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TITLE:  COWPACTI ON DEVI CE The present invention rél ates to a-’corr'péc’t-ﬁon
device, notably to one for conpacting weak, uneven ground to produce a

firmer | evel surface. 5 BACKGROUND TO THE | NVENTI ON |t gg%q%elsl red to

conpact ground to produce a firmer, |evel surface; for prepare
ground upon which a structure is to be buirt or to repair structures, suc

h

as roads or runways, which have been damaged. On a small 10 scale, the

ground can be tanped firmwi th a nanual tanping tool or a percussion

t anper . ¥y S Pd&[ itable only for small areas and do not

achi eve an
m“l | i.netres bel ow the surface. Were | arge scal e conpaction of the

the ground at depths nore than a few

ground i s mu t mtl tpaeXd € or el nto the
ground, this ha fﬁféﬂgrt{ﬁ% n achlr?\}ea by g?oxé %mgév\%%ﬁt 8?9;?6% t onnes
or nore fr3QtAbY gk ofnei FOGeCPERAGELRG: oW Ggﬁ R udrougd,eto
conpact ed. pridawiéeea ﬂqﬁnanlmvgl sulrzah@ S a hazardous operati.on, but nuch
of the energy i nparted to the weight is dissipated due to machanl cal and

i npact | osses without achi evi ng useful conpaction of the soil. The process

I s al s& s| BACKGROTINID SO OIHE 1 DIONs rapid wear to the operating

machi nery. Furthernnre such 25 a process cannot be used successfully to

restore ground around a crater in a paved surface, since it causes the ri
of the cralld isoofdensgesiredo toneompack: gropng, ger pPredugei & EErpQE,

conmpact i velfe@reae,suﬂfac&edeﬁdf aéil'énﬁlfé wlpfréﬂs&é ¥ury Qlipén CRPEKahi vel y
i de areaad fre ent tervals. € £
to use a c uEr‘?allsr é? Ihﬁt—g s‘f%rﬁe!iﬁﬁlﬁ rctyrese gueh as (o

a pile driveadst coxlr ruawajs , walglth alml\ré obeppnl dantaged. - On a small
10 scale, the ground can be tamped firm with a manual tamping
tool or a percussion tamper. However, such devices are
suitable only for small areas and do not achieve. any
. significant compaction of the ground at depths more than a
few millimetres below the surface.

15 Where large scale compaction of the ground is required and
‘the compaction has to. extend 25 cms or more into the
ground,. this has hitherto been achieved by dropping a
weight of five tonnes or more from a height of five metres

N\ or more onto the ground to be compacted. However, not only

20 is this a hazardous operation, but much of the energy
imparted to the weight is dissipated due to mechanical and
impact losses without achieving useful compaction of the
soil. The process is also slow and cumbersome and causes
- rapid wear to the operating machinery. Furthermore, such

25 a process cannot be used successfully to restore ground
around a crater in a paved surface, since it causes the rim
of the crater to collapse into the crater.

In order to optimise the compactive force, it is desirable

to apply the force over a comparatively wide area and at

30 frequent intervals. It would therefore be desirable to use
- a conventional reciprocating system, similar to those used

m
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force of the weight to the ground through a broad Conpaéti 6n foot or * %
pl ate. However, whilst such a nmechanismmght find use in conpacting
substantially | evel gfound, it would not have been expected to operate on
uneven ground as is usually encountered in ground inprovenent operations.
This is because the broad foot woul d strike $The ground initially at the.

hi ghest point of; the ground surface underlying the foot. This would usually
be off-centre and 10 this would inpose a tmﬁsting nDnent on the wei ght and
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cause the 20 fioot_to dr.iven %gll wi;ng t hat. ne of actipn. Tha
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conpact i ng 1@nevehid YK I ikpode BICEIisEEng Qﬁdﬁeﬂtoéheﬁﬁeaﬂéraﬁ%bhﬁa dts
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SUMVARY OF THE ENRBREtOMEGRARISMn | D (HeWr t ahrdyeuergies
devi ce for corrpa.moigremd ﬁrﬁsselﬁwﬂs;WMenmmme\becexpeaMptoddmbe

mount ed upon a gRENANl 1L OheSHRRZER! "0 11 HEV E68t Wbre dttached to the

werght or an intermedlate follower by e ball or similar
15 poupllng_whlch allowed the foot to ‘adopt an orientation
barallel to the overall slope of the ground, the twisting
moment might be reduced. However, the impact force from -
the weight would have a component which acts normally to
the overall slope of the ground; and this would cause the
20 ioot to be driven following that line of actlon. That is,
--;he foot would not level the ground but would tend to
.breserve the slope of ' the g¢ground. - This would be
unacceptable. Furthermore, if the foot is carried with the
welght, a srgnlflcant proportlon of the impact force of the .
25 !welght drop is dissipated as the foot :‘strikes the ground
gand aligns to the slope of the ground surface.

§We have devised a device for compacting uneven ground which
' freduces the above problems and enables a rapid stroke
‘hammer mechanism to be used to compact'the_ground. )

30 SUMMARY OF THE INVENTJION:

fAccordingly,vthe present inventionuprOVides a device for
;compacting: and levelling ground, which device is adapted to
‘be mounted upon a mechanism for'supporting the device and

’
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manoeuvring it over the ground, the device conprising®a %eight, a gFo’urid*
engagi ng foot nenber and a nmechanismfor vertically reciprocating the
wei ght so as to apply a series of ground conpacting blows to the ground
engagi ng foot 5 nenber, characterised ig_that the device is configured so
that, when the foot menber acts upon sTdping ground, the ground conpacting
bl ow of the weight acts through a point radially off set fromthe line of
reci procation of the weight, which point is |ocated on the uphill side of
the 10 | i I Pr peap! L ght &8N | ded for
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bet ween t heff emyowiswisting monentt causssd biritherdelemi efh thedwedghktive the
wei ght which is to act on the conpaction foot nenber can be of
conventional reci Ero’cati ng hammer design and construction, Thus

., A,
preferred REEE&R oonbhes Lok wiePReInol$ ndoliadinepP, Fhat it is
adapted to adopt an orientation substantially parallel to

15 the overall slope of the ground underlying the foot member,
notably by mounting the foot member by means of a floating
linkage directly or indirectly upon the base of the means
for guiding the line of travel of the weight. It is
particularly preferred that the foot member be mounted by

20 means of the floating linkage upon a follower member driven
by the weight. It is also preferred that the follower has

\/ - a base face engaging the upper face of the foot member

which is of larger diameter than the lower face of the
: weight é.cting on the follower. 1In this way the impact
25 force of the grbun’d compacting blow of the weight acts

‘through a portion of the ﬁpper face of the follower member

which is radially off set from the line of travel of the

weight, and the effective line of action of the impact

force of the weight is further off set at the interface
30 between the follower and the foot member. -

The mechanism used to drive the weight which is to act on
the compaction foot member can be of conventional
reciprocating hammer design and construction. Thus, a
preferred mechanism comprises a weight moving substantially



-4- \Vertically ﬂn guide rails or the like and driven by a’%iﬁgle. or double’ *

acting pneumati

c, steamor hydraulic cylinder or diesel nechanism The

hanmer nechanismis adapted to be nounted on a suitable support and
transport 5 nechanism Thi's can be a nobilge crane or other notorised
‘Chassi s which can be manoeuvred over the gréUnd The transport means
lpreferably takes the formof a tractor unit having the conpaction device

nount ed at the front end thereof and which also carries the necessary power
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c¢an take a number of forms.  For example lt can be a
radlally enlarged foot to the welght 'so- that the ground
compactlon foot travels with the welght and is rigidly
¢onnected thereto. Howevet, as deta:Lled below, it is
preferred to. pIOVlde a ‘floating or articulatlng linkage
between the foot of the weight and the ground compaction

.foot member so that the foot - ‘member can- adopt an

;orlentatlon at which it follows the overall angle of slope

of the ground underlylng the. foot when in contact w1th the
ground. - The foot member thus preferably comprlses a

'generally'planar plate member, typlcally a circular, square
o or rectangular plate made from.  steel or other suitable

25 .

30

materlal. ~ The- plate member extends in at 1least one

| transverse direction beyond the diameter of the foot of the

weight so that the impact blow of the weight can act

' through'a portion of the foot member which is radially off

set in the uphill direction from the line of travel of the
%eight. The optlmum dimensions for the plate member can be
determined for any given ground and operatlng conditions.
Typlcally, ‘a plate member of- from 1 to -3 metres diameter
w111 give . satlsfactory results :in a wide range of
condltlons. L ' o
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--5- The device of the invention also conprises nmeans for émconnndaiinézaﬁ

| east part of the horizontal conponent of the blow of the weight. Were the
foot menber is rigidly nounted to the foot of the weight, where it is
provided by 5 a splayed foot to the weight, or where the degree of relative
articul ati on between the foot nmenber andthe weight is |imted, for exanple
| ess than [err] about the line of travel of the weight, it wll usually be
necessary to provide nmeans in the nounting of the device on the tractor 10

uni t for accepgpdaéy tf@fh%ﬂewﬂhaéneeaaomoofco&dﬁﬂ&w fibahBe ¥EiLont.

Thi;s: can be achi eved nount L n device of the.in 'E‘Til on on the tractor
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pivoting of LREANEEKGC W alTows'aBhe bh8eddf Cthd 0déficé!l to be held
. substantially fixed but which allows the upper end of the
15  device (the hydraulic cylinder and weight travel guide
rails) to-move away from the vertical to adopt a position
aligned substantially normal to the slope of the ground
against which the ground compaction foot member strikes,
thus minimising the twist which is appl:Led to the support
20 structure of the device.

O

T

However, we have surprisingly found that there is

u substantially no horizontal component of the blow of the
weight which has to be accommodated when the mounting of

. the ground compaction foot member is capable of sufficient
25 articulated to allow it to conform to the slope of the
ground to be compacted at the downward stroke of the
weight. Thus, the device of the invention can be mounted
securely in the substantially vertical position on the
tractor unit, thereby avoiding the need to permit the upper

30 end of the device to swing in its mounting. It will be
_appreciated that the mounting of the device may permit some
pivoting of the device so as to enable the device to act at

an angle to the vertical if desired. For example, the
device can be mounted by means of a horizontal pivot pin or

35 the like and be provided with hydraulic rams to enable it



an angle to the vertical if desired. For exanple, the‘#evice can"Be ::

nmount ed by neans of a horizontal pivot pin or 35 the Ii ke and be provided

with hydraulic rams to enable it

the axis of action of the weight according_ to the ground conditions. W
“believe that the reduction in the horizonT&T conponent of the inpact

force of the weight which has to be 5 acconmodated arises at |east in
- part because the inpact force acts off-centre fromthe line of travel of

t'he wei ght ai

side of the
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‘horizontal component of the impact. force, but also causes

: th‘e so.1.1 on “the uphill side of: thé foot member to be

compacted more than the s011 on the: downh111 side of the
foot member. - Thus, by allow1ng artlculatlon between the
foot of .the ‘'weight and the ground compactlon foot member
an@ by causing the-impact force ‘to ‘act on. the uphill side
of;the foot member, the device of the invention reduces the
problems hitherto expected with the use of a vertically
acilng welght. Furthermore, the dev1ce of the lnventlon
prdgress:.vely levels - the ground it acts om, so as to

_prqduce a substantially 1level surface.  The free

arﬁiculation between the foot of the weight and the foot
meﬁber provides a means for self—adjusting'the off set of
the position of the impact blow on the foot member and thus
1nherent1y biasses the operatlon of the device towards a
strpke acting normally to the plane of the ground.

Theéarticulation-between the foot-of’the'weight'and the
foot member can be achieved in a number of ways, having
regérd to the requirement that the impact force from the
weiéht must act on the foot member off set from the line of

- travel of the 'we'ii'ght and on the uphill side of that line of

travel. _Thus;”the base of the weight can carry the plate



© 30 f oot menber can be achieved in a nunber of ways,

requi r ement

that the inpact force fromthe wei ght nust act on the foot

“havi-ng regard $0 the

menber off set fromthe |ine of travel of the weight and on the uphill side
of- that line of travel. - Thus, the base of the weight can carry the plate
-7- formng the foot nenber Ioosely at t@ched thereto by neans of a
floating of articulating |I|inkage, for exanple incorporating spring or

other resilient nountings which allow the foot nenber to adopt a tilted

orientationg
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t he form of meéberaandr acsodllaposasriedabyi the ofherannul ar sleeve carrles
at or adjacent its upper |lip an annular menber to provide an inwardly

directed fl
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ange. Located within the sleeve is the
In"a particularly preferred embodiment, the foot member is

separated from the base of the weight by an intermediate
follower member which is struck, either directly or via a
cap member cartried by the follower member, by the base of
the weight. The follower is preferably 'supported and

‘guided in: a guide assembly, which is conveniently a

20

25

30

continuation of the guide rail assembly in which the weight
travels. 1In this way, the weight can be raised without the
need to carry the foot member assembly with it. The foot
member preferably comprises a generally flat plate carrying
on its upper face an upstanding annular sleeve, which may
be continuous or discontinuous, for example in the form of
a series of posts in a ripg. The annular sleeve carries at
or adjacent its upper lip an annular member to provide an
inwardly directed flange. Located within the sleeve is the
follower member, whose upper face is eXposed above the
annular member to provide the surface against which the
base of the weight strikes. The follower member carries a

-radial flange or series of projections which engage with

35

the annular member on the sleeve so as td retain the foot
plate upon the follower member. The follower member is
attached, for example by chains or the like, or by means of
inter-engaging radial lugs, hooks or the like on the frame
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foll ower nenber; whose upper face is exposed above the anrul ar nenber- o'- P e
provi de the surface agai nst -which the 30 base of the weight strikes. The
foll ower nmenber carri'es a radial flange or series of projections which

engage with the:annul ar nenber on the sleeve so as to retain the foot plate
upon the foll ower nenber The foll ower menb&P~i s attached, for exanpl e by
chains or the |Iike, or by neans of 35 I nt er-engagi ng radi al' 1ugs, hooks

or the like on the frane -8- within which the weight travels which
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20 or nore. As Qﬂidéﬁaﬁﬁg 3BpLe enld 'or Hifd ¢£&ffower member engages. The
éockets or recesses serve to locate the cap and follower
ﬁembers transversely. = The sockets or recesses can be

15 provided with cushioning material as is conventional in
pile driving equipment between impact faces, and/or such
éushioning can be provided on the opposing impact faces of -

-_ﬁhe weight and the follower member.

'Ji'he parts forming the foot member are sized and -sha_ped so

20 that there is an overall  articulation of from 5 to 20°
v}ithin the foot member assembly about the line of travel of o’
the welght so that the ground engaging face of the ground
compactlon foot member can accommodate slopes in the ground
qf up to 20° or more. As indicated above , it is preferred

25 t'ihat the artiéulation linkages be floating so that the
domponents of the foot member can freely move in all
dlrectlons with respect to one ‘another due to the floating
];:mkages between them. B

_ zis-stated "-above, the impact force of the weight acts on the

30 ﬁoot member i:adially off set from the line of travel of the -
vi&eight and on the uphill side of that line so that the foot
member is driven proportionally-mofe into the higher areas
of  the ground that the lower areas. This effect can be



©25 that the articulation |inkages be floating so that t'me conportentsss of «
the foot nmenber can freely nove in all directions with respect to one
anot her due to the floating |inkages between them As stated above, the

i npact force of the weight acts on the 3 fQot nmenber radially off set
fromthe Iline of travel of the weight and on the uphill side of that Iline
so that the foot nenber is driven proportionally nore into the higher areas
of the ground that the | ower areas. This effect can be -9- achi eved by

t he use of it gl CULknde gal ' : ls 1 s Gal
assenbl i es, a%%%%&?ﬁekgo%}igc%ﬁ_bogﬁt %atsutbﬁlgg‘?tr?tl gfﬁ ng&é’é#‘ \%gé'r?stihgj egl%é: of :
t h& wei ght aaRAtdhecybirdricat tpok mssehlingw&inge the gantagh podadur at
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e of t he YRRERI TP HE- KBEGREOL, BREDEF. OF nfOLUBRer oWLads O RE & f oot
i L is prsz}‘ erp@fltidmtraddeanyIdﬂbrsemltbaarusveraa'sptl?qea:ﬁgﬂ@rﬁﬂ dheabase so 10
that its lo je_cont.acts t r 0. 0pt

di st ance, t;%# c%??&%%’ %'c%gf,fj%% Ti Eﬁﬁgﬁ%f aé%l?sfc%n%lﬁeeﬁagsg% tﬁ‘& nt of
the foot pl weighiheframgéhet gengrendime off tthe | byryel ae€ &het meighit.over

menber, the gew@@ér| NenObtdés! th0ihBPeR8ENthA! effbel ,| 1£C Q! MleTdrted!®
foot plate and the greater the bias tqQwards conpactin t?e ughtl_l areas of
the sl ope ofthale ERSuARLIeWEs memher,have  cFolaved ROntigurebign; §0

tr ?‘-”f} ve:mg dtHepsiess 1@fwe*rhaedg@a@6?ta$]m ]1: Bhes ubpbweleﬁadzéaeobaeheoffoum

wei ght and t various conponents, of . 0 S s a
progressi velgl’fq#%n??ﬂ% ‘gﬁggag?et h‘é'mk{:ﬁﬁ}yt gbt ﬁé ?ggfﬁﬁﬁl’ a gdggi@&a?&tine
effective |iset oframt the centire poiadt dibrihe ffaot tbhateéow Fhet Aargerght is '
of f set progiess] dfb¥er Wk Ay ISR tied i thle oA 1Wed melier, the

larger the off set to the point at which it contacts the
15 foot plate and the greater the bias towards compacting the
uphill areas of the slope of the ground. '

Thus, is usually preferred that the relative transverse

dimensions of the impact interfaces between the base of the

- weight and the various components of ‘the foot assembly

20 increase progressively from the base of the weight to the

foot plate so that the effective 1line of action of the

U impact force from the blow of the weight is off set

progressively radially from the 1line of travel of the

weight at each interface. Typically, the off set from the

25 line of travel of the weight at the interface between the

base of the weight and the upper face of the cap member

will typically be from 20 to 60 cms, the off set at the

interface between the cap and follower members will be from

20 to 60 cms, and the off set at thé interface between the

30 base of the follower and the ground compactibn foot member

will be from 30 to 75 cms. - - We believe that this

progressive increase in the off set also reduces the
twisting moment on the device.

As the weight strikes the ground compaction foot member or



wei ght at each interface. Typically, the off set fromthe:25s. line &f &3
travel of the weight at the interface between the base of the weight and
t he upper face of the cap nmenber will typically be from20 to 60 cns, the
off set at the.interface between the cap aag foll ower nmenbers will be from

20 to 60 cns, and the off set at the interfdCe between the 30 base of the

foll ower and the ground conpaction foot nenber will be from30 to 75 cns.
W believe that this progressive increase in the off set al so reduces the

twi sting nonmentan sthe P [, ght rg u A n.
f oot rre?rber ortthgl%g:%r?'%\éﬁ n?e?r?\gii are clg’p tnrgénbjéﬂﬁé‘f%gf?%gcggfgﬁggﬁgbhgh J
bl ow of the weP§htthe weigbteds ribremtedetbrought the nefsf sedntpeint oofi as<
hreas of i he gioniaety o MLl K mpddl HOidl 58 jhe gbbeclrDE, the

eas gr.ou u L yi _ . As ares
especial l y mheﬁ@vﬁﬂglPaotgﬂ’éﬁBa? r sggbéﬁlt rPeri‘?‘%pé’%;)ft]Pﬁe %H}Fg arepne
nnnert of sgpaﬁhdgtlymngwtm@htfomhmthet.nenbea;nEhhltendspecmalmy wheueh
its | ower edgey rQar ' . C0F : ' :
Fepeated bl ove HHE (RS gOMGE Redth Wk HhE SASEE OF hE Groubd ot VHET
until the foot momens: ofddmpact wbsthetwelght hothe ofeot wemberawidd, tend
whi ch  poi nt he ~sd M C 't e b | ﬁ?ﬁé ' Vb€
surface with t?}:& Pr%pq?(ﬁ ,oorl\(i:\%si% gﬁ‘é’e%el ght %diﬁ% al o_néé]%‘hegi*iﬁg g?'ve.l.
travel of the ¥Beghslape afhr Ehgh gFRURGENt r WHER nFepeatied 1 BievRe Rfer the
Such an agpenbisights el ghowndeassumesda develeboffdyudatibnathealnehbout

ise. The devi cEOGE BRELER, eABRSH A FUBSHaBLaAL . b poRBa o8P tanbREIR, |
|l evel and conpatt gvlmichl opodmfter thefadevicehusyill fbeds eompactimgpai ai ng
damaged roadvaygsnakaht1¥3NY level surface with the impact forces of the
_ : w:’eight acting ‘along the 1line of ‘travel -of ‘the weight
15  through the centre point of the foot member. Such an
aEssembly thus self biasses towards a level ground situation
w:;ithout the need for any adjustment of the foot member or
the cap member during use. | |

Ti:xe device of the invention finds use wherever it is
20 dfesi_red_ to level and compact ground; or other surfaces.

Tféms, it finds use in repairing damaged roadways or runways

aIEld is of espec-ial benefit in such_ uses in that it can be .

u$ed to compact. the existing surface around a damaged area

with a reduced risk of deforming the rim of the existing
25 sﬁrface into the damaged area. - ' '

DESCRIPTION OF THE DRAWINGS: -

Tﬂe device of the invention will now be described by way of
iilustration with respect to the pr:-eferred.-fdrm-- thereof as
shiown in the accompanying drawings in which Figure 1 is a
30 s:'ﬂ;de elevation of the device mounted on ‘a tractor unit;
FJ.gure 2 is a front elevation of the device of Figure 1;
Figure 3 is a detailed view of the foot assembly for use in
the device of Figure 1; and Figure 4 illustrates the

©



“and is of especial benefit in such uses in that it cantbé-used t 0 *coRpact «
t he existing surface around a damaged area with a reduced risk of deform ng
the rimof the existing 25 surface into the damaged area. DESCRI PTI ON O
THE DRAW'NGS: The device. of the inventign will now be described by way of
illustration wth respect to the prefer"rléd'formthereof as shown in the
acconpanying drawings in which Figure 1 is a 30 side elevation of the
devi ce nmount ed on a tractor unit; Figure 2 is a front elevation of the

devi ce of F| t e h S for
use in the eV| e oé%'ﬁlfg;l’guresﬁlllé gﬁl %%%%ﬁhﬂy* %sﬁlgt QSL?QE 8z %‘%uel ation
of™% he f oot lashurdng uge+ he device of Figure 1 during use. DESCRI PTION OF
THE PREFERRED EMBCDI MENT: The device of the invention conprises a weight 1,
for 5 exa [ 1t rlsed and | owered in a frane 2 by
means of a %A F AR = By suitabl e neans. Frane
2 is supported. by a secondary frarre 4 which is carried on the front end '

10" “be’ 1 okt SYLPE" I $Be v o "EhAbrReE iy CHRGES, oT808 5 1o

be | eveld ed atﬂmlz:'tmmcﬂectonne'hdrbpomelghct,l ceatbsedir apds lowenssl athusted in
t he convent |ﬂ§ﬁl| a IH%&{, C | egr verti cal
orientation reqU| r]}egnéﬁé\ee?/gr s?%gf%?f#mgraﬁehbﬁe& i fgrhﬁnlg 9
carries theB¥ able mea@spat Frame 2 &%eﬁuHHPd%tqqqé’Yf ?n&?‘WBFitairé’al

\Eﬂ] ust ment cﬂratxﬁaa 41%1@1 ia derrcdd Qine(tlid Fe@nity endr aasad%ﬁ arfenseoifed to
e secondary e B rensaRl LB ol 6 bR Beyed 3
gui ded Iy geldragidporfediity Yl operatiage siteAandhmafoeuveedf armound i s
located a fqqfe agpggPles "eCh dvblled and compacted. The front end
loader arms 5 can be adjusted in the conventional way to
‘raise or lower the device and to alter its vertical
- orientation if required. However, raising or lowering the
15 arms 6 carries the frame 2 on a curved path. In order that
the final vertical adjustment of the device can be achieved
- linearly, frame 2 is connected to the secondary frame 4 by
means of hydraulic rams 7 which raise or lower frame 2 with
respect to frame 4. The rise and fall of weight 1 is
20 - guided by guide rails forming part of frame 2.

At the foot of frame 2 is located a foot assembly which is

to be driven by the weight 1. The foot assembly comprises

an upper cap member 10 which is located upon frame 2 and is
-retained upon the frame by hooks 8, lugs or other means on

25 the frame 2 engaging co-oberating sockets, circumferential
grooves or the like on the cap member 10. The cap member

has an axial socket 11 in its upper face into which the

base of the weight 1 engages in a loose fit permitting up

to 5° articulation between the weight and the cap 10. The

30 cap 10 has an axial socket 12 in its lower face into which
the axial stem 13 of a follower member 14 locates. Again,

it is preferred that the stem 13 be a loose fit within

- socket 12 so that there is up to 5° articulation between the
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to be driven by the wei ght 1. The foot assenbly conprises san supper. ¢ap 3 e

menber 10 which'is |ocated upon frame 2 and is retained upon the frame by
hooks 8, lugs or other nmeans on 25 the frame 2 engagi ng co-operating
sockets, circunferenti al grooves or the like on the cap nenber 10. The cap
menber has an axial socket 11 in its upper ~¥2te into which the base of the
wei ght 1 engages in a loose fit permitting up to [err] articulation between
the wei ght and the cap 10. The 30 cap 10 has an axial socket 12 inits

| ower face int [ of foll nerber, 14 cat es.. |
Again, it is prbe er?’gd {&E t% {J %ér 1@ oosg\f deRiTedn onkng, -~

]Ehﬁ[ there is agR Qi‘{@rﬁaﬁ@ﬂc@l%tlmmmt\wem the- ifpackp itexfadere ¥
14. , t
ol I ower betweli i 188w opj n@h@%fﬁ'ﬁde Cap di%%fdﬁe ween

the inmpact interfaces between 1he merght 1 ower
The foll ower nenmber 14 preferably has a generally frusto- 5. coni cal shape
"so that its Iovme fBall dwer anémbgsrldlpﬁafefabmnhhbeaugleﬁle:a'ld.yOffﬁfs%B-l?’

- as shown. It d r t, 4be ttache tothe
frame 2 by5cha| ns J%éﬂor egrsrqs&"{%‘g JEE%M %ecﬁ]

be lifted w ththamethe - uppﬁ; cendnof 1steme 18) asrrshamhl y <Idnn£st mgo)
the follower ?Eféﬂ%’eﬁ‘é@stﬁ‘d@sﬁxé Ofoffovﬁéftif bé nﬁttQEhsgf tas th§.' fragten 2

practi cabl e. | .ower nber .carries

conpacti on f 0oPY¥pIchad i) Lfhiath athen W%W%olﬂ%mtlthby fezlﬂ.lomm ng
linkage to perma eshi Cbeatli?ﬂtbﬁt\/\?ﬁfhl&raﬂé“e@ Thigei %ﬂé’!\?némllcg are

2t eul ar 8. DRl R 1 0 el et pesachosmo sy

means of an anrh:r'mlearcelq:m:tearid.rnag tﬂierr&oﬂhsm.s pragticablace of plate 20,
preferably w th;external buttress supports 22. Preferably, 20 the plate

20 and the skrrt 21 are of 'a circular plan
The follower member carries at its lower end a basal ground

cbmpactlon foot plate 20 which is ‘attached to the follower
14 by a floating linkage to permit artlculatlon between
15 them This is the major artlculatlon in the foot assembly,
ahd typically perm:r.ts up to 15° articulation. As shown in
Figures 3 and 4, the linkage can be achiéved by means of an'
annular upstand:.ng skirt 21 on the upper face of plate 20,
preferably with external buttress supports 22. Preferably,
20 the plate 20 and the skirt 21 are of a circular plan
conf:l.guratlon w:.th the skirt 21 located symmetr:.cally about
the centre point of the plate. ' The follower 14 locates
withJ.n the skirt 21 and is reta:r.ned as a loose fit in the
sk:r.rt by any suitable means, for example by an inwardly
25 pro:ectlng annular flange 23 located at or adjacent the
' upper lip of skirt 21 which prevents the broader foot of
-follower 14 from esoapmg from the open top of the skirt.

Tﬁe foot assembl‘y components "a're sized and shaped so that
: the plate 20 can tilt at up to 20° to the axis of the foot
30 assembly - C

Aé shown in Figure 1, the foot assembly can adopt a
pos:r.tlon at which the foot plate 20 lies parallel to the

O



configuration with the skirt 21 located symmetrical | ytabbut the centre’ o
point of the plate. The follower 14 |ocates within the skirt 21 and is
retained as a loose fit-in the skirt by any suitable neans, for exanple by
an inwardly 25 projecting annul ar fl e 23 located at or adjacent the
upper lip of skirt 21 which prevents the broader foot of follower 14 from
escaping fromthe open top of the skirt. The foot assenbly conponents are
si zed and shaped so that the plate 20 can tilt at up to [err] to the axis

gL’Q:)Peafgggl on ats%ﬁg ty?]ﬁ?ﬁufheeémp{eatehg%ﬁ para#’glu?% ?g%& -13- _
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engages th f t he rad| set_ from
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of trasel dihewplatelandheff rmetvetghthet uphéllcaidel oft hEhe npineé bdrces

are transf h p h I e te 20
at point %f%% émfuﬁglﬁg ‘a %@aé’sgtﬁ%)o‘%égl a%]ﬁr at e i@éugh%g nmor e
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: - bias diminishes until the horizontal is reached, at which

15 point the plate 20 will be driven directly along the line

of travel of the weight and hence along the line of action
of the impact force of the weight. BAny tendency to adopt
a non-horizontal position and hence form a non-level area
will be corrected by the opposing bias which would then be

20 created by moving the line of contact between the follower
14 and the plate 20 away from the line of travel of the
weight.



14 ‘and the plate 20 away fromthe line of travel of the webght. ...-14- + 3% 3 e
CLAIMS: 1. A device for conpacting and | evelling ground, which device is
adapted to be nounted upon a mechani smfor Supporting the device and
nmanoeuvring it over the ground, 5 the deV|c conprF&kﬁg—a—mer‘ﬁf"—é"ﬁround

-engagi ng f oot menber and a nechani sm for ve |cally
I\/vel ght so as to apply. a series of ground conpacti mgiﬁ m m m& ﬁund
on

lengagi ng f oot nenber characterised in that the devi s guwred so

‘t hat, when the mber acts 10  upon sl opi ng dround, the ground —_
conpacting bl ow” ¥+ wei ght acts through a point'radiarly off set from i 4
the line of reC|procat|on of ‘the weight, which point is-located on the o

uphi Il side of ghe |'A“Qié3f1é@¢f@f0§éhpﬁat%gt %d/vqaréuﬁ@l ??é\iﬁd?rﬁhich
C

provi ded for ac nnndatL par of 15 he horlzon al, -cqnponent
of any tw stlngaﬁﬁf % e -UpRp. - & W Ra(ﬂe‘:g;'t %

clainmed in clai Mpommmg rtltémiéxmte rmimauanaemingdltoovént the gsound,

51505 theByrpin Aefee M HoBE I KINGTY Reibnfsl o Srolifel ¥ndidty | £BoRPC
ground, mherebymembenNQQQtangummmmxﬂmtﬁ@rmﬁﬁgﬁﬂq&ihﬂkﬁﬁ@iprﬁék;nmpbhe .
the upper face Qbiyh¢ f tameé% oawaeﬁé@dbfl g¥ohd e, ?QEiEihQ”b%wEhe

f oot nmenber which I's o set from

_ e centre point of the foo
B0 Aol co O [Ehe AR SIRAT RS ROt BTy CHATAELOTHERS, Lh; kBat
foot nenber is phentedibe maaaenﬁigﬁréaogﬁlﬁna&)nﬂﬁgetmmotobEEmbmberoﬁcas

Pt oy Biethrslantng | chabtgoknd DEBRbY sfest O SHUBR. Bt the,
s provided |ntwenghmaaets through a point radlally off set from the line
| of reciprocation of the welght, whlch p01nt is located on
the uphill side of the line of rec1procat10n of the weight;
_ gnd means are provided for accommodating at least part of
15 the horlzontal component of any twisting moment caused by
-the blow of the welght. '

2 A device as claimed in claim 1, wherein the foot
hember is mounted so that it is adapted"to adopt an
brientation substantially parallel to the overall slope of
20 ihe_ground underlying the foot memberiWhen in contact with
the ground, wﬁerehy the compacting blow of the weight is = \a
;dapted to act upon the upper face of the foot member
through a radially outward portlon of the foot member which
is offset from the centre point of the foot member.

25 3. A device as claimed in either of the preceding claims,
whereln the foot member is mounted by means of a floating
linkage upon the base of a means for guiding the line of
travel of the weight.

54. A device as claimed in any one of the preceding
30 ;claims, wherein a follower member is pfovided intermediate
the weight and the foot member, which follower member is
?adapted to permit articulation of the foot member about the
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t he wei ght and the foot nenber, which foll ower rrenber':izérlgd_q&e;dit_oip:emt-
articulation of the foot nenber about the -15- line of travel of .the
wei ght . 5. A device as clainmed in claim4, wherein t Hmn‘“\mm 1s
“mount ed by means of a fioating Iinkaggl t the base of. el

the line of travel of the 5 weight, he foot menmber being fourft ed

nmeans of a floating |inkage upon the base of the follower nmenber so as to
permt articul ation of the foot menber about the line of travel of the

wei ght. 6. JAndeWE vl dfMGd Ridilghith 5. wherein the floating 10

li hkages bétween the travel gui de ns and the foll ower nenber and between
tHe fol | oner nmenber and the foot menber are provided by neans of engaging

one nenber swi t hiah Gevdlge! s mdc:mrctm:iayufm@wm tHe folldeeice as

bace Tace BARESEGE roSufkER Py:dedma bt (HofiRbRib” Mk o HR e °

di anet er t base hef| awmednsefot uidigighthaciling of t bravell ofr thenber,

i oct Fon' SEIORTnECR,CES0E, Mo SR oIk Ed B aer! B, gact one

as clained® ﬂwgoaén&ag@hapgne’ébeub@swaﬁ rﬁle wedlomwer Wsmareru €01 @Si on
bet ween t heof gehnmnhetleﬁdatmenl bPetipé fdcty tlener! ABoWd @he Lsnkrém S to

200. 9. A device ained.in any one of clainms 4 to 8, 25 wherein a
cap nenber travel a%%é’éd“ﬁéﬂ%&n the fol |l ower nenber and the base of the
wei ght, which cap nenber permts articul ation between the weight and the

\Fol | mb f
Clai m. wnkrol m (ReTIFRceBr ChATadd, J57eTRlal B P AP ROTERAIER"D . e
i s adaft ed liskages thetngenm thet hitavebr gnédeomeans and “the “follower

member and between the follower member and the foot member
are provided by means of engaging one member within a
annular member carried by the other.

7. A device as claimed in any one of claims 2 to 6,
15 wherein the follower member has a base face engaging the

upper face of the foot member which is of larger diameter

than the lower face of the weight acting on the follower

member, the foot member having a ground engaging face which

extends in at least one direction beyond the base face of
\_/ 20 the follower member.

8. A device as claimed in any one of the preceding
claims, wherein the articulation between the foot member
and the line of travel of the weight is from 5 to 20°.

9. A device as claimed in any one of claims 4 to 8,
25 wherein a cap member is interposed between the follower

member and the base of the weight, which cap member permits

articulation between the w_eight and the follower member.

1o0. A device as claimed in any one of the preceding
claims, wherein the line of effective action of the weight
30 impact force is adapted to act through a contact portion of

|
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-16> the base face of the weight which is |ocated radlally oufmardly for o :
the line of travel of the weight, and the inpact force acts,upeﬁ/rhé’ﬁﬁﬁg%’ﬂ’b

face of the foot nenbéer through one or nore |nterrred| ate menber

contact 5 portions of the base faces of th i nt ernmedi ate

are each located radially outwardly fromth F‘ne of travel’ MEIght
with respect to the contact portion of the preceding nmenber: so as to
provide a radial off set in the Iine action of the melght bet ween

il

successive Merbggs de ace Aot GRIERS! LD 47 BABANSEAMIAY ~

radial off set i's from at the7int ase o0
the wei ght and PH§W§§ﬁéyfﬁﬁﬂﬂcﬁhﬁh%lﬁﬁpoﬁeFﬁéﬂe&m?ﬁﬂth%éw¢h0btiaééd the

bet ween the bas¢mphctheEarde r@sberupsl the upper ek Wt ttRefl 8bbeWilember
menber; and the d|a off set 15 i.s .from 0 to 75 .cns aEB he nterfac
e, Jhbe R, Foptac

between the bas IRE | Ghie FOKEJI-SHTS

menber. 12. 5A dgmu:d:é.omsccuﬂblgethasba:fmcbs afbsthoge aintemeﬂbatenheimee:s :

descri bed. 13. 0

cl ainms, subst a?'{ﬁlg:ﬁ y%%a%%%e dléﬁ%éfdgrr%mgggg ?’E‘tgg%da&ﬁ resp%&% 3‘

shown in the actrayedypfgtheaweigbt with mem%ctq &hecmmqm@ogmmdof

characteri sed '%nbhﬂre%ébi\ﬂr?%éﬂo&aé PioPie C4 f&&éﬂiesiél 8¢t in
d progressive Ieve

clainms is used to cQmnpact a the groun
he llne action of the weight between suUccessive members.

10 il. -A device as claimeﬁ.in claim'iO, wherein the radial
‘off set is from 20 to 60 cms at the interface between the

5ase of the weight and the upper face of the cap member and

ét the interface between .the base of the cap member and the
upper face of the. follower member; and the radial off set
15 ls from 30 to 75 cms at the interface between the base of
the follower member and the upper face of the foot member.

iz. A device according to claim 1, substantiélly as
herelnbefore descrlbed.

i3. A dev1ce as claimed in any one .of the precedlng
20 clalms, substantlally as hereinbefore described with
;espect to and as shown in the accompanying drawings.

ﬁ4. A method for compacting ground, characterised in that

a device as claimed in any one of the preceding claims is

hsed to compact and progressively level the ground.
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