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the open- to a tubular base boom section, at least three or four

5 boom sections telescopically arranged within the base
boom section and each composed of a tube and a holder
mounted at an outer end of the tube for connecting it to
a double-acting hydraulic cylinder which has a cylinderx
part and a piston rod, is located outside the associated

10 tubular boom section and serves to displace each boom
section out of and into an immediately preceding boom
section so as to lengthen and shorten, respectively, the
crane boom in its entirety.

Background Art
15 In prior-art crane booms of the above type, the

hydraulic cylinders required for extending and shorten-
ing the boom are positioned so that the extension units,
consisting of a boom section and an associated exterior
hydraulic cylinder, will have an increasing overall

20 height in the direction of the free end or tip of the
crane boom. For example, in a crane having four extension
units, the two cylinders of the first and the second boom
section are disposed in a common plane which is parallel
to the longitudinal extent of the boom and located com-

25 paratively close to the upper side of the base boom sec-
tion, while the cylinders of the third and fourth boom
sections are located in a common plane above or outside
the two first-mentioned cylinders, In this manner, the
overall height, counted as the centre distance between

30 +the individual boom section and the associated hydraulic
cylinder, becomes greater at the outer two extension
units than at the inner ones. This difference in overall
height is further pronounced if, for lack of space, the

first and second cylinders and the third and fouxrth
-



ing.” In addition, the crahe boomw |l never be exactly straight when in
the ‘extended, | oaded state, but will 20 instead have a nore or |ess
pf.,onounced bow shape (banana shape). Wien, therefore, a load at the tip
of a crane boom i ntroduced t hrough such an opening is rel eased from
the tip, the bow shaped crane boomw || sprii2g back towards a nore

rectilinear shape. Thsre I's then a'naEi- 25 fest risk that the piston_rod
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t he above- nment i one r s and provide an exte e crane boom 35
which is easy tolepepeerabl seeightriowends phleesbeem tip emtahls a number

additional ly, hase AndGaldeidnddd VidldEaeh] Pract1 AOPARAIS AR ALY 1O
the invention, this object is
boom having a structurally/aesthetically less attractive
appearance when in the extended or maximally lengthened
10 state, the fact that the outermost extension unit has the
largest overall height causes difficulties in operating
the crane in certain situations. One example of such a
'situation is the case when a load suspended from the tip
of the crane boom is to be passed through an opening of
15 1limited size, such as a window opening in a building. The
large overall height of the outermost extension unit
makes this unit difficult to manoeuvre through the open-
ing. In addition, the crane boom will never be exactly
) straight when in the extended, loaded state, but will
20 instead have a more or less pronounced bow shape (banana
shape). When, therefore, a load at the tip of a crane
boom introduced through such an opening is released from
the tip, the bow-shaped crane boom will spring back
- towards a more rectilinear shape. There is then a mani-
25 fest risk that the piston rod of the ocutermost, third or
fourth cylinder bumps against the frame of the opening
and is damaged. Another drawback resulting from the over-
all height of the different extension units increasing
towards the crane tip is that the cylinder holders {or
30 "noses”) of the outer unit or units become large-sized,
unwieldy and expensive.
Objects and Features of the Invention
The present invention aims to overcome the above-

mentioned drawbacks and provide an extendible crane boom
35 .which is easy to operate also in cramped spaces and

which, additionally, has an aesthetically attractive

appearance. According to the invention, this object is



3"~ " - achieved by neans of the features recited in the charac- ;

terising clause of appended claim 1. O her preferred features of
the inventive crane boom wi |l appear fromthe dependent clains. 5
Brief Description of the Acconpanyi ng Draw ngs , I'n the draw ngs,

Fig. 1 is a partially cut and partially sinpl3fied per-
spective view of _a,cran oom accor di I nyenti on shown

to th . ,
in an intermedi aPSPFEYES 6X P§ans o I%gebgﬁﬁgiﬁeﬁafﬁﬁ&ﬁﬁgn&”ni aesme

boom | engt h, terising cdadse of Bpgendedchasmdmi ¢ally illustrates a duct
system for feed- ' hydr, | I | between different hydraulic
cylinders included inoF grcPﬁﬁgg 58%1fégkuﬁsgaPFeghﬁeégygﬁ%%gﬁ Sfagé bacn

Preferred Enbodi wdAl epperg from theedependent claimsThe crane boom shown
in Fig. 1 comriggse? BaserPPefbn ofSERL RBcoRBARLEhEYpASRiggated 1, and
four boom secti oms 2,3, r herein. In
prac- In the dranngS,
Fig. 1 1is a partially cut and partially simplified per-
spective view of a crane boom according to the

invention shown in an intermediate position
10 between maximum and minimum crane boom length,
and
Fig. 2 schematically illustrates a duct system for feed-
ing hydraulic oil between different hydraulic
cylinders included in the crane boom.
15 Detailed Description of a Preferred Embodiment of the

' Invention
The crane boom shown in Fig. 1 comprises a base boom
section, generally designated 1, and four boom sections
2, 3, 4 and 5 arranged telescopically therein. In prac-
20 tice, the illustrated crane boom may -advantageously con-
stitute the outer boom of a knuckle boom crane, the base
boom section 1 being articulated at its rear end (not
shown) to the first boom section of the crane. However,
it should be emphasised that the concept of the invention
25 is in no way restricted to outer booms. Thus, the inven-
tive concept described below is applicable to any type of
crane that requires an extendible crane boom, such as
pin-boom-type cranes or the like. In Fig. 1, numeral 6
designates an upper side and 7 an underside of the crane
30 boom. It should however be pointed out that the terms
"upper side" and "underside" as used herein basically
express a temporary state, e.g. when an outer boom is
extending approximately horizontally from an associated
first boom section. In other working positions, in which
35 the crane boom is pivoted 90° or more from such a hori-
zontal position, the upper side 6 is however turned down-

wards and the underside 7 upwards. With a view to facili-



20 “tice, the illustrated crane boom may advant ageously con- stitute
the outer boom of a knuckl e boom crane, the base boom section 1 being
articulated at its rear end (not shown) to the first boom section of
t he crane. However, it should be enphasised that the concept of the
invention 25 is in no way restricted to oute boons. Thus, the inven-

tive concept descrihed below.i s applicable to any type of rane that
requires an ext eh@Brg EP&né°ﬁ§8ﬁ$g§uéﬁsﬁ§lptloﬁiﬁfb Bf EYBESCPRRBs it t he
like. In Fig. 1, shootdaklGo be geingedt eatamhidppehesbdecabdoh sectider i de
of the crane 30 .boom _lt .shoul d_however be, pointe ut that_ the_terns
"upper side" and* uidefs de* §s°ﬁsaﬁaﬁeP8Fﬁt§8§iES?F@‘VQ t@xﬁ%&sgrge
tenporary st at e, coetgr wehdnoantapt oef benbpem. ext endi ng approxi mately

hori zontal ly §rom an ogh#te LT o I on n e r Kieng
positions,irngnch 3ga%tﬁe§%(gﬁg B%%%1§é°%i%%%ggééofe??¥.%?g§n%3 r§§1such
a hori - zont fhepbepmi sactipesugpes, stdeS6are hBwevectigeneadgod-

wards and the undgrgkdgr7tUBeALEELiYhENwAI¥he R Enéatiiiistrated example
have a hexagonal cross-sectional .shape, the boom seqtibns
having gradually decreasing cross-sectional dimensions,
10 so that the tube 2 can be inserted in the tube 1, the
tube 3 in the tube 2 and so forth. Each telescopic boom
section or tube 2-5 is provided at its outer or free end
with a holder 8, 8', 8", 8" serving to connect the
individual telescopic tube to an associated hydraulic
15 cylinder, generally designated 9, 9', 9" and g'", respec-
tively. Each such hydraulic cylinder is double-acting in
known manner and incorporates a cylinder part 10 and a
piston rod 11, which is movable out of and into the asso-
ciated cylinder part. It should be noted in particular
20 that the hydraulic cylinders 9', 9" and 9"’ of the three
outermost telescopic tubes 3, 4, 5 are so oriented thet
the piston rods 11 point towards the tip of the crane
boom, while the hydraulic c¢cylinder 9 of the telescopic
tube 2 is turned in the opposite direction, i.e. has its
25 cylinder part 10 connected to the holder 8, while the
piston rod is directed towards the inner end of the crane
boom and is connected {(in a manner not shown) to the base
boom section 1.
According the inventive principle, the hydraulic
30 cylinders 9" and 9"’ of the outer two telescopic tubes 4
and 5 are arranged in a first plane which is located
inwardly of or below a second plane, in which the two
hydraulic cylinders 9, 9' of the telescopic tubes 2 and 3
are located, as clearly seen in Fig. 1. In this way, the
35 overall height of the two outermost boom sections, count-
ed as the centre distance between the individual telesco-
pic tube 4, 5 and the associated hydraulic cylinder 9"



4 . tating the follow ng description of the crane boom it shoul d
al so be pointed out that the base boom section 1 IS in an inner or
rrear position relative to the free outer end or tip of the boom 5
Not only the base boom section 1 but al so each of t he boom sections 2,
3, 4, 5 are in practice nmade of tubes @ tube sections which in the

Il lustrated exanpl e have a hexagonal cross-sectional.shape, the boom
sections having’ gr aes@eativedeasis qindgsisess oo epabdierdisindscato

so that the tubg;gncae Qﬁe'Bﬁ%&&ewanh&hgahﬂge éyl&ﬂ@ers unhggetﬁe'@wbhe

tube 2 and so forth. Each telescog séction or tube 2-
provi ded at itsiBREEr OBESsr sBeche der awP?htﬁehSFﬁéF 39185C°81C gubesérV|ng

to connect the ig ini 8Hi¥i duak bebe&aeal mwbewwpaasagégcmt edzhydraul ic

15 cylinder ener al de n 9" el
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out er nost tel escophectibesl3, which apsneotsribat Elirshaydraulic cylinder
9 to the holder 8 in such a manner that the cylinder can
10 be pivoted at least slightly in relation to the holder.
This pivotal movability is necessary to permit taking up
irregularities which in practical use occur in the trans-
latory displacement of the telescopic tube 2 relative to
the base boom section 1. The holder 8 further includes an
15 attachment, generally designated 14, for the cylinder
part 10 of the hydraulic cylinder 9'. In practice, this
attachment advantageously is in the form of a plate
rigidly connected to the holder and formed with a plura-
lity (e.g. four) of holes for receiving screws 15, by
20 means of which the cylinder part 10 is connected to the
plate 14 via a coupling 16 which enables adjustment of
the axial position of the cylinder part 10. By means of
this coupling, which is described in more detail in
Applicant's Swedish Patent Application 9301338-1, the
25 <cylinder can be quickly and easily set in an axial posi-
tion which is exactly parallel to the longitudinal axis
of the base boom section 1, without necessitating any
excessive tolerance requirements to be placed on the
fixing plate 14 or the holder. It should also be noted
30 that the fixing plate 14 has a central hole 17, through
which the piston rod 11 of the hydraulic cylinder 9' can
pass freely.
Similarly, the second holder 8' has a passage 12"
for the cylinder part 10 of the hydraulic cylinder 9",
35 an attachment 14' for the cylinder part of the hydraulic
cylinder 9", as well as an articulation 13' connecting
the free end of the piston rod of the hydraulic cylinder



tHe:piston rods 11 point towards the tip of the crane boom while:the
hydraulic cylinder 9 of the tel escopic tube 2 is turned in the opposite
di.rection, i.e. has its 25 cylinder part 10 connected to the hol der 8,
while the piston rod is directed towards the inner end of the crane
boom and is connected (in a manner not shownk to the base boom secti on
1. According the inventive principle, the‘hydragl[c 30 cylinders
9" and 9" of thd' okt eFRewCierEstopi EheupEsigulatighqls aie dpFangddinrnaa
first plane whicpnasel o6esede thei py@ndl ¥nokhoehbehepassagand2pl ane. tha
whi ch the two ‘g% raultc Xyllnders g, 9' of the telescopic tubes 2 and 3
are located, as TFEaTMeEeh?i PP PO +9°2RPS- way, the 35 overal | hei ght
of the two outernost Thentlsied iokdeco8hthas no ecybbndée pessdgesi of atice
bet ween the kndiui dual tel escos pic tube 4 .5 and t SOC] g
hydraul i ¢ CyirK§§°EF mentioned type, Dbut includes an a@gagﬁmenéaig and
an articulation 13" connecting the piston rod of the
hydraulic cylinder 9" to the holder 8*".

Finally, the fourth holder 8"’ includes but one arti-
culation 13’" which connects the piston rod of the hydrau-
10 1lic cylinder 9" to the free end of the outer telescopic

tube 5. Moreover, the outer holder 8" may either itself

form a tool carrier or be connected to a tool carrier of
any suitable type.
In the construction shown in Fig. 1, the outer two
15 hydraulic cylinders 9", 9"’ are movable back and forth in

a plane located between the upper side of the crane boom

or the base boom section 1 and the inner two hydraulic

cylinders 9, 9'. Moreover, like the pair of inner cylin-
ders 9, 9', the pair of outer cylinders 9", 9’ are advan-

20 tageously located in a common plane which, as -also seen
in the lateral direction, is substantially parallel to
the transverse plane of the crane boom, i.e. the longi-
tudinal or centre axes of the cylinders 8”, 9 (and of
the cylinders 9, 9') are located at the same distance

25 from the centre axis or the transverse plane of the crane
boom. Moreover, the two cylinders of both the outer pair

9", 9" and of the inner pair 9, 9' are located substan-

tially within the crane boom width which is determined by

the distance between the two opposite long side surfaces
30 of the base boom section 1. In other words, parts of the
cylinders will not project laterally from the long side
surfaces of the base boom section 1 when the crane boom
is shortened to minimum length.
Reference is now made to Fig. 2 illustrating how the
35 cylinder part 10 of each of the hydraulic cylinders 9,

9', 9" and 9" contains a piston 18 connected to the asso-

ciated piston rod 11 and dividing the interior of the



and 9"!+ respectively, is mnimsed. To enable this |oca- tion ot the
outer two hydraulic cylinders under the two I nner ones, the holder 8
of. the first tel escopic tube 2 is in this case provided with two
passages 12, 12', 5 through which the cylinder parts 10 of the two
hydraul i c cylinders 9", 9"' can pass fré&ely forwards or rearwards.

Mor eover, the holder 8 includes an articulation or hinge connection 13
whi ch connects tFELiPFeY RUFaiRfe eyPPRdsive chagbeg dfcand| depegativeuch

a manner that theh&ybéndeo.cas 3RclRAPb¥ObBgeireBegnbtsithehpk¥tbA E8haton
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section 1. The hgl 8 f her _incl udes .an. tachnent, ner al
desi gnat ed 12, f%%£$%% %§$§% efs Ot dlﬁlég ?ﬁ% ﬁ?%?gﬂlfggﬁy??ngé? 9" .
In practice, thisther hydmeahhintcutindengedlisl 9" i @andindt'he Aberrdahgatpl at e
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this coupli 98’ Vgltlxcc‘ps Izsl’dezszclr Ic?fedwl'lx{]crrzmar effﬁégl él I(?t:tmnunica*t:es with the

positive chamber 19 of the associated cylinder part 10
while the other 22 communicates with the negative chamber
20 of the same cylinder. Further, the cylinders are con-
nected to each other via external, first and second

15 intermediate ducts 23 and 24, respectively. More speci-
fically, the intermediate duct 23 connects the positive
chamber 19 of the cylinder 9 to the positive chamber .of
the cylinder 9'. The intermediate duct 23' connects the
positive chamber of the cylinder 9" to the first duct 21

20 provided in the piston rod of the cylinder 9' and commu-
nicating with the positive chamber of the cylinder 9'.
Similarly, the intermediate duct 23" connects the posi-
tive chamber of the hydraulic cylinder 9" to the first
piston-red duct 21 in the cylinder 9" which communicates

25 with the positive chamber of this cylinder. Thus, the
intermediate ducts 23, 23’ and 23" thus form, together
with the first piston-rod ducts 21, a first duct system
which connects the positive chambers of all the cylinders
to each other. Analcogously, the intermediate ducts 24,

30 24' and 24" form, together with the piston-rod duct 22,
a second duct system which connects the negative chambers
of all the cylinders to each other. It will be appreciat-
ed that when hydraulic oil is fed into the positive cham-
bers of the cylinders (by feeding oil to the duct 21 in

35 the piston rod of the inner hydraulic cylinder 9) while
simultaneously evacuating a corresponding amount of oil

from the negative chambers of the cylinders, the cylin-



Agplicant's Swedi sh Patent Application 9301338-1, the 25 cylinder can. be
qui-ckly and easily set in an axial posi- tion which is exactly parallel
tqQ the longitudinal axis of the base boom section 1, without
necessitati ng any excessive tol erance requirenents to be placed on the
fixing plate 14 or the holder. It should al s be noted 30 that the fixing

plate 14 has a central, hole 17, through whi ch the piston rod 11 of the
hydraul i c cyl i nd&*%' Wiy be exyended gongurrently wighiaraeREensiers &ond

hol der 8 Plas a 4 s|mgei e crane fba{on{ h;ﬂho@yi iipdergnant. tomeleddaa hydrul ic
o ncer 9SS BN b eSSBS ol G g
t he piston r od mhdﬂneg@uﬂwunﬂﬁmtmksndérthe cylinders by feeding hydrau-
6 o tOSth§1@Md¥%‘é% tth%e%%%hpﬁL%Eiaa lﬁ'thé bg%%%%drbﬁ 3£ the
first hydraulic cylinder 9 while simultaneously evacuat-
ing oil from the positive chambers through the first duct
system.
An essential advantage gained by arranging the first
10 hydraulic cylinder 9 with the piston rod facing inwards
is that it becomes easier to mount the conduits, in that
the cylinder parts 10 of the two cylinders 9 and 9' will
not be displaced relative to each other when the crane
boom is extended and shortened. A highly contributory
15 factor in this respect also is the provision of the ducts
21, 22 inside the piston rods of the cylinders 9' and 9",
whereby the intermediate ducts used can be designed as
short, fixed conduits, which need not be flexible hoses.
The advantages of the invention are obvious. By
20 arranging the hydraulic cylinders of the outermost tele-
scopic tube or tubes in one plane below or inwardly of
the cylinders of the inner two telescopic tubes, the
outer extension units will in all have a minimum overall
height, i.e. the distance between each pair of cooperat-
25 ing telescopic tube and hydraulic cylinder in the two
outermost extension units is minimised. This gives not
only an attractive appearance to the crane, especially
when maximally extended, but also a significantly improv-
ed manoeuvring performance when introducing the crane tip
30 into cramped spaces. Another essential advantage is the
reduction of the size and, hence, of the weight of the
required holders 8 ("noses").
Conceivable Modifications of the Invention
It is understood that the invention is not restrict-

35 ed only to the embodiment described above and illustrated
in the drawings. Although the invention has been exempli-
fied with respect to a crane boom comprising, in addition



ﬁl’ane outside the plane in which the passage 12'' and the at t achment

‘14 are both | ocated: The third holder 8" has no cylinder
passages of the 5 above-nentioned type, but includes an attachnment 14" and
an articulation 13" connecting the piston rod of the hydraul i c
cylinder 9" to the hol der 8". Finaldy, the fourth hol der 8"

i ncl udes but one arti - cul ation 13"" which _connects the piston rod of

the hydrau- 10 [§% BERGHREHY Foun Falfeqopd€ ditPest &Rt qne | wikohi ¢

tube 5. Moreover thHeh®ad Sodinlsderti®n pidpedi,t itle idrffidtion id eigplidaile
carrier or be con ectﬁ:dtoczxtool c%rrier of any .suit

, £ bl e eEflype.
In the construct POt o%sHGMTYR EF§7S1 FRE &t & VRS ShHrk9eE SHRFer s
9", 9"' are novablire dpdyk threef deflesicopic tubeg.aia [theatled oot weaye t Hthe

upper side ofgzth r .he m_sect jnper
t\a/g hydr aul i c5 %W%céﬁkﬁ:r?%gl(ras@t 9,hY8'r %%r% egg’gﬁ?ld%%%e at%%etg;‘)lgiq}a%g%n %rftnl%(r?ldcey i n-
ders 9, 9', the pai B comogneplepe Anwpsrddy, of' orabelaww dihe Zgnerydydsiap-

located in a conygg E}y@@ﬁd\ﬁ@ ¢By 2SmPh9seRelith Fil.the hdlehidingdi hatd-on,
is substantially parallel to the transverse plane of the crane boom
i .e. the |ongi- SCoPiGdtHRE &r m@¥nthenakesregarhed: @S Fgeiscing dghe base of

the cylinders 9, pb8oh aekethiesaticdagll bhe s2Mehdi shaeee t¥e hideahllle efntine
axis or the transverse plane o the_crzi\ne boom _Moreover, the two
cylinders Oﬂibotﬁepﬁelgupéﬁpﬁgﬁgd with). In particularly narrow crane

booms, it is also conceivable within the scope of the
invention to arrange 2ll the hydraulic cylinders in a
common vertical plane instead of arranging them pairwise

beside each other, as exemplified in Fig. 1.



9™, 9 iner ‘pair 9, 9° are |ocated substan- tially within
t he CH mn a l ﬂtmﬂzm ch is determ ned by the di stance between the

surfaces 30 of the base boom section 1. In other

two opposite [engss

words, parts of the cylinders will not project laterally fromthe | ong
si de surfaces of the base boom section 10when the crane boom IS
shortened to m ni num | engt h. Reference is now nade to Fig. 2
illustrating how the 35 cylinder part 10 of each of the hydraulic cylinders
9, 9', 9" and 9"' contains a piston l8uenmsected to the asso-

ciated piston rod 11 and dividing the interior of the

7 cylinder part into a positive chanber 19 and a negative chanber

20. It shoul d be obsérvadn ekiendhblpi srener bdom] e.g. efh oudel boom,i wfer
gygggg!gﬁ ?%%LP?&% %gg%fcbﬁb&qgﬁﬁg, in afR9¥Conl Tof ACiNGu1R BaRPRRL €

section (1), at least three or four boom sections (2, 3,
4, 5) telescopically arranged within the base boom sec-
tion and each composed of a tube and a holder (8) mount-
ed at an outer end of the tube for connecting it to a

10 double-acting hydraulic cylinder (9, 9', 9*, 9') which
has a cylinder part (10) and a piston rod (11), is locat-
ed outside the associated tubular boom section and serves
to displace each boom section (2, 3, 4, 5) out of and
into an immediately preceding boom section so as to

15 lengthen and shorten, respectively, the crane boom in its
entirety, characterised in that the third
and/or the fourth hydraulic cylinder (9", 9'') are located
in a first plane which is substantially parallel to the
longitudinal extent of the boom and located inwardly of

20 or below a second plane in whiéh at least one of the two
first and second hydraulic cylinders (9, 9') is located,
so as to minimise the overall height of the outermost
boom sec?ion or sections, counted as the centre distance
between the telescopic tube concerned and the associated

25  nhydraulic cylinder.

2. A crane boom as claimed in claim 1, charzxr -
acterised in that the holder (8) of the first
telescopic boom section (2) closest to the base boom sec-
tion (1) comprises an articulation (13) which connects

30 the holder to the associated first hydraulic cylinder (9)
in such a manner that the cylinder is pivotable relative
to the holder, an attachment (14) for the cylinder part
{10) of a second hydraulic cylinder (9') for operating
the second telescopic boom section (3) movable within the

35 first telescopic boom section (2), the piston rod (11) of
the second hydraulic cylinder (9') being movable back and
forth through said attachment (14), and at least one pas-



57 CI ared with the piston rods of the ot her .

hydr adl ﬂﬂllﬂﬂlﬂllmwmnmrpg and 9"'. According to a speci al feature of
t he i nvent’i oh, the® pi'ston rods 11 of all the hydraulic cylinders, save
the outernost, here the fourth cylinder 9"', are provided with two
hydraulic oil 10 ducts 21, 22, of which a flilrst 21 communi cates with the
positive chanber_ 19 of.4h OC|ated cyl.i.nder_part .10 whi | t her
22 communi cat es Mt h (t]hi %é%ﬁfl v@%%éﬁblcq‘ t*%o %‘fhﬂ% SRR f}(ﬁtg ?P
Further, the cylathdesstare toird hydrawdciedyloretech (& herfoa ao:mataet:mx_i;

first and seconq:ﬁ.fe's r}taer.gm leq; %&4 (g)eslr},qufev sﬁy mé\@a{&e

speci - fica e i nter | at e connects the
chanber 19 of tke Iﬁqﬁje‘ﬂ@ft,o qthelqﬁ?éﬁ tSIwe1 @rdritsarl agrion (lih@%mg nder

9". The inteynedicisdd#iGin 231 L YIS dikee outé?.Qﬁ tdae %@glerpl@né hein

cylinder 9" to the first duct 21 20 provided the piston rod of the
cylinder 9' and%&dFu2t leagt saishy RAissRgend 1&059@ \)e ishdmset 919" the
cylinder 9'. Si ni3l.an mah@uoetzela&edﬂatmeaucih &almane@tomﬁﬂ%m@;sl -

tive chanber of ,the auI i.C nder "' to the r n-rod duct
21 in the cylind& 3§44, T g %’ éiﬁemfﬂ“&e
this cylinder. bbom seetions |(r2t,e|3r1ed| atg ,duet B 23r 23 tagdr28"s tdius f:m m
t oget her Wi he,fi i_st.on- r uct fi rst u

10 %E % &h &% é%&rg %é gy eﬁ& % % o%gsec

whi ch connécts t poSI |ve c €ac
ot her. Anal ogou$Ry, Otlkvselsrtt é:lon'e?@liGabe-S&ubDQm2$ectlon (1) compr:t.ses two

passages (12, 12'), through which the cylinder ﬁarts (10)
of a third as well as a fourth hydraulic cylinder (9",
9"") are freely movable back and forth and which are both

15 located in said first plane closest the base boom section
while said articulation (13) and said attachment (14) are
located in a common second plane outside the first.

4. A crane boom as claimed in any one of the preced-
ing claims, characterised in that the first

20 hydraulic cylinder (9) has its cylinder part (10) con-
nected to the holder (8) of the first telescopic boom
section (2) and its piston rod (11l) connected to the base
boom section (1), i.e. the piston rod (11) extending
rearwards from the cylinder part (10), and that each of

25 the other hydraulic cylinders (9', 9", 9') has its
cylinder part (10) connected to the associated holder
(8', 8", 8") in the area of a front or outer end thereof,
each piston rod (11) extending forwards from the cylinder
part. -

30 5. A crane boom as claimed in any one of the preced-
ing claims, characterised in that the piston
rods (11) of all the hydraulic cylinders, with the excep-
tion of the outermost third or fourth cylinder (9''), have
formed therein two hydraulic oil ducts (21, 22), of which

35 a first (21) communicates with a positive chamber (19) in
the associated cylinder part (10) and a second (22) with
the negative chamber (20), and that first and second



30 24 T ogether with the piston-rod duct 22, a second
duet j“ﬁlﬂﬁmmllurumm“ cts the negative chanbers of all the cylinders
to each otcher. #t i l4 be appreciat- ed that when hydraulic oil is fed
into the positive cham bers of the cylinders (by feeding oil to the

duct 21 in 35 the piston rod of the inner Bgdraulic cylinder 9) while

si mul t aneousl y evacuat i a corres i amount.__of _oiJ. .fromthe
negative chanbet’é'ﬁ:(ﬁmfeﬁ:glg‘ﬁ/ i r?d:etrssl,o(o{ﬁer%ya irgo-r thy raulic oil TEETF 1 T%e
ext ended concur deflerent hyirasdtiensiydiingfers (9.t B et r 8'C) abe &acim shown
in Fig. 1. Conver , s ' e rﬁ)ﬁ ' g | C
oil is fed to %a%trl);e %\J%atﬁpfglg%%é%%oﬁ \%“Ldél %‘yl I degr S ;}:r*%é(}?’%.g&*@é
hydrau- 5 |ic ehambenshd gk @fd addctthe gl indensi siosmundeagie twich each
first hydrauic foyldndel O side ﬁd@'s&@}%ﬂ?i'ﬁ&\@c% the ndddtidid from

the positive chanbers through the first duc . .
chambers (2 in a second duct system (22-24) which is

separate from the first.



-s:yst'em An essenti al advantage gained by arranging the first 10

hydraulic cylinde 9 mnth the piston rod facing inwards is that it
becones easi er m&=bGﬂdU|ts in that the cylinder parts 10 of
the two cylinde I not be displaced relative to each

ot her when the n1|s ext ended ¥&hd shortened. A highly
contributory 15 factor |n thls respect also is the provision of the ducts
21, 22 inside the piston rods of the cylinders 9° and 9", wher eby t he

i nternedi ate ducts used can be desi gned ABSTRACTShort, fixed conduits, which
need not be flexible hoses. The advant ages of the invention are

obvi ous. By 20 arranging the hydraulic cylinders of the outernost tele-
scopi ¢ tube or tubesin rextrendgiidee dysirey yon rwvamﬂ:;seﬁ, in ad@ditidmnters of

t he i nner two tg I :.C gé% %C;rlheseC‘tl&Etﬂ), f@éﬁ%&%téf%é,é |§eg.ll

have a nlnlnun1overa e di'sta fween each pair

cooperat- 25 i rigtqQrs es&opic éub@ a‘?ﬁilerﬁﬂﬁmqlellbyﬁ% The ttP%S%kaON

out er most  ext engdofi o dri i SadH EdRgtba Q¥ se RURS ami a holdBy 8"
attractive appearan to the crane, especia en naX|naIIy ext ended,
but al so a sigrf 4 Qlﬁo?ﬁﬁﬁ%vat an %ﬂtﬁﬁdﬂﬁﬁv??%ﬁeﬁér?%¥n%ﬂ%%eﬁﬁéﬂg

i ntroducing t hQ:H‘é.’ afitbd itb ) doileargiay AR L AN GEHISn@ssed | & ',
advantage {§ (08 = gn{ SNl ON L, 108 §1485 806hg "ERSS boomté‘eec%”féght of the
requi red hotder’s )
of and into an immediately preceding boom section so as
to lengthen and shorten, respectively, the crane boom in
its entirety. The third and fourth hydraulic cylinders
(9", 9'"") are located in a first plane which is parallel
15 to the longitudinal extent of the boom and located
inwardly of a second plane, in which the first and second
hydraulic cylinders (9, 9') are located. This minimises
the overall height of the outermost telescopic boom sec-
tions (4, 5), counted as the centre distance between the
20 telescopic tube concerned and the associated hydraulic

cylinder.

25
30

35 .
Fig. 1 elected for publication



Concei vabl-e Modifications of the Invention It is understood that
‘the-invention is not restrict- 35 ed only to the enbodineqkn%ﬁﬁgghgﬁd above
on "has

and i | M 4/288Y in the drawi ngs. Although the inventi een
exenpli - fied with respect to a & A2 boom conprising, in addition
9 "to precisely four tel escopic tubes or extension units, t he base

al so to such crane

boonlsegﬁé n proper, the invention is applicable

boons as epdacddar ger numnber or only three tel escopic tubes. In
the | att#ﬁﬁﬁmg two outernost hydraulic cylinders are suitably
arranged n plane inwardly of or below the inner hydrau-

lic cylinder (by conparison with Fig. 1, the inner tele- scopi c tube 2
may then be regarded as repl aci ng the base boom section 1, and one of
the inner two hydraulic cylin-




10--ders i.s dispensed with). In particularly narrow crane boons, it is

al so conceivable within the scope of the I nvention to arrange all the
hydr aul i WOS#353%ers in a common vertical plane instead SFTQ%P‘HH‘&%Q

t hem pai rw se besi de each ot her, as%gfgpl ified in Fig. 1.

10 CLAI 1. An extendible
crane boom e.g. an outer boom of 5 the type conprising, in addition to a
t ubul ar base boom section (1), at |east- three or four boom sections

(2, 3, 4, 5)J&! escopically arranged within the base boom sec-

tion and each co ?\\\'s of a tube and a holder (8) nount-
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ed at an outer end of the tube for connecting it to a 10 double-acﬂ?ﬁﬁfﬂf@g

hydraulic cylinder (9, 9, 9", 9"') which has a cylinder part (10) and
a piston rod (11), is locat- ed outside the associ ated tubul ar boom
section and serves - to displace each boomsection (2, 3, 4, 5) out of
and into an inmedi ately precedi ng boom section so as to 15 | engt hen
and shorten, respectively, the crane boominlts entirety, c har ac
t eri sed inthat the third and/or the fourth hydraulic cylinder
(9'", 9"') are |ocated in a firstgpi@ipesMhicRANE BoaMbst antial ly parall el
to the | ongi tudi nal extent of the boom and |ocated inwardly of 20 or
bel ow a second plane in which at | east one of the two first and second
hydraulic cylinders (9, 9') is |ocated, so as to mnimse the overal
hei ght of the outernost boom section or sections, counted as the centre
di st ance bet ween t he telescoplc t ube ABFERAGRA and t he associ ated 25
hydraulic cylinder. . . crane boom as cl ai ned |n claiml1, c har
acteri s in th the hol der éﬁ of the firs t el escopic
boom sect i on (2) cIos%%te¥?ﬁ?€%b%%sﬁfﬁﬁﬁwﬁg COmMDT{FGH/ (i? BEHREESBs tan

articul ation5(133 wb@hafoms@tlsoasﬁ sdethohdel )| oat prusasaeiyabed bbomssec-
rerative. " to FHRMRbIBerd” ol ot cERREREORAaRL b YRGBy FPRGBRSRaPPOn |
(10) of a seconds@gﬂi@mlamdog&¢hdemmmé$§df@f @ptubei agd a holder (8, 87,
8", 8") mounted at an outer end thereof for connecting
N/ the tube to a double-acting hydraulic cylinder (9, 97,

10 9", 9) with a view to displacing each boom section out
of and into an immediately preceding boom section so as
to lengthen and shorten, respectively, the crane boom in
its entirety. The third and fourth hydraulic cylinders
(9", 9'") are located in a first plane which is parallel

15 <o the longitudinal extent of the boom and located
inwardly of a second plane, in which the first and second
hydraulic cylinders (9, 9') are located. This minimises
the overall height of the outermost telescopic boom sec-
tions (4, 5), counted as the centre distance between the

20 telescopic tube concerned and the associated hydraulic

\ cylinder. o .
Nl A;"-“!""\';"“\ o _-) ‘\ P
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25
B CELCT.. A
30 - REPLACEMENT SHEET
& Q"?. ws pp— 16 .1aN 1997
« L. g

_ 35.



t he second tel escopic boomsection (3) novable within the 35 first

t el escopi ¢ boom section (2), the piston rod (11) of the second
hydraulic cylinder (9 ') being novabl e back and forth through said
attachnment (14), and at |east one pas-

11 sage (12, 12'), through which the cylinder part (10) of at

| east a third hydraulic cylinder (9") for operating the third

t el escopi ¢ boom section (4) is freely novable back and forth, at |east
said articulation (13) being 5 located in said second plane outside said
first plane, in whi ch at | east sai'd passage (12, 12') is |ocated.

3. A crane boomas clained in claim2, conprising, In addition to the
base boom section (1), four telescopic boom sections (2, 3, 4, 5), ¢ h
aracterisedinl0 that the holder (8) of the first tel escopic
boom secti on (2) claose o] th base boom section (1) conprises two

O\ 1
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passages (12, 12'), through which the cylinder parts (10) of athird
as well as a fourth hydraulic cylinder (9", 9"') are freely novable
back and forth and which are both 15 located in said first plane cl osest

t he base boom section while said articulation (13) and said attachnent
(14) are | ocated in a common second pl ane outside the first.

4. A crane boomas clained in any one of the preced- ing clainms, ¢ h a
racteri sedinthat the first220 hydraulic cylinder (9) has its
cylinder part (IR%W]con- nected to the holder (8) of the first

t el escopi c boom®{H section (2) and its piston rod (11) connected to the
base boom geq¥i (1), i.e. the piston rod (11) extending rear war ds
fromthe cyld —an what each of 25 the other hydraulic

cylinders (& cylinder part (10) connected to the
associ at ed holjden ) in the area of a front or outer end
t her eof , R i $ton ¢ od (1 ) extending forwards from Qe cylinder
part. 30 TR boomias claimed in any one of th reced- i ng
clainms, c_h gefr a c | d in that the pi ston rods (11) of all
t he hydraf gnders, wth{tlhe excep- tion of the o nost third or
fourth cylinder g"'), have formed therein two hydraul fagi| ducts (21,
22), of which 35™a first (2 onmruni cates with a positiv anber (19) in
the associated cylinder part {&l§) and a second (22) with
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t he negative chanber (20), and that first and second Yos13p0 tros

12 I ntermedi ate ducts (23, 24) for hydraulic oil connect the

di fferent hydraul.ic cylinders (9, 9, 9", 9"') to each ot her, nore

speci fjivgal Wy kil SUEHEETWay that the positive  chambers (19) of all the
cyli nderjs~comuni-catejwift h each 5 other in a first duct system (21-23) and
the nggdti chanbers (20) in a second duct system (22-24) which is
separ at fﬁ?@ﬁzﬁé i rgt. 1

EXTENDIBLE CRANE BOOM
Technical Field of the Invention

This invention relates to an extendible crane boom, e.g. an outer boom, of the
type comprising, in addition to a tubular base boom section, at least three or four
boom sections telescopically arranged with in the base boom section and each
composed of a tube and a holder mounted at an outer end of the tube for connecting
it to a double-acting hydraulic cylinder which has a cylindér part and a piston rod,
is located outside the associated tubular boom section and serves to displace each
boom section out of and into an immediately preceding boom section so as to

lengthen and shorten, respectively, the crane boom in its entirety.

Background Art

In prior-art crane boom of the above type as known e.g. from GB-Al 356

517, the hydraulic cylinders required for extending and shortening the boom are
positioned so that the extension units, consisting of a boom section and an associated
exterior hydraulic cylinder, will have an increasing overall height in the direction of
the free end or tip of the crane boom. For example, in a crane having four extension
units, the two cylinders of the first and the second boom section are disposed in a
common plane which is parallel to the longitudinal extent of the boom and located
comparatively close to the upper side of the base boom section, which the cylinders
of the third and fourth boom sections are located in a common plane above or outside
the two first-mentioned cylinders. In this manner, the overall height, counted as the
centre distance between the individual boom section and the associated hydraulic
cylinder, becomes greater at the outer two extension units than at the inner ones. This
difference in overall height is further pronounced if, for lack of space, the first and

second cylinders and the third and fourth



