexi s of
. rotation * ' ~of the drum at |east one guide for the flexible line to

ok

10  be parreit@mmgorfptrm,drmtmb merpasgeidnh bis mpwatadt kat thehen

[i the free end of the flexible line is fixed and the helicopter is caused to

- ; travel al ong acaesierdandumdiathevilkexabtembiticalily decrmdge obhefrom the
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.y drum snoothly at a substantially constant tension. 15 Preferably,
‘the braking mezetardipgi ferce dimpan bedr pohyiieadirivn dpsteridohpekdingg a
ghydraullc punp -mounted on..the carrier and adapted to be rotatably driven
. by the drum d“%fmﬁicésofth§u®1%rﬁb1ftﬂ’ly@lfaﬁﬂ-ﬁéﬁlﬂlm d- it Baet 8rufe

“hydraulic punp, and an adjustable 20 relief valve interconnected between
“ sai d source ofdecreases; and, mounted on or carried by the carrier at

a poéitioh spaged transverseiy from the axis of_rotation
of the drum, at 1east'6ne guide for the flexible line té
iO-.bé paid out from the drum, the arrangement béing'such
| that, when the free-end_of_thé'flexible-liné_is'fixed-
éndfthe helicopterlis caused ;o'travel along a desired
routé; the'fiexible line will be'paid out.from thé’drum
Smoothly_ét a Sﬁbstahtially'con§tan£ tension.
: 15 . Preferably, the braking means comprises a
* “circulatory hydraulic sysiém ébmprising a hydraulic pump"
mounted onﬁtae garrier and-adapted'to be.;otatably
driven by the drum,'a.source of suépiy of hydfaulic
fluid connected to the_hydraulic_pump, and an adjustable
20 felief Vélve intercohnectéd betweéh said soﬁrée of
l;uppiy and the pump by means of wﬁich thé'pressﬁre of -
:_ﬁhe hydraluic fluid in the systéﬁ'één'be preset io any
. desiréa value within a'limited_:ange. The hydraulic
- fluid is preferably oil. Any-cohvenient means of
.rotatably driving “the hydraulic pump by the drum can be
:_25 employed, but, prefe;ably,_the hydraulic pump is driven
- via an'endless chain which engages a sprocket wheel 

which rotates with the drum.
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pl'y and the punp by means of which the preésure of the hydral uic. f1uid
t he system can be preset to any desired value within a limted range.
ic fluid is preferably oil. Any,cdnveni ent neans of rotatably

dri ving the hydraulic punp by the.drum can be 25 enployed, but,
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gyantity:-of flexible line on the drumand a control.
bét ween t he rrkEngohesmsplas dthewyguantityf ofi flaritie I bheebnydbee,

|-'ower being operatively connected to the control valve to adjust the
Ive in suckramndpcagasesl0 prikieralsbyspoprliseashe pf@hlswerotfjo
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eferably,

ef erably

a jspkacket - wheel

hydraulic fluid in the circulatory hydraulic systemas the quantlty of

f

feeler which is pivoted about an axis substantially parallel
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the source of supply of hydraulic fluid and the relief
valve, the follower being-operatively connected to the

cohtrol valve to adjust the valve in.euch a way as to

decrease smoothly the pressure of the hydraulic fluid in

the c;rculatory hydraullc system as the quantlty of
flex1ble line on the drum decreases. . Preferably, the

follower comprlses a feeler Whldh is pivoted about an

. axis substantlally parallel to the ax1s of rotatlon of

the drum, rides on the outermost layer of flex1ble llne
on the drum,.and-controls_a cam which is adapted to

adjust coqtinuously the control valve.’

- A damping device is preferably operatlvely

connected to. the pivoted- follower to- prevent huntlng of

\

 the follower. If desired, means for manually adjustlng

the control valve and/or the rellef Valve may be

'. prov1ded for mountlng in the hellcopter for actuatlon by

the pilot, thereby providing the pilot with the fac111ty

for changing the value of the substantially constant

. tension of a flexible line as it is being-paid out.

t he

the hydraulic punp is driven via an endless chain whi ch engages
whi ¢ch rotates with the drum ~ 4 The control means which
Il automatical | Phdecoedsel meard awdioy Wwdlde aupand eficadlyhe drum by the
aking neans as the quantity of -flexible I'ine on the drum decreases;
chepreses &hkoldedwerding Sorcentimpasusid/ wetdnei drog muethe
val ve interconnected



¥4 . . :
-~ on_the drum and: controls a camwhich is adapted to adjust continuously (Ei_
: .the control valve. A.danping device is-preferably operatively connected _

.~ to.the pivoted fol lower to prevent hunting of 2Q the follower. If desired,

means’ f'or manual |y adjusting the control valve and/or the relief valve ray

7 epe pfovided for nmounting in the helicopter for actuation by the pilot,

¢ thereby providing the pilot with the facility for .changing the. value of the
¢ -subStantial ly. const il 2 rd£asi po Bfez el gt Ifilgﬁgafﬁrﬁtoks bei ng pai d
- out. 5 The :carrier is préferably'in the formof a fa ricateg'franEJ T

‘conprising a paibrebatiede Malhs bohveeaiwdl Gh i WE catabe hotal Mdtieen |
supporped,and a.transverser extending trdiling portion which carries 5 :
the guide or gyhdes BOAe ddreXxbdl BokhR@ARD AibYbY €83 MRKgakso be nount ed
stabi'lizing neans.for resisting spinning of "the carrier when-the carrier is
bei.ng conveyedtrihaie?dR IROSEitONI L AgaRebhan Y Fohel bk Ovh EENVidahUle S
flexible line being paid out from. “a drum 10 ‘nounted on the carrier. By
i providing for enél guiiklet dr NPuidederpai dnaUls fids0BFe df 4R SHRBOKEGHIkH he
apparatus. at a substantially constant tension, the flexible line being -

. may also be mounted stabilizing means for resisting

' spinning of the carrier when the carrier ‘is being
"conveyed from'one'position to anothér'by a helicopter. .
without a flexible line being paid out frca a drum

.10 - mounted on the carrier.

| By.providing'for é fieéible line ﬁo befpaid-%uﬁ
_from-é drum supported in the apparétus qtua lA |
substantially constant tensiop; the fiéii51;3iiﬁ;tbeing
paid out can be kept.clear of_thé gfouhd prgfiié |

15 'irrespective of the speed of the helicopter and. of the

Lprr

guantity of "flexible line on the drum. ‘The flexible

.line can be paid_out'smoothly with substantially no

kA

snatch occurring throughout the period from helicopter

b A pb

“hover E when its Speed is zero - until the helicopter has

weny gemu,

“reached the maximum speed at which the flexible line can

20 be paid out and during any variation in speed between

P e 4

these limits. The smooih-pay—off of the flexible line
- and the lack of snatch are als0'important safety factors
i o '~ . insofar as the helicopter crew is concerned.

(LA



3 ] . :
~ pal d-out can be kept clear of  the ground profile 15 irrespective of the
- .speed of the hellcopter and of the quantity of flexible Iine on the drum
The flexible line can be paid out snoothlygwi th substantlally no snatch
Jocpurrkng t hroughout the period from helicopter hover when its speed is.
zero - until the helicopter has reached the nBX|nun1speed at which the

(19

: f|bXLb|e li ne can 20 ~ be paid out and during any variation in speed bet ween

th[ese limts. Tha&Bﬂmﬁ@hpr&eOfd‘esﬁriﬂiﬁéﬂleofbtﬁd iappaarat udendaclseeh
sniatch are al'so I nportant safety factors insofar as the helicopter crewis

co‘ncerned_ 2Firectd&d Atbhaugh usee ideststpihgiingl the apsratis has been
~dijected to its use in "stringing"” the electric conductors to be suspended
“ between the pmhscesrset Ber beupmdpdersi¢dichbetweenl the @Eyaidreadoel eeherc
triansm ssion 5 line, it is to be understood that the apparatus of the
i fvention |ssuppof$tstrueduM@§tmﬁ;ameoverhebddedectnﬂdmxransmlselwhlch
" the apparatus can be readily.enployed are the |owering of a flexible |ead
lifne to aSSmnlmﬂ,orheisvessbb|umdhnﬁtmﬁa that pap eppatatibe bfadhki ne to -
1Q a tug or other ves'sel which is to take the distressed
' . " invention is not restrlcted to this use. Included in
__other uses to which theiapparatus_can be readily.emplOyed'
_are the lowering Of.a flexible lead line tc a ship or
~other vessel in distress  and paying out the lead line to
16 _a tug or other vessel whlch 1s to take the dlstressed
.vessel in tow- laylng of fleld telephone llnes orj
flexible plpes in dlstressed areas, e.g. such as areas
jaffected by earthquakes, where, normal’ telephone
connectlons, water supply and other services have broken
down; and laylng fleld-telephone cables for mll;tary
15 operations where rapid installation of telephone

‘connection between one position and another is

‘required.

- The lnventlon Wlll be further 1llustrated by a
20'_descrlptlon, by way of example, of the preferred
"apparatus for use in paylng out a flex1ble line from a-:
drum suspended from a hellcopter, with reference to the
accompanying drawings, in which:=
Figure 1l is aldiaérammatio perspectire .

-.25. e illnstration of the preferred apparatus{ and

B



. vessel in tow laying of field telephone lines or. flexible pipes in (Ej
© distréssed areas, e.g. such as areas affected by eart hquakes, wher e. normm

* tel ephone ‘connections, water supply and other services have broken down

~: the ‘acconpanyi ng draw ngs

“ and-ldying field tel ephone cables for mlitary-155 operations where rapid
ﬁﬂinstallatlon of tel ephone connection between one position.and-another .is
“required. The invention will be further.illustrated by a 20 description,
g.by\Way of exanple; of the preferred apparatus for use in paylng out a

= flexible line froma. drun1sy§8m£ge@ frogea{g%%ggpggrtﬁyIglgggfg@@£§ to

I ch:- Figure I's a diagrammmatic

= perspective 25 L hihrahnald Wy erd he preferred appar at us, and

-2 7 .Figure 2 is a diagram of the circul atory hydraullc system Referring to
" Figures 1 and 2, the apparatus conprises a carrier 1 inthe formof a

i fabricated frane 5 -conprising two upstanding wall's 2 between which a drum

iDis rotatably nowﬂeggfefgig cggn@ygdgbgrgag@alg 2+ qad iddoned above

~“the drumDis a cross nenb and two upstandi ng nenbers 3 supporting an

- €ye 4 to_“h'Ch %omprlses a carrier 1 in the form of a fabrlcated frame
| .”5 comprlslng two upstandlng walls 2 between whldh a drum D
is rotatably mounted. Interconnectlng the walls 2 and
posrtloned above the drum D is a crecss member 3 and two
upstandlng members 13 supportlng 2a nye 4 to Whlch a
cable suspended from a hellcopter can engage. A
10 trailing'portion 5 of the carrier 1 has at a.position
_remote from the drum D a gulde 6 through whlch a
_flex1ble ‘line L being pald out. from the drum passes.
eMounted above the guide 6 is a stab111z1ng device 7
'.whieh.serves te.restrict spinniné of.the carrier When.it
315. is being coaveyed from one place_to another suspended
‘from a-heIicopter aad no flexible line is being paid out

lfrom the drum D.

\'n .[ Mounted on one 51de wall 2 of the apparatus and

_constltutlng part of. the c1rculatory hydraullc system is
L p:-_' 20 2an Oll pump 8 which is . rotatablydrlven by the drum D as
the flexible line L is pald out from the drum by means

' of an endless chain 9 engaging a sprocket wheel 10 whlch

rotates with the drum. The oil pump 8 is connected to an

'oii reservoir-il which is mounted on the cross member 3

2$i:and Which is ceanected back to the oil pump via a known

form of pilot—operated relief valve 12. A feeler 14 is




cable suspended froma helicopter can engage. ‘A 10 ‘trailing portion 5 of
-the carrier 1 has at a position. renDte fromthe drumD a gui de 6 through
-whi;ch a fleXible line L bei ng pai d out fron1th2%drun1passes Mount ed above
‘the guide 6 is a stab|I|2|ng devi ce whi ch servés to restrict spinning of
the carrier when it 15 i's being conveyed fromone place to another _
suspended froma helicopter and no flexible line:-is being paid out fromthe

drym D Mounted op gne side wall of the apparatus and constituting part
of.| ‘the circufaEbt§Inhdr &M iR eﬁ??@ngénga & ﬁﬂﬁmW% hhfchPfs free

rotatablydriven by the drumD as the fl exi R e l'i ne aid_out fromthe
~dr gm by means® %fp%ﬁ°§n6‘?°é’é3§' Gthi 65 eﬂaﬁah & a‘@prtalﬁ(e?‘x e8f IBtehior
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between the relief valve 12 and the oil reserv01r 11,

" The control.Valve 16 is adjusted automatically to

'increaee the oil'pressure.in the hydfaulie system by a
10 cam 17_carriedlby the pinoting arm 15. Huniing of the

7feeling l4nis prevented bj.a conventional dampim% device

18,

Wnen'the.apparatus ie'td be nsed in.payindnout the
£flexible line L along the route of an'overhead eleetric
lS.ft:ansnission line; the piiot—operated relief valve'iZ is
- ‘preset toﬁtne desired oil'pfessure -dand.nence the
B tension at which the flexible line L isdto be paid ont N
£ron tne dfum is seieeted - by-setting_ﬁhe valve for
1\£his oil pressure when the'drum ie empty«. The | |
20 he11c0pter from which the apparatus is suspended takes_f
off and the leadlng end of the flexible line L is
" lowered and fixed to:a pylon or the-greund.' As the
helieopter travels.above the route of the transmiseion
_line; the flexible line L is paid'ont’frOm the drum D
25 .thfouéh the guide G;at a substantiaily'constant tension,
~ the tension remaining.sunstantiaily constant as  the

speed of the helicopter rises from zero to the maximum




" between the relief valve 12 and the oil reservoir 11. The control varve-lé&jbp
is adjusted automatically to increase the oil pressure in the hydraulic.
. systembyra 10 cam-17 ‘carried by the pivoting art 15. Hunting of the
¢ feelihg 14 is. prevented by a conventional danping device 18. Wien the
?aappafatus is to be used in paying out the flexible line L along the route -
- of, an -overhead electric 15 transmission line, the pilot-operated relief
: varﬁe 12 is preseﬂua)aﬁmwweehreueOMlqnmhinurnneaudnhbacgdﬂ&adwm8|0@sat
i which the flexible line L is to be paid out fromthe.drumis selected - by
- setting the val taef guartisyodof flessinle vihigre thhecarniedsbynihe Eham2D
: hellcopter fromwhi ch the apparatus is suspended takes off and the | eading
. end of thée filexidecrdisms L thel oner &0 amrrieddyothepplivotdimg fermyrbiindnd
'~ As the helicopter travels above the route of the transmission line, the . -
‘.flexible line Lactipyaiteduryftben fheldrumhdD 2s-omatboghliyh@djuistes 6tlae a -
: substantially constant tension, the tension remaining substantially
_ constant as Bhecopdamblofvakieehdbi toptdecrdasy thenpidr priessure nixi voen
. value at which-the flexible line can be paid out. - As the quantity of
tflexible 1ine’ melaﬁmythﬁdaﬁuﬂqll syscrenmsard ther@bm rrigaindthy the
-:plvotlng arn115 and.
g : _."_ tension 1n the flexible line substantlally constant even '

though_the quantity of flexible line on-the.drum is

. decreasing.
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i vated by the feeler 14'autonat|cally adj usts the5—control valve 16 to
rease the oil pressure’in the circulatory hydrau reby
ntain, the‘tension in the flexible line suBstanti !E ﬂim lliIH“F
Lmﬂlghe quantity of flexible line on the ‘drumis m

VS 1. - KAIMR:in paying out a flexible line froma drun1suspended
Miygy hellcopter apparatus- conprising a carrier which has neans for

pendi ng. thelxur|eFOrr@ﬁﬁaHﬁﬂﬂaxxn@roahdawﬁﬂewﬂhkerﬁ%n% fopmse 5
porting a drumthat,- when the carrier is suspended froma helicopter,
drumis rotémaml euapemieé Sutsst anthel LgoRserz omrAarabis; cmakmgmeans
ch-is nounted on the carrier, which is adapted to be. rotatably driven

t he drum as @ $3%Ridrevhiigd frgasl(;nemg; dfout sus@exGiatg atlke waRthiaK| |
art.to the druma preset retarding force; control means which is mounted. -
the carrier &Femvii BRLGCOD AR i¢alel Basr seans: HEOR es@r di ng force
arted to the drum by said braking neans as the quantity of flexible line
the 15 drurB4RRPERERY; aafF Ui ed 6heﬁrtbérﬂa§§%ﬁFt¥% §9$Pﬁé@%% a_

|t|on spaced transversely fromthe
from a hellcopter, the drum is rotatable about a

substantlally horlzontal'axis: braking means which is
-mounted_on the.carrier, whieh_is adapted td.be-
rotatably driven by the'drum ee_a fleiible‘line is
10 paid out therefrom and which Will impart'to the érum a
| preset retarding foree} eontroi means which is mqunted
on the carrier and which will automatically dectease
the retarding force imparted to the dfum by said
'braking.means as the quantit& of flexible line on the
15  drum éeéreases;.and,,mounted on'or°carried by the
carrier atha position_specea transverselj from the
axis of'retation'of the druh, at least one gulde for
" the flex1b1e llne to be pa1d out from the drum, the .'
- arrangement being such that When the free end of the
20 flexible llne.ls-flxed and the helicopter is caused to
fitravel:along a desired route, the flexible line will
be paid out from the dtum shooﬁhly'at a substantially

_constant tension. " ST S o -

'2. Apparatus as clalmed in Clalm 1, Whereln the
25 braklng means comprlses a Cchulatory hydraullc system
“comprising a hydraullc pump mounted on the carrier and

| adapted to be rotatably driven by the drum, a source




N 1S
axi's of rotation of the drum at |east one guide for k;b;)

' . be paid out fromthe drum. the arrangenment bei ng such free
“‘end.of the 20 flexible line is fixed and thaihelicop gﬂmH- l
travel along a desired route,. the flexible linée mnll t he

_1‘drun?snpothly at a substantially constant tension. Apparatus as
-_clalned in daim1, wherein the 25 braking nmeans conprlses a circul atory
. hydfamlczsysten1cﬁnpuppﬂ@gcfIhyﬂfamltcpﬂMplﬁDwanﬂhatedheoc&heler and -
~ adapted to he rotatably driven by the drum a source 11 of supply. of -
“hydraulic fluid CMydeauéddnpumparemmaahladpuspabmuimenﬁ@fueaabee rellef
. val've interconnected between said source of supply and the punp by neans of
whi ch the. pressurEnbérbbadepheﬁnbetﬁeeﬁIsaddlmdurrenaﬁe@mppnybannr&hﬁ to

.%.any desnred value within-a limted range. 3. Apparatus as clained in.
~ Caim:2, wherein pmphpir ageins @limhishdtheepreiszuare enfll €iss. hglaiam i ch
"~ engages ‘a sprocket wheel -which rotates with the drum 10 4. Appar at us

+ as claimed in i]afhu2donn3thﬂua¥§temheahybeamnaséﬂlnqiamyodés1&ed value
: Apparatus as clained in any one of Clainms 2 to
o within a llmlted range.

3. Apperatus as,elaimed in Claim 2, Wherein the
hydrauliz pump is driven'via an endless. chain which

engages a'sprocket wheel which rotates with the drum.

10 4. Apparatus.as claimed in Claim 2 of'3, whefeip

the hydraulic fluid is oil,

'5.T Apparatus as elaimed in any one of Claims 2 to'.'
'4, whereln the control means comprlses a follower for
contlnuously determlnlng the quantlty of flexible llne
'15'.on the Grum and a control valve 1nterconnected between
the source of supply of hydraullc fluxd and the reLlef_.
 'valve, the follower. belng operatlvely connected to the
"_control valve to adjust the valve in such a way as to
- decrease smoothly the pressure of the hydraullc fluid.
..'20_ in the. c1rculatory hydraullc system as the quantlty of’

flex1ble llne on the drum decreases.
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wher.ein the control means conpri ses a fbﬂldmer'for
ermning the quantity of flexible line 15 on the Wm,ﬂl
ve .i.nt er’connect ed. bet ween the source of supply of hy raulu

relief valve, the follower being operatively connected to the control

ve to adjus®. t he \pparahusues zheynaas im ObaimaSe simeoteiny the

quantity offofll@wdsr ecompeienst ke frairmdedibaless pivbted about.an
aratus as clainmed in aimb5., wherein the follower conprises. a feeler
ch is p|voté@%ﬂxﬁnb%maaki§1§Nb§ﬁmﬂMkalyt@atheleklsodﬂuranatamﬁ of .
ation of the_ drum rides on the outernost |ayer of flexible 5 line on

t-he
- COR
_de/
of
7,
‘va

drum “and &6 r¥TWRa Ed@eahPeh the aitmrmbst ddyest oforfilieniisty t he
troI val ve. 7. Apparatus as clained in Caim6, wherein a danping
i'ce i s oper &infelgn chmedt BB, t nEheqsioPks $ obapwhich preevatrphedt | ng
the follower. 10  8.. paratus as clained in any one of dains)2 to

‘wher ei.n neaﬁ@‘ﬁQGQﬁﬁuﬁwm Labpusiihghehecentredl vadvee and/ or the relief

ve i's provided, which nmeans is suitable for mounting in a helicopter. 9.

Apparatus as clainmed in. any. one of the. preceding 15 Clalns mhereln t he

car

rier is in-the formof a
: 7. Apparatus as clalmed in Claim 6, whereln a

damplng device is operatlvely connected to the plvoted

.follower to prevent hunting of the follower.

10 8.. Apparatus as claimed in any one of Claims)2 to
'7,_wherein'meane for manuall?Iadjustihg the control -
valve and/or the relief valve is-provided, Whieh meanS'

is suitable for mounting in a helicopter.

9. - Apparatus as cleimed ineany one of the precedlng
15 Claims, wherein the carrier is in the form of a
 fabricated frame comprieing_a pair ef,side walls
between which e érum eaﬁ be retatably supported and a

. transversely extending trailing portion which carries

“the guide or guides for the flexible line.

ssure of the hydraulic fluid 20 in the circulatory hydraulic system as-
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“F'carries-the guide or guides for the flexible linpe.

.f: fabrlcated frame conpr|5|ng a pair of side walls béTVEEﬂTﬂMH%%@-a_dLu~,Can

. be. totatably supported and a transversely extendlng ortion whic
2 %ﬂmﬂ atus as

" claimed in Caim9, wherein the transversely extendln

. ‘caéries stabling nmeans for resisting spinningldf the carrier mhen
.. carrier is being conveyed from-one position 5 to another by a hellcopter
" wit'h@ut a flexible line being paid out froma drumnounted on the carrier.

.+ 11.° “For ‘use in paying out a flexible line froma drum suspended fronta-

. hel'i copter, apparatis suﬁﬁﬂ%ﬁ4%ﬂqya%scﬁéﬁgﬁﬁbéﬂmq;%k%cgtb%He%Fﬂﬁ the
. reference. 10" to and as sho |n t he cconpanyl drawi ngs. The text of the
’ specification has EEEHSV€§P % 6908569|A}qrﬂPﬁﬁkﬁ?cﬁﬁf§léﬁlglnal_,

. typescript. It %Fcontaln a fEM/ arendnent s which are difficult to read.

'The original typesE&FR ﬁleanﬂﬁqﬂ§l ?%egﬁs&ﬁﬁﬁ@ﬁeﬁﬁ§9ﬁﬁn%e°fnEBécﬁéfQﬁ??he.

iprentses -of the Patent fic
_ when  the carrler is belng conveyed from one position-.

5 to another by a,hellccpter w1thout a flexlble llne

| being paid out from a druﬁ-mohnted'on the carrier.

11. For use in paying out a flexible line from a
"drﬁm.suSPended from a helicopter, apparatus
substantially as hereinbefore deséfibed with reference

10 to and as shown in the actompanying drawings. .
‘Tne text-of the specification has been reproduced by photocopying the anplicants original
typescript. 1t may contain & few amendments which are difficult %o read. The original
typescript containing these amendments may ‘be inspected on the prennses of the Patent Office .




