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ARTI CULATED TELESCOPI C BOOM HAVI NG SLI DE- THROUGH KNUCKLE
BACKGROUND OF THE | NVENTI ON 5 The present invention relates to
lifting devig@ss; 188 NY el ongat ed boom assenbl i es. Mr epppsomoassar | y,
this invention relates to |ifting devices having tel escopi c boom ar ns.
Thi s I nvention provides a slide-through knuckle joint on a

tel escopic boomso as to | ticul atahl e 10 tel escopic.

Vari ous typegIBPEfifting g 83 gg&%i g %hc gﬁ@”ﬁﬁ%&ﬂﬁa in the art. For
I nst ance, self-propell ed pérSonne i fts anc conventionally articul ated
lifting cranes typically have mul tiple tel escopi ng boom secti ons nested

i nsi de of eagRhckbrothe'or Hite bogmagaoNi ons are extended and retracted by
el ectroni ¢s, hydr or _s

hyd [ h e nbi I .t h f.
General | y> the ou?ﬁ? F%E?S%%rﬁar{]‘{?%%lﬁgs IFEgEF%(r)b%lsfiaggl%%cngé‘-cggcrsf‘ggﬁn%nd i s
pi vot al | y noedpegdatedaboom ragsempldesi.voMoze paulficulatiydr &bfiisc ivyenhier is

pi \é-olt ally attaghedst ot NEFring tdsviRlesaRdviAg BODERESHAS HRm B Rs .| - Bhis! i Tt
an ower ,

t he .wWhol e bpom ar m,assenbl ut the pivot shaft with
respect to *PVERROPT ZBRT4t ?ﬁ%eg.l%ﬁ{ggﬁ?_é}lggt %ucf@hegéod'l’&pf’%ﬁal notion is
f rom sevent yteileecdpir cesom sariarud o makeyifi getiewkatable Bis 8 llegpect to
the horizgnt akipkapgicThe conventional boom

Various types of lifting devices having booms are known
in the art. For instance, self-propelled personnel lifts and
conventionally articulated lifting cranes typically have
multiple telescoping boom sections nested inside of each

15 other. The boom sections are extended and retracted by
electronics, hydraulics, mechanics, or some combination
thereof.

Generally, the outermost boom tube has the largest
cross-section and is pivotally mounted to a turret by a pivot

20 shaft. A hydraulic cylinder is pivotally attached to the
turret and the boom so as to move, i.e.- 1lift and lower, the
whole boom arm assembly about the pivot shaft with respect to
a horizontal plane. Typically the range of pivotal motion is
from seventy-five degrees to minus twenty-five degrees with

25 respect to the horizontal plane. The conventional boom
assembly utilized on these lifts can alsc be completely
retracted or fully extended anywhere within the pivotal
working range. Thus, these machines are generally referred
to as telescopic or squirt booms.

30 Other known lifting devices have booms which are wmade to
articulate with a pivotal knuckle. The lowermost boom
section has a fixed length and has one end pivotally
connected to the turret and another end pivotally connected
to a second boom section at the pivotal knuckle. Sometimes

35 the second boom section telescopically receives a third boom
section. However, the articulation of the boom limits the
degree to which it can be telescopically retracted, thus

increasing the space required for storing the boom when not
1
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assenbly utilized on these lifts can also be conpletely retracted or

fully extended anywhere within the pivotal wor ki ng range. Thus, these
machi nes are generally referred to as tel escopic or squirt boons. 30
O her knownwiois7i3185g devi ces have boons which are nmade to PCT/Ea90/H2884 at e
with a pivotal knuckle. The | owernost boom section has a fixed | ength
and has one end pivotally connected to the turret and anot her end
pivotal ly connected to a second boom section at the pivotal knuckle.

Somet i nes 35T HEesecBRE peernd and drhird docwpseatiyn remmiatedea third boom
section. How%\z@@cotmeamyi Bt Pd ¥l Antid@hROQBWELAbES ddtdion bELALSE 1O

which it canb el es lcally retracted, thus I ncreasing the space
required fonsgg%ingugﬁgeboon1mhen not 1
WO 97/ 31857 Therefore, a primary object of th®Qif¢i89it/ G2®®htion isin

use. Thesseg@edpandisbhdobooin SAGIhARLeANRRE eBEopic KA TRRIIGE! LY
retracted |nap tEgPlome npst ? t.he knuckl.e.

sectio caus 0
Therefore, & pPErEPECHS e%?u?}ff? P‘Fé‘cg} gg‘@ﬁt tﬁﬁv‘éﬂ??’(’)r}"‘?%“ SSStREn,H LT BRon of -
an articul atedesgbpicaply bpewwadted rigta the Ibwee-bdowuadrtdonckl e such t hat

the upper boom sgCki@phéaNobfect of HHRSERBLEAL! Ynv &l AG] 6 ithe0 the | ower
boonlseCtIO%rovision ofpéféqi é¥tﬁ¥ydaﬁ:k%5ckgg gégﬁgggsﬁrEG¥ﬂg on is the
10 telescopic boom assembly.

A further object of the present invention is the
provision of an articulated telescopic boom assembly having a
greater range of movement than existing telescopic boom
assemblies without sacrificing the compactability of the boom

15 assembly.

A further object of the present invention is the
provision of a knuckle which has a positive mechanical
mechanism for ensuring that the knuckle can only pivot with
respect to the first boom when the second boom is fully

20 extended, even under manual descent caused by system
hydraulic or electrical failure.

These and other objects will be apparent from the
drawings, description and claims that follow.

25 SUMMARY OF THE INVENTION
The present invention is an articulated telescopic boom

assembly for a lifting device. The boom assembly has a
slide-through knuckle pivotally connecting first and second
elongated booms. The first elongated boom has a central

30 longitudinal axis and an end with an opening therein. The
second elongated boom has a first end normally telescopically
received by and extensible from the opening in the first
boom. The first end of the second boom includes at least one
elongated pivot gquide slot therein having a central

35 longitudinal axis with an open end remote from the first end
and a closed end proximate to the first end.

2
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provi sion of a slide-through knuckl e nmechanismfor a 10 tel escopi c boom
assenbly. : A further object of the present invention is the

provi sion of an articul ated tel escopic boom assenbly having a greater
range of novegpRl;igdan exi sting tel escopi c boom assenbl iREF/UHOTIRER
sacrificing the conpactability of the boom 15 assenbly. A further
objéct of the present invention is the provision of a knuckle which has
a positive mechani cal mechani sm for ensuring that the knuckle can only
pivot with- r esmaet siddehehiough owklsherchheismcersl Hdvmsing with 20

ext ended, evenl %Elﬁnﬂﬁéréﬁﬁcﬁ@} :Féﬁé'i@)qn@y tﬁESEéﬁbnd er@ﬂm@ or

el ectrical fai The and .ot her Wi | r.en from

t he dr aW| rﬁj@e%& RRei Bﬁtﬁ?ﬂt’c‘l”hltr}&ertWaﬁ Wﬂgﬁ BWPEC"ZS':O ﬁfﬁ[\)& THE

I N\/Egll O\If bcloom The poesényg isveindtEllys cannectedutatshe tfsizstc dvom byom

asse r I t h
yre 2:1 ﬂygff o gﬁﬂhg‘i’??r ﬁ?ﬂ@dﬁ‘ﬁ%@bhﬁléﬁsdé‘flne 3 ;il%‘t %&Q%g

knuckl e pi vot connec

second ongat ed boo
first el ongated bo&lﬂeh§§n§réén}?’a$1'§6hrrt?ﬂg|at"l}c?| REI tg?l gl‘é‘r’ﬁ BH (Tl\ﬁtt fSan
openi ng t her eige£sEe from aadopdrpéndiaild: koohkapivot i asis esutndoha! | y

el escopl call Yupon HRCEKBAG Ko dede aldirbely 88 Eﬂgtoﬁ’i‘é"ﬂ‘ﬂzdt” gig first

boom The first t.he oom i ncl s at st one €l on %t ed
pi vot gui de sl’b?gltsrf@rrel"“’ﬁtﬁ‘aﬁ‘ﬁgcé°%%‘ﬁ\t?%ﬁ %553189@ ?Ha RaPlaki FhE tsl?cé’g‘ open
end renot ad r wedhe o ipisotaeblde withmespedtoted tdrdfprokibode. to the first

end. An extension means is cchmected to the first boom and
second boom for extending and retracting the second boom with
respect to the first boom. The extension means is pivotally
connected to the second boom by a pivot shaft registered with
15 the closed end of the pivot guide slot.
A pivoting means is pivotally connected to the first

boom and the housing for pivoting the housing and thereby the
second boom with respect to the first boom.

20 BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a side view of a lifting device having the

multiple section articulated telescopic boom of the present
invention.

Pigure 2 is an enlarged perspective view of the area

25 denoted 2-2 in Figure 1.

FPigure 3 is an exploded view of the knuckle mechanism of
the present invention.

Figure 4 is an enlarged side view of the knuckle area
when the knuckle is ready to pivot.

30 Figure 5 is an enlarged side view of the knuckle area
pivoted to its maximum positicn.

Figure 6 is a vertical cross-sectional view taken along
line 6-6 in Figure 2. This figure shows the booms joined by
the knuckle as the mid boom spans or slides through the

35 knuckle while it approaches or is retracted from its
pivotable position.
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The slide-through knuckl e nmechani sm has a housing with an openi ng

t herei-n for receiving the second boom during extension and retraction

t her eof wi tWopeagsect to the first boom The housi ng i BcpUSIrioasssy
connected to the first boomby 5 a pair of opposing el ongated pins which
define a pivot axis. The central |ongitudinal axis of the pivot
guide slot is of fset from and perpendicular to the pivot axis such that
upen the second Busumrdel rigg extendednsalt badsgreeqiionalpview takeregi ster
with the cl 99gfgeNthely ff Wt [udude 8! Chgalf SRR HR nBAORMLR S Vot abl e
Wi th respect to.the first boom An extension neans IS connected to
the first bBBAPLYRFaPle BRI Boom for extending and retracting the second
boom wi t h r eBimpate to itsher fhiordzobbain ciidees secnisinal reawsof stipévotal |y
connect egd t gobiea SREA, hﬁ%@i@rplél%ng' Y9he Shaf tn{q& r%d with 15 the

cl osed end of tgie %‘vot %_w de.s oting neans is pivotally
connected to the TR ° &ﬁF&ﬁBHFﬁ% ﬁﬁﬁéﬁrﬁfQQionﬁPVHPPHg°§h%h%ou5|ng
and t her ebybbbme assemﬂqonth:mlwnghlinepecﬁ :iIrDEﬂgﬁrEI Bst boom 20 BRIEF

DESCRI PTI ON CF T, GS u I|ft|ng
devi ce having the Viyq\l a hgé:%tzoggégrél cu te% hggsﬁggw 8% rﬁ of the
present boaY ARSI LY at the knuckle area taken along llne 10-10 in

10 Figure 4 and shows the mid boom fully extended into ‘its
pivotable position.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
Figure 1 ghows a lifting device 10 having an articulated

15 telescopic boom assembly 12 according to the present

invention. The particular lifting device 10 shown is a

personnel lift, but the present invention can be applied to

other types of lifting devices including but not limited to

cranes. Personnel lifts can be used to bring people closer
20 to almost any overhead item or structure, including

advertising signs, light fixtures, and power, telephone, and
cable lines.
The personnel 1lift 10 has a turret 14 supported and
self-propelled on a plurality of wheels 16. The boom
25 assembly 12 pivotally mounts on the turret 14. A hydraulic
cylinder 18 interconnects the boom assembly 12 and the turret
14 so as to pivot or raise and lower the boom in a vertical
plane. '
The boom assembly 12 has multiple sections: an outer
30 boom 20, a mid boom 22, and a fly boom 24. Preferably each
of the booms is an elongated tube having a rectangular
transverse cross-section. A jib 26 pivotally mounts an
operator work platform 28 to the distal end of the fly boom
24. The other end of the fly boom 24 is telescopically
35 received by the mid boom 22. Likewise, the mid boom 22 is
telescopically received by the outer boom 20 and a pair of
adjacent hydraulic cylinders 30, 32 are mounted in the outer

4
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Figure 2 is an enl arged perspective view of the area 25 denoted 2-2 in
Figure 1.° Figure 3 is an expl oded view of the knuckl e mechani sm of
the present invention. Figure 4 is an enlarged side view of the
knuckl e ar eawg973¥és@n the knuckle is ready to pivot. 30 PCT/PS93/02884 5 | s
an enl arged side view of the knuckle area pivoted to its maxi mum

posi tion. Figure 6 is a vertical cross-sectional view taken al ong
line 6-6 in Figure 2. This figure shows the boons joi ned by t he knuckl e
as the m d bdmuoms pdnspprosimdesly hmidway tdiends iksudkhetivhi |Ragh ofpieaches

or is retract frﬁﬂ:’f‘s‘ @% 32 Ph¥DhA & RASIPec®Ave rod 34, 36. The rods
3 97/ 3 PCT./ 397/02884

Figure 7 is é%oﬁ%W&Pdc}BQQIE%‘é%‘?M iR SRPPSiER direghions WRRBIR 7 i,
Figure 2, agatihe shinembyobhe2fi d Doesn ithes cylindempi 30t ab2eapmsi ti on.

Floure 8 iss % AAIicanagl agrangedorhi #1fcrIeNbal! BE BuBOpMy asseml y taken
along line 8 gyre I's a horizong
Cr 0SS- sectlcnﬁﬂnﬁhﬂﬂﬁ ophebut the rods 36 can be more fully

retracted because of their overlapping side-by-side mounting.
The distal end of rod 34 pivotally connects to the lower end
of the outer boom 20, while the distal end of rod 26

10 pivotally connects with lower end of the mid boom 22 as shown
in Figures 2 and 3. When the mid boom 22 is fully extended,
a knuckle mechanism 38 is operable to pivot or articulate the
mid boom 22 and the fly boom 24 with respect to the outer
boom 20.

15 Referring to Figures 2 and 3, the knucklé mechanism 38
includes a knuckle housing 40 pivotally connected to the
upper end of the outer boom 20 along a knuckle pivot axis 42.
Offset from the pivot axis 42, the knuckle housing 40 has a
pair of ears 44, 46 extending therefrom, one ear being

20 disposed on either side of the housing 40 and extending
generally perpendicular to the knuckle pivot axis 42. Holes
48, 50 are provided on ears 44 and 46 respectively. A
similar pair of ears 52, 54 with aligned holes 56, 58 are
offset in the opposite direction from the pivot axis 42 and

25 extend from the sides of the upper end of the ocuter boom 20
generally perpendicular to the pivot axis 42.

A knuckle pivoting means, such as dual hydraulic
cylinders 60, 62, has one end pivotally attached to the ears
44, 46 on the knuckle housing 40 with a pivot pin 64. The

30 other end of the cylinders 60, 62 pivotally attaches to the
ears 52, 54 on the outer boom 20 with a pivot pin 66.
Conventional means, such as retaining rings or cotter pins
{not shown), retain'the pivot pins 64, 66 in their respective
holes 48, 50 and 56, 58.

35 The lower end of the tubular knuckle housing 40, which
is closest or proximate to the outer boom 20, is mitered at
approximately a forty-five degree angle. The upper end of

5
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boom assenbly taken along Iine 9-9 in Figure 6. Figure 10 is a

hori zontal cross-sectional view of the boom assenbly at the knuckle
area t.aken along line 10-10 in 10 Figure 4 and shows the md boomfully
ext ended i Mvo a735857 pi vot abl e position. DETAI LED DicS@isotddseiN OF THE
PREFERRED EMBODI VENT Figure 1 shows a lifting device 10 having an
arficulated 15 tel escopi ¢ boom assenbly 12 according to the present

i nvention. The particular lifting device 10 shown is a personnel lift,

but, the pre&&gt onkeEnPPoN tube BRI dnsl daroo imagetdwercanpiementalriyf ti ng
devi ces i nclsudipag bHB.cﬂoéliévl’r% t@fé t}éﬁuckleCﬁnéeﬁémﬁﬁra%)rE&e'be' ldf £ Gan be
used to bri na geog%e cl al st $¥ overhead, 1tem or structure

i ncl uding 2"9a8vart FRYY e%‘? om Iﬁeﬁﬁt i PAreingIY ARarees #MikBhone, and
cabl e |inesrespect to Uhe tpecestorhwlm |2i0f t(see Riguze tirret 14 supported and
sel f-progel | ed ofna rhyérld tryo@sfmgﬂ%' Stﬂ.@ ot AR %{b a%%e%’gkymla

pi votally unt s nthet draulic

rej
i nt er connec§Mha bBbﬁ?%%t%\ﬁb’r’iF%%ﬁd he Poyebiway- iqleséfn&é’ktlﬁ pi vot or
rai se and | mgehanhembd®nwikl enotehendantil phameid boom 22 1Eh<Euth9m

assenbl y 12e5&§§nﬁ§ht' PYér Send '@L@S bo@:ﬂ\ oyt @5%3}98 OB} A1y d boom 22, and

O_nD)

a fly boom 24, F erabl%/ each of the boons Is an eIongtedtube
having a reEFhRBEFE? @ ¥ % se cross-section. Ajib 26 pivotally
mount s B opBefieoringragaimttfooMigRget B, t tite diaisilngenrd Ghst Bepéhy boom
24. The othgg—gggééggsfy e edy by the
B c é Q?@g%%qo%ﬁd&ﬁg 2 @)f?éﬁ&ﬁngsgl receu%/% by

m d boom 22 ew se,
the outer b58mt§5 Bh¥ECH %’é’r? 4% The8pzeche. msRireanh d-nalluﬁﬁdér sogpd 32 are

mount ed i n hbéeollbealong the pivot axis 42. Each ear 68, 49 includes an
integral outboard bushing around hole 70 for added strength,
15 rigidity and spacing. Tabs 74, 76 mount on each side of the
knuckle housing 40 and extend over the respective holes 70.
The tabs 74, 76 each have round holes 78, 80 therein
registered with the corresponding holes 70.
The outer boom 20 has a pair of identical and coaxial
20 holes 72 extending therethrough adjacent one of its ends.
The outer boom 20 and the housing 40 are positioned so as to
align or register each of the holes 70, 72, 78, and 80 with
each other. A pin 82 has a head and an elongated shaft which
extends through the holes 78 in the housing 40, 72 in the
25 outer boom 20, and 70 in the housing 40. A similar pin 84
extends through the holes 80 in the housing 40, 72 in the
outer boom 20, and 70 in the housing 40. Together the pins
82, B4 define the knuckle pivot axis 42. As best seen in
Figure 7, the ends of the pins 82 and 84 extend into the
30 outer boom 20 and abut the mid boom 22 telescopically
disposed thereinside. Retaining tabs 73, 75 mounted to tabs
74, 76 by fasteners 77 restrain the pins 82, 84 against axial
movement once installed.
The mid boom 22 includes opposite pivot yokes 86, 88
35 attached to the sides of its proximate end. Each pivot yoke
86, 88 has a parabolic slot 90. The rearward end of each
slot 90 is flared open to guidingly receive one of the pivot

6
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20 approxi'mately mdway along its |ength. Each of the C
i ncludes a respective rod 34, 36. The rods 34, 36 exten
i n opposite diypRShigens W thin the outer boom 20. Thus,

32 are 5 essentially arranged in a back-to-back or two-way
configuration, but the rods 34, 36 can be nore fully r
of their overlapping side-by-side nounting. The di stal

02884 boom
ylinders 30, 32
d longitudinally

t heeroysev/onsst s 30,

etracted because
end of rod 34

pivatally conpiaks82o 84eas ovkey meintl boom @R shidingly dpnruaahgswﬁtbefuhby
distal end of e&@@néédl%ospﬁi’&{ ag'%ec%%‘aiﬁeé‘h&ho Oé!@éh %to PE m d boom

22 as shown res oom 2

a knuckl e necPFé’HPéﬁfISB 9%8%@}%1%%%19&?%@%?&3 ét*@

y extended,
@H@ 82 oFi &4 boom

22 and the fl webdene?d witlh itespeactpreferbblpualits it badien?@hellmid boom
Referring o Bhgyges,?y n?xéenci&f k';tlﬁgxlél ecHECBfé‘ééﬂ% 3§wenr_ 'o%CbSéﬁﬁle?er

knuckl e hou5|ng 40 pi vo connect upper
boom 20 al ong P&SRH&EEI Beph 3'%1)(“1%1' @?surmgcﬂ’%éfmf?}&}ﬁ t3r§e

e ou
15 ¢8t 2axi s 42,

t he knuckl e h@iisnongblé basdition. pmarchofslear 9044as 46 @il a@ngheﬁaiﬁ@m

one ear being 29, disppsed %Eé% 150¢ OEhéh§ @ggs 40 and extendi ng

generally per pendi C Far to ? nugﬁﬂ |30t ax A%%ﬁ 48, 50 are

provi ded on ears 4335ﬁﬁr?4’@ r%%d@(ﬁqr\%i >2 an Wld%l%‘%fa’rnﬁ)éﬂfocéiﬁ 8855882, 54

with aligned heu@g b6, t&68 @@ bottom of the mid boom 22 at its proximate
end. The guide bushing blocks 85, 87, along with the pivot
yokes 86, 88, steady the mid boom 22 within the outer boom 20
and the knuckle housing 40. Preferably the bushing blocks

85, 87 are constructed of a suitable sliding bearing

15 material, such as plastic or the like.

Figure 4 shows the knuckle mechanism 38 in a pivotable
condition wherein the mid boom 22 is fully extended, the pins

82 (see Figure 7) and 84 pivotally rest in the

closed forward

ends of the slots 90, and the hydraulic cylinders 60 (see

20 Figure 7) and 62 are extended between the ears

44, 52 (see

Figure 7) and 46, 54. Note that the rod 36, which extends
and retracts the mid boom 22, has a pivotal connection
therewith that is coaxial with the pivot axis 42 of the

knuckle mechanism 38 and registered with the closed end of

25 the pivot guide slot 90. A fly boom extension

cylinder 92

has one end mounted in the mid boom 22 and another end (not
shown) mounted in the fly boom 24. Thus, the cylinder 92 is

operably independent of the outer boom 20.
Figure 5 shows the hydraulic cylinders 60

(hidden in

30 Figure 5, but see Figure 3) and 62 fully retracted, which
causes the mid boom 22 to be pivoted to its maximum angle a,
about ninety degrees, with respect to the outer boom 20. By
varying the amount of cylinder retraction, a pivot or bend
angle o of anywhere from about zero to ninety degrees can be

35 achieved.

Figure 8 is a cross-sectional view showing the proximate

end of the mid boom 22 telescopically disposed
7

SUBSTITUTE SHEET (RULE 26)

within the



offset in the opposite direction fromthe pivot axis 42 and 25 extend from
the sides of the upper end of the outer boom 20 general |y perpendi cul ar
to the pivot axis 42. A knuckl e pivoting neans, such as dua

hydraul i ¢ woeogissnders 60, 62, has one end pivotally att aajecketosshe ears
44, 46 on the knuckle housing 40 with a pivot pin 64. The 30 other end of
the cylinders 60, 62 pivotally attaches to the ears 52, 54 on the outer
boom 20 with a pivot pin 66. Conventi onal means, such as retaining
rings or covuberpbagm 20 Hefinresfheimy fudini extémden \eotd pieash@dg 6Bein their

respective pjyoROohess4f2. EK? @ sﬁ%ws3§he op goglﬁbld¥¥3k ?Qﬁsoﬁzthfh

t ubul ar knuckle ou5|q9 |s c 0Ses roxi mate to the outer
boom 20, i sSHFEBFERY b rougl'h Fy 8“?b‘?$y49|’kftt%é’§’rséélﬁﬁﬁl e. The
upper end ofdjacent the mid boom 22. Figures 9 and 10 show the mi\® Bdém1857

PCT/ US974 02884 5 pro%chiﬁlf e %m{&g@ &y4bgn Olﬂmé“r%rﬂt ggﬁttlgend to

conpl enentary %gﬁf whi ch ws the knuc chani sm
an angl &e8Peghy e A oH SupPeRE UPTATHRE W4 df @éddarheR to thespect
to the out ebobbom 2P flseeolliequibeddm) 20.5 The brddleetkrpackdas Bouwsilegsd0, the

outer boom 20c.808 $REH£b &00%\36 Bi ¥phal rdyQck ;i n.a novel way.
The knuckl e et ﬁaﬁ?sn1 i Sen unt+%bdﬁyéééﬁ% %15 6%2 Is fully
s;mllar to holes 56, 58 (see Fig. 9) Figure 3, a similar

10 bracket 94 is shown attached to the knuckle housing 40 so as
to support pin 64.

In use, the articulated boom assembly 12 can be placed
in wide variety of positions, including the lowermost
position shown in dotted lines in Figure 1 where boom

15 assembly is basically horizontal and the platform 28 is
placed with its foot 96 resting on the ground. In this
position, the operator can board the platform 28 and assume
control of the boom assembly 12 and the platform through a
control panel 98 mounted thereon. If the operator needs to

20 access a relatively high area, the boom assembly 12 can be
pivoted upwardly to a greater angle, such as the position
shown in solid lines in Figure 1. A conventional leveling
mechanism 100 pivotally connects the platform 28 with the jib
26 and maintains the platform 28 in a level orientation. If

25 the operator needs toc reach even higher, the fly boom 24 can
be extended from the mid boom 22 until the desired height is
reached.

However, sometimes the operator would like the platform
28 to be telescopically extensible in a horizontal direction

30 or along a vector between zero and about ninety degrees from
the upward projection of the outer boom 20. In that case,
the mid boom 22 is fully extended. Then the mid boom 22 is
pivoted with respect to the outer boom 20 with the knuckle
mechanism 38. Thereafter, the platform 28 is movable along

35 the vector or angle a by merely extending or retracting the
fly boom 24 with respect to the mid boom 22. One skilled in
the art will appreciate that a new dimension of flexibility

8
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extended. Yet the fly boom 24 can be tel escopically retracted at any
time. 10 ° Referring again to Figure 3, the housing 40 has a pair

of spaced ears 68, 69 surroundi ng and extendi ng perpendi cul ar to the
pi vot axis 4¥odimssears 68, 69 each include a round hol pcTrOs%aloe8sg t he
pi vot axis 42. Each ear 68, 69 includes an i ntegral outboard bushing
around hole 70 for added strength, 15 rigidity and spacing. Tabs 74, 76
nmount on each side of the knuckl e housi ng 40 and extend over the
respective hbtlagsbén addedhey tidiss piAsend eavhnhbom, makihchdltepor8ibie

therein (@0lagtetedwdtk Natdies GRIY asheRdirBge NPbLshalde with simiJBe outer
boom 20 has a air, of identical and cpaxi a

hol es .72 ext endi ng
t her et hr ough SXdShdBHt SEREFBE 1 & Ang eﬁ?ﬁ@tb?ﬁ%eb%rﬁ aﬁ&at Rglow
housi ng 40 argroposii ievedd(Sor axanple, fair ymidge riggprariawih of the hol es

70, 72, 78, and SQa%Ehupon B NE RS ingd BhE ﬁgegé’ét & PRt i3Rd a®N1east
eIongated shaft S throu h the holes 78 in the housing 40

72 in the 255366$3F6506ﬁ§25t323é:9R9q9¥¥I%§ ‘housing 40. A similar pin 84

extends through the holes 80 in the housing 40, 72 in the out er boom
20, and 70 in the housing 40. Together the pins 82, 84 define the
knuckl e pivot axis 42. As best seen in Figure 7, the ends of the pins
82 and 84 extend into the 30 outer boom 20 and abut the m d boom 22
tel escopically di sposed thereinside. Retaining tabs 73, 75 nmounted to
t abs 74, 76 by fasteners 77 restrain the pins 82, 84 against axial
novenent once install ed. The m d boom 22 i ncl udes opposite pivot
yokes 86, 88 35 attached to the sides of its proximte end. Each pivot
yoke 86, 88 has a parabolic slot 90. The rearward end of each sl ot
90 is flared open to guidingly receive one of the pivot
6
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82, 84 as the md boom 22 slidingly approaches its fully ext ended
positi.on. The forward end of each slot 90 is rounded cl osed and is

posi ti oned @odrsidsat the pin 82 or 84 regi sters with i tpcragsopomier abl y
abuts it, when the md boom 5 22 is fully extended. Thus, the present

I nvention provides a positive mechanismfor ensuring the knuckle 38 is
in a pi votabl e condition. Each slot 90 has a central |ongitudinal

axi.,s which is perpendicular to the pivoLamss 42. Referring to

Fi gures 2-4, guide bushi ng bl ocks 85, 87 10 nount to top and bottom of the
m d boom 22 I ts OXI te end. The gui de bushi ng bl ocks 85, 87,
along with @ﬁ@ pP@oF almggok%s 86, 88, steady the nid boom 22 within the
outer boom 20 and the knuckl e housing 40. Preferably the bushing bl ocks -

85, 57 25¢ G0nst hHChed: gl fe il SRl & TrlaDERELAO ) SR Len gl oglch, as

plastic or the | IS mEchani-éfP3B in a
pi vot abl e 9eVdgRei CPBRTHBERSi n "’l Hel4fitd GBSBEPEQd|§°¢‘E|I1}%VJé§Q éngeatrahe pins

82 (see Fi guromgituaidaddapiy cimd oppasire endBe 6hesefl dry waidk haviagds of

the slots 50 Badnihg 9}4&%1 Cyéaazl%ere oggaQasezﬁ&nﬁ{ iy D) A2 are

ext ended betwee ™Rbte that
the rod 36, SR eer@%%éﬁdselescwaflém mw&é Ry (AR BKtENS e £rpmvot al
connect ion the obenéwngt bnt tiaé fﬁrsxoébdo@d \Mhbhf‘ihgtpéﬂd)tufeq\ﬁh% ak the

! € peCadaEpAE BidnboLd A %Ja 330f, PREFeSH hallirie o HenREYE"
ongltudlnal axis and an open end remote from the first end
and a closed end proximate to the first end; a slide-through
knuckle mechanism having a housing with an opening
15 therethrough for receiving the second boom during extension
and retraction thereof with respect to the first boom, the
housing being pivotally connected to the first boom by a pair
of opposing elongated pins disposed coaxially to define a
pivot axis; the central longitudinal axis of the pivot guide
20 slot being perpendicular to the pivot axis such that upon the
second boom being extended so that the pivot pins register
with the closed end of pivot guide slot the second boom is
pivotable with respect to the first boom; extension means
connected to the first boom and the second boom for extending
25 and retracting the second boom with respect to the first
boom, the extension means being pivotally connected to the
second boom by a pivot shaft registered with the closed end
of the pivot guide slot; and means pivotally connected to the
first boom and the housing for pivoting the housing and
30 thereby the second boom with respect to the first boom.

2. The boom assembly of claim 1 wherein the means for
pivoting the housing with respect to the first boom comprises
a hydraulic cylinder having one end pivotally connected to

35 the first boom remote from the pivot axis and one end
pivotally connected to the housing remote from the pivot
axis.

10
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has one end nounted in the md boom 22 and anot her end (not shown)
mounted in‘the fly boom 24. Thus, the cylinder 92 is oper ably

i ndependent of the outer boom 20. Figure 5 shows the hydraulic
cylinders 60 (WhefaRs7 N 30 Figure 5, but see Figure 3) and 63ctaksnbzsss
retracted, which causes the md boom 22 to be pivoted to its maxi num
angle [err], about ninety degrees, with respect to the outer boom 20.
By varying the amount of cylinder retraction, a pivot or bend angl e
[err] of anywhere from about zero to ninety degrees can be 3 5 achi eved.

Figure 8 is a §T 0SSrReGf oA Als B4, SOPVE N of HE RILQX HBL G ext:gz'?gicgﬁc n%eg%sm. d
boom 22 tel escOpi ca 1 SpGSEd Wi { hTh €

7 qqgghq;£&§§p %oom comprises a pair of hydraulic cylinders

PCT/ ES97/ 02884mounted auj'fdiferﬂ&(z)ﬁm aﬁcbecﬁtfglﬁ&‘,bﬁid& gl kheexienaesh s’lrkihvin982
reaching t AY; Js ' 0 sin i vot pi ,
84 ext Eﬁdi?,gﬂ?#]r?%t&@%%ﬁkﬁ&gkggﬁﬁ%pﬁ% Ott'lrl]l%t %gggs%ﬁg% se’g:erpsa%slaecent
the mi d boom 2 FiGireds D resiicn spdwivetaily isoomecsedotappheafhisty t he

knuckl e 38 andbbdm} éhdiiewdl ableC oBRELt bPthe rodsLtRAGh ¥et¥ns{fble dil &
support bracket 94 is atta%he%éto %hen b%Q,Ithl}Of t he outer_ boaqm 20. The
bracket 94 hasSEPYf FHPSILE ERECE A0 BR PTOFANEs coptraEed oy ports
the pin 66 segond |kgom-o holes 56, 58 (see Fig. 9). In Figure 3, a
simlar 10

4. The boom assembly of claim 1 wherein the second boom is
a tubular mid boom having a second end with an opening
therein and the boom assembly further comprises a £ly boom
telescopically received by and extensible from the opening in

15 the mid boom by a fly boom extension means having one end
mounted in the mid boom and another end mounted to the fly
boom, the fly boom extension means being operably independent
of the first boom.

20 s. A knuckle mechanism for a multiple section telescopic
boom having a first boom and a second boom having a captive
end telescopically received by the first boom, comprising: a
tubular housing having one end pivotally connected to the
first boom along a pivot axis and having an opening therein

25 to telescopically receive the second boom therethrough; means
pivotally connecting the first boom and the housing so as to
pivot the housing and the second boom about the pivot axis

with respect to the first boom when the second boom is
extended from the first boom such that the captive end is
30 aligned with the pivot axis.

6. The knuckle boom mechanism of claim 5 wherein the
housing has a first pivot hole therein and the first boom has
a second pivot hole therein and the pivotal connection

35 between the tubular housing and the first boom comprises the
first and second pivot holes being registered with each other

11
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10 bracket 94 is shown attached to the knuckle housing 40 so as to

support pin 64. In use, the articul ated boom assenbly 12 can be
pl aced. in wide variety of positions, including the |owernopst '
positi on shewwrizigsdotted lines in Figure 1 where boom 15 psmestioyssis
basically horizontal and the platform28 is placed with its foot 96
resting on the ground. In this position, the operator can board the

pl atform 28 and assune control of the boom assenbly 12 and the platform

through a andentfigistppiebtofinvveing inwexded ihtot beidpesgisirterseeds to 20

access a relgiytelnbiisiBoak8ato! PEgMY aR38MR! ¥nd2p £08t b.%us pi vot ed
upwardly to a greater angle, such as the position hown i n solid |lines

in Figure 1. A conventional |eveling mechani sm 100 pivotally connects
t he pl atforr 28 vilheh kinnekjlebboom meﬁxamd;mm:ifnk:ahmm thehetedd i 28 in a

| evel origent fo 2 r he fly
boom 24 can @dél’i‘xbgehas inghgﬁ?og%%%o%@%gé ?@ﬁ?sfé’fﬁ%md%\%?re T hei ght
is readhigeft pivot hole gpd,the Lifk haow Pﬁé 8pEPUrEh RbA% hale the
platform  theXio z’mgl'sebeedopithl the esdcensi plieoknhaléoind aHenlpidioteat i on

30 or alon 1%2]8] L sqhae d e t he
upward proj g';:‘?} \oé%qg t%gt}‘)yétggré oom é‘{) 6 EXd Ehe Efﬁ#’ %0(5“ boom 22
is fully extBHdder ﬂ?é‘l?rt‘-ﬁ'ésrﬁ;ﬁeb%‘%?’}‘% fo‘lrthpPWBPEth%‘-ﬁ heixygect to the
outer baom Afegisterisie winhckheh otherrenithn swcdfid pheseapigrpeddie pl atform

28 is novabl g al.qng gﬁmt leﬁegé%sﬁér@&]géhQI% AaTREEL YN SELSOT I

retracting tlhe respect to
skilled in the ftlﬁ@%PPWFF°&§pP%Y‘,‘P%t%“tsné’cmélgn§Wa§P?én%‘i‘%rp%fflf’?@(| bility

8 length such that the pins are axially spaced apart on the
pivot axis sufficiently to allow the second boom to slide
15 therebetween.

8. The knuckle mechanism of claim 7 wherein the first and
second pivot pins each comprise an elongated shaft with a
head protruding radially therefrom.

20
9. The knuckle mechanism of claim 8 wherein a holddown tab
having a hole therein for receiving the shaft of one of the
pins is detachably mounted to the housing.

12
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been added by the present invention, naking it possible to access work
areas not heretofore reachable with simlar exi sting equi pnent,

i ncl udi ng el avabynesy bot h above and bel ow ground | evel (Pormuswargshe, for
bri dge inspections). 5 Based upon the foregoing, the present

I nvention at | east satisfies its stated objectives.
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CLAI M5 VWhat is clainmed is: 5 1. An articul ated tel escopi c boom

assenbly for a lifting device, conprising: a first el ongated boom
having a central | ongi tudi nal axis and opposite ends, one of the ends
havi ng anwapemsyy therein; a second el ongat ed boom havi npceusdrnssss

end normal ly tel escopically recelved by and extensible from 10 the opening
in the first boom the first end |nclud|ng at | east one el ongated pivot
gui de sl ot thereon having g abr g N -gl%fglnal axis and an open end
renmote fromthe first ®go ﬁ'“.. q§ﬂ§§ rOX|nate to the first end,

a slide-through kKl e
t heret hrough for recei (Wg_|}
retraction thereof th%ﬁ&

pi votally connected to

SR ‘553, Qg a hops Wi th an opening 15
2Y \Qj’ /}"WE iy &I on and
om : hou5|ng hei ng

| ongi tudi nal axis of the
pi vot axis such that upo

pi vot pins register |
boomis pi vot abl e wift hy

and !’,f"‘td U}‘\\n
retracting the second Hooha.y /c- Wt&the firwe
ext ensi on neans being § sniz p nécted to the
shaft registered w thji®

pi votally connected t. ne
housi ng and

Znd of the pivot QU|de
;/ s}i'%‘iboom and the housing foOr W




30 thereby the second boomwith respect to the first boom 2. The

boom assenbly of claim1 wherein the neans for pi voting the housing
with respect to the first boom conprises a hydraulic cylinder having
one end pi vot @)d ssenected to 35 the first boomrenote fronpéhesdoydk axis
and one end pivotally connected to the housing renmote fromthe pivot
axi s. 10 WD 97/ 31857
PCT/ US97/ 02884 3. Th om agsenbly of claim1l whgtejn the
ext ensi on neans on the fir boodFgonpr i a pair of miraulic
cylinders nount ed adj " t her, “each of the=~ef™N-aders havi ng
5 a rod extensible ther R nke ods being {m:f in a
first direction and pjYot =18 whe first WEEGREIher das t he
other of the rods beFg ekt ensitl wi%‘tond p Bl tig%mj
pi votal ly connected tlp t Cfd 2 \Mhe hsSemd y of
claim1 wherein the s d boo i'iqs g
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a tubular m d boom having a second end with an opening therein and the
boom assenbly further conprises a fly boom tel escopically received by

and extensible fromthe opening in 15 the md boomby a fly boom extension
means havi Nng G{HG oNids7 mounted in the m d boom and anot her pehgisiisegscd to

the fly boom the fly boom extensi on neans bei ng operably independent
of the first boom 20 5. A knuckl e mechanismfor a nultiple section

t el escopic boom having a first boom and a second boom having a captive
end telescopically receivedby thg;first boofyf conpri sing: a t ubul ar
housi ng havi ng one end pi voijgF\y £onnected to the first boom along a

pi vot axis and having an opg¢ni ng ttherein 25 to tel escopically,receivegthe
second boom t her et hgzp¥gyh; gineaEn pivotal Iy connecting the #frst boopngaad
t he housing so as t ,3202020 b housing and the second bgﬁgfaboutctﬁgr
pivot axi s Withr “-i-’nmm:- III hoom uwhaon h o =¥a¥a! Qn*ni~
extended fromthe f .gl“;‘!.'_- a ‘ Iz‘n. ho antive end i< 20 \ A s h
t he p| VOt axi S. “‘;\\\“\‘ \\ "“\\ “\‘:‘-\\“‘“\\‘Q. | y n

t he housi ng ha firs‘ vot hol e thereln and t § irs a a
second pivot hole A0 g =Pt vot al— vomettinon &. n thel

/9

' S n se{:on‘j pRy ot

4

S
th
t ubul ar housi ng and
hol es bei ng regi st ey
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WO 97/ 31857 PCT/ US97/ 02884 and a
first pivot pin being inserted into said registered pi vot holes so as to
t oget her define the pivot axis. 7. The knuckl e boom nmechani sm of

cl ai m 6 wher ewo ¢#mss7 housi ng has a third pivot hol e therei npepgksioessad
with the first pivot hole and the first boomhas a fourth pivot hole
therein registered with the second pivot hole and the pivotal

connection between the tubular housing and the first boom further
conprises the third and fourth pivot holes being 10 registered with each

ot her and a second pivot pin being Inserted into said registered third
and fourth pivot holes, the first and second pivot pins being coaxial
but of fixed | engt h such that the pinséaﬁe axi ally spaced apart on the
pivot axis sufficiently to allow the secon //oon1to slide 15 therebetween.
8. The knuckl e mechani smof claim7 wherein the first and second pi vot
pi ns each conprise an eRp ed shaft with a head prot[udhgg radially
therefrom 20 9. UCRE#7 Y S -a-tyai-L0 8, yher el hol ddown
tab havi ng a hol t% er Chi, | Gl AV A IS ST S L Wi he

pins is detachably nouhtad t '
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