"Bri dgi ng span structure intended in particular for the clearing of ditches

by vehicles and

systemfor the transfer and | aying down of such a

structure" The present invention relates to a bridging span structure
intended in particular for the clearing of ditches by vehicles such as
arnmoured vehicles of the Engineering Corps and a systemfor the transport

on a vehicle of

at least two bridging span structures intended for the

clearing of ditches and for |aying down the bridging span structures over
the ditches fromthe vehicle. One knows a systempermtting to | ay down
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to the vehicle

tHfearg Byt velic besimsuchpeasr artiosregly i wghﬂolxes ofoft hehe

Engineering Corps and a system for the transport on a
vehicle of at least two bridging span structures
intended for the clearing of ditches and for laying down
the bridging span structures over the ditches from the
vehicle.

One knows a system permitting to lay down from a
vehicle a bridging span of short length or of greater
length after the end-to-end assembly of two or more
bridging spans of short length.

is described in the document
the name of the applicant and

FRXB-2,683,837 i
essemtd prises a beam for supporting and
launching a bridging span or assembled bridging spans,
displaceable in relation to the vehicle towards an
overhanging position; means for the displacement of the
bridging span or of the assembled bridging spans in
relation to the beam to an overhanging position forward
of the beam; and a plate supporting in a guided manner
the beam and which may tilt in relation to the vehicle
together with the beam to permit the laying down of the
bridging span or of the assembled bridging spans over a
ditch to be cleared.

In the inactive position or position of transport on
the load vehicle, the beam has its portion behind the
supporting plate accommodated between two superposed
bridging spans and the connecting arms forming braces of
both bridging spans, each one being U-shaped and
pivotally connected at its ends to two internal side-
walls, respectively, of two central boxes of two
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bri-dgi,ng span or of the assenbl ed bridging spans over a ditch to be
cleared In the inactive position or position of transport on the | oad
vehlcle the beam has its portion behind the supporting plate accomodat ed
bet ween two super posed bridgi ng spans and the connecting arns formng
braces of both bridging spans, each one being U shaped and pivotally
connected at its ends to two internal side- walls, respectively, of two
central boxes of two 2 bridging span el enents. Both connecting arnms of
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of the beam from
vehlcle, in which they are locked to the lower bridging

span.

The hereabove known system has thus the major
lnconvenlence > to require a complex structure of lifting
table mounted onto the chassis of the vehicle and
associated control means for raising it from an
inoperative position, after withdrawal of the beam from
above the lower bridging span and acting upon the lower

ends of the U-shaped connecting arms of this bridging
span to move them away from each other to their position
of locking to the lower bridging span.

The present invention has as its object to remove

the hereabove inconvenience of the known system by
proposing a bridging span structure intended in
particular for the clearing of ditches by vehicles such
as armoured vehicles of the Engineering Corps,
comprising two parallel bridging span elements with
upper treadways and connected to each other by two
connecting arms forming braces and which is
characterized in that each connecting arm has
approximately a ()-shape, both coaxial base elements of
which are‘éégigggggg;gij%olts having each one their
ends connected to the body of the corresponding bridging
span element by a ball-and-socket pivotal connection;
each pivoted bolt is rotatably mounted oppositely from
its ball-and-socket pivotal connection in a bearing held
against rotation at the body of the bridging span
element and which may slide in relation to the latter so
as to permit the displacement of the pivoted bolt in a
plane perpendicular to the bridging span elements about
the centre of pivotal connection of this bolt; and in




above the | ower bridging span and acting upon the |ower ends of the

{U- shaped connecting arnms of this bridging span to nove them away from each
ot.her to their position of locking to the IOwer bridging span. The present

i nvention has as its object to renove the hereabove i nconveni ence of the
known system by proposing a bridging span structure I ntended in
particular for the clearing of ditches by vehicles such as ar nour ed
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connected bolts opposite to the ball-and-socket pivotal
connections and the axes of rotation of which are
coaxial with the axes of rotation of the pivotally
connected bolts; two rollers held in bearing
relationship by an elastic means upon the lower portion
of the eccentric shape of each cam according to a force
providing the holding of the connecting arm in its
normal position of use, the eccentric shape of the cam
being such that during the rotation of the connecting
arm in one direction or in the other one, either one of
the two rollers exerts upon this cam a torque for the
rightening of the connecting arm to its normal position.

Both aforesaid rollers are mounted onto a common
yoke made fast to one end of a supporting shaft slidably
mounted in a stationary casing made fast to the body of
the corresponding bridging span element and the
aforesaid elastic means comprises a prestressed spring
accommodated in the stationary casing and exerting upon
the supporting shaft a force for holding both rollers or
either one thereof in bearing relationship upon the
lower periphery of the corfesponding cam.

Advantageously the lower portion of each cam where
both corresponding rollers are simultaneously bearing is
flat and is located between two symmetrical portions of
the eccentric shape of the cam.

Preferably, the aforesaid bearing is a
parallelepipedic block accommodated in a rectangular
guiding window of the block formed in the body of the



3 that*' neans are provided for automatically returning each connecting arm
to its normal position of use in a plane sub‘itantlally perpendi cular to
bot+ bridgi ng span el enents and to hold the tonnecting armin this nornal
position of use. Preferably the returning and hol ding neans of each
connecting armconprise two identical parallel cans made fast to the
connecting armat both ends of the pivotally connected bolts opposite to
t he bal | - and- socket pivotal connections and the axes of rotation of which
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coxrresponding bridging span element.

The bridging span structure also comprises as being
associated with each one of the two connecting arms, at
least two stops made fast to both bridging span
elements, respectively, onto which the corresponding
connecting arm may be caused to bear in the swung down
position of the latter.

Each connecting arm comprises as being made fast to
the central connecting portion of the Q, two pairs of
riding rollers extending each one in parallel relation
to the bridging span elements.

Protective rubber bellows are provided for tightly
closing the passageways between the bearings and the
rectangular guide windows.

In the normal position of use of one connecting arm,
the prestressed springs associated therewith have their
maximum length, '

The invention also proposes a system for the
transfer upon a road vehicle such as a truck of at least
two bridging spans superposed on a frame of the vehicle
and which may be assembled end-to-end and for laying
down each one of the bridging spans or of end-to-end
assembled bridging spans over a ditch to be cleared,
each bridging span having such a structure as previously
defined and being of the type comprising a beam for
supporting and launching one bridging span or assembled
bridging spans and displaceable in relation to the
vehicle towards an overhanging position; means for the
displacement of the bridging span or of the assembled



aforesald el astic neans conprises a prestressed spring acconmodated in the
statlonary casing and exerting upon the supporting shaft a force for
holdlng both rollers or either one thereof i: bearing relationship upon the
| ower periphery of the corresponding cam Advantageously the | ower portion
of each cam where both corresponding rollers are sinultaneously bearing is
flat and is |ocated between two symmetrical portions of the eccentric shape
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structure al so conprises as bein
characterlzed 1n that during the laying down of the
bridging span or of the assembled bridging spans, that
end of this bridging span or of these assembled bridging
spans which is opposite to that already bearing upon the
bank of the ditch opposite to the road vehicle is
supported at the end of the laying-down and launching
beam by the rear connecting arm of both bridging spans
elements of the bridging span or of the rear bridging
span of the assembled bridging spans during the tilting
of the beam until the laying down of the said end of
bridging span or of the assembled bridging spans upon
the bank adjacent to the road vehicle, whereas the
connecting arm bearing upon the laying-down beam may
pivot in relation to the bridging span elements above
the pivotally connected bolts so that the connecting arm
may adapt itself to the different inclinations of the
laying-down beam.

In the transportation position on the road vehicle,
the laying-down and launching beam is disposed between
two superposed bridging spans and the connecting arms of
both bridging span elements of the lower bridging span
assume a downwards swung position underneath the laying-
down and launching beam while being in contact with the
latter through the medium of the riding rollers of the
connecting arms.

Both downwards swung connecting arms are also
bearing upon the stops made fast to the bridging span
elements. .

The connecting arms are rightened to their normal
position by the returning means exerting a rightening
torque thereupon after withdrawal of the laying-down and



associated wth each one of the two connecting arnms, at |east two stops
made fast to both bridging span el enents, rgspectively, onto which the
cofrespondi ng connecting arm may be caused Yo bear in the swng down
position of the latter. Each connecting arm conprises as being nade fast to
the central connecting portion of the [err], two pairs of riding rollers
extendi ng each one in parallel relation to the bridging span el enents.
Protective rubber bellows are provided for tightly closing the passageways
bet ween t he bealdiamgshdmg t heamecfeomuletwpendeboithdosspetposéd rnoridding
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two elements forming a fork and made fast to the drive
chain and adapted to grip the central portion of one
connecting arm between both pairs of riding rollers of
this arm bearing upon the laying-down and launching
beam.

The invention will be better understood and further
objects, characteristics, details and advantages thereof
will appear more clearly in the explanatory description
which will follow with reference to the attached
diagrammatic drawings given by way of example only
illustrating one embodiment of the invention and in
which :

Figure 1 is a view in cross section showing three
superposed bridging spans in the transportation position
upon a road vehicle.

Figure 2 is a half top view according to the arrow
IT of figure 1.

Figure 3 is a view in section along the line III-TIII
of figure 2.

Figure 4 1is an enlarged wview in section of the
portion circled at IV on figure 1.

Figure 5 is a side view according to the arrow V of
figure 4.

Figure 6 is a view in half-section along the 1line
VI~VI of figure 4.

Figure 7 1is a perspective view diagrammatically
showing the assembly of one connecting arm between two
bridging span elements.



di spl acenent of the bridging span or of the assenbl ed 5 bridgi ng spans
_inrelation to the beamto an overhangi ng position forward of the

supporting and | aunching beam and a plate Sﬁpporting in a gui ded manner

t hee beam and which may tilt in relation to the vehicle together with the
beamto permt the |laying dowm of the bridging span or of the assenbl ed
bridgi ng spans and which is characterized in that during the | ayi ng down of
the bridging span or of the assenbl ed bridging spans, that end of this
bridgi ng span or of these assenbl ed bridging spans which is opposite to
that al ready bearingFipBRet §e banR stievheaererdinppssi ttdhe carhewr ¥3dI of

vehicle is supporigdrat 4 heiemdoak tdihrdea ity davn ¥ 4@yng Eﬁgiﬁga@é%h
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span or of the ag?egPéggebéidging spans upon the bank adjacent to the road
h

vehi cl e, whereas .onnecfing arm bearing upon the | ayi ng-down beam nmay
pivot in relation toFigererillgilsy apdhagrammaticalsdde twieewi o6t &hley means

connected bolts gort hajghten£AGNEGHe NeMMBcting arm of bridging span
elements to its normal position.

Figure 11 is an enlarged view in cross section of
the central portion of figure 1.

Figure 12 is a view in section along the line XII-
XIXI of figure 11.

Figure 13 is a side view of the beam for laying down
and launching one bridging span shown in particular on
fiqure 11.

Figure 14 is a view in section along the line XIV-
XIV of figure 13.

Figure 15 is a view in section along the line XV-XV
of figure 13.

Figure 16A is a partial view in section along the
line XVIA-XVIA of figure 14 ; figure 16B is a
perspective view according to the arrow 16B of figure
16.

Figures 17A to 17F show some of the different phases
for depositing assembled bridging spans above a ditch to
be crossed.

Figure 18 shows in cross section the configuration
of two bridging span elements bearing upon one bank with
different levels of a ditch.

Referring to the figures, the reference numeral 1
designates a road vehicle such as a truck permitting to
transport towards a ditch 2 to be crossed by vehicles,
such for example as armoured vehicles of the Engineering
Corps, three bridging spans, namely an upper bridging
span 3, an intermediate bridging span 4 and a lower
bridging span 35, respectively, superposed on a
longitudinal chassis 6 of the vehicle.



: nay.adépt itself to the different inclinations of the |aying-down beam In
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The system for assembling bridging spans and for

depositing the latter is in a general manner identical
with the one described in the French patent No 2,683,837
incorporated herein by way of reference and will
therefore not be discussed in detail, apart from the few
differences which will appear subsequently - in the
present description.

The bridging spans 3, 4, 5 are identical and are
each one formed of two parallel bridging span elements
3a, 3b; 4a, 4b; 5a, 5b connected to each other by two
connecting arms forming braces 3c, 4c and 5c. Each
connecting arm may be swung downwards from its normal
position of use to a position permitting the passage of
a beam 7 for launching and depositing a bridging span as
shown on figures 1 and 11. These figures thus show that
the connecting arm 4c of the intermediate bridging
span 4 assumes a downwards swung or lowered position so
as to increase with respect to the connecting arm 3c of
the upper bridging span 3 the height of accommodation of
the beam 7 in the rest or inactive position upon the
vehicle 1. '

Both bridging span elements of each bridging span 3,
4, 5 comprise two parallel upper trackways 3d, 4d and 5d
and each bridging span element comprises a central rigid

body or box 8 and two access jibs 9, 10 assembled to QR

~
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both ends, respectively, of the central box 8 so as to {7&
7~

extend the upper trackway of this box. The access jib 9
is fastened to one Ei?}ion of the central box.8 by a
transverse pivot pin¥’1l and to an opposite portion of
this box by locking means 12 which are unlockable so as
to permit the jib 9 to assume a lower position shown on
figure 3 in the case where one bridging span 3; 4; 5



and nounted onto at |east two toothed end wheel s thensel ves rotatably
mounted onto the beam and at |east two elegents formng a fork and nade
fast to the drive chain and adapted to grip~the central portion of one
connecting arm between both pairs of riding rollers of this arm bearing
upon the | aying-down and | aunching beam The invention will be better
understood and further objects, characteristics, details and advant ages
thereof will appear nore clearly in the explanatory description which wll
follow with ref ®&diceshouie ke t deRegifedgravemt ic dihfhngsCyi ¥@n BPwWangd of
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l'ine greater length. W

The means for locking each liftable jib 9 of one
bridging span to the corresponding box 8 of the latter
and the means for loéking each raised access jib 9 to a
stationary jib of another adjacent bridging span may be
of the kind of those described in the French patent
No 2,683,837, These locking means may also be
constituted by those which have been described in the
French patent application No. 95 09 432 filed on
August 2, 1995 in the name of the applicant and
incorporated herein by way of reference.

Both elements of one bridging span 3 ;4 ;5 are
assembled by their connecting arms in such a manner that
the bridging span may have available at each one of its
ends, two access jibs, name%z a movable access jib 9 and
a stationary access jib 10§ respectively, so that there
be no imposition for the direction of presentation of
the bridging spans during their coupling. §%\:p/

Each bridging span 3 ;4 ;5 moreover cpmprises two
pairs of front and rear riding rollers {14} fastened in
mutually confronting relationship two both internal side
walls located opposite each other, respectively, of two
bridging span elements. The riding rollers 124 permit
the displacement of the corresponding bridging span
along the depositing ag%(launching beam 7 by riding upon
two guide rails ls\ﬁéormed of two side shoulders,
respectively, of the beam 14 provided at its upper
portion. VKQ

According to the invention, each connecting arm has
approximately an {2-shape located in the normal position
of use shown on figures 1 and 11 for the upper and lower



VI-VI ‘of figure 4. Figure 7 is a perspective Vi ew di agrammatical |y show ng
the assenbly of one connecting arm between tﬁo bri dgi ng span el enents. 7
Figure 8 is a view according to the arrow VP of figure 4 with one
connecting armof two bridging span elements in the downward swung
position. Figure 9 is a viewin section along the line I X-1X of figure 8.
Figure 10 is a diagranmatic side view of the neans for rightening one
connecting armof bridging span elements to its nornmal position. Figure 11
i s an enl arged VWPEHAFANGr 05BaB8Ect Bonadfl t he céntral pdamieon smlbstaglmaljly

Figure 12 is a pempendseataen aong drae 'tLBﬁ %hgdﬁ}ihh OfaLégureqb” ob ngx‘”e

13 is a side view of the | ayi ng down~an aunchi ng one
span shown in pé???fﬁf%?ngﬁnglggFé dgingri GiRad 14elements ew Batbecdoskiallong

the line X V- Xelefehtguref 1hdi Gse 1o S theVi EW idre et idhtng t g
line XV f§§ directed transversely of both corresponding
bridging span elements in the normal position of use of
the associated connecting arm and which are each one
connected to the body of the box 8 og one bridging span
element, in the present case the element 3a of the
bridging span 3 as shown on figure 4, by a ball-and-
socket pivotal connection 17 comprising a bracket 18 for
supporting the female sphere 19 in which is accommodated
the male sphere 20 made fast to the end of the pivoted
bolt 16, the supporting bracket 18 being itself fastened
in a female supporting part 21 made fast for example by
welding to the body 8 of the bridging span element 3a.
The bracket 18 is fastened in the supporting part 21
- through the medium of a screw 22 coaxial with the
pivoted bolt 16 and the head of which is accommodated in
a bore 23 endwise of the bolt 16.

Each pivoted bolt 16 of one connecting arm is
rotatably mounted oppositely from its ball-and-socket
pivotal connection 17 in a bearing or pad 24 constituted
by a generally parallelepipedic block held against
rotation in relation to the body 8 of the bridging span
element in a rectangular window 25 formed in the body 8
in perpendicular relation to the longitudinal axis of
the bridging span element and in which the bearing 24
may slide. Each window 25 is ©provided in the
longitudinal web 8a of the body 8 of the bridging span
element so that the bearings 24 convey the longitudinal
forces exerted upon the bolts 16 into the longitudinal
webs 8a of the body 8. The ball-and-socket pivotal
connection 17 and the bearing 24 of each pivoted bolt 16
thus permit a free rotation about its axis of rotation

OX and a vertical displacement thereof long an
orthogonal axis 0Z as symbolized on figur@ of the



of figure 13. Figure 16A is a partial view in section along the line

" XVIA-XVIA of figure 14 ; figure 16B i a perspective view accordi ng
to the arrow 16B of figure 16. Figures 17A to 17F show sone of the

di fferent phases for depositing assenbl ed bridgi ng spans above a ditch to
be crossed. Figure 18 shows in cross section the configuration of two
bridgi ng span el enents bearing upon one bank with different levels of a
ditch. Referring to the figures, the reference nuneral 1 designates a road
vehi cl e such as &CFresSkopeingt t¢ornectingngpor t3¢ onwdrdsand dbtch Ctherbise

crossed by vehi chasq, Sudut BoPKaTR! hs ALAPUABHuYCiNd Sl bRCand m

Engi neering Corps, three brldglng spans, nanely an upper bridging span
an i nternmedi ate BPVEgidRPEpahl® HRPAEES ofér Briatfihgconapgiiop C of the
respectively,  buperpasedocker pivaigil udconhecbashi s 1§ of ihheavehhTdrce

bri dgi g spans sEeaPeRd3sRIaEFe RN BorsRepeRaTEE RPLEIRE AP TR 1R IR ng
spans end-t o- endagn@ngepddilt isep tite sidseadplently i thyi sgmepafis the cases of
use of the bridging spans. J

A rubber bellows 26 is tightly fastened about the
external end of the bearing 24 and to the longitudinél
web 8a of the body 8 in a suitable housing of the latter
so as to protect the inside of the body 8 of the beam
from dirt such as mud.

Each bridging span element also comprises means
permitting to automatically return each connecting arm
of two bridging span elements to its normal position of
use and to hold the arm in this position.

These means comprise two identical parallel cams 27
made fast to the corresponding connecting arm 3c, 4c, 5c
at both ends of the pivoted bolts 16 opposite from the
ball-and-socket pivotal connections 17. The axis of
rotation of each cam 27 is coaxial with the axis of
rotation of the bolt 16 and the eccentrically shaped
formation of the cam 27 extends about the bolt 16 over
an angle of about 270° as this is better visible on
figure 5 while being symmetrical with respect to the
middle plan extending transversely of the corresponding
bridging span element and passing through the pivoted
bolt 16.

The means for returning and holding each connecting
arm also comprise two rollers 28 with axes of rotation
29 parallel to the axis of rotation of the corresponding
pivoted bolt 16 and elastically held in bearing
relationship upon the lower portion 27a of the
eccentrically shaped formation of the cam 27 with a
force providing for the stable holding of the
corresponding connecting arm 3¢, 4c¢, 5¢ in its normal
position. The eccentrically shaped formations of both



above-a ditch. The system for assenbling bridging spans and for depositing
the latter is in a general manner identical .with the one described in the

French patent No 2,683, 837 incorporated heréﬁ% by way of reference and wl |
therefore not be discussed in detail, apart fromthe few differences which
wi | | appear subsequently in the present description. The bridging spans 3,
4, 5 are identical and are each one fornmed of two parallel bridging span

el enents 3a, 3b; 4a, 4b; 5a, 5b connected to each other by two connecting

arns formng br #2218 327 4craspestivedyh coanciited avithayobe swmmgecting

downwar ds from i4smnaretlsul®sitdian @lr Aorétaeibh' ot PEL Y LRI 5 hh%ne
passage of a beam 7 for |aunchi ng and de 05|t|[g% gi ng span as shown

on figures 1 an HEeCHLRROF | d i §etm£?%ﬂuﬁ0q °4%et56nﬂ§é§|@§raﬁﬁth?ﬂﬁ

t he intermedi at eorbe i olfi bhe spaa #oasengesaaedamwuganswaw Q:roﬂx@wcmdun
position so as té)&nCE?asg WEOQ espegt to IhtE copnecthgg m_3c of

upper bridging span 3“fthe‘hei ght of ac@%nﬁﬁﬂ% SRRt begﬁFfe%Q nﬂést
or inactive posi¢ewrechbngtaemyvedi tte norBal hpbsitgongaspaneewdidnisseofit
each bridgi ng spapbseq ﬁenéﬁfonprlse two parallel upper trackways 3d, 4d and

5d and each bridging Span e enment _conprises a central rigid body or box 8
and two access J|bsg@7 okkerg)| 28 age mounted in a common yoke 30 made

fast to qne end of a supporting shaft 31 slidably
mounted in a stationary casing 32 made fast to the
web 8a of the body 8 of the corresponding bridging span
element by a fastening flange 33. As shown on figure 4,
the shaft 31 is perpendicular to the axis of rotation OX
of the corresponding pivoted bolt 16 and a prestressed
spring 34, constituting the elastic means holding both
rollers 28 in bearing relationship upon the cam 27, is
accommodated in the étationary casing 32 substantially
coaxially with the supporting shaft 31 which is shown in
the upper high position corresponding to the maximum
elongation of the spring 34. As this is shown in
particular on figure 5, the lower portion 27a of each
cam 27 whereupon both corresponding rollers 28 are
simultaneously bearing in the normal position of the
connecting arm is flat and located between both
symmetrical portions of the eccentrically shaped
formation of the cam 27.

Figures 8, 9 and 11 show that at least one of the
bridging spans 3, 4, 5, in the present case the
intermediate bridging span 4 also comprises two pairs of
cylindrical rubber stops 35 fastened to both mutually
confronting webs 8a, respectively, of both elements 4a
and 4b of the bridging span 4 with both stops 35 of each
pair being located symmetrically to the plan orthogonal
to the longitudinal axis of the corresponding bridging
span element and passing through the axis of rotation OX
of the connecting arm 4c. Each stop 35 is fastened to a
fastening lug 36 fastened in perpendicular relation to a



bot-h ends, respectively, of the central box 8 so as to extend the upper
trackmay of this box. The access jib 9 is fastened to one portion of the
ceritral box 8 by a transverse pivot pin 11 gagd to an opposite portion of
thi's box by |ocking means 12 which are unlockable so as to permt the jib 9
to assune a | ower position showm on figure 3 in the case where one bridging
span 3; 4; 5 9 only should be deposited over a ditch, or an upward swung
position as this appears fron1the assenbl ed bridging spans 3, 4, 5 on

[ - | h [Jb_9 of the bridging span_is
fastened by su (ABTES| ShRPALE nEARE Fpohnantbhepa sPY: FARLPYBLoSEeHr 28 -
adj acent bri dgi Mhepayltiodirdcmla Stopgi 3§ sp@inaofsapmeapalirl engt hfagihena@ans
for Locking eachylih! ehler] H0s3008;00° BEL 9% goSPRC{ Enblg §9p6ERRARALI0

box 8 of the latter an eac rai se
stationary jib oﬁx%ﬁopﬁeﬂnﬁéﬁaﬁéﬂiQNI%&ﬁ¢$P$phn ke tpdagfe tof Bymme@ty.

those descri bed M&é@eefrw@ﬂ 9@6§§t3§|0f2c§§§ 83¢n otﬁQESSf tﬁgg%?gg&n

nmeans may a constituted b% t hose™ whi ch have been
t he French[xﬂewﬁp%ﬁp?iﬁﬁ?PBﬁ ' NG ESBECESVRAY /f Ar&d RAFitioned in Telation

to these Dbridging span elements so that the
corresponding connecting arm be caused in its downward
swung lower position to bear upon these two stops 35
while being inclined with respect to the plane of
symmetry by a predetermined angle value for example of
about 55° as shown on figure 8. The putting in abutment
of the connecting arms 4c of the intermediate bridging
span has the advantage of vertically locking (or
jamming} this same ©bridging span underneath the
launching beam and on the same occasion the lower
bridging span (held in the ascending vertical
direction).

Each connecting arm 3c, 4c¢, 5c comprises a central
portion of the upper leg of the Q-shaped formation of
this arm, two pairs of riding rollers 39 permitting to
avoid the friction between the central portion of the
connecting arm and the upper portion of the depositing
and launching beam 7 during a relative displacement of
this beam and of the connecting arm. Both rollers 39 of
one pair are fastened onto yokes 4e made fast to the
corresponding connecting arm while extending in
perpendicular relation to the central portion of this
arm. As shown on figure 12, both connecting arms 4c of
the intermediate bridging span 4 are held by the
rollers 39 in bearing relationship upon the
corresponding lower portions of the beam 7 by the
rightening torque of each arm exerted by one of the
rollers 28 upon each corresponding cam 27. When the beam
7 is disengaged from its storage position between both
upper and intermediate bridging spans 3 and 4 during the
procedure of launching and depositing of one bridging



Audgust. 2, 1995 in the nanme of the applicant and incorporated herein by way

of reference. Both elenents of one bridging span 3 ;4 ;5 are assenbl ed by
their connecting arns in such a manner thatl4he bridging span may have
avai l abl e at each one of its ends, two access jibs, nanely a novabl e acce
jib 9 and a stationary access jib 10 respectively, so that there be no

I nposition for the direction of presentation of the bridging spans during

SS

their coupling. Each bridging span 3 ;4 ;5 noreover conprises two pairs of

front and rear rdglimooF obkensshhpiast %ﬁhqfh@véﬁahéya%%fef%taﬁgch the
rel ationship two, both internal side walls cated opposite each ot her,

respectively, of YWEBHiRi MSpaf Qfendhift sln*FﬁEmFFi&PF@ R dging 5P A t

t he di spl acenentauifontdtel cadrivespasdumg bragging syresial om@riniaa deﬁé&tibag

and launching b By I uipde rails 15 forned of two si
shoul ders, respg%g;? v, ﬁk#&? g@n%ﬁgw%rgg de@%ﬁ?$_ n%o?%?%ﬁ °
Accordi ng to thenenremnastinmarecimethe rdizedt hos approkanaoelyhawn by
[err]- shape | 0cahll drkdu@ 1 U tr RN W AhMawlef SO OBabhOY! 8nlthld

for the upper and | ower
figure, one of the rollers 28 is bearing due to the

prestressed spring 34 upon the corresponding cam 37 at a

distance d.from the plane of symmetry previously defined

so that the roller 28 exerts a rightening moment C= F x

d, where F is the force exerted by the prestressed

spring 34 upon the roller 28 in contact with the cam 27.

The means for the displacement of the beam 7 towards

its overhanging position in relation to the road

vehicle 1 ame as those described in the French

patent {No 2,683,837 a

described.

have therefore not to be
Likewise, means for displacing a bridging span
or assembled bridging spans in relation to the beam 7 as
well as the means with a plate P carrying in a guided
manner the beam 7 and permitting its tilting in relation
to the vehicle to permit the depositing of idging
span or of the assembled bridging spans m

However, figures 13 to 15 show

translation of a bridging span or of assembled bridging
spans upon the beam 7.

These means comprise an endless drive chain 40
extending along the 1longitudinal axis of the beam 7
while passing over toothed wheels 41 in the manner shown
on figure 13, rotatably mounted onto the structure of
the beam 7. The chain 40 is directly driven in a
suitable fashion by an electric motor (not shown)
mounted onto the tilting plate P. The means for
displacing one bridging span in relation to the beam 7
also comprise at least two elements forming a fork 42

11



bridgitng spans 3 and 5, in a plane substantially perpendicul ar to the
l.ongi t udi nal axes of both correspondlng bridgi ng span el enents. Both
coaxi al elenents of the base of the [err] & constituted by bolts 16
directed transversely of both corresponding bridging span elenments in the
normal position of use of the associated connecting armand which are each
one connected to the body of the box 8 of one bridging span elenent, in the
present case the elenent 3a of the bridging span 3 as shown on figure 4, by
a ball -and- sockeadei fas&l twonuleet hppei:? sddero i thea daigekathdih f 90 and

supporting the f p ich,is.a o dated the e here 20
made fast to thége E%? ?% %;gkn boFPtf%l &hérsdﬁbo g ﬁ&ebggikﬁﬁglgwo
being itsel f fastemeecting Ramwgl @fsupporbridgpagt spaneide pasti¢otarxahpl e

by wel ding to theebpdyofinabtling tfoﬁiga{iﬂlﬁQar{:}Pé eﬁﬁaéeB%f TG R teh@ i
fastened in the supportin art_21 through™the nmedi um of SCcrew coaxi al
PBHiging S

with the pivote Ny herakanabiy wWAPER P%lﬁﬁcﬁﬁnﬁaaﬁéﬁtﬁnfarﬂéﬂg 23
endwi se of the b®l Fotk. Mﬁﬂﬂrqnpfﬁﬁﬂd@@|to1®éﬁdiﬁpb55ﬂwﬁﬁﬁméﬂrﬁéﬂll§ to

2 bealing or EIA BHAGRGAARE TP b LeRer G\ ar BERE doi AL BRGER
hel d agai nst Hn¥m¢a¢edanQWQenobomh mhaﬁxth8rmﬁ1ngedmmhﬁpamﬁ$paﬁ the
el ement in a reciapgul @5n NSOy 2% fpr m%d.LdLﬂ:et hg PodyBs  two pairs of
elements forming a fork which may also be made fast to
the lower side of the chain 40 so as to carry along two
or more assembled bridging spans. As shown on figure 17,
both elements forming a fork 42 lbcated on a same side
in the transverse direction of the chain 40 are
rotatably mounted at both external ends, respectively,
of a pin 43 for the connection of parallel links 40a of
the chain 40 and are urged back to a position projecting
above the upper side of the chain 40 by a spiral spring
44 mounted onto the pin 43 in the middle thereof. Each
fork-forming element 42 comprises an inclined portion
42a permitting it to be swung downwards by a central
portion of a connecting arm of bridge span during the
displacement in the suitable direction of the chain 40
for gripping this central portion in order to carry out
the phases for launching and depositing the bridging
span or the assembling of the latter to another bridging
span.
The principle of depositing a bridging span or two
or three endwise assembled bridging spans is in a
general manner id with that described in the
French patent Nof 2,683,83
launching and depositing
assembled bridging

t some phases for the
a bridging span or of
ave been shown on figures 17A
to 17F to point out some peculiarities bound to the
invention.

Figures 17A to 17F show the depositing of three
endwise assembled bridging spans 3, 4, 5.



i n perpendicular relation to the |ongitudinal axis of the bridging span
etenent and in which the bearing 24 may slhge. Each wndow 25 is
provided in the longitudinal web 8a of thé body 8 of the bridging span

el ement so that the bearings 24 convey the |ongitudinal forces exerted upon
" the bolts 16 into the |ongitudinal webs 8a of the body 8. The

bal | - and- socket pivotal connection 17 and the bearing 24 of each pivoted
bolt 16 thus permit a free rotation about its axis of rotation OX and a
vertical displ acemeEco¥gbr@ofre thgngondi dwaatdgohafhei souy faguaentidla zed
on figure 4, of the be&wrrrespesdnag CQageCéwﬁnaﬁ@ié% PSs fPoRC.on  the
O herw se said, eafg.bolt 1? n§y turn ibgut th aﬁks X anqﬁrgﬁ nmove about
the centre of pivbtaiNEoRABEEI dn TP of SLRELER IEntRS o MRBECLS Vbt afln this
connection 17 c¢onfigupatibenper tedi dutiadgireg t hspanr r espongdreagtbr ildgigth
span el enent as | €4 S . i of j}he.cases,of use. of
the bridging spaﬁés]&s%#%%%g bb’fal O\I\/S%%g&l%é'lné g%?%@gfa%t eéléd 5abJS(')gt bteﬁ(fl%g
external end of ¥Penpddyd njapachihndt dadwe Fonghxeghaltheebmegdionm t¢f Bdwy 8

in a suitable housi NEr®f 3oheot akther Sdhsct iy’ abhst sbedeNsife Yrildeg Rpdy

8 of the beamfromdirt such as nud.
span 5 so that the latter retains its geometry such as
that shown on figure 1. This geometry is made possible
by the fact that the prestressing force exerted by the
springs 34 associated with the cams 27, respectively, of
the connecting arms is clearly greater than the reaction
force exerted upon the connecting arm.

Figure 17B shows that the plate P has been tilted so
as to lay down the end of the bridging span of great
length upon the bank opposite to the wvehicle 1 and that
the beam 7 has been moved backwards in relation to the
vehicle 1 until the three bridging spans be held upon
the beam 7 by the rear connecting arm of the rear
bridging span 5.

After the withdrawal of the stabilizing forward
jack VA from its inclined position shown on figures 17A
and B to its approximately vertical position shown on
figure 17C, the beam 7 is tilted by the tilting plate P
until the end of the bridging span of great length be
laid down upon the bank of the ditch 2 adjacent to the
vehicle 1 as shown on figure 17D. During the tilting of
the beam 7, the rear connecting arm 5¢ of the bridging
span 5 turns about both axes OX so that the connecting
arm adapts itself to the different inclinations of the
beam 7 and ensures the taking up of the bridging span of
great length onto the beam 7.

Figure 17E shows that the end or nose of the beam 7
is disengaged from the rear connecting arm of the
bridging span 5 by the backward motion of the beam 7 on
the plate P whereas figure 17F shows that the beam 7 is



{
§ Each bridgi ng span el enent al so conprises neans permtting to automatically

return each connecting armof two bridging span elenents to its nornal
position of use and to hold the armin thislposition. These neans conprise
two identical parallel canms 27 made fast to the correspondi ng connecting
arm 3c, 4c, 5c at both ends of the pivoted bolts 16 opposite fromthe

bal | - and- socket pivotal connections 17. The axis of rotation of each cam 27
is coaxial with the axis of rotation of the bolt 16 and the eccentrically
shaped fornati on'm‘)f d h@;o@aml% extighdenaboutpt hey balle 1Goreatican @19l enef
about 270[err] % S bgthgr visible on figure 5 while being
symmetrical with ﬁ Eiﬁ% P{3ts m ddl e pl an extendi ng transversely of the

correspondi ng bri dgifigwspanlél exents abitle padsuagibhr dughwhhehpiongt edlf bbhe

16. Th f | j
too 1011 or e 28 DS BbEQupo 16 £eB0: AG°ENGOBRECLLBANGI fy?LhE BOERILRS
t he correspondi iRf pPBet &F sty ing cSRAY éP&stqmﬂkﬁ heha brigeHnggspan 3,

rel ationship upoghikies Az@w@he?ﬁamwnofﬁmg@& drhestasis ewhéh Cok bire@haped
formation of the cam 27 wi.th a or ce rovidin the spable hol gl ng

of the correspdi?$y SHFRON ngllr nfiLs cl?ﬁe'SceFﬁgl t MBI Do AT 0rC
The eccentri cal |Ishcshkpedliowmeheo iefgimf hspan to adapt itself to this

bank configuration or any other configuration such for
example that where the bank consists of two portions
inclined towards each other. Thus in working condition,
the substantial weight of the vehicles moving over the
bridging span permits to compress the prestressed
springs 34 associated with the cams 27, respectively,
and the whole may deform itself as shown on figure 18 by
displacement along both axes 0Z of the connecting arm 3c
and therefore adapt itself to the different bank
configurations. This function permits to optimize the
weight of the connecting arms which are dimensioned by
the own weight of the bridge being launched and the
braking effects of the vehicles and not by the forces
exerted during the passage of the vehicles.

Of course the connecting arms of the bridging spans
should keep both bridging span elements parallel and
prevent them from offsetting themselves with respect to
each other whatever the external actions exerted upon
them such as the passages of vehicles, the braking of
vehicles, the banking, etc. might be. For that purpose
the forces are taken up by the ball-and-socket pivotal
connections 17 and the bearings 24 as shown by the
different arrows shown on figure 7.

The bridging span structure of the invention
described hereinabove therefore allows each one of its
connecting arms to be retracted into the configuration
of transportation of superposed bridging spans, to
sustain the moment due to the own weight of the bridging
spans during the launching phase; to transmit the



12 cars 27, respectively, associated with one connecting arm are such that
duging a rotation of this armin one direction or in the other one about
the axis OX, either one of the two rollers 38 exerts upon each
corresponding cam 27 a torque for rightening the correspondi ng connecting
armto its normal position as one will see it subsequently. Both rollers 28
are nounted in a common yoke 30 nade fast to one end of a supporting shaft
31 slidably nounted in a stationary casing 32 nmade fast to the web 8a of

the body 8 of teransliatpondfogcbsi dfi rRachDBY RlERNsHyn aihageqditidnf [1ange

33. As shown on {4 9u f Ls.perpendicular to e axis  of
rotation OX of t%}légcgg}lég%%ﬁgi %gapéséég%é‘bg&t Bﬁ%méngoagﬁf“ﬁs%?@s??&% i°rfg
34, constitutingtReebPEidging APans dualigionglapmsitriglg erto 28daptbéasiend to

rel ationshi p upothé hecdRi%e ha §.§CQ{{{% egdpin i on n
substantial ly cq:?xjéll | vvilt h thegsug orting _sﬁgfta o%\%?%ﬁ&i ?és/%"g@v\%l‘l S\:hféﬁe
upper hi gh posit 9 3PMaARY Fhet hrunshingberBhghei 8AaBt dlseddr itey
34, hAs this :Mi s&rmwumfaﬁémtwbmmno:ﬁ& gufleflzﬁe b&ﬁk@ﬂ&rtaofzbhﬂ@c@iﬁdﬁh
27 < [ i
cach cam 27 wheneungp: B! ol S1eRRINEY 18!\ A S LA S ANEY e
respect to each other.



conneeting armis flat and - ocated between both symetri cal portions of
t.he. eccepgg formation of the cam27. Figures 8, 9 and 11
show t hat "l g';‘!w)@ Eﬂt he bri dgi ng span%93 4, 5, in the present case
the inter span 4 al so conprises two pairs of cylindrical
rubber stops 35 fastened to both nutually confronting s 8a,

respectively, of both elenments 4a and 4b of the brigging span 4 with both
stops 35 of each pair being |located symetrically,t& tHe plan orthogonal to
t he | ongi t udi nal s of the corresponding bri dgi,éa;ipan el enent and

passi ng through ?ﬁéﬂﬂgxi s of rotation OX of the co ting arm4c. Each stop

35 is fastened to a fastening lug 36 fastened in perpendicular relation to
a 13 plate 37 made, fast to the web 8a by fastening screws 38. The

35 so that their | ba i P ofE10e opah” sxARCARER Yvbddi "1 “PREC L PR e 00
symetry. Moreo&T bSPR EIRATEmaf &f nditabasotiy by tvehbelesi Oshoaﬁs
el enents, respe@ﬁm&imd ayehpesesi YrEedthd Eﬁb&hb@&ﬁx@ cdARse coﬁprégmg _
span elerrentstwo paraffgl brlégfﬁgrsg.gqg e egggnfgtlngbarnlb?4g?uge 'n
Its downward
5b) with upper treadways (3d, 4d, 5d) and connected to
each other. by two connecting arms (3c, 4c, 5c¢) forming
braces, characterized in that the improvement consists
in that each connecting arm (3c, 4c, 56) has
approximately the shape of an £ both coaxial base
elements of which are constituted by . Rolts (16) having
each one of their ends connected to ‘body (8) of the
corresponding bridging span element by a ball-and-socket
pivotal connection (17); eacg pivoted bolt (16) is
rotatably mounted oppositely from its ball-and-socket
pivotal connection (17) in a bearing held (24) against
rotation at the body (8) of the bridging span element
and slidable in relation to the latter so as to permit
the displacement of the pivoted bolt (16) in a plane
perpendicular to the bridging span elements about the
center of pivotal connection (C) of this bolt (16); and
in that means are provided for automatically urging each
connecting arm back (3¢, 4c, 5c¢) to its normal position
of use in a plane substantially perpendicular to both
bridging span elements and to hold the connecting arm

(3c, 4c, 5c) in this normal position of use.

2. A bridging span structure according to claim 1,
characterized in that the aforesaid means for returning
and holding each connecting arm (3c, 4c, 5c) comprise
two parallel identical cams (27) made fast to the
connecting arm (3c, 4c, 5c) at both ;nds, respectively,
of the pivoted bolts (16) opposite to the ball-and-
socket pivotal connections (17) and the axes of rotation
of which are coaxial with the axes of rotation of the
pivoted bolts (16); two rollers (28) held in bearing




smung | ower position to bear -upon these two stops 35 while being inclined

Wt h respect to the plan ynnetry by aéﬁgedeternlned angl e val ue for
exanpl e of aﬁmtﬂﬂui “ﬂﬁﬂgm own on figur The putting in abutnent of
t he connecti i ntermedi ate bridging span has the advant age
of vertically T ock |ng (or jammng) this sane bridging span underneath
t he | aunchi ng beam and on the sane occasion the |ower bridging span

(hel d in t he ascendi ng vertical direction). Each connecting arm 3c,
4c, 5c conprisegFedaddmnsdiippobYi @ otladbigpmaanseg(8f)t hepgrer thes hbpreer

formation of thigy@iBn Y8 R3S 5e@éeﬁt9i881:[f' sPaPpedd PSFRALLISAT o0 é‘él@ihd
the friction between the central portion of The connecting_arm and_t

upper portion off¥he {dddosViFRg AndEI%EmMCIRNTPHEEN Fhur PRGIANPe| a#. v%he
di spl acenent of ddiinedigany ascm off 3the mpnacyl Ag aite Bothaloldearitidth obf one

pair are faStenQ&eﬁgﬁ%EyQ§§§Eé€%l éﬁ? ﬁaﬁgdtgﬁrﬁgE Sﬁp%gdgen réﬁgpgff$lng

arm while perpen rel atron
of this arm Asbgliagh such ithat c_hz:;m@th robabionngfattie orufegthing arm

i nternedi ate bridgi ng4§par551) arg hghd Qyutg}]ecordq{ lgts 89 thd n?thQEGFé

rel ationship upon t He ‘cor r espondi ng porti ons beam
7 by the right &lithen opage off kakh FohlersrteBbyesrstss wpenr Shis: scam

upon each corregpondi 89 g’ - t¥ber i 19y the connecting arm back
(3c, 4c, 5c) to its normal position.

3. A bridging span structure according to claim 2,
characterized in that both aforesaid rollers (28) are
mounted onto a common yoke (30) made fast to one end of
a supporting shaft slidably (31) mounted in a stationary
casing made fast (32) to the body (8) of the
corresponding bridging span element and wherein the
elastic means comprises a prestressed spring (34)
accommodated in the stationary casing (32) and exerting
upon the supporting shaft (31) a force for holding both
rollers (28) or either one thereof in Dbearing
relationship upon the periphery of the corresponding cam
(27).

4. A bridging span structure according to claims 2
or 3, characterized in that the lower portion of each
cam whereupon both corresponding rollers are
simultaneously bearing thereon, is flat and is located
between  two symmetrical  portions (28) of the
eccentrically shaped formation of the cam (27).

5. A bridging span structure according to one of the
foregoing claims, characterized in that the aforesaid
bearing (24) is a parallelepipedic block accommodated in
a rectangular guiding window (25) of the block (24)
formed in the body of the corresponding bridging span
element in perpendicular relation to the longitudinal
axis of the latter.

6. A bridging span structure according to one of the
foregoing claims characterized in that each ball-and-



7 1 s .di sengaged f ' ge position between both upper and

intermedi ate Hthmga“ﬂg\m?and 4 during the procedure of launching and
deposi ting of . brjda ng * 14 span or of “assenbl ed bridgi ng spans above
a ditch, the connecting arns 4c of the internmediate bridging span 4
automatically assune again their normal vertical position. Figure
10 shows the upwards sw ngi ng phase of one connecting armin the direction
of rotation shown by the arrow F1 after the withdrawal of the beam 7. On

this figure, onEWKehePivptals cPpnestdayy i eompEsed ehdradat e§d8Y £9% ng
34 upon the corragRuek iy Caha/ atemadbsSt Atk f r qmohhe phanguapfcwy Mt ry
previ ously defined so tgaé(ihg r ol Iaflir 28 exerté @ righte a%g: m)men{_l C= I(Zix
d, where F is tfEITMIEY  BiepPalfe SRNRKS £20Y T ané upontife o
roller 28 in comtfacthei corrdespoadiiy pgheotednbofliar (16 di shéasappoirtding he
beam 7 towards i h | N |t 1N ' h icle,l
are the sane as l%ﬁao%%eggﬂ bea&)ﬁﬁ ttlh%ré&rf enéa‘li:g tgeg{egppt%r?l\é) ggﬁgggtggg %3%(}
have therefore (Ziok made fasticteridsamplekewi weldingsto the bpdy (8) of

di splacing a brigg N SRMHMHd BES BPL &Fi 0G| Si9aRN%e BoREL LN relation to the
beam 7 as

7. A bridging span structure according to one of the
previous claims, comprising, as being associated with
each one of both connecting arms (3c, 4c, 5c), at least
two stops (35) made fast to both bridging span elements,
respectively, and upon which the corresponding
connecting arm (3¢, 4c, 5c¢) may be caused to bear in the
downward swung position of the latter.

8. A bridging span structure according to one of the
foregoing claims characterized in that, each connecting
arm {(3c, 4c, 5c¢) comprises, as being jmade fast} to the
central connecting portion of the Q, two pairs of
riding rollers (39) extending each one in parallel
relation to the bridging span elements.

8. A bridging span structure according to one of
claims 5 to 8, comprising protective rubber bellows {26)
tightly closing the passageways between the bearings
{(24) and the rectangular guiding windows (25).

10. A bridging span Structure according to one of
claims 3 to 9, characterized in that each prestressed
spring (34) has its maximum 1length in the normal
position of one associated connecting arm (3c, 4c, 5¢).

A system for transferring upon a road vehicle
(1) uch as a truck at least two bridging spans
superposed (3, 4, 5) on a chassis (6) of the vehicle and
which may be assembled end-to-end and for depositing
each one of the bridging spans (3, 4, 5) or endwise
assembled bridging spans over a ditch to be Mgleared,{
each bridging span (3, 4, 5) having a structure such as.
defined in one of claims 1 to 10 and of the type
comprising a beam (7) for supporting and launching one




wel | “as t he means -wth-a plate P carrying in a guided manner the beam 7 and

permtting it b il i tion to the vehicle to permt the depositing
of -one bri dglmmugm"ﬂ""&lﬁﬁ!@ assenbl ed bridgi ng spans nay be identical
wi th those described 1w «French patent No 2,683,837. However, figures
13 to 15 show a particular enbodi rent of the means permtting the

di splacenent in translation of a bridging span or of assenbled bridging

spans upon the heam 7. These neans conprise an endl ess drive chain 40

ext endi ng al ong REAFIRFAGIRAR il B D) Pt RESHBBEPE RARFENGaSBARG 6Fer ¢/

t oot hed wheel s 4l j ndibplaasableshiewrenatignr €olXhd obahably mayntes anto
the structure of beam 7. The chain 40 is directly driven in syitable
f ashi on by an ef@% rl%PQﬁQQNP?%%%lgﬁbmﬂ gﬁﬁuﬁﬂ&ié%ﬁé@%ﬁhpqi?#?ngrbagfggP.
The neans for disgamcdngtbecasspublad bpidgingr epanisonin ore bt beantd &heo
conprise at | ea%eén‘("o(/’?i eEENhA BQE%QﬂanPOySsﬁ%iqn ]Ifbhm% f381¢hQ HASM

h 4 pted to

upper side of the drive chain 40 and ada grip the central portion of

one of the two cohhed®dng Bladdeof(FoneSWRPAGERG span a ypided ctashiemethear
connecting arm diddmg (e frpseitabfeNGH Ngeili€ion to the vehicle (1)

together with the beam (7) to permit the depositing of
the bridging span or of the assembled bridging spans,
characterized in that the improvement consists in that
during the depositing of a bridging span (3, 4, S5) or of
assembled bridging spans, (3, 4, 5) that end of the
bridging span or of these assembled bridging spans,
which is opposite to that already bearing upon the (2)
bank of the ditch opposite to the road vehicle (1), is
supported at the end of the depositing and launching
beam {(7) by the rear connecting arm (3c, 4c, 5c) of both
bridging span elements (3a, 3b, 4a, 4b, 5a, 5b) of the
bridging span (3, 4, 5) or of the rear bridging span of
the assembled bridging spans (3, 4, 5) during the
tilting of the beam (7) until the depositing of the said
end of bridging span or of the assembled bridging spans
upon the bank adjacent to the road vehicle (1), whereas
the connecting arm bearing (3c, 4c, 5c) wupon the
depositing beam (7) may pivot in relation to the
bridging span elements about the pivoted bolts (16) so
that the connecting arm may adapt itself to the
different inclinations of the depositing beam (7).

12. A system according to claim 11, characterized in
that in the transportation position wupon the road
vehicle (1), the depositing and launching beam (7) is

xg} disposed between two superﬁé?é&“fﬁﬁﬁafﬁg'spans (3, 4)
o and the connecting arms. (4c) of both bridging span
elements (4a, 4b) of{ the/ lower bridging span assume a
downward swung positidn underneath the depositing and
launching beam while (7) being in contact with the




bridgi ng span. Preferably both pairs of elenents forming a fork 42 are
provi ded tﬂmﬁ‘ m@“‘metrically to the niddle transverse plane of the
beam 7 whi “ﬂ“ﬁ; bet ween both paits of riding rollers 39 of the
sane conneckl ng af m* Fi*gufe 14 shows two pairs of elements formng a fork
whi ch may al so be nmade fast to the | ower side of the chain 40 so as to
carry along two or nore assenbled bridging spans. As shown on figure 17,
both elenments faormng a fork 42 |l ocated on a sane side in the transverse

direction of thdati8m Uurenah it BetiuRoaht sddingbaiod lenser(d) epfisthe
respectively, ofcohnidtihy fadimd hacgonnection of parallel Iinks 40a of the

chain 40 and are urged back to osi_tion projecting above t upper side
of the chain 40 by g%Spi | §}6?€?1'8 23G8aALEd orkD UF aLpR 4§eii he fiddl e

t hereof . Each f ehexfaartemigesl eimentthéd cbophi skswrawarde| issathgpocdbnnact2ag

permtting it t g \M%¥g : I riq o] C Cll

arm of bridge s%é}r%‘%dng atqﬁ%e |s°gisoaé(?é%rrlgirﬂc%&?h%}p§uél%§%? e{%ﬁ e@?ﬁq%nkéggt he
chain 40 for gritspithe misiging s@amelementisn (dajerth)o carry out the phases
for l'aunching and dqposi td ngs{beek’ | decBEdIpaN Xo t he1asagnbhizng HF ths,

| atter to another bridging span. The principle of.quOS|t|ng a brldglng
span or twgsor AE LTI nég?é?rﬂ:lh@da TRRA Y CQPREREIRG arps  §4C)
gener aly“rhner iadentfrdajhtencd / pat tdesaridiad fdemdle position by the

g torque thereupon
after withdrawal of the beam from between both
superposed bridging spans (3, 4).

15. A system according to one of claims 11 to 14,
characterized in that the means for displacing the
bridging span (3, 4, 5) or the assembled bridging spans
{3, 4, 5) in relation to the beam (7) comprise an
endless drive chain (40) extending along the
longitudinal axis of the beam (7) and mounted over at
least two toothed end wheels rotatably (41) mounted onto
the beam (7); and at least two elements forming a fork
(42), made fast to the drive chain and adapted to grip
the central portion of one connecting arm (3c, 4c¢, 5c)
between both pairs of riding rollers (39) of this arm
bearing upon the depositing and launching beam (7).



French patent No 2,683,837 but sone phases for the launching and
depositing of a bridging span .ot of assenbled bridgi ng spans have been
shoewn on figures 17A to 17F to point out s@ge peculiarities bound to the
invention. Figures 17A to 17F show the depositing of three endw se
assenbl ed bridging spans 3, 4, 5. 16 According to the configuration
shown on figure 17A, the beam 7 assunes its overhangi ng position on the
tilting plate Pin relation to the vehicle 1. In this configuration, the

bridging span of | eng cqQnst it ut by the bridging spans 3, 4, 5
IS bearing upon th65§%§§%%$ﬁ§Ebé§ﬁ+§i§%;é§%§gthe medi um of the rollers 39
of the connecting arns 5c of the bridging span 5 so that the latter retains

LS, peoretty puch 28 bPahgthguBpdn EitEgule ThtendRara bdsd fBiaPORSE D! ©

by the fact that the pres orce exerte b? the sprin

associ at ed wit ithee d@arimg eéspgdighrs ybyofveliclamnasdi iy gvasems for
clearly greaterttf38pbheihgadAPNEPHEE tIHAM tAHPAN sBLuELRREG! ivite S I
Figure 17B shows t a? the plate P has been'tilted so as tq I%y down t he end
of the bridgi ng®% ncepn&pg&pg arm is rotatably mounted in relation to
a bridging span about a pivoted bolt and wherein means
are provided for urging the conmnecting arm automatically
back to its normal position of use and for holding this
connecting arm in this normal position, the invention
being applicable to military armoured vehicle of the

Engineering Corps.



| ength upon the bank opposite to the vehicle 1 and that the beam 7 has been
smved backwards in relation to the vehicle 1 until the three bridgi ng spans
be hel d upon the beam 7 by the rear connecting armof the rear bridging
span 5. After the mﬁthdpa of e stabilizing forward jack VA fromits

I nclined position shomnggij lgdres 17A and B to its approxi mtely vertical
positi on shown on figur 71C the beam7 is tilted by the tilting plate P
until the end of the bridging span of great length be laid down upon the
bank of the ditch 2 adjacent to the vehicl:k} as shown on figure 17D.

During the tilting of the beam 7, the rear gonnecting arm5c of the
bridgi ng span 5 turns about both axes OX s6fhat the connecting arm adapts
itself to the different inclinations of the beam 7 and ensures the taking
up of the bridging span of great length onto the beam 7. Figure 17E shows
that the end or nose of the beam 7 is disengaged fromthe rear connecting
armof the bridging span 5 by the backward notion of the beam 7 on the

pl ate P whereas figure 17F shows that the beam?7 is 17 Lg’gﬂposition
rightened up by the rotation of the
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tilting plate P. Figure 18 shows the situation in which one of the banks
whereupon is resting the corresponding end portion of one bridging span for
exanpl e the bridging span 3, exhibits an inequality of height or step when
vi‘ewed in cross section. In this case, each connecting arm 3c should all ow
the bridging span to adapt itself to this bank configuration or any other
canfiguration such for exanple that where the bank consists of two portions
i nclined towards each other. Thus in working condition, the substanti al
wei ght of the vehicles noving over the bridging span permts to conpress
the prestressed springs 34 associated with Eﬁ@ cans 27, respectively, and
the whole may deformitself as shown on figuffe 18 by di spl acenent al ong
both axes OZ of the connecting arm 3c and therefore adapt itself to the
di fferent bank conflguratlons Thi s functlon #e@ﬂits to optim ze the wei ght

of the connecting arns pned t he own wei ght of the
bri dge being | aunched ang the braklng effects the vehicles a not by
the forces exerted duri th “:.the vehicles. OF coursg¢]the
connecting arns of the ijdg ;uld eep both bridgin pan
el ements parallel and pr hed 3 Gif f sefting thensel ves h respect
to each other whatever t ekt é}l ct fns exerted upon the h as the
passages of vehicles, t br fki jng §of : :
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vehi ¢l es, the banking, etc. m ght be. For that purpose the forces are taken
up by the ball-and-socket pivotal connections 17 and the bearings 24 as
shrown by the different arrows shown on figure 7. The bridgi ng span
structure of the invention described herei nabove therefore all ows each one
of its connecting arns to be retracted intg the configuration of
transportation of superposed bridgi ng spaﬁg’ to su In the nonent due to
the own wei ght of the bridgi ng spans ri dnthe | a
transmt the transl ation forces of ach bgidging gpan in relation to the
| aunchi ng and depositing beag to bear tP BB ghtggof thegbridgi ng span
during depositing; to adapt Iitse he reﬂatiwg.angléﬂdur' g the
| LauwhcH a8a

hi ng phase; to

depositing between the bri¢gijn | pt
itself to the different cgndi'tions of:fl gt bri dgi ng
span el enents in parallel IatwgashLﬁ -+ 19
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& A bridging span structure intended in particular for the clearing of
ditches (2) by vehicles such as arnoured vehicles of the Engi neering Corps,
conprising two parallel bridging span el enents (3a, 3b, 4a ,4b, 5a, 5b)

Wi th upper treadways (3d, 4d, 5d) and connected to each other. by two
connecting arnms (3c, 4c, 5c) form ng braces, characterized in that the

i ’provenent consists in that each connecting arm (3c, 4c, 5c) has
approximately the shape of an [err] both coaxial base el enents of which are
constituted b bolts (16) having each one & their ends connected to the
body (8) of the correspondi ng bridgi ng spdfiilel ement by a bal |l - and- socket

pi votal connection (17); each pivoted bolt (16) is rotatably nounted
oppositely fromits ball-and-socket pivotak connection (17) in a bearing
hel d (24) against rotation at the bodyL£8) f the bridging span el enent and
slidable in relation to the |attep= permt theg displacement of the
pi voted bolt (16) in a plane PHar t he kyidging span el enents
about the center of_ pivotal @) is th (16); and in that

means are provided ﬂbr autgmatical |y u cofinecti ng arm back (3c,
4c, 5c) to its nor posi t\i on pf OS¢ | ntially
perpendicular to b bri dgj ngispan ,jLo d Bhe connecti ng arm
(3c, 4c, 5c) in thiMnor i y n t{ dgi ng span structure
according'to claim P F
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characterized in that the aforesaid neans for returning and hol di ng each
connecting arm (3c, 4c, 5c) conprise two parallel identical cans (27) nade
f.ast- to the connecting arm (3c, 4c, 5c) at both ends, respectively, of the
pi voted bolts (16) opposite to the ball-and- socket pivotal connections
(17) and the axes of rotation of which are coaxial with the axes of
rotation of the pivoted bolts (16); two rollers (28) held in bearing

rel ati onship by an el astic neans (34) upon the |lower portion of the
eccentrically shaped formation of each camg(27) with a force ensuring the
hol di ng of the connecting arm (3c, 4c, 5c)A4n its nornal position of use,
the eccentrically shaped formati on of the cam (27) being such that during a
rotation of the connecting arm (3c, 4c, 5c) in one difection or in the

ot her one, either one of both rollers (28) exerts upop this cam (27) a
torque for rightening the connecting arim back (3c, 4c{ 5c) to its normnal
position. 3. A bridging span styucture Jaccording to claim?2, characterized
in that both aforesaid rollers [28) ar nfed on¥o A copnon yoke (30)
made fast to one end of a suppoyti shaft{ slji dabl yf (B1) umunted in a
stationary casing nmade fast 32) tRel body | (B) of the
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corresponding bridging span element and wherein the elastic neans
conprises a prestressed spring (34) acconmopdated in the stationary
casing (32) and exerting upon the supporting shaft (31) a force for hol ding
both rollers (28) or either one thereof in bearing relationship
upon the periphery of the corresponding cam (27). 4. A bridging span
sttucture according to clainms 2 or 3, characterized in that the | ower
portion of each cam whereupon bot h cds espondi ng rollers are

si nul t aneously bearing thereon, is flat and¥s |ocated between two

symetri cal portions (28) of the eccentrically shaped formation of
the cam (27). 5. A] i structure a rding to one of the
foregoing clains, ¢haracterizZed jin that the resai d bearing (24) a
par al | el epi pedi c bkock accommodyt ed inga rectangul ar guiding wi ndoy (25) of
the bl ock (24) forped in the body of tHe cor Erponding bridgi ng sp
el ement in perpendfjcular relatiqgn o the | ongutudi nal axis of the I|3tlter.
6. A bridging spanfstructure acdor¢ihdfto pn¢, 0f the foregoing cl ai
characterized in that each balllagp se¥gk pi votal gonnection pri ses
a bracket (18) for ‘gn ~ =
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supporting the femal e sphere (19) i n which I s accomodat ed t he
mal e sphere (20) made fast to the end of the correspondi ng pivoted bolt
(16). the supporting bracket (18) being itself fastened in a supporting
part (21) made fast for exanple by welding to the body (8) of the
correspondi ng bridging span element. 7. A bridging span structure accordi ng
td one of the previous clains, corrprising7 as being associated with each
one of both connecting arns (3c, 4c, 5c), At |east two stops (35) nade fast
to both bridging span el enments, respectivell, and upon whi ch t he
correspondi ng connecting arm (3c, 4c, 5c) may be caused to bear .in the
downwar d swung position of the latter. 8. A bridging sphnie&ge
according to one of the foregoing clains characterized in that, each
connecting arm (3¢, conpri ses, eijng to the1
central connec of the wo pairs of ridlnglwﬂ%ers
(39) extendi el relation outhg”brldolno span el eggnts.
9. A bridgi ng~sspaiie 10 -0N& -0 ' 10 O
protective rubbr!ﬁ ] S Q SLANES
bearings (24) ari@itt rectandhl ar#f RHas ) AK)-gi ng span

structure according
prestressed SS&&PF (34) has
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position of one associated connecting arm (3c, 4c, 5c). 11. A system for
teransferring upon a road vehicle ch as a truck at least two bridging
spans superposed (3, 4, 5) on a chassis (6) of the vehicle and which may be
assenbl ed end-to-end and “for depositing each one of the bridging spans (3,
4, 5) or endw se assenbl ed bridging spans over a ditch to be cleared, each

br'i dgi ng span (3, 4, 5) having a structurdsguch as defined in one of clains
1 to 10 and of the type conprising a bean¥(1?) for supporting and | aunching

one 22 bearing span (3, 4, 5) or assenble earin A& 4, 5),
di spl aceable in relation to the vehiclfh}JQ I ng position;
means for displacing the bridging spanor_ the agséEb ®dCbri dgi ng spans in

relation to the beam (7) to an ovegyggg PO} tii e KOr War t he beam (7)
and a plate (P) supportfing in a guﬁﬁ%g i &fgbean1(7) and tiltable in
relation to the vehiclé (1) ether—w heANP(7) ta pernilt the
depositing of the bridging pNg Spans
characterized in that the inpr men a ng the
depositing of a bridgijng-span 4, 5) ssenbl briidgi ng spans, (3,
4, 5) that end of the Tg I' | ﬁ 1
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- bridgi,ng span or of these assenbled bridging spans, which is opposite to
. that already bearing upon the (2) bank of the ditch opposite to the road

vehicle (1),

is supported at the end of the depositing and | aunchi ng beam

(7) by the rear connecting arm (3c, 4c, 5c) of both bridging span el enents
(3a,- 3b, 4a, 4b, 5a, 5b) of the bridging span (3, 4, 5) or of the rear
bri dgi ng span of the assenbl ed bridging spans (3, 4, 5) during the tilting

of the beam (7) until

beam (7) may pivot
pi voted bolts (16) so th
different inclinations o
to claim1l, characterizjg
road vehicle (1),

two super and the

éef

underneath the depositi
with the

t he depositing of t
t he assenbl ed bridgi ng spans upon the ban ?d
(1), whereas the connecting arm bearing ( d;

in relatif

{he depositing beam (7).

’1”7

Hng span assunme a downwar d
#ihd | aunchi ng beam while (7)

S

4c,

fhe connecting arm may adapt i
12.]
n that in the transportatiip
ting and | aunchi ng beam ( 74
ng arm (4c) of both btti '

!

7

said end of bridging span or of
jacent to the road vehicle

5c) upon the depositing
on to the bridging span el enegts about the

self to the
ystem accor di ng
osi tion upon the

di sposed bet ween
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l.Latter through the mediumof riding rollers (39) of the connecting arns
(4c). 13. A systemaccording to clains 11 or 12, characterized in that both
dowmwar ds swung connecting arns (4c) are al so bearing upon the stops (35)
made fast to the bridging span elenents (4a, 4b). 14. A system according to
cltaiyms 12 or 13, characterized in that the aforesaid connecting arns (4c)
are rightened up to their normal position by the returning neans
exerting the rightening torque thereupon ter withdrawal of the beam (7)
from between both superposed bridging spgns (3, 4). 15. A system
according to one of clainms 11 to 14, char dlerized in that the neans for

di splacing the bridging span (3, 4, 5) or the assenbled bridgi ng spans (3,
4, 5) in relation to the/beam (7) conpriseg an endl ess drive chain

(40) ext endi ng alongy the Iongitudin)l axi s of the beam (7)
mount ed over at | eastp gl s rotatably (41)
the beam (7); and at agt two el enment sl hogrm ng a fork (42),
the drive chain and & bed to grip thw(i% tral portion of one
arm (3c, 4c, 5c) L] bot b pai rs < di ngrollers (39)
beari ng upon thesdep g (7).
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