A traversing gear arrangerrent in a crane rmvi ng on wheels The invention
relates to a traversing gear Thi she@e'H edaccor di ng to the preanble
of ¢laim 1wessoashine noving on r art, a sub- EREFEISHOWS o
crane’ novi ng on rubber-tyred whed| wo | arge wheel s one after

t he other, and the wheels can be e 10 parall el for |ateral
movenent. The turning i s conducted by turnl ng_the wheels to the sane
direction with a hydraulic cylinder or aggregéte in a place speci ficall y
reserved for turning, on a marble slab. Anoth pass s to lif
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wheel s, both of which are drive wheels. In the traversi ng novenent, power
transm ssion is usually inplenented by open gearing with chain gears and 20
transm ssion chains. U S. Pdathent ingengdon3rekatess 649, 406 trayexrsingol 383%n
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bunps, e easi B aisye e presen Invéntion Is
over cone the above bt s‘at!vaﬁnagé@%n G@lﬁrdiﬂ dthg sape direction with a

hydraulic cylinder or aggregate in a place specifically
reserved for turning, e.g. on a marble slab. Another
possibility is to lift the wheels from the ground for
15 the duration of the turning action. Instead of two large
wheels, the sub-chassis may comprise a pair of small
wheels, both of which are drive wheels. In the
traversing movement, power transmission is usually
implemented by open gearing with chain gears and
20 transmission chains.

U.S. Patents 3,280,931 and 3,645,406 teach a
solution in which a sub-chassis of a crane comprises two
parallel wheels that are both drive wheels. The pair of
wheels is turned with a separate turning gear. T h e

25 disadvantage of the prior art arrangement is that
turning is difficult. Further, because of the hydraulic
equipment and chain gearing, many components are needed,
and so there are many points that may need servicing or
that may leak. Chain gearing, implemented as open

30 gearing, extends at least partly beyond the wheelwork
and thereby requires a lot of space and, since it is not
sufficiently protected against minor bumps, may be
easily damaged.

The object of the present invention Jis to

35 overcome the above disadvantages and to provide a new



2 and advantageous solution for a traversing.gear arrangenent in a crane
novi ng on wheel s. —FThis—tsachtreved—wth the arrangenent of the invéntion,

whi ch i terjze is set forth in the 5 VRSl | Zi Ng .
part ofﬁ'éﬁglﬂ’m. er' Mg Repaced ot t he jnvention, in AT n, s?rbgﬁ e
characterized by wh Ill B

|q1 the other clains. An advantage of the
I nvention is that t H eaf. Wwll be protected inside a pair of 10
wheel s. The gear casing is small and-conpagt: no parts extend beyond the
tyres. Because there are few conponents, little servicing is needed.
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the followng t rnvéntion Wl ribe n greater
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fig. 1 shows a giragnaaknieAtibAY oh Bufhinéreldiaractdpited PajHat is
arrangenent in on%t ]%alr Zit"né: _of ~wheel.s .on a sub-chassis in the
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wheel s on vertical .
components, little servicing is needed. Another

advantage is that the wheels can be turned without any
additional apparatus, such as hydraulic equipment, and

15 the turning can be performed anywhere. Yet another
advantage is that the wheels can be turned steplessly,
so it is possible to move the crane diagonally or in a
circle. Also, the turning does not wear the tyres
notably.

20 In the following the invention will be
described in greater detail by means of one embodiment
with reference to the attached drawingsn'in which

fig. 1 shows a diagonal top view of a crane,
fig. 2 shows a shaft arrangement in one pair

25 of wheels on a sub-chassis in the longitudinal direction
of the sub-chassis, and '

fig. 3 shows a partly cross-sectional side view
of a pipe shaft in one pair of wheels.
Fig. 1 shows a crane 1 in which the invention

30 is used, four sub-chassis assemblies 3 being fitted on
two lower beams 2 of the frame structure at the lower
corners of the crane. Each sub-chassis comprises two
pairs of wheels 4 mounted in the middle of the
horizontal shaft between the pair of wheels on vertical

35 pipes 5 located at the ends of the sub-chassis such that



35 pipes 5 located at the ends of the sub-chassis such that WO

96/ 02455 3 they pivot about the vertical axis of the vertical pipe. The
crane i s awo9¢24s8 ded with a diesel generator 6, which suppPCESISNE398r ane
with power, and a electric distribution unit 7. The traversing gear of the
crane, 5 which is not shown in fig. 1, is arranged in connection with
the pairs of wheels 4 and conprises e.g. a secondary shaft 19, gearing 16,
an electric motor 28, and a brake 29 affectin@ the shaft of the electric
notor. 10 Fig. 2 shows the structure in greater detail. At
both ends of the sUihehiiyat about; theavepticad %&’t%rﬁfg thewWeEitd cBdoRiPRe
sub-chassis; the pimge israne! 2w, adgd Provided Witild YapsséDegenerdeotogar d
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space for a | ower hkstripdtiokamkipa?: Thewheaverding geant eff theaceanecal
hole in thegvertic ' | \SovAP ertL.c IS 0% At
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toward the top, and s%h%jl ameégr offf C?}'gl ng Erea 9 |s snualler than that
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t hat of beaping area 11. Th | ange_.brovi des a, supporti surface fo
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extends downward from the sub-chassis; the pipe is
hollow, and expands conically on the inside toward the
bottom. At the upper end of the conical expansion there
15 is a space for a bearing 10, and at the lower end of the

expansion there is a space for a lower bearing 12. Each

pai- of wheels 4 is mounted on a conical hole in the

vertical pipe to pivot about the vertical axis of the

hole by means of a king pin 8, which comprises an upper

20 cylindrical bearing area 9 for bearing 10 and a lower

cylindrical bearing area 11 for bearing 12. The part of

the king pin between the bearing areas narrows conically

toward the top, and so the diameter of bearing area 9

is smaller than that of bearing area 11. Immediately

25 below bearing area 11 the king pin comprises a

cylindrical flange 13, whose diameter is greater than

that of bearing area 11. The flange provides a

supporting surface for bearing 12, and the king pin is

fastened at this flange to a pipe shaft 17 between

30 wheels 4a and 4b of the pairs of wheels 4 with fastening
bolts 27.

At the lower end of the vertical pipe 5 there

is also a locking device, such as a band brake 15,

affecting the lower end of the vertical pipe and the

35 flange 13 of the king pin 8, the locking device being



bolts 27. At the lower end of the vertical pipe 5 there is also a locking
devi ce, such as a band brake 15, affecting the |ower end of the*vertical

pi pe an flange 13 of the king pin 8, the | ockj Lz being
WO 96/ Og%??%&?%rl ngdrivenly pressed agai nst the | ower eng’bgm&éﬁgeht i cal

pi pe and the perinmeter of the flange as the brake is in the hold position.
The brake is released by neans of a spindle notor (not shown in the figs.)
or the 5 like as the wheels are turneg. Between the flange 13 and the
| ower end of the vertical pipe there is also a packing 14 that prevents the

| ubri cant of thes@@_ﬁﬁg@,gﬁém cgghggeantgbggqg@ctthw thoddie ga of

t he band brake. wheel s of the palr of \Mg cfp ﬁﬁare
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side of the drive wheel an abutnent ring erlmof

the drive wheel P%%t%‘?nﬁggthﬁﬁVﬁﬁtM the, J{qy}qsi.cqrgt HE athg b%%mmg on

the side of the fh‘cbxwecm:h@gl; fatdycbheadUwith thebrekiny d¥Ea ' thet he
drive wheel and tg%m?l r]g%shaped flange 22 fastened to the pipe shaft, and
iz

on the side of t tel 4b, 25 by the abutnent ring 26 for the
rimandlBy a ring-shaped Botmgeheld aft thedpabr id whepa ssBahie mounted

on a pipe shaft 17 connecting the wheels by means of

cylindrical roller bearings 23 and 24 arranged on a

bearing area specifically provided on the pipe shaft.

The innermost bearing 23 extends inward in the axial

15 direction to a shoulder 31 that is adjacent to the

bearing area of the pipe shaft. On the side of the free

wheel 4b, the innermost bearing 23 is axially locked by

an abutment ring 26 for the rim of the wheel, and on the

side of the drive wheel 4a, by an abutment ring 18 for

20 the rim of the drive wheel. The outermost bearing 24,

in turn, is axially locked on the side of the drive

wheel 4a by the abutment ring 18 for the rim of the

drive wheel and by a ring-shaped flange 22 fastened to

the pipe shaft, arid on the side of the free wheel 4b,

25 by the abutment ring 26 for the rim and by a ring-shaped
flange 30 fastened to the pipe shaft.

The abutment ring 18 for the rim of the drive

wheel 4a in a pair of wheels 4 is part of the rim beyond

which part of the abutment ring 18 extends, forming a

30 cup-shaped part lying on its cylindrical surface with

its bottom in an essentially vertical position. In the

middle of the cup bottom there is a toothed 20 hole that

fits into the toothed end of the secondary shaft 19.

Power is transmitted from a traversing motor 28 through

- 35 gearing 16 to the drive wheel via the toothing of the



The abutnent ring 18 for the rimof the drive wheel 4a in a pair of wheels
4 is part of t'he ri mbeyond which part of the abutment ring 18 extends,
formi ng a- 3009602455 up- shaped part lying on its cylindrical sRCTHESNOMPISh its
bottomin an essentially vertical position. In the niddle of the cup bottom
there is a toothed 20 hole that fits into the toothed end of the secondary
shaft 19. Power is transmtted froma traversing notor 28 through 35
gearing 16 to the drive wheel via the toothin@ of the 5 abutnment ring

18. The toothing is protected by a cover 21, which is fastened to the
bottom of the cup @butkentpingtldi nbheyterbiingrisprqkectrd Prpd SAYPT
17 forms a frame far t hghfdhi 16 Pastenedybeihef btitom &£ Wieel sup TE6E ghpe

shaft protects the traversin ear agai nst_danmge, functions as a bearing
area, a gear casi n@b‘ht%?i%d’gq&?%é?e?‘ﬁ ?ﬂes?r%?%?’and a supporting
surface 35 for the king pin Thé pige shaft 45 thormsuanifrgmee £orngheSestireom
the lateral _side, the 10 ' LS_SY, trical h e
upper surfale in ti‘%ﬁﬁ%l%f cﬁé):‘f’g% %?S@%%%f 'gﬂg%ﬁé‘uﬁgﬁg p‘e’ﬁ?ﬁggpfﬂ‘é"
branch 34 whose upperavarsing gSar sagainstcdamageynfunctiansi asepvhearingh

t hreaded hol es for f | I / lihg\tiuniaellh | RAePmBt®r &ndd
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of screws. The hol |y Y ehix@iin) bearimigie seeai riom thef Laiteraly sidegethe
fraversi ngifear . CoRARRFRATE s JeupraErieal 208 aae (0% Re FReet drreate.
ri ng- shaped fl angeir2the triiddlevef 3the Thipei shathapeshdéttingpwazdrapebdng
separate flange, m;)e{;?gybi'éngﬂsgtlalvﬁ%&e upper surface 35 is provided at
symmetrical intervals with threaded holes for the
fastening bolts 27, with which the king pin 8 is
15 fastened to the pipe shaft 17. In addition, the ends of
the pipe shaft are provided with threaded holes for
fastening the flanges 22 and 30 by means of screws.
The hollow interior of the pipe shaft is
sufficiently large to accommodate the gearing 16 and the
20 motor 28 and brakes 29 of the traversing gear. One end
of the gearing is fastened to the pipe shaft by a ring-
shaped flange 22 with screws 37. The ring-shaped flange
22 may be a separate flange, whereby it must also be
fixed separately to6 the gear casing, or it may be an
25 integral part of the gear casing, as shown in fig. 2.
Between the flange 22 and the secondary shaft 19 there
is a packing 36. The countertorque of the torque
affecting the wheels is supplied to the pipe shaft 17
with the flange 22 and fixing screws 37, i.e. the gear
30 is prohibited from rotating in relation to the pipe
shaft. Further, the gearing is supported on the inside
of the pipe shaft by an abutment ring 25. The electric
motor inside the pipe shaft operating as a traversing
motor is fastened to the other end of the gearing. The
35 pipe shaft also comprises at least two vent holes 7 -



fixed separately to the gear casing, or it may be an 25 I ntegral part
of the gear casing, as shown in fig. 2. Between the flange 22 and t-he
second 19 there is a packing 36. The countertor m%km? torque,
affectﬁ%é%%@%%heels is supplied to the pipe shaft 17 mﬁ?ﬁet e Tlange 22
and fixing screws 37, i.e. the gear 30 I's prohibited fromrotating in
relation to the pipe shaft..Further, the gearing is supported on the inside
of the pipe shaft by an abutnent ring 25. gThe el ectric notor inside the

pi pe shaft operating as a traversing notor is fastened to the other end of
the gearing. Thend%n eachi §dehaf foal Ehreaghficwsoft theasboliagvank. hol es
7 - WO 96/ 02455 6 . on each side - .for thr hfl ow of .the caoling air
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foll ow ng manner: Usually, en a crane is steered to the lateral
direction, the HB®rRrEre AR WOKOLy (he sub-chassis 3 are one after the
other in the |ongitudi nafhdi r axrtaversing hegeab- c brrangeméine bawfl bthse 15
functioning as | | i.ce . I ocks n t hou y eel s
4a are drive m%é?‘gﬁé%ﬁlg g'rgxa‘%% r"r"DRS/ ?snibalestﬁgi gﬁf fl'I %r}gé t%%hggmt?%l‘t ﬁ\gln
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to turn about the _ _
pairs of wheels 4 on the sub-chassis 3 are one after the

other in the longitudinal direction of the sub-chassis.
The band brake 15 functioning as a locking device is
15 locked and although only wheels 4a are drive wheels, the
crane moves in a straight line thanks to the locking
effect of the band brake. If one wants to change the
direction of travel, the band brake 15 is released,
whereby the pair of wheels is able to turn about the
20 symmetrically positioned vertical axis of the pair, the
vertical axis coinciding with the vertical axis of the
vertical pipe 5 at the end of the sub-chassis and with
the vertical axis of revolution of the king pin 8. A
turning action takes place since only one of the wheels
25 in the pair of wheels is a drive wheel, while the other
is a2 free wheel. At oné end, the pairs of wheels on both
sub-chassis assemblies - are arranged to turn
simultaneously to opposite directions as the crane is
turned, whereby the forces caused by the turning action
30 are reversed and the crane remains stationary. After the
turning, the band brake 15 is locked and the crane is
ready to be steered to the new direction. The turning
action is performed by the traversing gear of the crane,
which comprises e.g. the above-mentioned electric motor
35 28 and gearing 16.



.20 symetrically positioned vertical axis of the pair, the vertical

axi s 'coinciding with the vertical axis of the vertical pipe 5 at the end of
the sub- chWOS682486d with the vertical axis of revolution of RCEFIRINIDI n 8.
A turning action takes place since only one of the wheels 25 in the
pair of wheels is a drive wheel, while the other is a free wheel. At one
end, the pairs of wheels on both sub-chassis assenbl i es are arranged
to turn sinultaneously to opposite directidns as the crane is turned,
whereby the forces caused by th us ni n tion 30 . __are reversed and
the crane renmins stationar .eAf’f ‘f"’?%@%‘f} Hfﬁdf‘gtﬁﬁtbﬁﬁdogr%%q%are

| ocked and t he cramplemerted by bPLEt artirdD. t Mhenesedondariyorshaiie 19

} ock  Fhe ; c ;
Lot SeaCe o | nSEIEOLEE] Phulls SLAUEESL WeliHopint M Ba1 M) Bles
16. 7 The dri vivhe durningiangketobihsf secondanye shedti, msitemyingd frpmPl C
control. The secondary,sbptied® %ﬁihﬁﬁspéiﬁﬁlsewﬂét eﬁﬁzgear EaRgeNR M on

whi ch cal cul ates the turning ang e _secondary sha starting fromb5

e o0
a specified zercifPTPatien ifhcsupplied &9 A sPREFoOMTGEFRRiBN which
supplied to a contfgtward§uit, tohichle etrds inotdr (28, eTRE! EalcliRheiorS.
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limits that are 90 degrees apart. At the control limits,

the pulse detector information is zeroced, so that the
15 system will always know the position of the wheels.

It will be obvious to one skilled in the art
that the different embodiments of the invention are not
limited to the example described above but may vary

_ within the scope of the attached claims. For example,
20 some part of the traversing gear may thus be located
either fully or partly outside the pipe shaft.



that the different enbodi ments of the invention are not limted to the
exanpl e descri bed above but may vary within the scope of the attachéd

cl ai ns. le, 20 some part of the traversing geeamFose3ssius be :
| ocat ed el ully or partly outside the pipe shaft. 8 Cainms 1.’
traversi ng gear arrangenent in a crane noving on mhee#s—fﬁT"TﬁE—?TEVEféing
gﬁarv\ﬁon}ori s} ng—an—>5 electric m)'éor (28) and imgs‘ “mL(la),
t he eels of t a rged as agpair of \m m e
wheel s (4a, 4b)q% {¥%SB§hﬁglﬁﬁ%eﬁlb (4) being conn o eAchsother by
a hol | ow pi pe sha | _ hat tihie tcawdmsi ng gear connected to a drive
10 wheel is i /stide the pipe shaft (17), c har act

er i zedin that one of the mheels in the pair of wheels (4) is the
drive wheel (4a) and t he. dLh& traversing viear gnpangementt ﬁav‘elasi%‘@l\?ear

arrangenment acco F%g&ggzgnlga?ber_eg@ég%%%efs r“a) E,ratﬁet 1fké i+tHe ©xéne | N

that roller bear are arr fo roll on a surface of the pi pe

shaft - (175. 3 Acpmmmmg @&ar edectrdene Mo cor(&ar?g fyngtioping @S
haract z%mtg A gedir B a.Qxcludir@ RRaYiald (1), itherwhsgad to
or

fun n n
unction as a a| r he crane be ng"é{?{aégeci as a pair of wheels (4), and

the wheels (4a, 4b) in the pair of wheels (4) being
connected to each other bY'a.hOIIOW'pipe shaft (17) such

10 that the traversing gear connected to the drive wheel
is at least partly inside the pipe shaft (17),
characterized in that one of the wheels in
the pair of wheels (4) is a drive wheel (4a) and the
other is a free wheel (4b).

15 2. A traversing gear arrangement accordlng to
claiml, characterized in that the drive
wheel (4a) and the free wheel (4b) are mounted on the
same pipe shaft.

3. A traversing gear arrangement according to

20 any one of the preceding claims, character -
ized in that the roller bearings (23, 24) are
arranged to roll on the surface of the pipe shaft (17).

4. A traversing gear arrangement according to
any one of the preceding claims, c haracter -

25 ized in that the pipe shaft (17) is arranged to
function as an air guide for the motor (28).



