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A mobile Crane having a releasable Coupling
connecting the lower Carriage
with the upper Carriage

The invention relates to a mobile crane having a releas-
able coupling connecting the lower carriage with the upper
carriage and a ring which is held on the lower carriage in
such a manner as to prevent relative rotation and has exter-
nal gear teeth meshing with a drive pinion rotatably mounted
on the upper carriage.

In the case of mobile or vehicle-mounted cranes with a
high lifting capacity both the lower carriage and also the
upper carriage with the jib are so heavy that separate trans-
port of the upper carriage together with the jib is called
for on a customized transport vehicle such as a low loader.
For this purpose the upper carriage, movably mounted on the
lower carriage, mgst be able to be detached therefrom. 1In
this respect there is a requirement that the coupling con-
necting with the lower carriage should not lead to a signifi-
cant increase in the height of such a vehicle-mounted crane
so that the clearance height therecof is not undesirably
changed.

One object of the invention is to brovide a mobile crane
of the type initially mentioned, in the case of which the
upper carriage can be simply and rapidly detached from the
lower carriage and may be simply and rapidly mounted thereon
and be coupled with same without the coupling leading to any
significant increase in the clearance height of the crane
vehicle.

In accordance with the invention this aim is attained
with a mobile crane of the type initially mentioned because
the coupling comprises a holding ring connected with the low-
er carriage and an axial cylindrical ring extension of the
externally toothed ring rotatably mounted on' the upper car-
riage, the holding ring is provided with radially and inward-
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The invention relates to a nobile crane having a rel eas- abl e coupling
“connecting t he | ower carriage with the upper carriage and a ring which is
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the toothed rlng, they interlock moving into the coupled po-
51t10n.

The coupling of the invention involves a bayonet joint
type of coupling action of the externally toothed ring with
the holding ring, the mutually interlocking claw-like ribs
occupying approximately half of the pefiphery of the holding
ring so that same may take up or, respectively, transmit
heavy forces.

The dismounting and mounting of the upper carrlage from
and, respectively, on the lower carriage is performed using
an erection crane. Prior to dismounting the locking means
(which may comprise a'radia; locking bolt extending through
aligned hole sections in both rings) between the externally
toothed ring and the holding ring is released. The rotation
of the externally toothed ring in the uncoupled is then per-
formed using the grive pinion, a bolt connection or the like
being produced befween the upper carriage and the lower car-
riage connecting same together in order during rotation of
the externally toothed ring into the uncoupled setting to
prevent entrainment in rotation of the upper carriage. As
soon as the externally toothed ring has been turned in rela-
tion to the holding ring into its unlocked position, the up-
per carriage may be lifted off vertically upward and deposit-
ed on the separate transport vehicle, as for example a low
loader. _

The placing of the upper Carriage on the lower carriage
is then performed in a reverse order of operations by lower-
ing the upper carriage with an erection crane vertically down
on the lower carriage in such a manner that the claw-like
ribs, arranged in a circular ring, of the externally toothed
ring are fitted into the gaps between the ribs on the holding
ring and are lowered down into the locking plane. After this
the connection arresting the upper carriage in relation to
the lower carriage is produced, it being for example in the
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.cant increase in the hei ght of such a vehicl e-nounted crane so that the
cl earance height thereof is not undesirably changed. One object of the
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The bayonet connection in accordance with the invention
may be designed with only an extremely small addition to the
overall height of the mobile crane. In the case of the mo-
bile crane in accordance with the invention the externally
toothed ring remains connected with the upper carriage even
after lifting the upper carriage so that the drive pinion
remains in engagement with the gear teeth of the ring. This
means that there is not only a simplification of lifting and
lowering down into position but furthermore the drive pinion,
which is normally present in any case for rotation of the
crane's upper carriage in relation to the lower carriage, may
be employed to turn the externally toothed ring into its cou-
pled setting.

It is convenient for the rotation of the externally
toothed ring into its coupled to be limited by an abutment.

In accordance with a preferred development of the inven-
tion there is a pébvision such that the toothed ring is pro-
vided with an internal radial anntlar rib, whose end surfaces
lying in radial planes form annular running surfaces for cy-
lindrical or, respectively, slightly coned rolling elements
of the axial bearing connecting the toothed ring with the
upper carriage, furthermore the upper running surface of the
bearing intersects the imaginary prolongation of the cylin-
drical ring extension and the lower running surface is offset
in relation to same radially inward, and furthermore the ring
extension has its lower end surface bearing against a radial-
ly inwardly directed edge of the holding ring. Since the
upper rolling elements transmit the vertical forces, same are
transmitted in a torque-free fashion via the cylindrical ring
extension of the ring provided with the external teeth to the
foot of the holding ring or, however, to an annular pressure
plate so that there is an expedient transmission of the
thrust forces to the externally toothed ring or counter-abut-

ment of the lower carriage.
[
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!yqdirected clawlike ribs and the ring extension is provided with radially
outwardly directed extending clawlike ribs, such ribs being evenly
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at its annular shoulder constituted by a cylindrical exten-
sion. This design is particularly appropriate in conjunction
with a further development of the invention such that the
lower running surface of the annular rib is designed in the
form of an inwardly and downwardly inclining oblique portion.
If the upper carriage is not transmitting forces, or omnly
light forces, via the lower rolling elements to the lower
running surface of the externally toothed ring, it is possi-
ble to tolerate the fact that the upper circumferential sur-
face lines of the rolling elements assume a slightly acute
angled setting in relation to the rumning surfaces. If tilt-
ing forces wax, the lower rolling elements acted upon by the
tilting forces will have to transmit greater forces to the
running surface of the bearing so that such forces have the
effect of twisting the corresponding ring section of the ex-
ternally toothed ring to the cutside with the result that the
claw-like ribs come into meshing engagement and the external-
ly toothed ring will have its outer ring shoulder bearing on
the ring Step of the holding ring. Owing to such twist act-
ing on the section, subject to the tilting forces, of the
ring the associatgd section of the runmning surface of the
ring-like rib will be lifted clear so that the slight obligque
setting of the running surfaces will be corrected and the

. rolling elements may bear on the running surface for the full
length of their circumferential surface lines and are able to
transmit maximum forces.

The design in accordance with the invention of the bear-
ing between the externally toothed ring and the internal
bearing elements of the upper carriage thus excludes any pos-
sibility of skew running of the bearing likely otherwise to
occur if the two running surfaces for the rolling elements
are in alignment with one another in the axial direction.

Regarding the connection of the upper carriage with the
lower carriage there is the problem that for the purpose of
coupling the parts to be coupled with one another same must
be very exactly aligned so that when the coupling parts are
put together, no damage occurs. In accordance with a further
design of the invention, for which independent protection is
claimed, there is consequently a provision such that the up-
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jﬁtnutually_offset pl anes, in which planes, by rotation of the toothed
ring, they interlock moving into the coupled po- sition. The coupling
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may be moved into the holes for the purpose of preliminary
centering. Once such preliminary centering is completed, the
upper carriage is lowered fully so that the parts to be cou-
pled together engage one another in a centered form and after
moving the coupling parts together locking may take place.

It is convenient furthermore if the fluid driven cylin-
ders are hydraulic cylinders from which, after the introduc-
tion of the centering tips into the holes on lowering the
upper carriage on the lower carriage, fluid under pressure
will be displaced from the cylinder through an excess pres-
sure valve. Owing to such displacement it is possible for
the upper carriage to be slowly lowered on the lower car-
riage, the parts to be coupled together being caused to ap-
proach each other in centered alignment.

One working embodiment of the invention will now be de-
scribed with refefence to the drawings in more detail.

Figure 1 shows a section taken through the ex-
ternally toothed ring and the holding
ring in the coupled state of the upper
carriage and the lower carriage in the
untwisted condition of - the section of

- the ring illustrated. _

Figure 2 is an elevation similar to that of
figure 1, in the case of which however
the illustrated section of the exter-
nally toothed ring is twisted owing to
a tilting moment.

Figure 3 . shows a section taken through the ex-
ternally tocothed ring and the holding
.ring in the state detached from one
another in the course of mounting or
dismounting of the upper carriage on
or, respectively, from the lower car-

riage.
I
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_béing produced ‘bet ween the upper carriage and the Iomef car- riage
connecting sane together in order during rotation of the externally toothed
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down into the |ocking plane. Af PO TR Y o RndS: iOh arresting the upper
carriage in relation to an hence locked state.
Figure 5c shows the setting of the respective
section of the ring in the unlocked
. state.
Figure 6 shows a side view of the parts, to be

_coupled together, of the upper car-
riage and the lower carriage in the
course of preliminary centering, in
which the centering tips of the hy-
draulic cylinders are just proceeding
to fit into the centering holes.

Figure 7 shows a view corresponding to figure 6
in which the upper carriage is mounted
on the lower carriage in a centered
manner.

Figures 8a tg_ae show the different stages of outward
movement of the centering cylinders
and the fitting of the centering tips
of the piston rods into the centering
holes in successive stages.

An upper race ring 3 and a lower race ring 4 are screwed
to the upper carriage 1 by means of a circular array of
waisted bolts 2. The upper race ring is provided with a run-
ning surface 5 and the lower race ring is provided with a
running surface 6. A radial annular rib 7 fits into an annu-
lar groove comprising the running surfaces 5 and 6 and forms
part of a ring 9 provided with an external teeth 8, such ring
9 being provided with bearing tracks 10 and 11, which in the
axial direction are parallel to the bearing running surfaces
5 and 6. Cylindrical or spherical rolling bearing elements
12 run on the bearing running surfaces 5 and 10, whereas cy-
lindrical or slightly coned or spherical rolling bearing ele-
ments 12 run on the bearing running surfaces 6 and 11. The

bearings with the bearing elements 12 and 13_ff?ffijfl,,,,.”ﬂ,fﬂ,

This Sheet Has Been Replaced

T



tHé | ower carriage is produced, it being for exanple in the
-3- formof a bolt connection so that after this sinply by actua- tion of
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relation fins of a circular formation of waisted bolts 18. The hold-
ing ring 17 possesses an internal flange-like ring extension
19 resembling a foot structure as part of the holding ring
17. '

On its outer upper edge the holding ring 17 is furnished
with a ring step 20, on which an annular shoulder of the ex-
ternally toothed ring bears, such shoulder being constituted
by an external cylindrical extension 22.

By means of an annular groove 24 an internal cylindrical
ring extension 25 is separated off from the extermnal cylin-
drical extension 22, such extension 25 bearing against an
annular supporting surface 26 of the flange-like foot 19 of
the holding ring 17. The part, provided with the screw
thread 18, of the holding ring 7 fits partially into the
groove, formed between the cylindrical extensions 22 and 25,
of the externally toothed ring 8.

The bearing running surface 10 of the externally toothed
ring 9 is above the level of the cylindrical ring extension
25 so that the thrust forces transmitted via the bearing ele-
ments 12 are passed directly wvia the cylindrical ring exten-
sion 25 to the support surface 26 in the intermal flange-like
foot part 19 of the holding ring 17 without rotation of the
ring 9 being caused thereby.

The bearing running surface 11 on the radial annular rib
7 of the externally toothed ring 9 is inwardly offset toward
the running surface 10 so that twisting tilting forces are
taken up by mutually interlocking claw-like ribs 30 and 31
and the annular shoulder 21, bearing against the ring step 20
of the externally toothed ring 9. .

The claw-like ribs 30 and 31 are on one side arranged to
project radially inward on the holding ring 17 and to project
radially outward on the cylindrical ring extension 25 of the.
externally toothed ring 9. .

As shown in figure 1 the lower bearing running surface
11 of the radial annular rib 7 of the externally toothed ring
9 is designed to be slightly conical with an oblique slope
directed inward. If the bearing elements 13 are to resist a
tilting moment (see figure 2), thrust forces will act on the
bearing surface 11 in the direction of the arrow A, which
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the lower carriage is released again which is a type of torque take-up
nmeans. The bayonet connection in accordance with the invention nay be
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and 31 come into meshing engagement in the ring section and
the annular shoulder 21 will bear against the ring step 2.
Accordingly the entire connection is very stiff without this
leading to skew positioning or jamming of the bearing ele-
ments 12 and 13.

In order to provide for easier comprehension of figures
1 and 2 figure 3 shows the upper carriage 1 and the lower
carriage 16 separated apart.

In figure 4 the state of the holding ring 17 locked to
the ring 19 is illustrated. In the left hand upper quadrant
the reader will see a locking bolt 40 employed for locking
and extending radially through aligned holes in both rings in
the driven home state thereof (locking condition). In the
right hand upper quadrant such bolt 40 is depicted in the
withdrawn state thereof.

Using figure§ 5a through 5c a further description will
be provided of the relative position of the rings 9 and 17 in
the disconnected and, respectively, unlocked state on the one
hand and in the locked state on the other hand.

Figure 5a shows a plan view of a section of the holding
ring 17. In figures 5b and 5c two showings of a respective
section of the ring 9 are to be seen. The reader will see
that the ribs 31 of the ring 9 are arranged in the same posi-
tions as the ribs 30 on the holding ring 17. In this condi-
tion the ribs 30 and 31 interlock with each other so that in
this condition the upper carriage can not be separated from
the lower carriage by simple lifting. The angular position
necessary for this of the ring 9 in relation to the holding
ring 17 is represented in figure 5c. It will be here that
the ribs 31 on the ring 9 are so arranged between the ribs 30
on the ring 17 that the ribs 30 and 31 do not interlock and
separation of the lower carriage and the upper carriage is
readily p0551ble.

As shown in figures 6 and 7 hydraulic cylinders 40 are
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In accordance with a preferred devel opnent of the inven- tion there is a
provi sion such that the toothed ring is pro- vided wth an internal radial
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41 in the centering holes the parts to be coupled are moved

together in the correct setting and may then be locked.

Figure 6 indicates the situation in which conical cen-
tering tips have just been fitted into the centering hole, a
task readily performed owing to the diameter of the centering
hole.

In figure 7 the situation is shown in which after cen-
tering engagement of the piston rods 41 in the centering
holes 42 centering of the coupling parts takes place and the
upper carriage has been lowered on the lower carriage follow-
ing centered movement together of the coupling parts.

'Figures 8a through 84 show the different phases in the
course of centered joining together of the upper carriage and
the lower carriage or, respectively, of the centering parts.

Figure 8a shgws the condition wherein the piston rods 21
have been extended for the purpose of fitting in the center-
ing holes 42 to exert a centering action.

Figure 8b shows the situation in which the conical cen-
tering tips of the piston rod are just entering the centering
holes 42. '

Figure 8c shows the parts to be coupled together after
preliminary centering using the centering cylinders. After
such centering piston rods are moved in by displacement of
hydraulic oil from the centering cylinders until the parts to
be coupled together have been moved home in the fashion indi-
cated in figure 8e so that only locking has to take place.
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thrust forces to the externally toothed ring or counter-abut- nent of the
| ower carri age. -4- An ot her
‘preferred feature of the invention is such that the holding ring is
provided with an external ring step, on whose radial end surface the
external |y toothed ring may—bear at its annul ar shoul der constituted by a
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Claims

1. A mobile crane having a releasable coupling connect-
ing the lower carriage (16) with the upper carriage (1) and a
ring (9) which is held on the lower carriage (1) in such a
manner as to prevent relative rotation and has external gear
teeth (8) meshing with a drive pinion rotatably mounted on
the upper carriage (1),

characterized in that

the coupling comprises a holding ring (17) connected with the
lower carriage (16) and an axial cylindrical ring extension
(25) of the externally toothed ring (9) rotatably mounted on
the upper carriage tl) and in that the holding ring (17) is
provided with radially and inwardly directed claw-like ribs
(30 and 31) and the ring extension (25) is provided with ra-
dially outwardly girected extending claw-like ribs (30 and
31), such ribs being evenly distributed about the periphery
and at least partially spanning a common annular space, con-
centric to the axis of rotation and being at such a distance
from one another that the ribs (30 and 31) of the one part
may be inserted into the gaps between ribs on the other part
in an axial direction in mutually offset planes, in which
planes, by rotation of the toothed ring (9), they interlock
moving into the coupled position.

2. The mobile crane as claimed in claim 1, characterized
in that rotation of the externally toothed ring (9) into the
. coupled setting is limited by an abutment

3. The mobile crane as claimed in claim 1 or in claim 2,
characterized in that the toothed ring (9) is provided with
an internal radial annular rib (7), whose end surfaces lying
in radial planes form annular running surfaces for cylindri-
cal or, respectively, conical rolling elements (12 and 13) of
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sion. This design is particularly appropriate in conjunction with a further
devel opnent of the invention such that the | ower, running surface of the
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toothed ring will have its outer ring shoul der bearing on

4. The mobile crane as claimed in any one of the claims
1 through 3, characterized in that the holding ring (17) is
provided with an external ring step (20), on whose radial end
surface the externally toothed ring (9) may bear by way of an
annular shoulder (21) constituted by a cylindrical extension
(22).

5. The mobile crane as claimed in any one of the claims
1 through 4, characterized in that the lower bearing surface
(11) of the annular rib (7) is slightly coned with an oblique
form sloping inward and downward.

6. The mobile crane as claimed in any one of the claims
1 through 5, characterized in that between the external cy-
lindrical extension (22) and the internal cylindrical ring
extension (25) the externally toothed ring (9) is provided
with an annular groove (24) into which the ring part of the
holding riﬁg fits which has a screw thread.

7. The mobile crane as claimed in any one of the claims
1 through 6, characterized in that the upper carriage (1) is
provided with at least two fluid pressure operated cylinders
(40) with center lines thereof in parallelism to the center
line of the externally toothed ring (9), centering tips (43)
of the piston rods (41) thereof fitting into centering holes
in the lower carriage.

8. The mobile crane as claimed in claim 7, characterized
in that the fluid pressure operated cylinders are hydraulic
cylinders (40) from which after introduction of the centering
tips (43) into the centering holes (42) on mounting the upper
carriage (1) on the lower carriage fluid under pressure is
displaced from the cylinders (40) through excess pressure

_
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the ring step of theholding Ting. OMng to such twist act- ing on the
section, subject to e ngees, of the ring the associ ated section
‘of the rﬂ?m,%?.surfaﬂm“““‘lmﬂﬂ‘!“mmke rib will be lifted clear so that
the slig obli que se¥liag wof st he running surfaces will be corrected and
the rolling elenents may bear on the running surface for the full |ength of
their cireanseaeibnabfsuokddagl enploged aneshlkled g4t odn siriawimgsi:num
forces. ' N -a C | he invention of the bear- in
SﬁhneImsegﬁﬁhgﬁFgQ{hggQEQﬁE Botibl ink! g

bet ween the externa ring and the’internal bearing elements of
the uppePPegtr 248eCfhdEa¥i8B8des any pos- sibility of skew running of the
beari ng kikgkiirehterwzastiodoecScriefvetthént wetrdingi,n@Ifemneac Ensftandt e
rolling ﬁgggggga abetifgal i gnment with one another in the axial direction.
Regarding t he gogqection of the upper carriage with the | ower carriage
there is Pﬁgtp éBFem that for the pur pose of coupling the parts to be
coupl ed Mbhhagae=aAsskmblyane nust

Tragring = Bearer ring

Unterring = Lower ring

Bajonetring = Bayonet coupling ring

Sheet 4/4:

Anfuhrzusatand = Approach .
beide Bolzen zentriert = Both bolts centered

LY

Endzustand = Final state
Bolzen fahrt beim Aufsetzen zuriick = Bolt retracts on making

contact
Bolzen vor dem Einfahren in die Aufnahme = Bolt before

fitting into socket _ .
Bolzen steht auf Fahrzeugrahmen auf = Bolt rests on vehicle
chassis

—_—
This Sheet Has Been

= W



be very exactly aligned so that when the coupling parts are put together,

no damage .occurs. In accordance with a further design of the invention, for
whi ch i égp ent protection is clained, there S consequently a provision
such that the un- . . ~—emeeo = Be per o carriage is

provi dedrpiirddn £¢ 1 bie st %&‘Pdiﬁ?“&nﬁibyé& ¢¥! shbBdenganbesaraqihgis: i nes are
paralle%ihnef¥%e nte'c[lung = nstant coupling
Sheet 2/4 of drawings:
eingedrehter Zustand = Screwed in setting, Offener Zustand =
Released setting.
Sheet 3/4:
Montage = Assembly
Tragring = Bearer ring
Unterring = Lower ring
Bajonetring = Bayonet coupling ring
Sheet 4/4:
Anfuhrzusatand = Approach '
beide Bolzen zentriert = Both bolts centered
Endzustand = Final state .
Bolzen fahrt beim Aufsetzen zuriick = Bolt retracts on making
contact ' |
Bolzen vor dem Einfahren in die Aufnahme = Bolt before
- flttlng 1nto socket ~ S ' o
g_Bolzen steht au’ ‘al
chassis -

'h”fﬁhﬂéﬁ'auf.=_Boltfrésts[on;§éﬁicle

This Sheet Has Been Replaced
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the externally toothed ring, piston rodsigf such—eylinders being prowvgedass2
w-th centering tips for fitting into centeringml_]ol es in the Tower carriage.
On putting the upper carriage in place for the eBah repiR] 1 NGl Y
connecting sane with the | ower carriage the pi&f shed with
centering tips are run out of the fluid driven Ilﬂﬂ?’llhat same may
be noved into the holes for the purpose of prelimnary C i ng. Once such
prelimnary centering is cagpleted, the upper carriage is lowered fully so
that the parts Lo bgs cou- pged t oget her engage one anot her in,@hpent ered
formand after ving the cdupling parts together lacksn “t ake pl acge
It is convgnient ¥ur —f.the fluid drivermgcyl\y iC
cyl i nders fgir om whi\ch ter Jtheiintroduc- tion th%ée ] ng i imt o
; s

the hole &er' I3 € Ufper {car (4age on th 30Rs 11 Ui dAunder
pressures*m\L /roge% ! a .f,{.r_cé.th VI inder tk } %d/rﬂeg- - lj‘.‘
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et

t he upper carriage to be slowly |owered on t

he | ower car- ri , ‘the parts
'~ to be coupl ed together being caused to ap- p;gggh;eaeh’ﬁfﬁgta?e_centered
© alignnent. One wor ki ng enbodi nent of th anenticnkaMﬂA@@ w be de-

scribed with reference to the draw ngs in nor eqaeSogtt 3 gure 1
shows a section taken through the ex- \\\\ \\“\\\\\ rnal ly

toothed ring and the hol di ng

t he coupl ed

state of the upper carriage and the lower carriage in
t he untwi sted condition of the section of

the ring illustrated. Figure 2 is an elevation simlar to that
of figyre 1, in the case of which however Y

t he iIIustrated sectiq? of the exter-
ring is twsted ow ng
3

nal Iy t oot hed
atilting nonent. Fi gure
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® o0 oy
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ternally toothed ring and the hol di ng ring-inthe =
state detached from one J’*‘ i® the course of
nount i ng r_v; le snount i bg ; G P carriage on
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- 4/4 s
Figure 4 = is a plan view of the rings in the
coupl ed state with a horizontal sec- o tiegn taken
along the line IV-_N@‘ N figure-@..;s\. Fi Teire 5a
shows a plan view of a portion of .the > hol di Q8°ri ng.
Fi gure 5b __shows the positifon g_associ at ed
portion o hi—+ A~ he screwe X =
| ocked § Fi gure 5c h ethe setti f tive
secti on 1% n the unl ofkd(d
Fi gure : ows a side Vi Dfl t hel parts, to
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AL be 103
draulic cylinders are just proceeding ’ to fi®into
the déntering holes. . Eigure 7 shows apad porresponding to
figure 6 REPLAQEMENT SHEET |  in which the upper '

on the | owef cent er ed Dewﬂpmnr}‘ﬁéed... to paged a.

Cialm(s)

Figures 8a o 8e | show di [ ferent stgges of out

movenent of {th nﬂ} | | nders Dfawmg@)i {g g o

of the centgri ng t| ps _ of thg B Abghct 005, NEGC, ’t paged .. %,
e stages. ég%ﬂ R i9oRaged .,

centering ' hol es i n successi
race ring 3 —ting 4 are screwedtotm arrlagelby
means of a circular array of waisted bolts 2. Thelupper BT .8l
provi ded W|th a run- ning surface 5 and the lower race ring is provided —
with a running surfagemébild CPahid hanifiy @ rieleagablesconpding annu- |ar

groove conprisi-ng the runni Q&nﬁé'é{ﬁfgestﬁ kel 29 55ES

with the upper Carriage

The invention relates to a mobile crane having a releas-
able coupling connecting the lower carriage with the upper
carriage and a ring which is held on the lower carriage in
such a manner as to prevent relative rotation and has exter-
nal gear teeth meshing with a drive pinion rotatably mounted
on the upper carriage.

In the case of mobile or vehicle-mounted cranes with a
high lifting capacity both the lower carriage and also the
upper carriage with the jib are so heavy that separate trans-
port of the upper carriage together with the jib is called
for on a customized transport vehicle such as a low loader.
For this purpose the upper carriage, movably mounted on the
lower carriage, mgst be able to be detached therefrom. In
this respect there is a requirement that the coupling con-
necting with the lower carriage should not lead to a'signifi¥
cant increase in the height of such a veéhicle-mounted crane .
so that the clearance height thereof ‘is not undesirably _ !
changed. '

One object of the invention is to provide a mobile crane
of the type initially mentioned, in the case of which the
upper carriage can be simply and rapidly detached from the
lower carriage and may be simply and rapidly mounted thereon
and be coupled with same without the coupling leading to any

.Significant increase in the clearance height of the crane
vehicle. | '

In accordance with the invention this aim is attained
with a mobile crane of the type initially mentioned because
the coupling comprises a holding ring connected with the low-
er carriage and an axial cylindrical ring extension of the
externally toothed ring rotatably mounted on the upper car-
riage, the holding ring is provided with radially and inward-
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part of a ring 9 provided with an external teeth §, rseeh-ritng 9 bei hg
providded with bearing tracks 10 and 11, which in thJ aﬁgzﬁ \gi titoh are
parallel to the bearing running surfaces 5 and -6. {C}l i htir Q ﬂ AEjp erica
relling bearing elements 12 run on the bearing rurnijng _surfaces and 10,
whereas cy- lindrical or slightly coned_pr spheridal rolling bearing ele-
ments 12 run on the bearing running surfaces 6 and-li—Fhe—bearrmgs— W th

the bearing ayedimest?d abawiBike€rvibsd eand the ring extension is provided
with radially outwardly directed extending claw-like ribs,
such ribs being evenly distributed about the periphery and at
least partially spanning a common annular space, concentric
to the axis of rotation and being at such a distance from one
another that the ribs of the one part may be inserted into
the gaps between ribs on the other part in an axial direction
in mutually offset planes, in which planes, by rotation of
the toothed ring, they interlock moving into the coupled po-
sition.

The coupling of the invention involves a bayonet joint
type of coupling action of the externélly toothed ring with
the holding ring, the mutually interlocking claw-like ribs
occupying approximately half of the periphery of the holding
ring so that same may take up or, respectively, transmit
heavy forces.

The dismounting and mounting of the upper éarriage from
and, respectively, on the lower carriage is performed using
an erection crane. Prior to dismounting the locking means
(which may comprise. a radial locking bolt extending through
aligned hole sections in both rings) between the externally
toothed ring and the holding ring is released. The rotation
of the externally toothed ring in the uncoupled is then per-
formed using the grive pinion, a bolt conmnection or the like
being produced between the upper carriage and the lower car-
riage connecting same together in order during rotation of
the externally toothed ring into the uncoupled setting to
prevent entrainment in rotation of the upper carriage. As
soon as the externally toothed ring has been turned in rela-
tion to the holding ring into its unlocked position, the up-
per carriage may be lifted off vertically upward and deposit-
ed on the separate transport vehicle, as for example a low
loader. '

The placing of the upper carriage on the lower carriage
is then performed in a reverse order of operations by lower-
ing the upper carriage with an erection crane vertically down
on the lower carriage in such a manner that the claw-like
ribs, arranged in a circular ring, of the externally toothed
ring are fitted into the gaps between the ribs on the holding
ring and are lowered down into the locking plane. After this
the connection arresting the upper carriage in relation to '
the lower carriage is produced, it being for example in the
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-Rg—9—wt—the rlace rings 3

-7- rotatably connect the externally toothedfr
and 4 of the upper carriage 1. A hol ding]|r na%‘lis Ite to the

| ower carriage 16 by nmeans of a circular fornpt}o QVai Its 18. The
held- ing ring 17 possesses an internal flangg-Like ring extension 19
resenbling a foot structure as part of the hojding ring 17. Onits

out er upper edge the holding ring 17 i r ni : - ep 20, on
whi ch an anngbgf BhoulﬂﬁltoéoﬁﬁﬁbfibntSHrﬁﬁdﬁ/dﬁt@&heﬁisiagmbkgrhy achola-

shoul der bei R9of0BE! hh&t&&\gé( gih sy eir@gﬁ ?qélé%gilbc%re%hé“ékx?@r@@ll By

means of an annul ar %I’OOVE an I ntern

ring, extensi 25 is
separ at ed of £OPEBRA: hdngxte he texned, inkq deﬁs é’)?f"?ﬁf?fioﬁoﬁg, 12RO %% si on
25 beari ng agevesseanobtahibmristppiid iungaipliesc posdtipnt ke opbine®-th&e f oot

19 of question. Furthermore the temporary locking effect, only
) performed for assembly, of the upper carriage in relation to
the lower carriage is released again which is a type of
torque take-up means.

The bayonet connection in accordance with the invention
may be designed with only an extremely small addition to the
overall height of the mobile crane. In the case of the mo-
bile crane in accordance with the invention the externally
toothed ring remains connected with the upper carriage even
after lifting the upper carriage so. that the drive pinion
remains in engagement with the gear teeth of the ring. This
means that there is not only a simplification of lifting and
‘lowering down into position but furthermore the drive pinion,
which is normally present in any case for rotation of the
crane's upper carriage in relation to the lower carriage, may
be employed to turn the extermally toothed ring into its cou-
pled setting. _ _

It is convenient for the rotation of the externally
toothed ring into its coupled to be limited by an abutment.

In accordance with a preferred development of the inven-
tion there is a péovision such that the toothed ring is pro-
vided with an internal radial annular rib, whose end surfaces
lying in radial planes form annular running surfaces for cy-
lindrical or, respectively, slightly coned rolling elements
of the axial bearing connecting the toothed ring with the
upper carriage, furthermore the upper running surface of the
bearing intersects the imaginary prblongation.of the cylin-
drical ring extension and the lower running surface is offset
in relation to same radially inward, and furthérmore the ring
extension has its lower end surface bearing against a radial-
ly inwardly directed edge of the holding ring. Since the
upper rolling elements transmit the vertical forces, same are
transmitted in a torque-free fashion via the cylindrical ring
extension of the ring provided with the external teeth to the
foot of the holding ring or, however, to an annular pressure
plate so that there is an expedient transmission of the
thrust forces to the externally toothed ring or counter-abut-
ment of the lower carriage.




the holding ring 17. The part, provided with th¢ ¢ PLAGFMENT SUE E, of the

hol disng ring 7 fits partially into the groove, fofned between the
cylindrical extensions 22 and 25, of the externgl iy 1®M0OWA996 np B.

-

The bearing running surface 10 of the externall joothed ring 9]i § above
the level of the cylindrical ring extensjon 25 4o tThat the thrust{forces
transmtted via the bearing ele- nents are pdssed directly vialthe

cylindri.cal ring autenhe3|pweﬁﬁiﬁéatﬂ&atﬁﬁapofttauriﬁvenfﬁonnlshsu¢mtfﬁaﬁﬂ

flange-I'i ke éﬂgthafain&%@{g the [ﬂ‘yfﬂd@% Wi 14 Wibbeph:’ g c[,g

ring 9 being caused h earing rynning surface

radi al annul $POFEHT ?‘Pgde?%’tm they Géfttﬁgﬂahﬁgt ofhe nﬁa‘?%l'?a%fqeﬁﬁ

toward the rahnitg mﬁbme st wlderhapnstiisuted byl ai oglindcesahrexterdcen up

by nutual |y kpég!l! opki&dadsd au | '§<§>arr'tl§%ug.gr§9da§ﬂrr Pﬁllafe@ PR urio Y er

21, bearing a9€h”§tfﬁP rlrgéégfa%ment of tﬁeeégséﬂ suc d r|{g£59 :
lower. running surface of the annular rib is de51gned in the
form of an inwardly and downwardly inclining obligque portion.
If the upper carriage is not transmitting forces, or only
light forces, via the lower rolling elements to the lower
running surface of the externally toothed ring, it is possi-
ble to tolerate the fact that the uppef circumferential sur-
face lines of the rolling elements assume a slightly acute
angled setting in relation to the running surfaces. If tilt-
ing forces wax, the lower rolling elements acted upon by the
tilting forces will have to transmit greater forces to the
running surface of the bearing so that such forces have the
effect of twisting the corresponding ring section of the ex-
ternally toothed ring to the outside with the result that the
claw-like ribs come into meshing engagement and the external-
ly toothed ring will have its outer ring shoulder bearing on
the ring step of the holding ring. Owing to such twist act-
ing on the section, subject to the tilting forces, of the
ring the associatgd section of the running surface of the
ring-like rib will be lifted clear so that the slight oblique
setting of the running surfaces will be corrected and the
rolling elements may bear on the running surface for the full
length of their circumferential surface lines and are able to
transmit maximum forces.

The design in accordance with the invention of the bear-
ing between the externally toothed ring and the internal
bearing elements of the upper carriage thus excludes any pos-
sibility of skew runnlng of the bearing likely otherwise to
occur if the two running surfaces for the rolling elements
are in alignment with one another in the axial direction.

Regarding the connection of the upper carriage with the
lower carriage there is the problem that for the purpose of
coupling the parts to be coupled with one another same must
be very exactly aligned so that when the coupling parts are
put together, no damage occurs. In accordance with a further
design of the invention, for which independent protection-is '
claimed, there is consequentlvy a provision such that the up-



The'diawflike ribs 30 and 31 are on one side arr
I nwar«d on the holding ring 17 and to project radi
cylindrical ring extension 25 of the externally t
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shown in figure 1 the | ower bearing running surf

annular rib 7 of the externally toothedging 9 is| desrgne ightly
conical with an oblique slope directed inward. |fl the bearin ints 13
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the externally toothed ring, piston rods of such cylinders
being provided with centering tips for fitting into centering
holgs in the lower carriage. On putting thg upper carriage
in place for the purpose of couplingly connecting same with
the lower carriage the piston rods furnished with centering
tips are run out of the fluid driven cylinders so that same
may be moved into the holes for ‘the purpose of preliminary
centering. Once such preliminary centering is completed, the
upper carriage is lowered fully so that the parts to be cou-
pled together engage one another in a centered form and after
moving the coupling parts together locking may take place.

It is convenient furthermore if the fluid driven cylin-
ders are hydraulic cylinders from which, after the introduc-
tion of the centering tips into the holes on lowering the
upper carriage on the lower carriage, fluid under pressure
will be displaced from the cylinder through an excess pres-
sure valve. Owing to such displacement it is possible for
the upper carriage to be slowly lowered on the lower car-
riage, the parts to be coupled together being caused to ap-
proach each other in centered alignment.:

One working embodiment of the invention will now be de-
scribed with refe;ence to the drawings in more detail.

Figure 1 shows a section taken through the ex-
ternally toothed ring and the holding
ring in the coupled state of the upper
carriage and the lower carriage in the
untwisted condition of the section of
the ring illustrated.

Figure 2 is an elevation similar to that of
figure 1, in the case of which however
the illustrated section of the exter-
nally toothed ring is twisted owing to
a tilting moment .

Figure 3 shows a section taken through the ex-
ternally toothed ring and the holding
ring in the state detached from one
another in the course of mounting or
dismounting of the upper carriage on.
or, respectively, from the lower car-
riage.
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-8- tend to tw st the corresponding ring section] o ly
toothed ring 9 in the direction of the arrow B. SBE@ &hﬁgg eqction
forces the bearing surface will be raised so th h 9 [ ellefents 13

| or] the sane

may run along the length of their circunferenti
and can transmt maxinumreaction forcesg_Omng fto the tw sting, daused by
the reaction forces, of the correspondimgring s ' —external |y
toothed ring 9 theiglhog~4i ke ribs 3 aﬁ(bl%l-l 38R bft ehaesbhgg engegenment in
the ring section and the annul ar SQQH#H. %%a@%lblgﬁa§fﬁ89iﬂéﬁt$? sééng

step 2. Accordingly the entire connection is ver

| eading to skew positioning or ja %ﬂ?(ﬁakﬁﬁeaﬁeaglFﬁee}ﬁnenﬁﬁts E@‘%ﬁd 13.
In order to provide for easier congfigimesiian of figures

Figure 5a shows a plan view of a portion of the
holding ring.
Figure 5b shows the position of the associated

portion of the ring in the screwed in
an hence locked state. :

Figure 5c¢ shows the setting of the respective
section of the ring in the unlocked
state. .

Figure 6 shows a side view of the parts, to be

coupled together, of the upper car-
riage and the lower carriage in the
course of preliminary centering, in
which the centering tips of the hy-
draulic cylinders are just proceedlng
to fit into the centering holes.

Figure 7 shows a view corresponding to figure 6
in which the upper carriage is mounted
on the lower carriage in a centered
manner.

Figures 8a to 8e show the different stages of outward
movement of the centering cylinders
and the fitting of the centering tips
of the piston rods into the centering
holes in successive stages.

An upper.race ring 3 and a lower race ring 4 are screwed
tp'the upper carriage 1 by means of a circular array of
waisted bolts 2. The upper race ring is provided with a run-
ning surface 5 and the lower race ring is provided with a
running surface 6. A radial annular rib 7 fits into an annu-
lar groove comprising the running surfaces 5 and 6 and forms
part of a ring 9 provided with an external teeth 8, such ring
9 being provided with bearing tracks 10 and 11, which in the
axial direction are parallel to the bearing running surfaces
5 and 6. Cylindrical or spherical rolling bearing elements
12 run on the bearing running surfaces 5 and 10, whereas cy-
lindrical or slightly coned or spherical rolling bearing ele-
ments 12 run on the bearing running surfaces 6 and 11. The
bearings with the bearing elements 12 and 13 serve to
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1 and 2 figure 3 shows the upper carriage 1 and fh e 16
separated apart. In figure 4 the state of the holdﬁﬁir' g 7 | ocked
to the ring 19 is illustrated. In the left hand yipperl thel reader
w |l see a |ocking bolt 40 enpl oyed for | ocking extending.r al |y
t hrough aligned holes in both rings in_ghe drivep hone state théreFf
(locking condition). In the right hand upper qua ; - S
depi cted i n tditatdbilyrcoshetitat-fet BREESHhally todthel) Firmgrewiih theowgkeSc a
further desczr-irmé' o add lg Re Qﬁgvhgﬁgroéa%{]fa§§lﬁ I ve position of the rings

d and e ctive

9 and 17 in the disc ected s sge ,..unlocked state on_the one
hand and in the 1% g, £dngn ¢ hisobAtked e the lower carniage,dfsby p| an
view of a sewddrm off a wdxiculdirngormagidn. of rwdigheddBEsadd . 5c Theohshdwi ngs
of a respecting Sifd 110N pRisskl8eli A InféLndP PPariREN k& inRAdRtetsibnsee
that the ri b1$9 ?’rlesoefmbtlr}.(:fxxgr 'an%ocgatag ractar eac.is Ilpalttheof e rI)'t(-t)ﬁ'd':i.ng ring

17. '

On its outer upper edge the holding ring 17 is furnished
with a ring step 20, on which an annular shoulder of the ex-
ternally toothed ring bears, such shoulder being constituted
by an external cylindrical extension 22.

By means of an annular groove 24 an internal cylindrical
ring extension 25 is separated off from the external cylin-
drical extension 22, such extension 25 bearing against an
annular supporting surface 26 of the flange-like foot 19 of
the holding ring 17. The part, provided with the screw
thread 18, of the holding ring 7 fits partially into the
groove, formed between the cylindrical extensions 22 and 25,
of the externally toothed ring 8.

The bearing running surface 10 of the externally toothed
ring 9 is above the level of the cylindrical ring extension
25 so that the thrust forces transmitted via the bearing ele-
ments 12 are passed directly via the cylindrical ring exten-
sion 25 to the support surface 26 in the internal flange-like
foot part 19 of the holding ring 17 without rotation of the -
ring 9 being caused thereby.

The bearing running surface 11 on the radial annular rib
7 of the externally toothed ring 9 is inwardly offset toward -
the running surface 10 so that twisting tilting forces are
taken up by mutually interlocking claw-like ribs 30 and 31
and the anriular shoulder 21, bearing against the ring step 20
of the externally toothed ring 9. . _

The claw-like ribs 30 and 31 are on one side arranged to
project radially inward on the holding ring 17 and to project

" radially outward on the cylindrical ring extension 25 of the
externally toothed ring 9. .
As shown in figure 1 the lower bearing running surface:
11 of the radial annular rib 7 of the externally toothed ring
* © 7 9 is designed to be slightly conical with an oblique slope
directed inward. If the bearing elements 13 are to resist a
tilting moment (see figure 2), thrust forces will act on the
bearinag surface 11 in the direction of the arrow A. which



REPLACEMENT SHEET L

tions as the ribs 30 on the holding ring 17. In tjhips—comd™—"TT0m|t e ribs
30 and 31 interlock with each other so that in tHi C?Bsﬁ@? é pper
carriage can not be separated fromthe | ower carrli g ﬁ%? i fjti ng.
The .angul ar -position necessary for this of the rijng 9.inrelati o the
holding ring 17 is represented in figuregdc. It II be here that tthe ribs
31 on the ring 9 are so arranged between—the ri bs—=38—em—tie—TTng—I7 t hat
the ribs 30 apéhdltslocwinit itHecldortlespbfidsfigarihg osectidmef dker exdernage

and the Uppery ¢ardd ety i eIy AB°a PhErion ofStidUskd! . 06iinghand 7

hydraul i c cyll ders 40
REPLACENENT reactlon forces the bearing surface will be raised so

that the bearing elements 13 may run along the length of
their circumferential surface lines on the same and can
transmit maximum reaction forces. Owing to the twisting,
caused by the reaction forces, of the corresponding ring sec-
tion of the externally toothed ring 9 the claw-like ribs 30
and 31 come into meshing engagement in the ring section and
the annular shoulder 21 will bear against the ring step 2.
Accordingly the entire connection is very stiff without this
leading to skew positioning or jamming of the bearing ele-
ments 12 and 13.

In order to provide for easier comprehension of figures
1 and 2 figure 3 shows the upper carriage 1 and the lower
carriage 16 separated apart.

In figure 4 the state of the holding ring 17 locked to
the ring 19 is illustrated. In the left hand upper quadrant
the reader will see a locking bolt 40 employed for locking
and extending radially through aligned holes in both rings in
the driven home state thereof (lbcking condition). In the
right hand upper quadrant such bolt 40 is deplcted in the
withdrawn state thereof.

Using flgure§ 5a through 5c¢ a further description will
be provided of the relative position of the rings 9 and 17 .in
the disconnected and, respectively, unlocked state on the one
hand and in the locked state on the other hand.

Figure 5a shows a plan view of a section of the holding
ring 17. In figures 5b and 5c two showings of a respective
section of the ring 9 are to be seen. The reader will see
that the ribs 31 of the ring 9 are arranged in the same posi-
tions as the ribs 30 on the holding ring 17. In this condi-
tion the ribs 30 and 31 interlock with each other so that in _
this condition the upper carriage can not be separated from
the lower carriage by simple lifting. The angular position
necessary for this of the ring 9 in relation to the holding
ring 17 is represented in figure 5c. It will be here that
the ribs 31 on the ring 9 are so arranged between the ribs -30
on the ring 17 that the ribs 30 and 31 do not interlock and
separation of the lower carriage and the upper carriage is
readily possible. ' '

As shown in figures 6 and 7 hydraulic cylinders 40 are

(0




-9- connected with parts of the structure of th E%DMPEMEM iS T P,
vertiscal center lines of such cylinders extendin n par- allelysmto the
center line of the externally toothed ring 9. Pistomg NOV 496 rE pble to
be driven out of the hydraulic cylinders 40 andjbg¢ar centering §ips 43.
For centering the upper carriage in thegcourse ¢f practmg sanme onfthe

| ower carriage the |lower carriage is provided with centering _hole 42,

which in thelcfomﬁidﬁdd)lwm:lh palrtlsl 0 the! BEreERLLs 61 the uppdtdRaTrahgesO

al i gned that téﬂfé'é%} %@nﬂgrtqgng%sggn L QS {ﬁFdéké ‘%ﬁéﬂ&ﬁﬁ % holes

the parts to %.%P%P are nove ﬁ i T correc

t hen be | ock GePﬁ&Fcéﬁég ?ﬁet§¢t?ﬁﬁq§ﬂ?¥ \HﬂQﬂ¥Q§oﬁﬂeal9€en-

tering tips Iﬁama:qmstodlseérl Biret ablento béedrivdrerouty dfolthe &ydraulic
cylinders 40 and bear centering tips 43. For centering the
upper carriage in the course of placing same on the lower
carriage the lower carriage is provided with centering holes
42, which in their position in relation to the centering cyl-
inders are so aligned that after fitting of the piston rods
41 in the centering holes the parts to be coupled are moved
together in the correct setting and may then be locked.

Figure 6 indicates the situation in which conical cen-
tering tips have just been fitted into the centering hole, a
task readily performed owing to the diameter of the centering
hole. '

In figure 7 the situation is shown in which after cen-
tering engagement of the piston fods 41 in the centering
holes 42 centering of the coupling parts takes place and the
upper carriage has been lowered on the lower carriage follow-
ing centered movement together of the coupling parts.

Figures 8a through 8d show the different phases in the
course of centered joining together of the upper carriage and
the lower carriage or, respectively, of the centering parts.

Figure 8a shows the condition wherein the piston rods 21
have been extended for the purpose of fitting in the center-~
ing holes 42 to exert a centering action.

- Figure 8b shows the situation in which the conical cen-
tering tips of the piston rod are just entering the centering
holes 42.

Figure 8c shows the parts to be coupled together after
preliminary centering using the centering cylinders. After
such centering piston rods are moved in by displacement of
hydraulic oil from the centering cylinders until the parts to
be coupled together have been moved home in the fashion indi-
cated in figure 8e so that only locking has to take place.

D




task readily performed owing to the dianmeter of the centering hal. I n
figure 7 the situation is shown in which after ce 1
the piston rods 41 in the centering holes 42 cent
part:s takes place and the upper carriage has been I)mered onﬂ%@

carriage follow ing centered novenent tqgether o p
Fi gures 8a through 8d show t he different—ptrases i

1he course of rehtered

j oi ni ng toget of the upper carriage and the | oyer carriage or,
respectively, of the centering parts. Fi gure tion
wherei n the p| I Feen extended for the purpose of fitting in
the center- Bm‘mnmﬂﬁmna t a centering action. Fi gure 8b shows
t he S|tuat|on i h whi c¢h WheSCOﬂlcaI cen- tering tips of the piston rod are
just entering the centering holes 42. Figure 8c shows the parts to be
coupl ed together after

' Claims

1. A mobile crane having a releasable coupling connect-
ing the lower carriage (16) with the upper carriage (1) and a
ring (9) which is held on the lower carriage (1) in such a
manner as to prevent relative rotation and has external gear
teeth (8) meshing with a drive plnlon rotatably mounted on
the upper carriage (1), '

characterizéd in that

the coupling comprises a holding ring (17) connected with the
lower carriage (16) and an axial cylindrical ring extension
{25) of the externally toothed ring (9) rotatably mounted on
the upper carriage (1) and in that the holding ring (17) is
provided with radially and inwardly directed claw-like ribs
(30 and 31) and the ring extension (25) is provided with ra-
dially outwardly girected extending claw-like ribs (30 and
31), such ribs being evenly distributed about the periphery
and at least partially spanning a common annular space, con-
centric to the axis of rotation and being at such a distance
from one another that the ribs (30 and 31) of the one part
may be inserted into the gaps between ribs on the other part
in an axial direction in mutually offset planes, in which
planes, by rotation of the toothed ring (9), they interlock
'movzng into the coupled position.

2. The mobile crane as claimed in claim 1, characterized
in that rotation of the externally toothed ring (9) into the
coupled setting is limited by an abutment

3. The mobile crane as claimed in claim 1 or in claim 2,
characterized in that the toothed ring (9) is provided with
_an internal radial annular rib (7), whose end surfaces lying
in radial planes form annular running surfaces for cylindri-
cal or, respectively, conical rolling elements (12 and 13) of
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the axial bearing connecting the toothed ring (9) with the
upper carriage (1), in that the upper running surface (10) of
the bearing intersects the imaginary prolongation of the cy-
lindrical ring extension (25) and the lower running surface
(11) is offset in relation to same radially inward, and in
that the ring extension (25) has its lower end surface bear-
ing against a radially inwardly directed edge of the holding

. ring or against a counter abutment on the lower carriage.

4. The mobile crane as claimed in any one of the claims
1 through 3, characterized in that the holding ring (17) is
provided with an external ring step (20), on whose radial end

. surface the externally toothed ring (9) may bear by way of an

annular shoulder (21) constituted by a cylindrical extension
(22).

5. The mobile crane as claimed in any one of the claims
1 through 4, characterized in that the lower bearing surface
(11) of the annular rib (7) is slightly coned with an oblique
form sloping inward and downward. -

6. The mobile crane as claimed in any one of the claims
1 through 5, characterized in that between the external cy-
lindrical extensign (22) and the internal cylindrical ring
extension (25) the externally toothed ring (9) is provided
with an annular groove (24) into which the ring part of the
holding ring fits which has a screw thread.

7. The mobile crane as claimed in any one of the claims
1 through 6, characterized in that the upper carriage (1) is
provided with at least two fluid pressure operated cylinders
(40) with center lines thereof in parallelism to the center
line of the externally toothed ring (9), centering tips (43)
of the piston rods (41) thereof fitting intoc centering holes
in the lower carriage.

8. The mobile crane as claimed in claim 7, characterized
in that the fluid pressure operated cylinders are hydraulic
cylinders (40) from which after” introduction of the centering
tips (43) into the centering holes (42) on mounting the upper
carriage (1) on the lower carriage fluid under pressure is '
displaced from the cylinders (40) through excess pressure
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valves.

Translation of wording
Schnellverbindung =
Sheet 2/4 of draw1ngs:
eingedrehter Zustand =
Released setting.
Sheet 3/4:

Montage = Assembly
Tragring = Bearer ring
Unterring = Lower ring

1. _A_nDbLLe_gLane—ha¥+ng a rel easa

Haﬁh ct- ing
P{RGH“ENKJS which is

pper carriage] (; (

such a manner|ap to p t rieljative
h (8) meshing Mt1f8§& %@ p§ Nj on

rlagelél) cha acterlzed L hpt

employed in sheet 1/4 of drawxngs'

Instant coupling

Screwed in setting, Offener Zustand =

Bajonetring = Bayonet coupling ring

Sheet 4/4:
Anfuhrzusatand =
beide Bolzen zentriert
Endzustand =

contact

Bolzen vor dem Einfahren in die Aufnahmé

fitting into socket

Bolzen steht auf Fahrzeugrahmen auf

chassis

Approach

Both bolts centered

Final state
Bolzen f&hrt beim Aufsetzen zuriick

Bolt retracts on making

Bolt befdre

Bolt rests on vehicle
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Sheet 3/4:

Montage = Assembly

Tragring = Bearer ring

Unterring = Lower ring _

Bajonetring = Bayonet coupling ring

Sheet 4/4: '

Anfuhrzusatand = Approach o

beide Bolzen zentriert = Both bolts centered

Endzustand = Final state e

Bolzen fahrt belm Aufsetzen zuriick = Bolt retracts on making

. contact .~ ' : ' ' I
_ Bolzen vor dem Elnfahren in dle Aufnahme = Bolt before

. fitting into’ socket R L T

Bolzen steht auf Fahrzeugrahmen auf Bolt rests on vehicle

chassis




in that rotation of the externally toothed ring ; _ ed
setting is linmted by an abutnent 3. The nolREPRAGEMENE SMEET] i ned in

claim1 or
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in claim2, characterized in that thg toorfed Ty TTY-Hs
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respectively, conical rolling elenents (12 and 13)

Abstract

A MOBILE CRANE HAVING A RELEASABLE COUPLING CONNECTING THE
LOWER CARRIAGE WITH THE UPPER CARRIAGE

A mabile crane having a releasable coupling connecting the lower carriage (16) with
the upper carriage (1) and a ring (9) which is held on the lower carriage (1) in such a
manner as to prevent relative rotation and has external gear teeth (8) meshing with a
drive pinion rotatably mounted on the upper. carriage (1), wherein the coupling
comprises a holding ring (17) connected with the lower carriage (16) and an axial
_cylindrical ring extension (25) of the externally toothed ring (9) rotatably mounted on
fhe upper carriage (1) and in that the holding ring (17) is provided with radially and
inwardly directed claw-like ribs (30) and the ring extension (25) is provided with ra-
dially outwardly directed extending claw-like ribs (31), such ribs being at such a di-
stance from one another that the ribs (30) of the one part may be inserted into the

--gaps between ribs (31) on the other part and by rotation of the toothed ring (8) are

interlockable.
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the axi al bearing connecting the toothed ring (9) with the upper carriage
(1),-in that the upper running surface.(10) of the bearing intersects the
i magi nary prolongation of the cy- lindrical ring extension (25) and the

| ower running surface (11) is offset in relation to sane radially inward,
and in that the ring extension (25) hazljgs | ower ef!EPLSAEEMENP dEET- | i Ng
against aradially inwardly directed edge of the hol-e+ i -oF—pghi Nnst a
counter abutnent on the |ower carriage. 4. Th nogiz"ltqeycrane ap
clainmed in any one of the clainms 1 through 3, chaga t_eT i199& hat | t he
holding ring (17) is provided with an external rifpglstep (20). onjwhose
radi al end surface the externally toothed ring (9] nay bear by way ?f an
annul ar shoul der (21) constituted by a cylindrical i —




5. The nobile crane as..clained in any one of the clains 1 through 4,

characterized in that the | ower bearing surface (11)

of the annul ar

is slightly coned with an oblique f orm sl opi ng i nward and downwar d.

6. The nobile crane as clainmed in any one of the cl
characterized in that between the external cy- lind

the internal cylindrical ring extensi 8i8(25) the ex{efnally toothed

(9) is provided with an annular groove (24) into which t1® NOV'999%2" |
71 The nobil e crape

holding ring fits which has a screw thread.
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line of the externally toothed ring (9), centering tips (43) of the piston
rods (41) thereof fitting into centering holes in the | ower carriage.
8.+The nobile crane as claimed in claim7, characterized-lpr-that—the fluid
pressure operated cylinders are hydraulic cylin ehgpmﬂﬁymﬂﬁtﬁﬂnﬁﬁi h after
»introduction of the centering tips iﬂi) into th 'er+ng“ﬁ6TE% 42) on

mounti ng the upper carriage (1) on | oner carlrifage fl Wi dér lpressure
i s displaced fromthe cylinders (40) through exc 6ge@§¥?§58

| S

[, 1]

T

\
W“\
I

— e ——
TR —
~
-~
b




-12- val ves. Transl ati on of wordi ng enployed in sheet 1/4 of draw ngs:
Schnel | ver bi ndung = Instant coupling Sheet 2/4 of draw ngs: eingedrehter

Zustand = Screwed in setting, O fener Zustand

3/4: Montage = Assenbly Tragring =

Baj onetring = Bayonet coupling ring4;9eet 4/ 4:
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Anf uhr zusat and = Approach bei de Bol zen zentriert = Both bolts centered
Endzustand = Final state Bol zen fahrt beim Auf setzen zurick = Bolt retracts
on nmaki ng contact Bol zen vor dem Ei nfahren in die Aufnahne = Bolt before
fi.t_ti ng into socket Bol zen steht auf Fahrzeugrahnen . auf..=_Bdlt _rgsts on
vehi cl e chassis REPLACEMENT SHEET
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val ves.
Schnel | ver bi ndung =
Zustand =

3/4: Montage = Assenbly Tragring =
Baj onetring = Bayonet coupling ring Sheet 4/4:
bei de Bol zen zentriert =

Transl ati on of wordi ng enployed in sheet 1/4 of draw ngs:
I nstant coupling Sheet 2/4 of draw ngs:
Screwed in setting,

ei ngedr eht er

Of fener Zustand = Rel eased setting. Sheet
Bearer rind GRtE = ring
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Endzustend = Final state Bol zen fahrt bei m Aufsetzen zuruck = Bolt retracts

on maki ng contact Bol zen vor dem Ei nfahren in die Aufnahnme = Bolt before
fittfng into socket Bol zen steht auf Fahrzeugrahnmen auf = Bolt rests on

vehi cl e chassi s
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