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‘Application filed November 29, 1026; Serial No. 151,505, and in Great Britain i)eeemberum,-flsés.

This.invention relates to railless motor:
~.pelled craneswhich are provided with ground
wheels adapted to act both for translational
movements and for slewmcr movements of the

5 crae. \

Cranes- of hls kmd have hitherto been
made with aw Theel hase of definite dimensions
calculated in ‘éach case to give the required

- stability for the lifting cap‘wlty of the crane,

10 it being desirable 1o keep the wheel base as
small as possible in order to permit of rapid
- operation within a small turning or slewing

radius.and to enable the crane to pass throun"hu
and to operate in narrow gangways.or othef

confined spaces.

In arriving at-the lifting capacity of a
crane of the abovc type it is necessary.to con-
sider two: opposing moments about the axis
of.the front.wheel-or wheels which acts as a
fulerum about-which the crane might tilt.

" One of these moments is that due to ,the ,

‘rated maximum load to be lifted, and the
distance at which this load acts in front of

. the tilting fulcrum when the jib is fully ex-
25 tended, while the other and opposing moment
is that of the total weight of the crane con-
centrated at ifs centre of gravity and the dis-

tance of this centre of gravity from this tilt- .

ing axis or fulerum.

The second-moment must exceed the first in
‘grdeér to counteract the tendency for the crane
to'tilt the ratio of the second moment . to. the

first representing the coeiﬁment of stablhty .

of the crane. .

The object of the mventlon is to enable the
lifting.capacity of a crane of the type above
‘mentioned to be increased without reducing

[~
[

the coefficient of stability of the crane, with-

out necessitating alteration in the weight of
the crane und also without requiring undue
increage in the turning or slewing radius, or
in other words,: undue increase in the space
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within which the body of the crane-can slew;

. or rotate. ‘
With the above ob]ect in view a crane ac-

s
[

cording to the ‘invention.is pxovxded with

er ound wheels, not.only adapted to act both

to1 translational movements and for slewing

moverents of the crane thereon, but also
“adapted to be adjusted so.as to vary the coun-

terbalancing eflect of the weight.of the crane.

‘by-varying- the position of the centre of grav-
ity of the latter.

pI’O~ .

The invention may be applied to various
forms of crane of the type above mentioned, 55
tor example it may be applied to one having
non-swivelling front wheels, in which case.
the aujustmcnt necessary to effect variation
in the lifting capacity may result in some
~variation in “the slewing radius, 1. e., the
radius.of the circle swept out by the body of
the crane when rotating or slewum, where-
as it is also possible to applv it to-a crane-of
the nbove type having swivelling front wheels .
so that pra ‘1cally a iuxmn(r or slewmvf circle
of ‘constant small radins may be retained ir-
’Jespbctwe of the adjustment. for lifting ca-
pacity, a smaller wheel base being assured
when the crane is adjusted for a low lifting

capacity thus also facilitating rapid turnnw
or slewing operations, when dealing with
light loadq when there is no necessmy to
qwnel the front wheels. :

In any case according to the- present 1nven- o
tion it 1s possible to ad]mt the crane to op-
erate efficiently when dealing with light
loads, not exceeding for instance half a ton, ,
such as in warehouse work, when it is de-
sirable to have a small wheel base facilitating
‘mobility and rapidity of operation, and yet
to ad]mt the ¢rane to deal with heavier loads
of say; ¢io tons when required, the increased
lifting capacity being attained without any
apprecmble variation in the effectlve jib ra-
dius.

.In the aecompanymw drawings;

“Figure 1 is a side sectional elevation,

Figure 1% is an outline side elevation show-
ing the end of the averhanging jib: suuctum
omltted from Fig.'1,

Figure 2 1s. 2 plan partly in section, :m&

Iﬂmu e 3 is 2 front elevation, illustra tm{f
one form of crane according to the invention,
only those. parts-which are necessary to an
~understanding of the invention being shown.:

_ Tigure 4 is a diagram or outline plan cor:
responding to Figure 2 but after the wheels .
-have been adjusted for a low hftmo capacity,
g short s}ewmo radius and a minimum wheel
base.

Figures § and 6 respecmvely are a sectional
elevation and a sectional plan ﬂlus‘sramng an-
other form.of the invention.

Figure 5° is an outline side elevatxon show-
ing the end of the overhanging jib structure
omitted from I 1g. B.
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Figure Tis a front elevatlon partly in sec-
tlon of the modification 1llustrated in Fig-
ure 5

Fi 1gu1e 8 is a diagrammatic plan view il-
lustrating different ad)uqtment of the units.

In the form illustrated by Figures 1 to 4,

.ad]ustment of the wheels to increase the lift.

ing capacity results in some increase in the
length of the turning or slewing radius.

The crane therein shown comprises two
units 1 and 2. The unit 1 is provided with
non-swivelling ground wheels 3, 3, rotating

“on a fixed axle 4 while the unit 2 has a Steel—
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ing ground wheel 5 adapted.to be swivelled

on a “vertical axle 6 so that it can be set rel- .

atively to the wheels 8, 3 to suit steering and

slewing operations as hereinafter e}\plamed :
‘The two units 1 and 2

are relatively adjust-
able so that the distance between the point of
contact-of the wheel 5 with the ground and
the line joining the points of contact of the
wheels 8, 3, with the ground, can be varied.

The unit 1 comprises 2 derrick 7 conven-

. iently built of steel channels for supporting
5 the pivoted crane jib, indicated by dot and
~dash lines 8 and a structure 9 for supporting

the hoisting and luffing winches 10, 11 w hlch
may be of any suitable kind. '

The front channels of the derrick are sup-
ported on the fixed axle 4, while the structure
9 is supported and can slide on angle irons
or rails 12 forming part of the rear unit 2.

- Retaining bars 13 on the structure 9 engarre

40
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with the lalls 12.

The unit 2 has a forward frame or cxten-
sion 14 which at the front is supported by and
can slide on the axle 4. Retaining bars such
as angle irons 16 on the front channels of the
dermck engage with the upper edges of the
extension frame 14 to prevent vertical dis-

- placement, the sides of the extension frame

engaging with the adjacent members of the
unit 2 to g prevent relative lateral displacement.

A screw threaded shaft 15 is mounted at its
ends on the unit 2 in bearings 56 and 17, so
that it can be rotated for example by a key or
handle applied to its forward squared end 18,
or, if desired, by a motor not shown.

“The shaft 15 passes through a nut 19-which
is fixed to the axle 4, so that when the shaft
15 is rotated in one direction or the other

" the unit 2 is caused to move relatively to the

60.
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unit 1.
The steering ground wheel 5, for example,
shown with twin tires, is fixed on an axle 20

which is free to rotate in a fork 21 havimr a

vertical axle 6 mounted so as to 10tate na
bearing 22 on the unit 2. .
The rrround steering wheel 5 is controlled

by a steeunor hand wheel 23. The steering

column 24 is s’ mounted on a bracket 25 fixed
on the nnit 1. Tt has a bevel wheel 26 mesh-
ing with bevel wheel 27 fixed on a tubular
shaft 28 carried in bearings 29 and 30 both
fixed on the unit 1.
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The fork 21 of the ground steering wheel 5

has a bevel wheel 31 fmed onit. A bevel wheel

- 32 meshes with the wheel 31 and is fixed on a

shaft 33, one end of which i% carried in a bear-
ing 34 on the unit 2 while the other end slides
in a socket 35 fixed in the end of the tubular
shaft 28. The socket 35 has a square hole to

receive the shaft 833 which for the greater part .

of its length is square. A duwnﬂ but sliding

connection i isthus provided between the shafts
28 and 33, which together form a telescopic’

shaft,. to insure operation of the steering

ground wheel 5 from the hand wheel 28 whai="

ever be the relative adjustment between the
two units 1 and 2 effected by the screw thread-
ed shaft 15.

In the above example the wheels 3, 3, are
assumed to be driven by electric motors 36,
36, deriving-current from accumulators which
can be mounted on platforms (the accumu-
lators and their supports being designated by
the numerals 87, 37) on the unit 2 suitable
controlling means being plomded for in-
stance as described in my copending. appli-
cation Serial No. 491,099 by which the motors
can be controlled to drive the wheels in the
same or in opposite directions to effect trans-
lational or slewing movements of the erane
and accordingly as the wheel 5 is set by the
hand wheel 23 relatively to the wheels 3, 3.
Since in the crane of Figures 1 to 4 the con-

‘trols and motors 86 and accumulators 37 will

be separated by a slidable connection the cur-

.rent supply to the controls and motors will

be provided with a corresponding slidable
or extensible connectlon
When the wheel 5 is p‘tmllel to the wheels

3, 3, as indicated in Figures 1 and 2-and the

‘wheels 3, 8, are driven in the same direction
the crane can make rectilinear fore and aft
movements.

‘When the wheel 5 is set at right angles to
the wheels 3, 3, and the latter are rotated n
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opposite directions the crane rotates or slews |

on a circle the centre O of which is m the.

centre of the axis of the wheels 3, 3.
When the wheel 5 is set in mtermedlate

positions the crane makes curvilinear trans-’

lational movement. If the wheel 5 is in a
position so that the planetary centre falls be-
tween the wheels 3, 3, these have to be rotated
in opposite directions, whereas if it falls out-

110
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side of these wheels they must rotate in the

same direction.

When the two units 1 and 2 are 1d]uqted
as in Figures 1 to 3, the weight of the unit 2
and accessories carried by it, “such as accumu-
lators for example, is carried farther to the

rear of the axis of the wheels 3, 8 so that the -

centre of gravity of the crane moves away
from the said wheels 8, 8, and its moment act-
ing to counterbalance the crane against the
tilting effect of the lifted load is increased,
so that the lifting capacity of the crane is
increased. The tuxnlng or slewing radius of

125
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20: 38, of the stub “axles are mounted in the‘

’Im ked ends of the fixed axle 4. - The motor

o~
(52

30

_with adjustments ot the wheel 5 by the hand -
‘wheel 23 it is poss1ble to effect rectilinear fore
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“theeraneafter this' ﬂd) ustment is- oxemter than
“when the units’ are adjusted to reduce the :
‘shownin Figures1{o4. 'The structure$ sup-
“porting the hoisting and lufling winches. 10, -

lifting capacity, as indicated in ¥igure 4, in
Whlch case thé turning or ‘slewing raqu 18
at its minimam and the s1ze of the Whee] base

is also reduced:

If it be desired to’ malnta]n a minimum
turning or slewing radits for the crane under:
all condltmns or adjustment of lifting

capacity, then the ground wheels 8, 3, can be

. adaptcd tobeé swivelled so’ that {heir axes

can be set to a ‘variable planetary centre, for
e\flmple as'in‘the form illustrated in Figures
5 to 8; Wherein similar reference numer als in-
dlcate corresponding p(u tb to thosc mdlwted
in Figures 1to 4.

In thls form the ground wheels 8, 3, are
mounted on stub axles ini a similar manner to ,
that usually adopted with the steering wheels
of '@ motor car. The vertical pivot pins 38,

plates 89,739, are ‘coninected by links 40 to a
nut 41 un a screw thieaded shaft 52 carried
in_bearings 49, 43 on the front unit 1. The
bevel whee] 44 on the end of the shaft 52 is

n mosh with a be\"el whiel 45 on the end of &

steering column 46, which passes through the
stéeering columu.- o4 ‘md is prowded with a
hatd Steermﬂ svheel 47, c
. By fippropiute nnmpula,tlon of the hand
wheel 47 the wheels 3, 3, can be swivelled or
adjusted ‘abéut their ver tmal axles 38 into a
number of positions within an angle of about
45° and by these adjustments in corijunction

and aft movements of the crane, and turning
or slewing moyements w1th a var1ety of tuln- :
ing-or slewmo radii.

& minimum lifting capacity, the wheels
8, 3, arg left par; allel fo one another;as shown
in dotted hnes in Figure 8. The crane can
then rotate or.slew about the centre O’ with
Even when the
utiits 1 and 2 are e\{Lnded as shown in full
Tines in Figure 6 to insure a greater lifting
e Lmuty, the same 1hinimum turning Iadms,
i, 8., space SW(,pt in swivelling can be main-

ed by setting the wheel 5 ‘at right angles -

i
to the fore and aft axis of the erane-as indi-
e, l\,(:i in dotted lines at 57 and setting the .

-wheels 8, 8, into the positions 1ndlcated in

dotted hnes so that the planetary centre about
which the crane slews is shifted from O to
G, - The pogl‘tlon of wheels 3, 3, shown in
full lines in ¥ 1gure 8refersto an intermediate
posmon of the two ubits when the rotation
center is also in O which igthe rotation center
when the wheels 8, 8, are in the dotted posi-
tiomn,

Any suitable means may be provided for

f*km(v either or both hand steeri ng w heelc;
after an operation.

The form of crane shown in Figures 510 8

differs somewhat in construction from that

11,-is mounted on. the unit 2. The axle 4 is

p10v1ded with a hollow extension 48 to re--:

_ceive and to form 2 more extensive guide and
support for the forward extension 14 of the

unit 2, avoiding both lateral and vertical dis-
placements between the two units. -More-
over, the jib'8, instead of being mounted ona

derucl\, is d1rectly mounted in" pivotal -

brackets 49 on the axle 4 and the extension

shafts 52, 28.
Tn this construction the ma]or portlon of

the Lo‘iai weight of the crane can be moved

away from the axis of wheels 8,8,
The nut 19 has a retaining pxece 50 engag-

ing within a channelled portien 51 in ’rhe ’
‘ft\le 4,

It is to be understood that the invention

“is not confined to any particular number of
“wheels or means for driving them, for ex-
‘ample, the rear wheel 5 in the exnnples de-

scribed . could be the driven wheel: '

The propelling and hoisting and lu‘fﬁlw

‘may be effected in any desired manner as by

48 supports the bearings 42 43 29, 30 for the

80
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electric motois or by internal ¢ombustion -

erigines, petrol electric transmission or steam -
‘engines.

In both the crane of Twum 1.t0 4 and -

that, of Tloures 5 to 8 the crane structure
remains in a definite vertical -plane, and for
each adjustment of the units there 1s a fixed
relation between the maximum overhang of
the load and the wheel base in all posMonq
of the crane. The operator, therefore, has

simply to adjust the units to 1ift the desired
* load and once lifted mo further manipula-
When'the units 1 and 2 are fully retracted .

tion of the crane will unbalance it, so that
the ability of the.crane to be adJthed to 1ift

the load is'the test of the ability to carry the

load and deposit it. "It is unnecessary to pre-

determine the weight of the parts to be trans--

ported. Whenever the load i is too heavy this

will be immediately shown during the at-
tempt to 1ift it and the operator will know.

160
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that the units must be adjusted for greater -

lifting power and that this 'Ld]ustment when

made wxll serve for all the subsequent move-

‘ments of the crane with its load. ,
Having now 'particularly desermnd and
wgcextmned the nature of my sald invention:

and in what manner the same is to be per-

“formed, I declare that what I claim ig— -
1. A railless motor propelled crane com-

prising ‘& front unit having coaxial side
wheels, motors for driving said Wheals and a
jib supported to OVCIhﬁ,ﬂO the front of the
vehicle in & plane substantiall y perpend ticular
to the axis of said Wneels, a rear unit ad]ust—
ably connected to said m‘ont unit to siide in
a direction parailel to said plane, and having
a supporting and steering ground wheel, 2

[ RS )
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steering hand wheel on said front unit, means
connecting said hand wheel and ground
wheel during all relative adjustments of the
units, and a power supply means carried by
said rear unit for. supplying power to the
motors, for driving the wheels of the first -

-anit.

2, A railless motor propelled crane com-.
prising a front portion having two wheels

“on opposite sides and & rear portion having .

a wheel on a line between said front wheels
in generally triangular formation so as to
provide a three point support, a crane sup-.
porting structure on said front portion
adapted to.support a lifting crane to over-
hang forwardly between said forward wheels,
means for driving at least one of said wheels
to propel said crane, means for steering said

- wheel and means for adjusting one portlon

- 20

with relation:to the other to move said center
of gravity backward.
3 A railless motor propelled crane com-

: pmsmg a front portion having two wheels on

B
ot
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oppostte sides and a rear portion having a

5 wheel on a line between said front wheels in
- generally triangular formation so as to pro-

vide a three point support, a crane support--
ing structure on said front portion adapted
to support a lifting crane to overhang for-
wardly between said forward wheels, means
for driving at least one of said front wheels
to propel said cr ane, means for steering said
wheel and means for adjusting one portion
with relation to the other to move said center
of gravity backward.

4. A railless motor propelled crane com-
prising a front portion having two wheels on
opposite sides and a rear portion having a
wheel on a line between said front wheels in
generally triangular formation so as to pro-

vide a three pomt support, a crane support-

- ing structure on said front portion adapted .

45

to suppmt a lifting crane to overhang for- -

wardly between said forward wheels, means
for driving at least one of said wheels to
propel said cr ane, means for steering said
rear wheel from said front portion and means
for adjusting one portion with relation to~
the other to-move the ccnter of grav1ty back-
W‘ll‘d ‘
. A railless motor propelled crane com-
pnsmo a front portion having two wheels
on opposite sides and a rear portion havmg
& wheel on a line with said front wheel in
generally triangular formation so as to pro-.
vide a three point support, means for ad-

' ]ustmg the front and rear portions with rela-

tion to each other to move the center of grav-

1,716,732

ity backward, steering means for said rear’

wheel .and sepalate steering medns for said
forward wheels adaptod to ad]ust said wheels
in predetermined angular relation to each

60

‘other, means for drlvmg at least one of said -

wheels to- propel said crane and means for .

suppmtmrr a-crane structure on said wheels

65

in position to overhang forwardly between

said forward wheels.
6. A railless motor propelled crane com-

prising ‘a front portion having two wheels .

-on opposite sides and a rear portion having a

wheel on a line with said- front Wheel in
generally triangular formation so as to pro-
vide a-three pomt support, means for ad-

justing the front and rear portions with rela--

tion to each other to move the center of

gravity. backward, means for steering said -

rear wheel from said front portion and sepa-

rate steering means on said front portion

[ adjacent said means for steering said rear
wheel for said forward wheels adapted to
adjust said wheels qnnultaneously in préde-
termined angular relation to each other,
means for drxvmg said front wheels to propel
said crane and means for supportmcr a crane
structure on said wheels in position to over-
hang forwardly between said forward wheels.

7. A crane, comprising in combination a
"mobile  member, material-lifting devices
thereon, three wheel elements for said mem-
ber arrariged in generally. triangular forma-

tion to provide a three-point support, two of .

qmd wheel elements being arranged in a
pair at opposite sides of said member and the
third wheel element at one end of said mem-

ber, means for variably setting the wheel pair 9

mdependentlv of the third wheel element,
means for variably setting said third element
independently of said pair, and separate
means for varying the bodily relationship of
the wheel axes..

8. A motor propelled crane, ecomprising a
unit having coaxial side wheels, motors for
driving said wheels, a jib supported to over~
hang one end of said unit in a plane substan—
tlally perpendicular to the common axis of

_said wheels, a second unit, slidable connec--

tions between the two units affor ding relative
movements in the plane of the 31b a third
wheel supporting said second wunit, hand
steering means on the first recited umt ex-

tensible connections between said steerlng'

means and said third wheel, and a power
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supply means on said second umt for supply-

ing power to said motors.”

PAUL ALPHONSE HUBERT MOSSAY.



