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#@PANNI NG BEAM STRUCTURE ADAPTED N PARTI CULAR TO THE CLEARI NG OF BREACHES
@Y YEHI CLES AND STRUCTURE TRANSPORTI"NG AND DEPCSI TI NG SYSTEM " Spanni ng beam
i ructure adapted in particular to the clearing of breaches byjadtitd e$ and
®WEructure transporting and depositing sy3tem" The present invenpyoh

#c| ates to a spanning beam structure adapted in particular to the ét®hring
.. breaches by vehicles such as arnoured vehicles of the Engi neer Corps and
grsystem for transporting, on a vehicle, of at least two bridging spanning
gecans adapted to the clearing of breaches and for depositing spanning beans
er or above breaches fromthe vehicle. There are already known systens
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ﬁfder with respect to the vehicle upon theé depositing of spanning beans,
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b m The objegl af fhe, PLESEIY 4y ed Ofcbdsd O3{ §I %V sembled to both
iﬁ ends of the central box, respectively, so as to extend

the trackway of the central box, at least one of the

access Jjibs being upwards swingable and fastened to the
ﬁ?j central box by a transverse pivot pin and unlockable
locking means and which is c¢haracterized in that the
o locking means comprise at least one pair of locking
shafts made fast to the upwards swingable access Jjib and
to the central box while extending longitudinally of the
central box along the same axis in the locked position of
the access jib and two jaw-llke members tightly gripping
round two mutually confronting heads of the loc¢king
shafts.

According to a characterizing feature of the

invention the pivot pin of the upwards swingable access

i

gg; Jib i's located at the upper part of the central box and
g?: the locking shafts are located approximately at the
iél_ bottoms of the access jib and of the central box with
ggitﬁ both jaw-shaped members accommodated in a lower

o transverse space defined between the upward swingable
ggf access jib and the central box.

igt Advantageously the spanning beam structure

ﬁ%  comprises at least one retractadble pin for taking up
iéﬂ shearing forces exerted upon the locking shafts upon the
;%;Lf passage of the vehicles on the aforesaid trackway and
ié? extending longitudinally into two coaxial holes of the

upwards swingable access jib and of the central box,
respectively.

The aforesaid pin is retracted from the hole of
the upwards swingable access jib by a control rod with a
threaded end screwed into the pin and mounted for
rotation about its axis in a block made fast to the
. central box so as to fully retract the pin into the hole
7 ' of the central box formed in the block in coaxial
relation to the control rod upon the unlocking of the

S
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@-i nconveni ences referred to hdfeihdbdie by at first providing a spanning
4%y structure adapted in particular to the clearing of breaches by
q#cl es such as arnoured vehicles of the Epgi neer Corps, formed of at
:“mt one spanni ng beam el enent conpr|3|ng Tigid central box with an

Bor treadway ﬂ”% ssenbled to both ends of the centra
X,' respective zg%Qa§&¥ %&% §ﬁ€%e trackway of the central box, at
@st one of the acceészqqrbismmuma}dﬂdr@sﬁ@meWgabaeaanariatmnéwmm he

gntral box by @fttfk?eﬁsi/x@s‘§x$tﬁﬂ’0$o% NjaRd 1nd Qrdeldre heekbpergeaasyang

ch I's characterized in that
mechanism mechanlcally connected to the control rod and
comprising a plate with a guided longitudinal movement
controlled by the control rod and two stubs made fast to
both Jaw~shaped members, respectively, inserted into two
oblique grooves, respectively, of the plate so that the
controlled motion of the latter moves both jaw-like
members tcwards or away from each other.

The aforesaid control rod comprises a cross pin
made fast to the plate through one longitudinal groove
formed in one wall of the aforesaid block and the plate
is made fast to the block preferably by two parallel
L-shaped guiding rails.

At least one pin for guiding the movement of both
Jaw-like members towards or away from each other is made
fast to the central box of the spanning beam element,

Advantageously the spanning beam structure

-5
ﬁél comprises a reducing mechanism mechanically connected to
B the drive means of the jaw-like members and made fast to

the bottom of the central box so as to be removably

coupled to an outer drive motor.
Preferably the other access jib of the spanning

TR

3
&

&

§?' beam element is stationary and comprises a transverse bar
# for locking a hook-shaped portion at the end of a movable
%? Jib unlocked from another similar spanning beam element,
ﬁf a member for unlocking the hook-shaped portion from the
i‘ transverse bar and preferably constituted by a jack made
%ﬁ fast to the stationary access jib and the jack rod of

@l which 1ifts or raises the upwards swingable access jib of

the other spanning beam element and at least one locking
pin extending longitudinally of the central box and which
may be locked by jaw~like members to the locking pin of
the central box of the other spanning beam element when
the upwards swingable access jib of the latter is locked

T to the transverse bar.
The spanning beam structure comprises two spanning
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"¢king means conprise at Iepstipme!gatf of | ocking shafts nmade fast to the
war ds swi ngabl e access jib and to the central box while extending

g,jgftudinally-of the central box along the sane axis in the | ocked

u%ltion of the access jib and two jaw1li ke nenbers tightly gripping round

XY : s
o mutual |y confronting heads of the | ookd g shafts. According to a
jar acteri zing feature of the invention the pivot pin of the upwards

i ngabl e acc &8 &) §REN G A eth el thdieasinay ot Ehtetendiragox and
Je | ocking shafdes a3l wore et &PPs e dé®! Yo adadine diirt BYs tafo the access
Kovor ¢ ansve POl TES AN b RS (PR S e o AT Jipe oo 11
- forward or rearward of the structure are stationary and

upwards swingable, respectively.

The invention alsc provides a system for the

transfer on a road vehicle such as a truck or a lorry of
‘ at least two bridging spanning beams superimposed on a
frame of the vehicle, which may be assembled end to end
and for depositing each one of the spanning beams or both
spanning beams assembled end to end above or over
breaches to be cleared, each spanning beam having a
structure such as previously defined and of the type
comprising a girder for supporting and launching one
spanning beam or assembled spanning beams and
displaceable in relation to the vehicle towards an
overhang or cantilever position at the front portion of
the latter, means for displacing the spanning beam or
assembled spanning beams in relation to the supporting
and 1aunching girder to an overhang or cantilever
position at the forward portion of the said girder and a
plate supporting in guiding relationship the supporting
and launching girder and rocking or tilting in relation
to the vehicle to allow to deposit the spanning beam or
assembled spanning beams and which is characterized in
that it comprises at least one controlled hook for
depositing the spanning beam or assembled spanning beams,
mounted at the end of the supporting and launching girder
and capable of assuming a relative position for
supporting a shaft for handling the spanning beam or
assembled spanning beams, located opposite to that end of
the spanning beam or of assembled spanning beams which is
bearing upon that bank of the breach to the cleared which
is opposite to the vehicle through tilting or rocking of
the supporting plate, from which supporting position the
hook is lowered for depositing the other end of the
spanning beam or assembled spanning beams on that bank of
the breach which is close to the vehicle.
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east one retractabl & pin for taking up shearing forces

gierted upon the |ocking shafts upon the passage of the vehicles on the

¥ oresai d trackway and extending longitudinally into two coaxial holes of

fre upwar ds swi ngabl e access jib and of THe Tentral box, respectively. The

Is retrgacted fromthe holgigf t he ugﬁggds S¥A able access
4 pF and nount ed

ghel® °PhR

spanning beams is relatively reduced by about one quarter
of its full length.

Preferably the means for displacing the spanning
beam or assembled spanning beams in relation to the
aforesaid girder comprise two endless drive chains
arranged on either side of the girder and mounted each
one on two toothed wheels fastened to the ends of the
girder with the lower side of each drive chain passing or
being reeved over three toothed guide wheels arranged
according to a triangle configuration and made fast to
the supporting and rocking plate, a motor-reduction gear
set for simultaneously driving two of the guide pinions
of both drive chains, respectively, and fastened to the
supporting and tilting plate and at least two pairs of
elements formihg retractable forks, fastened to both
drive chains, respectively, in symmetric relation to the
longitudinal center line axis of the girder, each pair of
fork-~like elements gripping one corresponding projecting
portion of the central box of one spanning beam located
plumb with a handling shaft underneath the latter.

Both pair of fork-shaped elements are
simultaneously brought into a position for gripping
gforesald projecting portions or into a position
retracted by a mechanical mechanism operated by a control
device fastened to the supporting and rocking plate.

Advantageously esach palr of fork-like elements
comprises two brackets or dogs pivotally mounted in
mutually confronting relationship on two parallel pins of
links of one drive chain and the aforesaid mechanism
comprises two transverse shafts rotatably mounted in the
aforesald girder and rotated together by two meshing
toothed wheels made fast to both transverse shafts,
respectively, supporting each one at their ends two
external cams pushing two arms, respectively, pivotally
mounted on the girder below upper sides of both drive

heet Has Been Replaced
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el ation to the control rod;upen sthe unl ocking of the upwar ds swi ngabl e

o9

g h. According to still anot her “characterizing feature of the invention
goth jaw|ike menbers are operated by a nechani sm nechanically connected to
ghe control rod and conprising a plate with a guided | ongitudi nal novenent

ifbntrolled by the control rod and two stul¥s=made fast to both jaw shaped

Ek-mbers, respectively, inserted into twg oblique grooves, .respectively, of
he plate so CREEPShEL ARt ﬁéff“mﬂ"l SRIGE { P&?FSFPHB%E%@P%SJ 8% 1i ke
."T'Tbers t owar ¢ aakestm\iftom gaaditidreprojecting above the plane

passing on the upper sides of both drive chains and a
plate pivotally mounted on one single side of the girder
and having one of its ends connected to a control rod and
its opposite end comprising a noteh engaged in pivoting
relationship by the end of one arm for pivoting one of
the thrust cams, the pivoting plate being thus capable to
tilting or rocking between an operative position for
locking the dogs or brackets in thelir aforesaid gripping
position and an inoperative position of retracting the
dogs or brackets.

The aforesaid control device comprises an element
such as a plate perpendicular to the supporting and
tilting plate and vertlcally movable between a low
position and a2 high position and acting in the stationary
position of the girder in relation to the supporting and
rocking plate upon a roller made fast to the end of one
arm swinging in relation to the girder and forming
together with the aforesaid control triangle and the
notched pivoting plate a parallelogram deformable between
both aforesaid positions of tilting of the pivoting
plate.

23
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o
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The aforesaid supporting and rocking plate is
located at the front of the vehicle and the aforesaid
girder has its portion backwards of the supporting and
rocking plate, in the rest or inoperative position of the
girder, accommodated between both overlying spanning
beams and the connecting arms of both overlying spanning
beams, with both connecting arms of the lower spanning
beam being each one U-shaped and pivotally connected at
its ends to both inner side walls, respectively, of both
central boxes of both lower spanning beam elements and
being capable of being simultaneously raised to a
position parallel to the frame and locked to the lower
spanning beam, both U-shaped connecting arms thus

.f increasing, in the lowered position, the room or space
for housing the girder.
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‘ﬁe aforesaid control rod ¢onprEks@siai:éross pin made fast to the plate

ghr ough one | ongitudinal groove formed in one wall of the aforesaid bl ock
.ﬁ*d the plate is made fast to the block preferably by two parallel L-shaped
guiding rails. At least one pin for guiding the novement of both jawlike

ifnbers towards or away from each other is'made fast to the central box of

Bhie spanni ng beam el eygntgy f¥%ﬁ”ﬁé¥¥%¥5¥3@6$B¥£¥5§“H'Mld%%aTb%tQHQSQﬁé

PJOprises a re C|qg chﬂalsn1nech?n|call connect f to the drive ans of

%ﬁe jawlike ﬂgﬁb nReAChABEATESt Of oL PR BREY 0PN BHeMWBE S0 as
0 be renovablgorolpt trgt oras mﬂfenngrtwlm“nw«e&ert&w yridme eifhenhe

ccess jib of Ji $PENGL"Es to assume an inoperative lowered position

and which may be raised from its inoperative position

after retraction of the girder from above the lower

spanning beam so as to act upon the lower ends of the
U~shaped connecting arms and to move them away from each
other to the parallel position of locking of the
connecting arms of the lower spanning beam.

Preferably two hooks for supporting both handling
shafts, respectively, made fast in confronting
relationship to two spanning beam elements, respectively,
are provided and are fastened to the ends of twe
operating chains mounted on two parallel toothed wheels,
respectively, at the end of the girder and driven by a
reducing mechanism fastened to the girder and controlled
by a preferably hydraulic motor fastened to the
supporting and tilting plate and mechanically- coupled
through a removable connection to the reducing mechanism
at determined fixed positions of the girder in relation
to the supporting and rocking plate.

Bach aforesaid hook comprises a latch for lecking
a handling shaft and arranged to co~operate with the
upper edge of the corresponding side wall of the girder
Upon a controlled displacement of the hook in the
direction reverse from that of lowering of the hook so as
to be unlocked by the action of an elastic member in a
relative position of the hook receiving the corresponding
handling shaft and the hook is then displaced over a
relatively small stroke simultaneously with the spanning
beam in the direction of downward motion of the hook so
as to automatically bring the lateh into the position of
locking the handling shaft in the hook.

The aforesaid girder is displaced in a translatory
motion in the longitudinal direction in relation to the

y; ' supporting and tilting plate by a motor-reducing gear set
fastened underneath the said plate driving at least one

-
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‘i@n1elenent Is stationary @nd {Gofprises a transverse bar for |ocking a

iﬁbk shaped portion at the end of a novable jib unlocked from another
i | ar spanni ng beam el enent, a nenber for unl ocking the hook-shaped
Metion fromthe transverse bar and prefergbly constituted by a jack nade
*fst to the stationary access jib and the jack rod of which lifts or raises
ge UDwardls S\ﬁuml p;msﬁsgeshb?gfwib\ed@tnshgw\?@mm b@@ﬂh@dg@éﬁ gnglh a

ast one | ockin e ndi ongiLtudinally of the cen ox_an iC
@y be | ocked %@gfgﬂgf égf ngg?sgggd?ﬁew?gSk 8mBTﬂs%? ?%eé%%ﬁY?%ﬁ Ybox of
-'«,3 ot her sparpoinyl beabratkeseio rmheg rakel sphardgusiingabite spaesingib of
He latter is ﬁé’é’xﬁ&doﬁ whEn 1L ROSYEL Bz PRE11LRE BOANDRL O PEADT SEF UGLAIT €

e:nprlses two spann
3 spanning beams.

The system also comprises a device for operating
the tilting of the aforesaild supporting plate, comprising
two side cables passing over two pulleys, respectively,
made fast to the supporting plate rearwards of the

tilting axis of the said plate while defining two sides
perpendicular ‘to the frame of the vehicle, anchored to
the latter and two parallel sides extending along the
frame and winding up on two drums, respectively, of a
winch driven by a motor-reducing gear set made fast to
the frame at the rear of the vehicle,

Advantageously, both aforesaid perpendicular sides

- have thelr ends connected to a balancer in the shape of a
bar parallel to the frame of the vehicle and mounted for
swinging motion about a central longitudinal shaft made
fast to a clevis fastened to the frame of the vehicle and
the parallel sides are extending back to the pulleys of
the supporting plate through the medium of guide pulleys.

The system in addition comprises two pairs of
jacks arranged on either side of the vehicle so as to
1ift the lower spanning beam after disengagement of the
upper spanning beam on the girder at the level of the
upper spanning beam with a view to couple it endwise of
the latter.

Each spanning beam comprises two pairs of front
and rear handling shafts, respectively, two handling
shafts of each pair being fastened in confronting
relationship to both central boxes, respectively, of both
spanning beam elements at the upper part thereof.

The invention will be better understood and
further objects, characterizing features, details and
advantages thereof wlll appear more clearly as following

s explanatory description proceeds with reference to the
accompanying diagrammatic drawings given by way of non
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;fan1elenents with paralleliitrggdways ;and the central boxes of which are
%ﬁnnected to each other by two connecting arnms form ng braces and two
f-cess jibs forward or rearward of the structure are stationary and upwards
g ngabl e, respectively. The invention als8 provi des a systemfor the
¥:ansfer on a road vehicle such as a truck’or a lorry of at |east tmo

%i dgin '
& agse%bfggng%ggfggg d an§§?§?8§i805| ugt;éac gcﬁeéﬁgé\ﬁﬁy {ﬁ%ﬂﬂ ng eans
' bot h spanni fgeBéfie exodinedtend @beegava@w Angudiereln

- Figure 1 shows a road vehicle provided with a

system according to the invention in the transport
position and allowing to deposit spanning beams above or
over breaches to be cleared ;

- Figure 2 is a view in the direction of the arrow
II of figure 1 ;

- Figure 3 is a view similar to that of figure 1
but showing the system in its configuration prior to
laying down a spanning béam H

- Figure 4 is a top view according to the arrow 1V
of figure 3 ;

- Pigure 5 is a view according to the arrow V of
figure 3 ;

- Figure 6 shows a side view of a spanning beam
according to the invention ;

- Figure 7 is a top view according to the arrow
VII of figur & of a central portion of the spanning
beam 3 .

- Figure 8 partially shows two spanning beam
elements assembled end to end ;

- Figure 9 is an enlarged view of the portion
circled at IX of figure 6 ;

- Figure 10 is an enlarged view of the portion
oircled at X of figure 8 ;

- Figure 11 is an enlarged view of the portion
circled at XI of figure ¥ ;

- Figure 12 is a view in section taken upon the
line XII-XII of figure 11 ;

~ Pigure 13 is a sectional view showing two
jaw-elements of locking pins in the unlocked spread
position ;

- Figure 14 is a perspective view of the mechanism
allowing in particular to operate the jaw-like elements
for locking the locking pins ;

/I -~ Figure 15 is an enlarged sectional view showing
a bolt for taking up shearing stresses exerted upon the
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WY eaches to be cleared, eagh:spamningzbeam having a structure such as
sareviously defined and of the type conprising a girder for supporting and
gdunchi ng one spanni ng beam or assenbl ed spanning beans and di spl aceable in
@elation to the vehicle towards an overhangir. cantilever position at the
gont portion of the latter, means for displacing the spanning beam or
Missenbl ed spanni ggkRagNHins GakahigoRheophbe1agpPOr vengebesl dmustohi ng gi r der

ggﬁan over hang or cagtilsyer position at the forward portion of the said

.rder and a pl 308"8aPBorf™fg i n gui ding relationship the supporting and
#aunching girder and recRiggrer1biisiagviewrihaséanien t3dken aposl &beo al | ow

W

B
#
&

deposi t the.ffﬁgnkqg_gggnbgrfqﬁﬁggbgeq spanni ng beans and which is

aracterized in

~ Figure 17 illustrates a reducing mechanism
forming part of the control means for locking the
Jaw-1like elements and the locking bolts ;

- Figure 18 is a view in section taken upon the
line XVIII-XVIII of figure 1 ;

- Figure 19 is a view in section taken upon the
line XIX-XIX of figure 1 ;

- Figure 20 is a view in section taken upon the
line XX-XX of figure 1 ;

- Figure 21 is a view in section taken upon the
line XXI-XXI of figure 1 ;

-~ Pigure 22 is an enlarged perspective view of the
portion circled at XXII of figure 21 ;

~ Figure 23 is a partial longitudinal view of the

A

"
A
T2

girder forming part of the system according to the
invention ;

- Figure 24 is a view in 1ongitudinai section of
the end of the girder ;

- Figure 25 is a view in section taken upon the
line XXV-XXV of figure 24 ;

- Figure 26 is an enlarged view of figure 24
showing three different positions which the girder may
assume in relation to a tilting support plate of the
vehicle 3

- Figure 27 is an enlarged view in section taken
upon the line XXVII-XXVII of figure 23 ;

- Figure 28 is a view in section taken upon the
line XXVIII-XXVIII of figure 23 ;

- Figure 29 is a diagrammatic view showing & rod
and rollers for operating the locking or the unlocking of
the fork-like elements ;

- Figure 30 shows a device for controlling the

— rocking of the girder-supporting plate ;
~ Figure 31 is a view seen in the direction of the
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at it conprises at |east onhe ¢britrdl Eeéd hook for depositing the spanning

 ?bnch|ng gi rder and capabl e of assun1ng arelative p05|t|on for supporting
$shaft for handling the spanning beam or, assenbl ed spanni ng beans, |ocated
Bosite to that end of the spanni ng beam or of assenbl ed spanni ng beans

ﬂ%nch S bear%pgoypggrgh@? pgghrgf phe breach to the cleared which is
M¥posite to the vehicle through t tin rockin t he su portlng pl at e,
Iom whi ch supporti ny pb8Fre t-'h% #0b Pl% ?‘(S\A%?%g"‘i?{)’l’g dePo fth’f(j“?%e ot her
¢ of the speXXYIingopesugareagsenbl ed spanni ng beans on that.bank of the
'-éaCh which is close 4p.i0e ¥8hi €l 2 table for lifting the
connecting arms of two spanning beam elements ;

- Figure 34 is a top view according to the arrow
XXXIV of figure 33 ;

- Figure 35 is a view like figure 33 with the
l1ifting table in the upper position ;

- Figure 36 is a view according to the arrow XXXVI
of figure 35 ;

.- Figures 37A to 37P show the various steps of
assembling three spanning beams to form a spanning beam
of greater length and for depositing the latter above a
breach to be cleared ; and

~ Figure 38A to 38H show the different steps for
laying down a spanning beam over a breach to be cleared.

Referring to figures 1 to 36 the reference numeral
1 designates a road vehicle such as a truck or a lorry
allowing to carry towards at least one breach to be
cleared by vehicles such for instance as armoured
vehicles of the Englineer Corps, three spanning beams
superimposed on a longitudinal frame 5 of the vehlcle and
consisting of an upper spanning beam 2, an intermediate

spanning beam 3 and a lower spanning beam 4,

e

P E TN TN TR T Yy

P

s

g

respectively.
The vehicle 1 comprising a double front cabin 6

extended rearwards by the longitudinal frame 5 supports a
system adapted for separately depositing the spanning
beams 2, 3, 4 over or above breaches or to assemble at

. least two spanning beams end to end and to deposit the
assembled spanning beams above a breach.

The spanning beams 2, 3 and 4§ are identical and
are each one formed of two parallel spanning beam
elements 2a, 2b ; 3a, 3b ; Ha, ib assembled by two

.. connecting arms forming braces 2¢, 3c and He. Both
’ spanning beam elements of each spanning beam 2, 3, 4
comprise two parallel top trackways 2d, 3d and id.

.
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L5 - The overhang or cantilieveg $osj tion of the supporting and |aunching
v 7 der at the front of the vehicle upon depositing the spanning beam or
B senbl ed spanning beanms is relatively reduced by about one quarter of i

Preferably the means for displacing the spanning beam or

%zSénbled spanni ng beans in relatipn to"t_e'éforesaid_girder conprise two
' A8ELRARYRE 08 Ehtheivehdfofeddie GdiinAnd fppunt ed each

Bkc on- two toothed wheels faStened to the ends of theaglrder with the | ower

8 ie\ylgné:hgqqxpﬂﬁéssﬁqq@ rigid central box 7 d two access
Jibs 8, 9 assembled to both ends of the central box 7,

respectively, so as to extend the top trackway of the
central box. The access jib 8 is fastened at the upper
part of the central box 7 by a transverse pivot pin 10
and at the lower part of the central box 7 by locking
means which are unlockable so as to allow the jib 8 to be
ralsed or swung upwards about its pivot pin 10. These
locking means comprise at least two locking shafts or
bolts 11, 12 made fast to the movable access jib B and to
the central box 7, respectively. By way of example twenty
pairs of locking bolts 11, 12 are provided in parallel
relationship in a same plane forming the bottom of the
spanning beam element. Thus the locking shafts or bolts
11, 12 in the locked position of the movable jib 8 are
extending in parallel relation to the longitudinal axis
of the spanning beam element with two shafts or bolts of
a same pair being aligned. The locking means moreover
compiise two jaw-like members 13, 14 tightly gripping
round or clamping mutually confronting heads 55, 16,
respectively, of the locking bolts 11 and 12. Both
jaw-shaped members 13, 14 are arranged transversely of
the longitudinal axis of the spanning beam element within
a lower space 17 defined between the movable access jib 8
and the central box 7. For taking up the shearing forces
exerted upon the locking bolts 11, 12 upon the passing or
travelling of vehicles on the trackway of each spanning
beam element, there are provided two longitudinal
retractable pins 18 of which a single one is shown and
located on either side of both ends of the two jaw-like
members 13, 14, respectively. Each pin 18 in the locked
position of the movable jib 8 extends into two coaxial
passage-ways or holes 19, 20 formed in the movable jib 8
and in a block 21, respectively, secured to the central
box 7 by fastening screws 22. Each pin 18 comprises a

thoroughfare tapped hole 23 into which is scerewed one
threaded end of a control rod or spindle 24 mounted for

N
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i)e|ng reeved over three toothed gyirde:wheels arranged according to a

&1 angl e configuration and made fast to the supporting and rocking plate, a
;;-tor-reductlon gear set for sinmultaneously driving two of the guide

$@i nions of both drive chains, respectively,, and fastened to the supporting
J%nd tilting plate and at Ieast two pairs 1@ €l enments fornming retractable

gorks, fastened,t both | | r ation
“hf t he- Iongltﬁﬁxﬁh n?géu gga£$§31§&§ﬁ§££ d ﬂ@r'égéﬁyggﬁ% kﬁ ?gék i ke
2t enents gri pmlr@lon%‘lco’fhesponurab POYj éétem@ewthmidﬂzqmlééngfm box
@t -one spanni req,ebe,a@# gt Sépryug@ & Fhr g Nawwlld 1YE ShafaniRdepgeat h the
d.atter. Both palr el enments, are si tane%us%% brogghg into a
--05|t|on for dEigmngd at the bottom of the central box 7. e reducing
mechanism 25 is driven by a transverse shaft 26 itself
rotated by a second central reducing mechanism 27 also
fastened at the bottom of the central box 7. The reducing
mechanism 27 may be actuated by an external preferably

hydraulic motor, removably coupled to the reducing

mechanism 27 as will be explained later. Advantageously
as better shown on figure 14, both jaw-shaped members 13,

14 and both pins 18 of a spanning beam element are
simultaneously operated by a control mechanism comprising
in the vicinity of each one of the ends of the jaw-like
members 13, 14 a plate 28 fastened to the block 21 in
gulded relationship, for instance by two guide rails 29
so as to be capable of displacing itself along a
longitudinal direction between two end positions of
closing of the jaw-like members 13, 14 and of insertion
of éach pin 18 into the corresponding passage-way 19 and
of opening of the jaw-like members 13, 14 and of full
retraction of each pin 18 into the corresponding
passage-way 20 of the block 21, respectively. For that
purpose each plate 28 is driven in a longitudinal
translatory motion by a stub shaft 30 made fast to the
corresponding pin 18 and extending through a longitudinal
groove 31 of a wall of the block 21 while having its end
made fast to one face of the movable plate 28 the
6pposite face of which comprises two oblique grooves 32

into which are inserted two transverse studs 33,
respectively, fastened to the ends of both Jjaw-shaped
members 13, 14. Thus to obtain the unlocking of a movable
access Jib 8, the external hydraulic motor is coupled to
the reducing mechanism 27 and operated for rotating the
spindles 26 which are themselves rotating both control
rods 24 causing the longitudinal displacement of the pins

s - 18 into the fully retracted position into the
" passage-ways 20 of the blocks 21. The displacement of the
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ﬁfhanlsn1operated by a control deV|ce fastened to the supporting and
Ei,lng plate. Advanfageously each pair of fork-like elenments conprises two

ﬁ? paraIIeI pins of links of one drive~chdi r and the aforesaid nechani sm
d@ipri ses two transverse shafts rotatably nounted in the aforesaid girder

E rotated t@jdtherd MARUSHS medanmpnsstth et stHe ependd @ ff dottht plisdels

—+

nsverse shafy %o»faqwoﬁﬂé’erliy ntS UPPAY trdh é‘&cﬁdﬂlﬂ%@iret haj I5 L RAS oo

*ernal cams pushing two res ectivel I vot al unt ed on t he

der bel ow M@Pds%d?s"%fab e memBer's 13, Reversel y a
displacement by the control rods 24 of the pins 18 in the
passage-ways 19 of the movable access jib in the lowerad
position causes a displacement towards the left of the
plates 28 and thereby the movement of both jaw-like
members 13, 14 towards each other into the locking
position of the locking bolts 11, 12. The relative
displacement of both jaw-like members 13, t4 is provided
by two parallel guide shafts 34 located in the vicinity
of both ends of both jaw-shaped members 13, 14 and made
fast to the central box 7 of the spanning beam element.

The access jib 9, opposite to the movable jib 8 of

each spanning beam element is stationary and comprises at
its upper part a transverse bar 35 adapted for the
locking of one hook-shaped portion 36 at the end of an
unlocked movable jib 8 of another spanning beam element.
The bar 35 and the hook-shaped portion 36 are shaped so
as to prevent the movable jib 8 from escaping the locking
bar 35. The stationary access jib 9 moreover comprises at
least one locking bolt 37, for instance twenty parallel
locking bolts located in the plane forming the bottom of
the spanning beam element while extending longitudinally |
80 as to project from the end of the stationary jib 9. '
Fach locking bolt 37 is identical with the locking bolts
11, 12 and therefore comprises a locking head 38 coming
in front of a locking head 16 of a corresponding locking
bolt 12 of the central box 7 when the spanning beam
element comprising the locking bolts 37 is assembled end
to end with the other spanning beam element comprising
the locking bolts 12. Such an assembly of elements of
spanning beams is shown in part on figure 11 which shows
that the locking bolts 37 are made fast to the locking
volts 12 by both jaw-like members 13, 14. Figure 8

— illustrates two spanning beam elements assembled end to
end wherein the movadble jib 8 of the spanning beam
element at the right with respect to this figure is
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Ehai ns so as to lift or rai:3€ the;chrtesponding dogs or brackets into a
sition projecting above the plane passing on the upper sides of both

ve chains and a plate pivotally nounted on one single side of the girder
d having one of its ends connected to a control rod and its opposite end
ﬂﬁhprising a notch engaged in pivoting refatfonship by the end of one arm
#ecr . pi voting one of the thrust cans, the pjvotin% pl ate being thus capabl e

&0 tilting or regdidngy Wit StadgensnivvediPod Bforfheord efdc BPAGNERE dogs or

Y ackets in tieiam aflemeant dirgriPpigihg Asidkean tyndhan Hopkpahalpiede epdsi ti on
W retracting ptob'%i%?xg%boratbrt%cekﬁto%king bar 35 of the stationary access
Jib 9 with the locking bolts 37 of the stationary access
Jib 9 being locked to the locking bolts 12 of the central
box of the right spanning beam element by both jJaw-like
members 13, 14. In the assembled positions of two

spanning beam elements, the movable jib 8 provides for
the continuities of the top trackways of both spanning
beam elements. The stationary jib ¢ of each spanning bean
element also comprises two jacks 39 fastened in the Jib 9
at right angles to the bottom thereof and adapted to 1lift
the movable jib 8 of another spanning beam element for
unlocking the hook-shaped portion 36 from the locking bar
35 of the stationary access jib 9. The rod of the jack 39
is fully retracted intoc the stationary access jib 9 in
the rest position and its end is acting below the movable
access jib 8 for unlocking it from the stationary access
Jidb G.

Both elements of a spanning beam are assembled by
their connecting arms forming braces in such a manner
that the spanning beam may have available at each one of
its ends, two movable and stationary access jibs 8 and 9,
respectively, so that the spanning beams may be coupled
to each other irrespective of their direction of
presentation to each other. Each access jib has of course
the same width as that of the corresponding central box
and in the configuration of the spanning beam laid down
or deposited over a breach, the opposite retractable Jjibs
thereof are locked at their lower part to their
supporting central box.

As shown on figure 7, both connecting arms forming
braces 3c of both elements 3a, 3b of the intermediate
spanning beam 3 have each one the shape of a U the top
ends of which are pivotally fastened by pins 40 to both
. central boxes 7 of both spanning beam elements so that
_? they may swing about these pins between a lowered
position between both spanning beam elements
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e af oresaid control device coggprisesiian el ement such as a plate

g pendi cular to the supporting and tilting plate and vertically novabl e

gt ween a | ow position and a high position and acting in the stationary
gosition of the girder in relation to the igpporting and rocking plate upon
.0l | er made fast to the end of one arniswnging in relation to the girder

ot i ng b at e SabBERak ey B e Rl el el PaBPR Er 8P Snk! EREE  ons
T tilting of the piepotinagkpiagtse anthanafipmasdisd syupgopti ngiand poskiion
#ate is |ocal gpgtahBsal19ha®h1iRe €RNItH18 3Adnkheral eheSabdasysder has
S portion backwards of the supporting and

' swung or raised position both connecting arms 3¢ are
automatically locked at the level of their bases to both
boxes ©f both spanning beam elements by locking members
41 as explained further on.

Each spanning beam 2, 3, 4 moreover comprises two
pairs of front and rear running rollers U2 fastened in
confronting relationship to both internal side walls,
which are confronting each other, of both spanning beam
elements, respectively.

The system for depositing the spanning beams 2, 3,
4 comprises a longitudinal launching and depositing
girder 43 extending in the rest or inoperative position
substantially throughout the the whole length of the
vehicle 1 while being accommodated for a great part in a
longitudinal space or room defined between two overlying
upper and intermediate spanning beams 2 and 3 and the
upper connecting arms 2c¢ of the spanning beam 2 and the
connecting arms 3¢ of the spanning beam 3 in the lowered
position, the latter thus allowing to increase the height
of housing of the girder 43 between the connecting arms.
The girder 43 comprises at its upper portion two side
shoulders 44 forming two raills for guiding rollers 42 for
the travel of each one of the spanning beams. The girder
43 is supported while being guided therein in
longitudinal translatory motion by a supporting plate US
which is fastened in pivoting relationship to the frame
of the vehicle by a transverse pivot pin 46 so as to be
capable of tilting about this pivot axis in the
counter-clockwise direction for depositing the spanning
beams. The guiding of the girder 43 is performed by a
lower T-shaped tenon of the girder 43 engaging a mortise
of complementary mating shape of the supporting plate U5.
The girder 43 is driven in relation to the supporting
plate 45 by a motor-reducing gear set 47 fastened
underneath the supporting plate U5 driving two drive
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geking plate, in the rest Gf i nbpgératizve position of the girder,
‘ﬁfonnndated bet ween bot h overlyi ng spanni ng beans and the connecting arns
A both overlying spanning beans, with both connecting arns of the | ower
$@:nni ng beam bei ng each one LLshaped and {ﬁ'votally connected at its ends
"bot-h inner side walls, respectively df Yot central boxes of both | ower

o 10, Deelm SIS S8 BELRG EARBRKE, Ehe b PHaT, BLLIAE RIS Ao 1
hot h U- shaped widiinetewd npanaddtel htsnghtunddsabgbodbhetierdoner b8 frostienexh, the
Bom or space §d o Oté NP1 F8€r 94§ 98Fhe rocking or swinging of the
supporting plate 45 is obtained by a control device S50
{(see in particular figures 30 to 32) comprising a
motor~-reducing gear set 51 fastened to the frame 5 at the
rear of the vehicles and driving a cross-shaft 52 by a
drive belt 53-pulley 54 mechanism made fast to the shaft
52 both ends of which are kinematically connected to a
transverse rotary shaft 55 supporting two winch drumé 56
on which are winding up two parallel cables 57 for
tilting the supporting plate H4, The cables 57 comprise
two parallel longitudinal portions 57a passing over two
return pulleys 58, respectively, fastened to the frame 5
80 a8 to define two substantially vertical cable portions
57b passing on two control pulleys 59 secured to two
yokes 60 themselves fastened underneath the supporting
plate #5. Both cables 57 are extending beyond the pulleys
59 with two substantially vertical cable portions 57c¢c the
ends of which are fastened to both ends, respectively, of
a transverse bar 61 forming a swinging member with a
longitudinal central shaft rotatably mounted in a clevis
b2 made fast to the frame 5. The shafts 52 and 55 are
rotatably mounted in a yoke-shaped support 63 and the
rotary driving of the shaft 55 by the shaft 52 may be
carried out for instance by a system of pulleys secured
to the ends of the shafts 52, 55 and two drive bells
reeved on these pulleys. The tilting of the supporting
plate 45 takes place when a spanning beam or at least two
spanning beams assembled end to end are in a cantilever
or overhang position with respect to this plate so as to
exert a force tending to naturally rock the latter. In
such a situation it then suffices to put the
motor-reducing gear set 51 into operation so that the
drums 56 be rotated in the direction of paying out or
unwinding of the cables 57.

The system moreover comprises means for displacing
one spanning beam or two spanning beams assembled end to
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. The system noreover conpfiisés a neans for raising the connecting arns

P2 .t he i nner spanni ng beam el enments, consisting of a lifting table nounted

it he frane of the vehicle so as to assunme an inoperative | owered position

gl wWhich may be raised fromits |noperattée_position after retraction of
2 gi rder from above the | ower spanning amso as to act upon the | ower

-t ho -par al | SHDad ¢ Sragho X Ml siipor 1B BEASY B YR BERRSC "'
Egnm ng beam°¢ﬂ!§T’e?%1b‘F‘9°tWhﬂﬁ?&§ff sigdest Sy am%m&wm @gwﬁ@fts

pectlvely gL d ASthé NeiGQYy oMY 1370 symmetrical relation to the
latter and each one mounted on two toothed wheels 65
fastened to both ends of the girder 43 with the lower
side 6la of each chaln 64 passing over three toothed
guide wheels 66 arranged in a triangular configuration
and rotatably mounted on the supporting plate U5. More
specifically both toothed wheels 66 of a same side of the
beam forming the base of the triangle are mounted for
free rotation on a transverse support shaft projecting
from the supporting plate 45 whereas the lower toothed
pinion 66 forming the apex of this triangle is bound in
rotation to a transverse shaft 67 rotatably mounted on
support bearings 68 made fast to the supporting plate 45,
The shaft 67 comprises a pulley 69 rotated by a drive
pulley 70 connected to the pulley 69 by a belt (not
shown) and made fast to the end of an output shaft of a
motor-reducing gear set 71 made fast to the supporting
plate 45. Thus the motor-reducing gear set 71 would
simultaneously drive both lower toothed guide wheels 66
located on either side of the girder 43. The means for
displacing the spanning beams in relation to the girder
43 also comprise two front pairs of retractable
fork-shaped elements 72 made fast to both upper sides
64b, respectively, of both drive chains 64 and two rear
pairs of retractable fork-like elements 72 also made fast
to both upper sides 6Ub, respectively, of both chains 64.
Both front pairs of fork-like elements 72 are adapted to
grip two projecting finger~shaped portions 73 made fast
to two spanning beam elements, respectively, and located
plumb with two rollers 42 above which are located in a
same vertical plane two forward handling shafts 74

BE

3.

FRINIURETIWESEA IR

~

e

TEETRRERRE

!gi arranged in confronting relationship with each other.

ggl Likewise both rear pairs of fork-shaped elements 72 are

Y adapted to grip two projecting finger-like portions 73,
- respectively, made fast to two spanning beam elements,

respectively, rearwards of the latter, plumb with two

e
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{8l at i onship to two spanni ng:beameel @ments, respectively, are provided and
e fastened to the ends of two operating chains nounted on two parall el
got hed wheel s, respectively, at the end of the girder and driven by a
ciuci ng nechani smfastened to the girder and controlled by a preferably
gedriaul ic notor fastened to the supportihg‘%nﬂ tilting plate and

hani sm o ABUBPAPRCS ISR o ARCOis WBoPna" gi FaSPerhiFEHa | 6RO LB he
Riippor ting andtwochiary Meatdd.igacinaditer §daid raogkdcbnpeoaesoatiagch for
e oo enonor SRR R 30480 080 SOREAPELNS Byl RErkDERkecto® o
Jae hook in thelements 72 are simultaneously brought in the position of
- gripping the fingers 73 or in a retracted position by a
mechanical mechanism operated by a control device
fastened to the supporting plate 45. Each pair of
fork-like elements consists of two brackets or blocks
mounted in pivoting confronting relationship on two
parallel pins, respectively, of links of a drive chain
bi. Figure 27 shows one of the two brackets or blocks 72
swingably mounted at one of its ends onto a pin 75 for
the connection of parallel links of the chain 64 and
having its opposite end comprising a lower heel-like
portion 76 caused to bear in the position of gripping the
bracket 72 below the pin 77 for the connection of the
links of the chain 64 adjacent to the pin 75. Thus each
bracket or block 72 is movable between two paréllel links
of the chain 64, Advantageously a spiral spring 78 is
provided on the pin 75 so as to urge each bracket 72 into
the retracted position as shown by the arrow A. The
aforesaid mechanical mechanism comprises two transverse
shafts 79 rotatably mounted in the girder 43 and rotated
together by two toothed wheels 80 meshing with each other
and made fast to both shafts 79, respectively. At the end
of each one of the two shafts 79 are fastened cams 80
located outside of the girder 43 and each one arranged
underneath an arm 82 pivotally mounted at one of its ends
on the girder 43. Each pivoting arm 82 is arranged below
a bracket 72 so as to 1lift the bracket 72 to a position
of gripping a finger 73 projecting above the plane
passing through the upper sides 64b of the chains 64
under the action of the corresponding cam 81, One of the
four cams 81 associated with both front and rear pairs of
fork-like elements 72 is extended by an arm 83 the end of .
. which pivotaily engages a notch 84a of a plate Bl

s pivotally mounted about a shaft BS on the girder U3, The
plate 84 forms in a way a lever having one arm-like

i
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i rection reverse from t hat:of Jo¥eriing of the hook so as to be unl ocked by
e action of an elastic nenber in a relative position of the hook

cei ving the correspondi ng handling shaft and the hook is then displ aced
er arelatively small stroke sinultaneoysly wth the spanning beamin the
B recti on of downward nDtion of the hookK éé to autonatically bring the

Mt ch into th o g '

ioresai d gi rgmt}qfls&%jloés.'% éd& éH t’%ranp'? ? o‘tﬁhélpn %%ﬁe I ongl t}Sﬁ nal
jrection in mﬂn&iqnl%Qﬁtﬁ@dsGBp@hi?hgi&nﬂifﬁtﬂlh@ ppnmecysd Lo a
t or - reduci NG gifiito S o d 384 CoRCe MILRE NESHRL EHS1 SR Ty DI Al enélrdedmg AL | east

The rod 46 is also pivotally connected to the end of the
other plate-shaped lever B4 assoclated with both other
pairs of fork-like elements 72. Three control rollers 87
are fastened to the free ends, respectively, of three
arms 88 pivotally fastened to the girder 43, these free
ends being also connected pivotally to the rod 86. Thus
the assembly consisting of the plates B4, the rod 86 and
the arms 88 forms a deformable parallelogram so as to
cause both plates 84 located on one single side of the
girder 43 to simultaneously tilt from the position of
retracting the brackets 72 shown at the left on figure 23
to the position of gripping the brackets 72 by the drive
fingers 73, shown at the right of this figure. With each
plate 84 is associated a spring 8% having one of its ends
fastened to the girder 43 and its end opposite to the
plvot point of the plate BY fastened to the rod 86 sc as
to Keep each plate 84 in both end positions of retracting
and gripping the brackets 72, respectively. The device
for controlling the mechanism for displacing the brackets
72 comprises an element such as a vertical plate 90
fastened to the supporting plate 45 and vertically
movable between a lower position and an upper position so
as to act upon the rollers 87 and thus cause the desired
tilting of the plate ¥4 to the retracted position or to
the position of gripping the brackets 72. More
specifically the plate 90 is arranged in the same
vertical plane as the rollers 87 and has its two ends
shaped as isosceles triangles the vertices of which are
longitudinally aligned. Thus in the lower position of the
plate 90, the upper side of either one of the triangles
is acting to push one of the rollers 87 upwards and
therefore to retract the brackets 72 whereas in the upper
R position of the plate 90, the lower side of either one of
vy the triangles is acting to push one of the rollers 87

' downwards and therefore to bring the brackets 72 into the

|
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#i.ve pinion nmeshing with aitangi gudi:nal toothed rack fastened bel ow the
Rider which conprises at t he upper portion tracks formng rails for
§¥:di ng the spanning beams on which are moving rollers for the travel of
gc spanni ng beans. The system al so conprises a device for operating the
ftlng of the aforesaid supporting plategicenprising two side cables
Esing over two pul | eys, respectively, made fast to the supporting plate

i var ds of tprsitjen nef agr tPRENg Heh& of EngRne & i The RETHIORE t wo si des
ng“,‘ pendi cul ar dosgiwcéhent of ¢he yehiel 9o wcﬁmmé@ wec.&@t;teﬂramtm
f‘;gLLSIVZ:Ses eXt%fP'n?v@%éi%%tggagéorghegfkh U9 P3O VG & ifte
80 and to the supporting plate 45 and a jack 92 with a
double rod having their ends pivotally connected to the
point of pivotal connection of one of the arms 91 to the
supporting plate 95 and to the point of pivotal
connection of the other arm 91 to the plate 90,
respectively.

The system also comprises two operated hooks 93
for locking both confronting handling shafts T4,
respectively, of both spanning beam elements of a
spanning beam and fastened to the ends of two drive
chains 94 arranged in symmetrical relation to the
longitudinal center line axis of the girder 43 and
passing over two parallel toothed wheels 95,
respectively, rotatably mounted at the end of the girder
43 while being perpendicular with respect to the bottom
of the latter. Both toothed wheels 95 are bound in
rotation to a transverse shaft 96 rotatably mounted
between two side walls U3a of the girder U3. Two pulleys
97 parallel to the toothed wheels 95 are also bound in
rotation to the shaft 96 and driven by two drive pulleys
98 kinematically connected to the pulleys 97 by two belts
99. Both drive pulleys 98 are each one made fast to an
cutput shaft of a reducing mechanism 100 fastened to the
girder 43, Each control chain 94 passes below a toothed
guide pinion 101 mounted for free rotation at the end of
the corresponding output shaft of the reducing mechanism
100 and has its free end connected to the end of one
compensation spring 102 having its opposite end fastened
to the bottom of the girder #3, The input shaft of the
reducing mechanism 100 is driven by a first reducing
mechanism with pulleys 103, 104 kinematically connected
by a belt (not referred to), the shaft 105 driving the
pinion 104 extending through the bottom of the girder U3
and having at its lower end a rotary coupling plate 106
capable of being driven by a hydraulic motor 107 as will

R YR NIRRT

-y

!

™~

This Sheet Has Been Replac

e




Fax emis par . 33 1 45 62 84 23 CABINET WEINATEIN A4->A4 21782796 19:88 Pg: 23/32

g:nch driven by a notor-reduting: gear; set made fast to the frame at the

Far .of the vehicle. Advantageously, both aforesaid perpendicul ar sides
pélve their ends connected to a balancer in the shape of a bar parallel to
e frame of the vehicle and nounted for sy nging notion about a central
fngi t udi nal shaft nmade fast to a clevis™ fastened to the frane of the

Mehi cl dth ' b K f, th

gropor Ui ng pl a8 CRPbABA SR BSREAPARCRr - 0APACORLrS cpal Tt ARM di ves

gﬂﬂltlon conprésesppan paﬂdgyoﬂOﬁaoKstaeraageddbameteheassukkadﬁamdﬁer
icle so as 5€e£bét phlﬂ@e'yo‘ﬂ"é'ﬁ §@ﬂ%h'ﬂgc?%9‘ é‘%ﬁéﬁ%é ap&imife cgﬂbeam

er spannin amon the gir evel e upper spannin
z:ﬁh a eleM/tg 183ubP edi puéggﬁngéoopade fast to the end é) a ré%ary J

shaft 111 having its lower end made fast to a rotary
coupling plate 112 like the plate 106, The shaft 111
drives a second pulley 113 like the pulley 110 coupled by
a belt 114 to a pulley 115 made fast to a rotary drive
shaft 116 extending through the bottom of the girder 43
and the lower end of which is made fast to a rotary
coupling plate 117 identical with the plates 106 and 112,
As shown on figure 26, the girder 43 may assume with
respect to the motor 107 fastened underneath the
supporting plate U5 three distinet stationary positions
a, b, ¢ at each one of vhich the motor 107 is removably
coupled to the corresponding plates 106, 112 and 117. At
each one of the positions a, b, ¢, one of the rollers 87
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!?;' is lying in the plane of the plate 90 in order that the
!!%;’_ latter may lock or unlock the fingers 73 to or from the
!if' fork-like elements 72. Figure 26 shows the plate 112 for
!;f driving the shaft 113 ready to be coupled for rotation to
!?f ' an output plate of the motor 107. The output plate of the
ggﬁ motor 107 is of the type comprising fingers or claws

'E;_ engaging cavities of shapes complementary of or mating
# with that of the plate 106, 112 or 117. This output plate
!ET_ i's mechanically coupled to a bar with a toothed rack 118
!%? axially guided in a direction transverse to the

g%;' supporting plate 45 and meshing with a toothed segment
F%:' 119 rotated about a shaft 120 fastened to the plate 45 by
gi?' a control jack 121 and a lever arm 122. The shaft with
*:E the toothed rack 118 is shown in inoperative position of
ﬁ?: disengagement of the output plate of the motor 107 from
g the coupling plate 112,

"ff’l Each hook 93 comprises a latch 93a for locking one
!gg- handling shaft 74 constantly urged back into unlocking
ﬁ . position by a spring 123. As shown on figures 23 and 24,
il s both hooks 93 may assume three positions X, Y and Z. In

the position Z of depositing spanning beams, both
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| atter. Each spanning beanlcemprhses two pairs of front and rear

Bindl i ng shafts, respectivelly, t'wo handllng shafts of each pair being
fstened in confrontlng rel ationship to both central boxes, respectively,
fg:bot h spanni ng beam el enents at the upper part thereof. The i nvention

‘be better understood and further objegg8ss characterizing features,

_Afalls and advantages thereof will appear nore clearly as follow ng
gbl anat ory deBandptingn spraditeeddl aireh acefommeded edo wiibaiacbothahyokg 93,

;grannatlc dpg@be%%l%5&9” Y 9tChel¥E 1ocked by the latohes 93a.

Each end of the side wall 43a of the girder 43 has a
flange U43b shaped as a cam co-operating with the end of
the latch 93a of the hook 93 in the same plane as the
side wall 43a so0 as to bring the latch 93a into the
position of unlocking a handling shaft 74 when the hook
g3 is in the position X and this under the biassing
action of the spring 123. In the position Y, the latch
93a of each hook 93 assumes the position of locking a
handling shaft 74 since the flange 43a is acting as a cam
pushing the latch 93a against the return force of the
spring 123.

Figures 33 to 36 show the device for raising both
connecting arms 3¢ of the intermediate spanning beam 3.
This device comprises a raising table 124 assuming in the
position of conveyance of the spanning beams, the lowered
position shown on figure 33 in which the ends of both
connecting arms 3¢ are resting upon the table 124. The
latter is fastened to the frame S of the vehicle through
the medium of pivotally connected arms 125 perpendicular
to the frame 5 and defining a parallelogram deformable
under the action of a jack-like member 126, More
specifically both lower arms of the deformable
parallelogram are extended by portions 125a fastened
plvotally to the frame 5 whereas the upper arms of these
parallelograms are extended by portions 125b pivotally
fastened below the table 124. The table 124 consists of a
frame 124a supporting for sliding motion along the
longltudinal center line axis of the vehicle two small
tables 124b connected to each other by two parallel arms
127 pivotally connected on the one hand to both small
tables 124b and on the othef hand to both ends of a
central lever 128 pivotally mounted at its center about a
pin perpendicular to the frame 5 of the vehicle. The arms

— 127 and the lever 128 allow both small tables 12U4b to
move away from each other as the table 124 is raised so
that the ends of the connecting arms 3¢ be constantly
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- limiting exanple only ill:l ustrting:a presently preferred specific
@rbodi ment of the invention and wherein @ - Figure 1 shows a road vehicle
govided with a systemaccording to the invention in the transport position

f}hfallomnng to deposit spanning beans abo %E or over breaches to be cleared
;}Flgure 2 is aviewin the direction of thé arrow Il of figure 1; - Figure

§is a view si %E?‘in? \ﬁrplfb%t b@ft foguie %a%‘i%ssh@%ngr&QQ %xés,emeseh' ts

"'-f I gur ation erl or ayl ng ovvn a spanni ng gure IS a tOp
ew accor di ngthal Fhé’aérsre&NPPVini"Pl garaliel 80 the’ frame’ 5 of 'the

8 vehiole. In the upper position of the lifting table 124,
the connecting arms 3¢ are locked to the spanning beam
elements by locking members #1, Such members may consist
of a hook pivotally mounted on the corresponding spanning
beam element and operated by a jack mounted on a small
table 124b so as to rock the hook into the position of
locking a locking pin made fast to the corresponding
connecting arm 3c¢.

The system also comprises a casing 129 located in
the longltudinal center line axis of the vehicle at the
rear of the latbter and usable as a support for the back
end of the girder 43 in the transport position of the
spanning beams and a Jack 103 mounted on the frame 5 of
the vehicle just rearwards of the cabin 6 along the
longitudinal center line axis of the vehicle and adapted
in particular to lift the girder-upper spanning beam
assembly at the beginning of the launch of the upper
spanning bean. )

The system at last comprises a device forming an
antirocking foot of the vehicle located forward thereof
and comprising a plate 131 pivotally connected to both
free ends of two jack rods 132 pivotally connected to the
frame of the vehicle and capable of being folded back
into an inoperative position stowed within the vehicle as
shown on figure 1 and two palrs of jacks 133 fastened to
the frame 5 of the vehicle in symmetrical relation to the
longitudinal center line axis of the latter so as to 1ift
the spanning beams above the frame 5.

The principle of depositing three spanning beams
assembled end to end which already appears in part from
the above description of the system will be set forth in
detail with reference to figures 374 tro 37P.

The vehicle 1 conveys the three overlying spanning
beams to the place where the breach B to be cleared is

, — located and is approaching the latter until reaching the
' location shown on figure 37A. In the initial conditions,
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i:Flgure 5 is aview according tostfrg arrow V of figure 3 - Figure 6 shows
B2 5i de -vi ew of a spanning beam according to the invention ; - Figure 7 is a

#%p view according to the arrow VII of figur 6 of a central portion of the
FBanning beam; - Figure 8 partially shows two spanni ng beam el ement s
®senbled end to end ; - Figure 9is aneﬂﬂ%ﬁged view of the portion

Bicled at | X of figure 6 ; - ure 10 | an_enl qule of t he partion
i&rcled at X oft ??ggPBeﬁ sPa“ﬁF@& éQET ?s n°%ﬂ?%$ﬂ%g q%i%ﬂon
by the fork~like elements 72 enclosing the finger-shaped
portions 73 of the upper spanning beam elements 2. The
vehicle 1 is thus located in front of the breach in the
transport position shown on figure 1. The device forming
the anti-rocking foot is extended so that the plate 131
bears upon the ground and the Jjack 130 is activated for
slightly lifting the girder U43-upper spanning beam 2
assembly from the supporting box 122 so as to release the

At

upper spanning beam from the intermediate spanning beam

AENTRRABNW

3. The motor-reducing gear set 47 1s activated so as to
displace in relation to the supporting plate 45 the
unitary assembly formed of the girder 43 and of the upper
spanning beam 2 to the most overhanging position of the
girder forward of the vehicle, in which position the
hydraulic motor 107 has its output shaft mechanically
coupled to the plate 117 driving the shaft 116 supporting
the pulley 115. The system is thus in the position shown
on figure 37A. As shown on figure 37B the upper spanning
beam 2 is longitudinally displaced on the girder 43 by

1

energizing the motor-reducing gear set 71 driving both
drive chains 64. The transfer of the spanning beam 2 is
effected until both front handling shafts 74 of the
spanning beam Z are engaging both hooks 93, respectively,
in the position X which are brought into the position ¥
of locking the handling shafts 74 by the motor-reducing
gear set 100 energized by the hydraulic motor 107 at the
same time as the upper spanning beam 2 is advanced over a
small distance forwards with respect to the girder #43.
Then the jack 126 controlling the table 124 is actuated
so that the table 124 lifts both connecting arms 3¢ of
the intermediate spanning beam 3 up to their position of
locking to the corresponding spanning beam elements, in
which they are locked. Once the table 124 has again been
lowered into inoperative position, both pairs of side

_ Jacks 133 are energized so as to lift both overlying

s intermediate and lower spanning beams 3 and 4 until the

' intermediate spanning beam 3 be substantially on the same
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iﬁgéled at XI of figure 8 ; i: ‘Fyguwie fl2:is a view in section taken upon the
e Xi1-X | of figure 11 ; - Figure 13 is a sectional view show ng two

W= el ements of |ocking pins in the unlocked spread position ; - Figure 14
g% a perspective view of the nechanismallowing in particular to operate
ghe jaw| i ke elenments for |ocking the | ockid®g pins ; - Figure 15 is an

& ar ged sectional view showing a bolt for taking up shearjng stresses
iﬁértgd upon tHevel as the upggr spanning beam agh the fork-11Ke

. elements 72 are brought into the inoperative retracted
!ﬁ_ position by deforming the deformable parallelogram
consisting of the plates BY, the rod 86 and the arms 88
by the plate 90 acting upon the corresponding roller 87.
The motor 107 is disengaged from the plate 117 driving
the shaft 116. i

As shown on figure 37C, the girder 43 and the
upper spanning beam 2 which 1s connected thereto by the
¢%;_ hooks 93 are displaced in relation to the supporting
| plate 45 rearwards to the position wherein the motor 107
i3 coupled to the plate 112 driving the shaft 111 with
the back portion of the girder 43 inserting itself
between both intermediate and lower spanning beams 3 and
4. In this position the plate 90 is lowered to lock the
hiook~like elements 72 to both finger-shaped front
portions 73, respectively, of the intermediate spanning

.

-%Eggﬁgﬁggfﬁfﬁ iwﬁf;i?;¢;§?
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gﬁ?_ beam 3. The motor-reducing gear set 71 is energized so
sgi: | that the drive chains 64 are displacing the intermediate
!!?_ spahning beam 3 towards the rear end of the upper

!?;; spanning beam 2. Initially the raisable rear access jib
ggi' of the spanning beam 2 and the raisable front access jib
ggﬁ ) of the spanning beam 3 are unlocked. While the

“5; intermediate spanning beam 3 is moving towards the upper
??1* spanning beam 2, the jacks 39 for lifting the access jibs
!gf" are energized for lifting the raisable access jibs 8. The
gi;_ access jib 8 of the upper spanning beam 2 engages with

its end over the corresponding stationary jib 9 of the
intermediate spanning beam 3 whereas the jib 8 of the
intermediate spanning beam 3 engages with i¢s end upon
the stationary Jjib of the upper spanning beam 2 and the
hook~-like portions 36 of the liftable jibs 8 are engaging
transverse bars 35, respectively, of the stationary Jjibs
9. Simultaneously the locking shafts 37 of the stationary
Jibs 39 are locked to the locking shafts 12 by Jjaw-like

. members 13 by rotating through the corresponding

/ hydraulic motor (not shown) and the guiding mechanisms
24, 27 the control rods 24 about their longitudinal

£]
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5*0 - locking pins during the pagsimg:of vehicles on the spanning beam -
BYiure 16 is a viewin section taken upon the line XVI-XVlI of figure 6; -
gure 17 illustrates a reduci ng mechani smformng part of the contro

s for locking the jawlike elements and the |ocking bolts; - Figure 18
g ?a view in section taken upon the |ine RKETI1=XVI || of flgure 1, - Figure
'1S a view in section,taken upo ne Xl X-XI X of fi '

he |i _|:
;a viewin se@PPGﬁrthéﬁ aE61 - tﬂQEP? gdgiu*kc mobpLia % (€eneq T OUre 20

underneath the supporting plate 45 and is removably
coupled to the guiding mechanism 27 in the same manner as
the motor 107. The hydraulic motor for operating the
jaw-like members 13 is then withdrawn from the guiding
mechanism 27 and both assembled spanning beams 2, 3 are
withdrawn from the hooks 93 by moving back through the
drive chains 64 both assembled spanning beams and by
simultaneously bringing both hocks 93 from the state Y to
the state X for unlocking and disengaging the hooks 93
from both front handling shafts T4 of the upper spanning
beam 2. The hooks 93 are then brought into the position
Z. Figur 37D shows both spanning beams 2, 3 assembled end
to end.

As shown on figure 37E, the assembled spanning

&
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!??ﬁ: beams 2, 3 are displaced in relation to the girder 43 by
§¥;  the drive chains 64 into an overhang position in relation
g?ii  to the girder 43 such that the front handling shafts TH
g%;;._ of the intermediate spanning beam 3 are inserted into the
g%ft hooks 73 brought from the position 2 to the position X
g?l; and the spanning beams 2, 3 are moved forwards with
E?;”. respect to the girder 43 with a concurrent displacement
?3f , of the hooks 93 from the position X to the position Y for
!giun their locking the handling shafts 74 of the intermediate
gﬁﬁ' spanning beam 3. Then the fork-like elements 72 are

"ﬂT_ brought into the retracted position so as to disconnect
g;f the fingers 73 of the intermediate spanning beam from the

drive chains 94 and the motor 107 is disconnected from
the plate 112 driving the shaft 111,

In order to disengage the rear portion of the
girder 43 from the lower spanning beam 4, the girder 43
together with the assembled spanning beams 2, 3 is

BRER

-

2§l_ brought into its most overhanging position forward of the
ﬁi vehicle as shown on figure 37F. Then the side jacks 133
5%; are operated so as to lift the upper spanning beam 4

“ _ substantially to the same level as the assembled spanning
B, beams 2, 3 (figure 37G). Figure 37H shows that the girder

o

43 at the same time as the assembled spanning beams 2, 3
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i Figure 21 is a view in sectidh tlakérnjupon the line XXI-XXI of figure 1 ;
"*}Flgure 22 is an enlarged perspective view of the portion circled at XXI|

+» figure 21; - Figure 23 is a partial |ongitudinal view of the girder
ormng part of the systemaccording to the invention ; - Figure 24 is a
em1|n | ongi tudi nal section of the end of 2§ jre gi rder ; - Flgure 25 1s a

_ 9m/|n sectio a Mlelely t,h ne XXV- f figure 24 ; - Figure 26 is
i .enl ar ged VIE&% $%2|gﬂpgef4%§ﬁgﬁfﬁﬁstﬁPeEeg?Fiegeﬁ? EBElFPBH@”RﬁPEh t he
rder may asshistien ¥deliaticosheopastitionnghenppar thel mbeoof 10heis again

coupled to the plate 112 driving the shaft 111. In this
position the fork-like elements 72 are brought plumb with
the finger-like front parts 73 of the lower spanning beam
4 and are brought by the plate 90 into the operative
position of gripping the finger-like parts 73. The drive
chains 64 are controlled so as to move the lower spanning
beam U4 backwards of the intermediate spanning beam 3 and
the jacks 39 for lifting the movable jibs 8 are energized
to allow the endwise assembly of the lower spanning beam
4 to the intermediate spanning beam 3 in the same manner
as for the endwise assembly of the spanning beams 2 and 3
as previousiy explained, it being underatocod that
infitially the movable jibs 8 of the intermediate and
lower spanning beams, respectively, are unlocked. Once
the spanning beams have been assembled as shown on figure
37I, the lifting jacks 39 are brought into the
1nopérative pesition, the motor controlling the jaw-~like
members 13 is disengaged from the reducing mechanism 27,
the Jacks 133 for 1lifting the spanning beams are brought
into an incperative position and the motor 107 is
withdrawn from the plate 112 driving the shaft 111.

As shown on figure 37J, the girder 43 is moved to
the most overhanging position forward of the supporting
plate 45 and the motor 107 is coupled to the plate 117
driving the shaft 116. The spanning beams 2, 3, 4 are
moved backwards with respect to the girder 43 by the
drive chains 64 with the simultaneous displacement of the
hooks 93 from the position Y to the position X for
disengaging the handling shafts 74 from the intermediate
spanning beam 3, the hooks 93 being then brought into the
position Z. Figure 37K shows that the assembled spanning
beams 2, 3, 4 are moved in relation to the girder 43 by
the drive chains 64 to an overhanging position wherein
the front handling shafts 74 of the lower spanning beam 4

are locked within the hooks 93 in the manner already
previously described. Then the fork-like elements 72

“kg 3 '..5.‘,—: % ""
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;;hlcle , - Figure 27 is am:enl@rgedsvicew in section taken upon the |ine
-;ﬂjII-XXVII of figure 23 ; - Figure 28 Is a view in section taken upon the
_fgne XXVETT-XXVI T of figure 23 ; - Figure 29 is a diagrammtic view

9rk l'ike elements ; - Figure 30 shows a.dgyice for controlling the rocking
:.t'he girder-supporting plate ; - Figure 31 is a view seen in the
rect|on of tBennecting the lower spanning beam 4 to the drive chailns

64 are brought into the retracted position by the plate
90 and these fork-like elements 72 are brought plumb with
the rear finger-like parts 73 of the lower spanning beanm
4 for gripping the latter. Once the lower spanning bean ]
has been disconnected from the drive chains 64, the
assembled spanning beams 2, 3, 4 are moved rearwards with
respect to the girder 43 by the drive chains 64 with a
simultaneous displacement of the hooks from the pbsition
Y to the position X for disengaging the handling shafts
74 of the lower spanning beam from the hooks 93 which are
retained in the position X.

The motor-reducing gear set 51 is put into
operation so as to drive the drums 56 in the direction of
paying out or unwinding the cables 57 thereby causing the
tilting of the supporting plate 45 and therefore of the
girder U3-spanning beams 2, 3, 4 assembly so as to lay
the end of the upper spanning beam 2 down upon the bank
opposite to the vehicle. As shown on figure 37L, the
whole of the spanning beams is disengaged from the girder
43 so as to form an angle of the spanning beams with
respect to the girder of about 3°. The motor 107 is then
disengaged from the plate 112 driving the shaft 111,

The girder 43 is then moved backwards with respect
to the supporting plate 45 to a relative position such
that the motor 107 may be coupled to the plate 106
driving the shaft 104 and at the same time the spanning
beams are displaced with respect to the girder 43 by the
drive chains 64 travelling in a translatory motion over
the toothed wheels 65, 66 to a position such that the
rear handling shafts 72 of the lower spanning beam 4 are
engaging and locking themselves into the hooks 93
successively at the positions X and Y, the hooks 93 being
then brought to the position Z. The rear finger-like
parts 73 of the lower spanning beam X are automatically
disengaging from the fork-like elements 72 when the hooks
93 are in the position Y as this besides is shown on
figure 23. The drive chains 64 are operated so as to
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ffﬁéw XXXI of figure 30 - Higurg 3274s;:a top view according to the arrow

) ,Ll of figure 30 ; - Figure 33 shows a table for lifting the connecting
gris Of two spanning beamelenents ; - Figure 34 is a top view according to
pme arrow XXXI'V of figure 33 ; - Figure 35 is a viewlike figure 33 with

4

#
s
e

Be arr ow XXXVI

L.y

e |ifting table in the upper position; = §§ gure 36 is a view according to
. of figure 35 - Figures 37A to 37P show the various steps of
gSsenbl i ng t hr eerSpanbhegfoeksatike ébemeatspdlni hgibgastdilgiratke | ength

”3ﬂ f0r'depOSitéﬂ@r&bfvéakﬁ§ﬁp§RQV§o§ition, back to their initial

position of figure 37A.

From the position shown on figure 37M, the
motor-reducing gear set 51 is again put in operation to
wind the cables 57 up onto the drums 56 and thus to bring
the whole of the supporting plate 45 and the girder 43
baok to the horizontal position as shown on figure 3I7N.
In this depositing position the girder 43 has an overhang
with respect to the vehicle relatively reduced by about
the guarter of its full length. Then the motor 107 is
energized for causing the hooks 93 to move downwards and
thus for depositing the assembled spanning beams 2, 3, 4
over the breach B as shown on figure 37-0. The hooks 93
are then disengaged from the handling shafts 74 of the
lower spanning beam 4 and the motor-reducing gear set 51
would bring the hooks 93 back to their position X. The
motor 107 is disengaged from the plate 106 driving the
shaft 105 and the girder 43 is brought back to the
initial transport position. The vehicle may then clear
the breach B by passing on the bridge provided by the
assembled spanning beams 2, 3, U4 to recover the spanning
beams on the opposite bank. The picking-up again of the
spanning beams from the ground is of course effected
according to the different steps considered when starting
from figure 37-0 and proceeding to figure 37A.

Figures 38A to 38H show the steps for depositing
one singlse spanning beam, the upper spanning beam 2 in
the present case.

From the transport position shown on figure 384,
the whole of the girder 43 and spanning beam 2 connected
to the latter by the fork-like elements 72 is displaced
in relation to the supporting plate 45 to an overhang or
cantilever position forward of the vehicle in which the
motor 107 is coupled to the plate 112 driving the shaft
111.

The spanning beam 2 is displaced in relation to
the girder 43 from the position shown on figure 38B to
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ch to be cleared ; and 33HAi ¢tireé B8Ato 38H show the different steps for
ng .-down a spanni ng beam over a breach to be cleared. Referring to

Ires 1 to 36 the-reference nuneral 1 designates a road vehicle such as a
k-or alorry allowing to carry towards at | east one breach to be

red by vehicles such for instance as-agnoured vehicles of the Engi neer
s, three spanning beans superinposed on a longitudinal frame 5 of the
g2ni cl e and conthet pogittoanshppar ogphigimg Ham which kiher fawindt e

M¥anni ng beam o anpi s Ve Yrel @ ned € 1
@®fnprising a dgﬁﬁﬁgl??%n§ﬁégggn?g ggtgﬁﬁgg_rgéﬁﬁgﬁgglb¥ t@% Ioﬁ%??B I na
%&gﬁe 5 support%n% are locked themselves within the hooks as nlready

explained previously. The motor 107 is disengaged from
g§* , the plate 112 driving the shaft 111,
iéf"" Then as shown on figure 38D, the girder 43 is
2 N displaced in relation to the supporting plate 45 to its
’¥ most cantilever or overhang position forward of the
‘$ vehicle in which the motor 107 is coupled to the plate
117 driving the shaft 116.

Prior ﬁo the tilting of the supporting plate U5~
girder 43 system, the handling shafts 74 of the spanning
beam 2 are unlocked from the hooks 93 in the manner
already set forth previously and the hooks 93 are brought
to the position X. Figure 38E shows the tilting of the
girder 43 and figure 38F shows how the end of the
spanning beam 2 is caused to bear on the bank opposite to
the vehicle with the spanning beam 2 defining an angle of,
abopf 3° with respect to the girder 43.

The girder 43 is then moved backwards in relation
to the supporting plate 45 to a position identical with
that of figure 37M, thereby displacing the chains 64 in a
translatory motion on the toothed wheels 65, 66 so as to
move the spanning beam 2 in relation to the girder 43
until the rear finger-like parts of the spanning beam 2
are automatically disengaging themselves from the
fork-like elements 72 with the handling shafts T4
engaging and locking themselves in the hooks 93 which are
brought to the position Z.

As shown on figure 38H, the whole of the
supporting plate 45 and girder 43 is brought back to the
horizontal position by the motor-reducing gear set 51 and
the motor 107 is energized for lowering the hooks 93
nence for laying the spanning beam 2 down over the breach
B. The various steps depicted on figures 37-0 and 37P are
carried out in order that the vehicle passes over the
breach B and may then take up the spanning beam according
to the different steps considered when starting from

s
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'&smen1adapted for separatel §ideposttimg:the spanni ng beans 2, 3, 4 over or
abo@b breaches or to assenble at | east two spanning beans end to end and to
dep&3|t t he assenbl ed spanni ng beans above a breach. The spanni ng beans 2,

3 and 4 are identical and are each one forned of two parallel spanning beam
el efents 2a, 2b ; 3a, 3b ; 4a, 4b assenble o2by two connecting arms forning
braces 2c, 3c and 4c. Both spanning beam elenents of each spanning beam 2,

3, 4 comprise g A8l addprdeaand &l rfghanBai. - 12 -
The liftable jibs 8 of the spanning beam 2 are of

course initially locked before the start of the steps of

: depositing thereof.
The steps of assembling and of depositing two

spanning beams coupled end to end are obviously resulting
from the steps depicted on figures 374 to 37P and need

therefore not tc be described in detail.
The system according to the invention described

herelinabove is of a relatively simple construction and
operation in coamparison with the systems known until now
and especially would deposit one or several assembled
spanning beams in a minimum time.
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Accot:ding to the invention edéhl§pdﬁnihg3bean1elenent conprises arigid
centﬁal box 7 and two access jibs 8, 9 assenbled to both ends of the
cential box 7, respectively, so as to extendy he top trackway of the
central box. The access jib 8 is fastened at the upperTm@gkéﬁﬁsbggiﬁqntral

box ? by a transverse pivot pin 10 and at the | ower part £4 box
7 byzl ocki ng means which are unl ockable so as to allow Jiﬂmi ﬁum e

rai sg¢d or swung upwards about its pivot pin 10. These

conpki se at Ieast$i¥£héocking shafts or bolts 11, 12 nade fast to the

novapl e access ji d to the central box 7, respectively. By way of

exanpl e twenty pairs of locking bolts 11, 12 are provided in parallel
relationship in a sane. QA aanimmy tede thectareohdhpeed in particular

to the clearing of breaches by vehicles such as armoured
vehicles of the Engineexr Corps, formed of at least one
spanning beam element (2a, 3a, 4a ; 2b, 3b, 4b)
comprising a rigid central box (7) with an upper
trackway and two access jibs (8, %) assembled to both
ends, respectively, of the central box (7), at least one
{(8) of the access ijibs (8, 9) being raisable and
fastened to the central (7) box by a transverse pivot
pin {10) and unlockable locking means, characterized in
that the locking means comprise at least one locking
shaft (11, 12) made fast to the liftable access }ib (8)
and to the central box {(7), respectively, while
extending longitudinally of the central box (7) along
the same axis in the locked position of the access jib
(8) and two jaw-like members (13) gripping round two
confronting heads (15, 16) of both locking shafts
(11,12).

2. A spanning beam structure according to claim 1,
characterized in that the pivot pin (10) of sald access
4ib (8) is located at the upper part of the central box
(7} and the locking shafts (11, 12) are approximately
located at the bottomz of the access jibs (8) and of the
central box (7) with both jaw-like members (13)
accomodated in a lower transverse space (7) defined
between the access jib (8) and the central box (7).

3. A spanning beam structure according to claim 2,
characterized in that it comprises at least one
retractable pin (18) for taking up shearing forces
exerted upon the locking shafts {11, 12) during the
passage of vehicles on said trackway and extending
longitudinally into two coaxial holes (19, 20) of the
raisable access jib (8) and of the central box (7).,

s respectively.
5 4. A spanning beam structure according to claim 3,
characterized in that the said pin (18) is retracted
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i ng. beam el enent. Thus the #oékifgishafts or bolts 11, 12 in the
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spa
| gek®d position of the novable jib 8 are extending in parallel relation to
t Be §ongi t udirghe Besp R edspanning beamgjenent with two shafts or bolts
of'‘ak sanme pai ﬂﬁ ﬁﬁm . The | ocki ng means noreover conprise two

I ke menb itgEht |y gripping round or clanping nutually

j i

cdhfionting heads 15, 16, respectively, of the locking bolts 11 and 12.
Bot'hg j aw- shaped nenbers 13, 14 are arranged transversely of the

| ongi t udi nal axi . of the nni beam el ement W thi Lower space .17
defi‘ned between t%ﬁ mrrt[()"\y‘gbf‘g 8&22% ??B%%e a%ccfp‘?sl'nse jﬁf‘gan{](regl B ‘f‘.O%EEPJ‘t aki ng
up the shearing &eodcd24dxspvétgupohhraededrich@dswes! Intol Zhepednt Kd8)
passing or traveldhgchotint¥ahicekrepolt iHie AHARKVRS Qfx182GH TP ANNREK

(21) wmade fast to the central box (7) so as to fully
raetract the pin (18) into the hole (20) of the central
box formed in the block {21) in ccaxial relation to the
control rod (24) upon the unlocking of the raisable jib.

5. A sgpanning beam structure according to claim 4,
characterized in that the both jaw-like members (1l3) are
opsrated by a mechanism mechanically connected to the
control rod (24) and comprising a plate (28) with a
guided longitudinal motion controlled by the contrel rod
(24) and two studs (33) made fast to both jaw-like
members (13), respectively, inserted into two oblique
grooves (32), respectively, of the plate (28) so that
the movement controlled by the latter is moving both
jaw-like members (13) towards or away from each other.

6. A spanning beam structure according to claim 5,
characterized in that the control rod (24) comprises a
transverse pin (30) made fast to the plate (28) through
a longitudinal groove {31) formed in a wall of sald
block (21) and the plate (28) is made fast to the block
(21) preferably by two L-shaped parallel guide ralls
(29).

7. A spanning beam structure according to any one of
the foregoing claims characterized in that it compfises
at least one shaft (34) for quiding the displacement
moving both jaw-like members (13) away from or towards
each other and made fast to said central box (7).

8. A spanning beam structure according to any one of
the foregoing claims characterized in that it comprises
a reducing mechanism {24, 27) mechanically connected to
the control means of the jaw-like members (13) and made
fast to the bottom of the central box (7) so as to be
removably coupled to an external drive motor.

$. A spanning beam structure according toc any one of
the foregoing claims characterized in that the other
access jib (9) is stationary and comprises a transverse

A
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bearn el ement, there are prOthedjtmD Longltudlnal retractabl e pins 18 of
mhlch a S|ngle one is shown and | ocated on either side of both ends of the
t wo : j aw- | i ke nenbers 13, 14, respectively. ch pi nNTHisBheda HidBeed Repleexd

pOShtIOﬂ of the novable jib 8 extends into coaxi or
holgs 19, 20 formed in the novable jib 8 and in a bl i vely,
secured to the central box 7 by fastening screws 22. Each pin conpri ses

@ roughfare tapped hole 23 into which is screwed one threaded end of a

control rod or splndle 24 nounted for 13 -
bar (35) for locking one hook shaped portion (36) at the

end of a movable jib (8) unlocked from ancother siwmilar
spanning beam element, a member (39) for unlocking the
hook~shaped portion (36) of the transverse bar (35) and
consisting preferably of a jack made fast to the
stationary access jlb (9) and the jack rod of which is
lifting the movable access jib (8) of the other spanning
beam element, and at least one locking shaft (38)
extending longitudinally of the central box (7) and
capable of being locked by two jaw-like members (13) to
the locking shaft (12) of the central box (7) of the
other spanning beam element when the movable access 3jib
(8) of the latter is locked to the transverse bar (35).

10. A spanning beam structure according to claims 1
o to 9, characterized in that it comprises two spanning
- beam elements with parallel trackways and the central
N boxes (7) of which are connected to each other by two
connecting arms (2¢; 3c¢; 4c¢) forming braces whereas two
access jibs forward or rearward of the structure are
stationary (9) and raisable (8), respectively.

11. A system for transferring onto a road vehicle
such as a truck at least two bridging spanning beams (2,
3, 4) superimposed on a frame (5) of the vehicle and
capable of being assembled end to end and for depositing
each one of the spanning beams or both spanning beams
assembled end to end over a breach to be cleared, each
spanning beam having such a structure as defined In
claims 1 to 10 and of the type comprising a girder for
supporting and launching {(43) a spanning beam or
agsembled spanning beams displaceable in relation to the
vehicle (1) towards an overhang position forward of the
£ latter, means for displacing the spanning besam or
assembled spanning beams in relation to the girder (43)
to an overhang position forward of the girder (43) and a
plate (45) supporting in guided relationship the
supporting and launching girder (43) and tilting in
relation to the vehicle (1) to allow the depositing of
the spanning beam or assembled spanning beams,
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rot&ilon about its |ongitudiidall ¢enmtets Fhne axis in the block 21. The
contfol rod 24 extends |on |tud|naIIy of the central box 7 to a first

reduci ng m&mﬂw%i ned at the bottomgof the central box 7. The

redqtlng me riven by a transverse shaft 26 itself rotated by
a. sgcond ce mechani sm 27 al so fastened at the bottom of the
cenvfal box

The reduci ng mechani sm 27 nay be actuated by an external
preT rably hydraullc not or, renovably coupled to the reducing nechanlsn127

bot 1 | au shaped ARASE <2 2ot G A WA 4B r3%h8h: SHaRTI Atk el Hremen
are si mul t aneouslit cqmrmn@neeb;ata leasttr oinenmephaated boakr ( $3 hofdn t he
V'C'n'ty of each Qiidift {fif SIS ndihg baWn bkCassembled spanning
beams, mounted at the end of the supporting and
launching girder (43} and capable of assuming a relative
position for supporting one handling shaft (74) of the
spanning beam or assembled spanning beams located
opposite to the end of the spanning beam or assembled
spanning beams bearing upon that bank of the breach to
be cleared which is opposite to the vehicle, by tilting
of the supporting plate {45), from which supporting
position the hook (93) is moved downwards for depositing
the other end of the spanning beam or assembled spanning
beams upon that bank of the breach which is near the
vehicle (1).
12. A system according to claim 11, characterized in

. that the overhang position of the supporting and
. launching girder (43) forward of the vehicle (1) upon
the depositing of the spanning beam or assembled
spanning beams is relatively reduced by about one
quarter of its full length.
LA 13. A system according to claim 11 or 12,
characterized in that means for displacing the spanning
beam or assembled spanning beams in relation to said
girder (43) comprise two endless drive chains (64)
arranged on either side of the girder (43) and each one
mounted on two toothed wheels (65) fastened to the ends
of the girder {43) with the lower side (64a) of each
drive chain (64) passing on three toothed guide wheels
arranged in a triangular configuration (66) and made
fast to said supporting plate (45) ; a motor-reducing
geaxr set (71) for simultaneously driving two of the
gulde pinions (66) of both drive chains (64),
_ regspectively, and fastened to the supporting plate
T » (45) ; and at least two pairs of retractable fork-like

/ elements (72) fastened to both drive chains, (64)
respectively, in symmetrical relation to the
longitudinal axis of the girder (43}, each pair of fork-
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meribrs 13, 14 a plate 28 fadtengtlstosthe bl ock 21 in guided rel ationship,
for ;nstance by two guide rails 29 so as to be capabl e of displacing |tself

afon a | ongitudi nal direction between two d positio in

jaw%i ke menbers 13, 14 and of insertion ofggach pi n 1gﬁlsgEee %mm%qmmw
correspondlng passage-way 19 and of opening of the jaMF| , 14
and: ®f full retraction of each pin 18 into the correspo y 20
of the bl ock 21 respectively. For that purpose each plate 28 |s drlven in

R O .
cor respondi ng. pi 1L FAPHBNEENATAY BRI BALHS oM ortR T ERAMEALIO RS LT,
wal | ¢ of the bl ockedditidm | (@ Navifnghiet sephdabuabex f @3} ¢H ane s‘pm'mmfg theaam
movabl e pl ate 28 jdiated plumb with a handling shaft underneath the

,"ﬁ latter.

14. A system according to claim 11, characterized in
that the fork-like elements (72) are simultaneously
brought into the position of gripping said projecting
portion (73) or into the retracted position by a
mechanical mechanism operated by a control device
fagtened to said supporting and tilting plate (45).

15. A system according to claim 14, characterized in
that each pair of fork-like elements (72) comprise two
brackets (72) mounted opposite to each other in pivotal
relationship onto two parallel pins (75, 77),
respectively, of links of one drive chain (64) and said
mechanism comprises two transverse shafts (79) mounted
R for rotation within said girder (43), rotated together
< by two toothed wheels meshing (80) with each other and

- made fast with both transverse shafts (79),
raspectively, each one supporting at their ends to outer
cams (81) pushing two arms (82), respectively, plvotally
mounted on the girdexr (43) below the upper sides (64b)
of both drive chains (64) so as to lift the
corresponding brackets (72} to a position projecting
above the plane passing through the upper sides (64b) of
both drive chains (64) and a plate (84) pivotally
mounted on one single side of the girder (43) and having
one of its ends pivotally connected to a control rod
(86) and its opposite end comprising a notch in which is
pivotally inserted the end of one pivoting arm (83) of
one of the thrust cams (81), the pivoting plate (84)
being thus capable of tilting between an operative
position locking the brackets (72) in their gripping
position and an inoperative retracted position of the
brackets (72).

o 16. A system according to claim 14 or 15,
characterized in that the control device comprises an
element such as a plate (90) perpendicular to the
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oppgsite face of whi ch conprrses;¢mo 0bf1que grooves 32 into which are
insefted two transverse studs” 33, respectively, fastened to the ends of
j aw- shaped nmenbers 13, 14. Thus to obtain th Ay govable

access jib 8, the external hydraulic motor P8 coup el Qﬂw§ﬁe
nechanlsn127 and operated for rotating the splndlesI henselves
rot i ng both control rods 24 causing the |ongitudi nt of the

pjn§&18 into the fully retracted position into the passage- mays 20 of the

bl ocks 21. The di spl acenment of the - 14 -
supporting plate (45) and vertically movable between a

lower position and an upper position and acting in the
stationary position of the girder (43) in relation to
the supporting plate (45) upon a roller (87) made fast
to the end of one arm pivoting (88) in relation to the
girder (43) and forming with the control rod (86) and
the pivoting plate formed with a notch (84) a
parallelogram deformable between both aforesaid tilting
positions of the pivoting plate (84).

17. A system according to one of claims 11 to 16,
characterxized in that the said supporting and tilting
plate {(45) is located forward of the vehicle and said
girder (43) has its portion rearwards of the supporting
and tilting plate (45), in the rest or inoperative
position of the girder (43), accommodated between two
superimposed spanning beams and the connecting arms (2¢,
3¢) of both spanning beams (2, 3) with both connecting
. arms of the lower spanning beam (3) having each one a U~
shaped configuration pivoted with its ends to both inner
side walls, respectively, of both central boxes (7) of
both spanning beam elements and capable of being raised
simultaneously to a position substantially parallel to
the frame (5) of the vehicle, wherein they may be locked
to their lower spanning beam (3), both U-shaped (3c¢)
connecting arms thus increasing in the lowered position
the room for housing the beam (43).

18. A system according to claim 17, characterized in
that it comprises means for raising (124) the connecting
arms (3c) of the elements of the lower spanning beam,
consisting of a lifting table mounted on the frame (5)
of the vehicle so as to assume a lowered inoperative

4

A,

%
% position and capable of being lifted from its
; inoperative position after withdrawal of the girder from
& above the lower spanning beam (3) so as to act upon the
. o~ lower ends of the U-shaped connecting arms (3c¢) and to
“ 4 move them away from each other until they reach their
o position of locking to the lower spanning beam (3).
3
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pi.nsi 18 causes a concurrent displjacenent:of both plates 28 towards the

reg With respect to figure 14 so as to spread apart both jaw i ke nenbers
13, 14. Rever eI& di& acement by the control rods 24 of the pins 18 in
the passagey egt Repiaeed v abl e access ji78 in the | owered position
causks a di% H !l rds the left of the plates 28 and thereby the
nmovefrent of I menbers 13, 14 towards each other into the
Iock@ng position of the locking bolts 11, 12. The relative displacenment of
bot h*jaw | i ke nmenbers 13, 14 is provided by two parallel guide shafts 34
located in the vicinik8 df sxttereddscostipgt ko) ahaiRabbd FEmRGLerized)dingng

nmade fast to the Y rd dunprisds the IR Forbeappereimyt (s Ihawrccess jib
9 quOSIte to trﬁ%ﬁH&TﬁE‘%ﬂé§%§3{vk), respectively, made fast in

: confronting relationship to two spanning beam elements,

; respeactively, whereas both hooks (93) are fastened to

. the ends of two drive chains (94) mounted onto parallel
toothed wheels (95), respectively, at the end of the
girder (43) and driven by a reducing mechanism (100)
fastened to the girder (43) and operated by & preferably
hydraulic motor (107) fastened to the supporting and
tilting plate (45) and coupled through a removable
connection to the reducing mechanism (100) at determined
fixed positions (a, b, ¢) of the girder (43) in relation
to the supporting and tilting plate (45}.

20. A system according to claim 19, characterized in
that each aforesajid hook (93) comprises a latch {93a)
for locking one handling shaft and arranged to co-
operate with the upper edge of the corresponding slde
wall (43b) of the girder (43) upon a controlled
" displacement of the hook (9%3) in the direction reverse
e from that of downward motion of the hook (93) so as to
be unlocked by the action of an elastic member (123) in
: a relative position of the hook (93) receiving the
; corresponding handling shaft {74) whereas the hook {93)
A is then displaced over a relatively small stroke
simultaneously with the spanning beam in the lowering
direction of the hook 8o as to automatically bring the
latch (93a) into the position of locking of the handling
A ghaft (74) within the hook {93).

, 21l. A system according to claim 20, characterlzed in
1 that the latch (93a) of each hook {93) is unlocked by
the action of said elastic member (123) in said hook-

i supporting position (93).

22. A system according to one of claims 11 to 21,
characterized in that the girder (43) is displaced in
4 translatory motion in the longitudinal direction in
relation to the supporting and tilting plate (45) by a
motor-reducing gear set (47) fastened underneath the

A
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am erenent—1's."3 tkongryfand TOonpri ses at Tts upper pg?i
'60ki g of one hook-shaped portion 36 at

e lg/ 36

N

tyadsverse bar 35 adapted for® th
the%end of an unl ocked novable jib 8 of another spanni ng beam el enment. The

bar 35 and the hook-shaped portion 36 are shaped sﬁmisas@eue&iﬁﬁ?g "*Eft’he

ess jib 9

novable jib 8 from escaping the | ocking bar 35. The
mor eover conprises at |east one locking bolt 37, fo ty
pard | el |ocking bolts located in the plane forning the bottom of the
sparni ng beam el enent while extending longitudinally so as to project from

the ,end of the SkayHOBARYel (859 akachrl oLkl Wt bddsBTons dSnd ipalion th the
Iocl_<_'| ng bolts 11, aﬁ ang plers gge cg rLsga a i)OCkl eJ]eraadck% 4c9 mng in
fromt of a |ocki A§BReBAERANGr WATR R, QB% Hedgne d%??éﬁl (

- fastened below the girder (43), which comprises at the
upper portion trackways forming ralls for gulding the
spanning bsams (2, 3, 4) upon which are moving rollers
for the travel {42) of the spanning beams (2, 3, 4).

23. A systen according to one of claims 11 to 22,
characterized in that it comprises a device for
controlling the tilting of the supporting plate (45),
comprising two side cables (57) passing over two pulleys
(59), respectively, made fast to the supporting plate
{45) rearwards of the tilting shaft of said plate (45)
while defining two sides (57c) substantlially
perpendicular to the frame (5), anchored to the latter
and two parallel sides (57a) extending along the
frame{5) and winding up onto two drums (56),

_ respectively, of a winch driven by a motor-reducing gear
f;" get (51) made fast to the frame (5) rearwards of the
vehicle (1). '

24. A system according to claim 23, characterized in
that both perpendicular sides (57¢) have their ends
connected to a swinging member (61) shaped as a bar
parallel to the frame (5) and pivotally mounted about a
longitudinal central shaft made fast to a yoke (62)
fastened to the frame (5) whereas the parallel sides
{57a) are extending back to the pulleys for tillting (59)
the pupporting plate (45) through the medium of guide
o pulleys (58).

25. A system according to one of clalms 11 to 24,
characterized in that it comprises two pairs of Jacks
{133) arranged on either side of the vehicle (1) so as
to lift the lower spanning beam (3) after disengagement
of the upper spanning beam (2) on said girder (43) at
the level of the upper spanning beam (2) with a view to

— couple 1t to the latter.

26. A system according to one of c¢laims 11 to 25,
characterized in that each spanning beam (2, 3, 4)
comprises two pairs of front and rear handling shafts

O T
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bol t$12 of the central box 7'mhen tﬁe spannlng beam el enent conprising the
| ock¥ng bolts 37 is assenbl ed “end’to ehd with the other spanning beam

ele BNt COTAY'InGdt A BelteRdpREMI Ng bol ts 12. Such an assenbly of el enents of
spanalng be part on figure 1%iwhi ch shows that the | ooki ng
bol t& 37 ar the | ocking bolts 12 by both jaw|ike nenbers 13,

14. ﬁlgure wo spanni ng beam el enents assenbl ed end to end
mher |n t he novabl e jlb 8 of the spanning beamelenent at the right with

respéct tothis figure is resting upon the stationary jib 9 of the left
spangi ng (74), respectively, two handling shafts (74) of each

pair being fastened in confronting relationship to both
central boxes (7), respectively, of two spanning beam
elements at the upper portion thereof.

27. A system according to cne of claims 11 to 26
characterized in that it comprises a preferably
hydraulic motor fastened to the supporting and tilting
plate (45) and adapted to be mechanically coupled
removably to a reducing mechanism (24, 27) at the bottom
of one spanning beam (2, 3, 4) at a determined position
of the girder (43) -~ spanning beam (2, 3, 4) assembly in
relatlion to the supporting and tilting plate (45).

28. A system according to one of claims 11 to 27,
characterized in that for the assembling end to end of
two spanning beams and their depositing over a breach,
the lower spanning beam (2) is initially made fast to
both drive chains (64) by two pairs of fork-like
elements (72), the girder (43) and the upper spanning
beam (2) are displaced together with respect to the
supporting and tilting plate (45) by the motor-reducing
gear set (47) until reaching a relative position of most
overhang forward of the vehicle (1) in which the
spanning beam (2) is displaced in relation to the girder
{(43) towards the front of the vehicle by both drive
chains {64) until both handling shafts (74) are engaging
both hooks (93), respectively, in the unlocked positon
of their respective latches (93a), both hooks (93) are
then operated by their drive chain (64) to assume the
relative poesition of locking by the latch {93a) of both
handling shafts (74) of the upper spanning beam (2),
both pairs of fork-like elements (72) are unlocked from
the upper spanning beam (2) and the lifting table (124)
: is actuated for raising the connecting arms (3c) of the
& lower spanning beam {3} and for locking them to the
" latter whereas both pairs of side jacks {133) are

lifting the lower spanning beam (3) and for locking them
to the latter whereas both pairs of side jacks are
lifting the lower spanning beam to the same level as the

R AR
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beans el enent whil e being Iocked,by Lheiﬁ'ok shaped end portion 36 at t
| ockd ng bar 35 of the stationary “access“fib 9 with the |ocking bolts 37 of
theé $tationary access jib 9 bei ng | ooked to the | opkddnget HelHetn Heplacdd t he

centfal box of the right spanning beam el ené® by b nbers 13,
14.. ¢n the assenbl ed positions of two spanning beamjgmmg' novabl e
jib ierr] provides for the continuities of the top oth

spanji ng beam el enents. The stationary jib 9 of each spanning beam el enent
afsggconprlses two jacks 39 fastened in the jib 9 at right angles to the

Bot t ornI t her eo; antppatapimhriing iddant N yothlel gipdbr8(68) amod Mie spepan ng
t
cam € enen Orn% 34 C&g%éé}?b@ ‘&ﬁ:é"%%%ﬂ%%%h' ed §§p££§°ﬂ&éﬂ?a£é’§kwga ar

35 Gf the statio
position of the glrder (43) in relation to the

supporting and tilting plate (45) such that both pairs
0f fork-like elements (72) are actuated to lock the
front part of the lower spanning beam (3) to both drive
chains (64) which is controlled to displace the lower
spanning beam (3) in relation to the girder (43)
rearwards of -the upper spanning beam (2) with both
raisable access jibs (8) of both lower (3} and upper (2)
spanning beams, respectively, which are initially
unlocked, being raised by their respective lifting jacks
{39) s0 that the hook-shaped ends (36) of the lifted
jibs (8) are locking themselves to the transverse bars
(35) of both stationary jibs (9) of the upper (2) and
lower (3) spanning beams, respectively, and jaw-llke
members (13) are operated to lock end to end the locking
shafts (38) of the stationary jibs (8) to the locking
shafts {12) of the central boxes (7) of the upper (2)
and lower ({3) spanning beams.

29, A system according to claim 28, characterized in
that the girder (43) and both assembled spanning beans
{2, 3) are displaced together in relation te the
supporting and tilting plate (45) to the position of
greatest overhang of the girder (43), in which both
spanning beams are moved rearwards in relation to the
girder (43) by operating both drive chains (64) and both
hooks (93) are concurrently brought into the position of
unlocking of the latches {93a) thereby to disengage the
handling shafts (74) from the upper spanning beam (2),
both assembled spanning beams (2, 3) are then displaced
in relation to the girder (43) to a position in which
the front handling shafts (74) of the lower spanning
beam {(3) are locked to both hooks (93), the drive chains

— {64) are operated after unlocking of the fork-like
elements (72) from the front part of the lower spanning
beam (3) to bring the fork-like elements (72) into the
locking position rearwards of the lower spanning beam
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S fuIIy retracted into the snatngnary access jib 9 in the rest position
and gts end is acting bel ow the movabl e “access jib 8 for unlocking it from
the stationary access jib 9. Both el enents 95 a spanni ng beam are assenbl ed
by their connecting arnms forming braces in stuch a manner that the spanning
bean%nay have avail abl e at each one of its ends, two novable and stationary
acce%s jibs 8 and 9, respectively, so that the spanning beans may be
coup¥ed to each ot her irrespective of their direction of presentation to
each® ot her. Each access | i,b has course the_sane w dth, as that of tha

of
cor réspondi ng centdal PBY QRB"PH“EhEeEBﬂfKﬁuratiﬁﬁﬁcﬁ Yot Raskands
|aqudomn or depasspedtoter thebgerdby (48)oppobotie deivectiodlires j(6dy and

both hooks (83) are operated to disengage the front
handling shafts (74) of the lower spanning beam (3) from
both hooks (93), the supporting plated (45) is tilted to
lay the free end of the assembled spanning beams (2, 3)
down onto the bank opposite to the vehicle (1), the
girder (43) is brought into the rear position for
depositing the spanning beams (2, 3) which are displaced
in relation to the girder (43) to a position where the
rear handling shafts (74) of the lower spanning beam (3)
are inserted into both hooks (93) which are operated to
provide for the depogiting of the assembled spanning
beams (2, 3) over the bank towards the vehicle (1).
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the hf are |ocked at their | @3wer 4Ppag trito: their supporting central box. As
shp on figure 7, both connecting arns form ng braces 3c of both el enents
3ay- i; of the internedi ate spanni ng beam 3 have each one the shape of a U

the thp ends of which are pivotally fastened" by pins 40 to both central
boxéss 7 of both spanning beam el enents so that they may sw ng about these
16

pi ns detween a | owered position between both spanning beam el enents
ulist antially perpendi cul ar to the plane passing through

Abgtract of the disclosure

¥
A spanning beam structure for clearing breaches by

vehicles, comprising locking means including at least
ona palr of locking shafts made fast to a ralsable
access jib and to a central box, respectively, of the
spanning beam while extending longitudinally of the
central box along the same axis in the locked position
of the access jib and two jaw-like members gripping
round to confronting heads of both locking shafts.
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}tue tQp trackmays and an uhmarﬂshswung?or rai sed p05|t|on substantial ly
ﬂpéﬁallel to this plane. In the upwards swung or raised position both

fiC@hnectlng arms 3c.are automatically logked at the level of their bases to
;:b%th boxes- of both spanni ng beanlelenenéé by | ocki ng menbers 41 as
p

| ai ned further on. Each spang*ng beafi?2, “ 3, 4 noreover conprises two
oIIers 42 fastened in confronting

.{p&lrs of front and rear rurin ng

Iat|onsh|p to both imfefhanNygi I 1s, which are confronting each ot her,
bot h spanni ng beam el"efmQ ¢, r;wuec |ver. The system for depositing the
' ongN udi nal | aunchi ng and depositing

"spannlng beans 2, 3, 4 cgm

'-"gt;rder 43 ext end| ng u.gn ,ﬁ, OB Y ngper|tive position
: % i : 0
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.,.,\ ..

& ntially throughout t he 33hé 4\541@3 @4I2@ngth of the vehicle 1 while being
room def i ned

subs
actyo dated for-a great.part in a |longitudinal space or
betv@en two overlying upper and inter i at e spanni ng beans 2 and 3 and the
uppe% connecting arms 2c of the spanni @2beam 2 and the connectingj arnms 3c
of. .1-He, spanning beam 3 in the lowered position, the |atter_t owing to
|ncrease the hei ght of housing of the girder The connégt i ng
arnsg The girder 43 conprises & it pper porti S 44
forntng two rails for guiding r ers 42 § the Y ravel each of the
spanélng beans. The girder 43 ijs s or t&d ' Aein in
Iongktudlnal translatory notiong b supportf ng.pl ate 45 I ch ifstff ast ened
in, pivotlng rel ationship tefERg-fra ~
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ng

:bf the vehicle by a transvéBSE4bmvoq pin 46 so as to be capable of t||t|
ut this piwot axis in the counter-clockw se direction for depositing the

) nni ng beans. The guiding of the gi3ger 43 is performed by a | ower
a nortise of conplenentary mating

Shaped tenon of the girder 43 engag/ng
pe of the suppquiing plate 45. The girder 43 is dfiven in relation to
supporting él. e 4p gy a notor-reducin ugear.sFI’47 f ast ened underneath
[tgg supporting o\ 45 drii ving tjwo drive —%7 i fﬁﬁé;}iﬂ meshi ng
,j_tuirough t he bg/t '
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IongltudB&dI45@@thﬁ@?racks 49 fastened bel ow the girder
/portlng plate 45 i s obtained by a

ures 30 to 32) conprising a
of the

‘wiZh two parall el
4 The rocking or ,SWi nging of the SYP
trol device 50 (see in particular

rnﬁbr-redUC|ng gear set 51 fastened to he frame 5 at the rear

p&53|ng over|t
so,as to defyn

anlsn1nﬂ

iflast to the sh

t 52 both ends of which arecglnenatlcally

Wnect
ch a

At e ddagiap -

nsverse rot
two para

to {
nd

el

e two parallel

éhlcles and driving a cross-EEaft 52 by a drive belt 53-pulley 54

| ongi t udi nal porj

y shaft 55 supporting two wifch drunms 56 on
cables 57 for tilting the :
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® passing on two controlgpqlhgxp @?,secured to two yokes 60 thensel ves
t ened underneath t he supporting plate 145. Both ca’llhﬂﬂneéi’laﬂreeneﬁ&mdl ng

-ond the pul’leys’59 with two subst a[g i,al |y vertical 57c¢
1i&. ends of which are fastened to bot // respectlv
a en

verSe
"61 form ng a swinging nenber with ong| t udi nal

,anﬂ 55 are rotatably nount ed in a yoke-shaped _suppart 3 ad g rotary
erw ng of gtk 1 iThg Jhaft 52 may C@.I’FI ed buk iin§t ance by
a Systemo bul lfeys Lijed _t o dhe ends of the jshaftis {5R.4.5
bekts reevi o t He 1} ey he til§ing offtihe Suppoft]n
pI ace when ls:)anrl eamTO' aff | east {two 1
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n-hﬁgh SRR RGHRMded endl f}d45eagi f[@rgsin a cantilever or overhang
) E%Etothis plate so as to exert a force tending to

p bg
posy t i
hat'iuraimmaw’] tter. In such a shpuation it then suffices to put the
mat%r et 51 into operatég so that the druns 56 be rotated
i*R;: & he direction of paying out or unw nding of the cables 57. The system

frergover conprises means for displacing one spanmitg beam or tyg,spanni ng
assenbliegrend-t.0 nd in relation to the pporting g i 43.

dl ess drive chains 64 ranged on f

]

Fhege means dofpNse two
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*sr.ge. of t he glrder 43 in syqnpééigpbdmalatlon to the latter and each one
'ﬁp'nted on two toothed wheels astened to both ends of the girder 43

Vi:gh the | ower sidé 64a of each chdi/f 64 passing over three toothed guide
‘whilel s 66 arranged in a triangular £2pfiguration and rotatably rmounted on

;im supporting plate 45. More specifically both toothed wheels 66 _of a sane -
,sr je of the beam form ng the base of the trlangle are nounted forjfree

:?@ tion on a transverse support shaft projegcting fromthe supporfing plate
“45gnwher eas the lwgwer toothed pinion 66 form t he apex gf '

boynd in rotati to a transverse shaft 67 at ably nmoufi#

bearings 68 mad ast to the supporting platg 45. The shj
putley 69 rotat by a drive Eﬂ
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‘pugl ey’ 70 connected to the 33ul l48y5694 a belt (not shown) and made fast to
~t’hg end of an output shaft of a nDtoré%gdUC|ng gear set 71 made fast to the

“su porting plate 45. Thus the motor-r i ng gear set 71 would
SI 1taneous|y drive both |Iower tooth U|de wheel s 66 | ocated on either
sife of the girder 413. The neans for displacing the spanni ng be in

ciekation to the girder 43 also conprise two front pairs of'Fglfa t gbl e
fo k- shaped el enents 72 nmade fast to both upper sides 64b [ S tijvely, of
bo h drive chains 64 and two rear pairs of retractabl e f,or il iye enent s
“72%al so made fast to both upper sides 64b, respectivel YN0 Hb6/Chai ns 64.
Bot th front pairs of fork-like elenents 72 are adapted to +p
pr &j ecting finger-shaped portions 73 nade fast {
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H:G8t wo' spanni ng beam el emengs), 1§ epretbvel y, and located plunb with two
y{oglers 42 above which are |located in a same vertical plane two forward
'fdllng shafts 74 arranged in confront;;g rel ati onship, with each ot her.

1 ments 72 are adapted to grip two
rﬁjectlng finger-like portions 73, respeCtively, nade fast to two spanning
bein1elenents re oectlvely rearwards of the latter, plumb with two -
MO8 runni ng r ONES =Nals \ are respectively located two back
ha’dllng shafts FAgartrange "'”'Jﬂ Jonting
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iti onship with each otheeg]Bg;mzqﬁlps of fork-like elenments 72 are
| taneously_brought in the position of gripping the flngers 73 or in a
acted posiifion by a mechani cal nmechani sm oper at ed by a V|ce

tened to the supporting plate 45. Eagf ﬁ/palr of fork-
) Q I

._'ists of two brackets or bl ocks nount in pivoting co
T elgati onship on two parallel pins, respectlvely of Ilnks
64 Figure 377sMoVis—exke of the two brackets or blocks 72 smnngably nDunted

at'done of itls ends ontg @ “Fo—for--ttre~eanpecti on of parallel |inks:-of
th chain 64 and havi nd: | t opposite end conpr ng a lower heel-1like
portion Z6.daysed to Mi;mmlLLthhL_gLLpﬁhﬂg the bracket 72 bel ow
the pin %rfen t ofhngelifon.
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gk
s
‘spral spring 78 is provided on the pi

inko the retracted position as shown byt

iks of the chain 64 adjacgnf g5o5% he i n

ar t 2 e arrow A. The afor
~méghani cal nmechani sm conprises two transversesshafts 79 rotat
Jngthe girder 43 and rotated together by two oot hed wheel s 80 nes I'ng W

*¢afh other and nmade fast to both s%:fts 79, &
d ONe=8@I ot ed out side of the
h

‘eagh one of the two afts 79 are ste

.

gi kder 43 and each arranged untferrdd\h ar\{rm g270+wetal | y nounted at
ongd of its ends on tUag girder 43—Eaek (ri\» or+HgXar (- | S ér\Kinged bel ow a

_brécket 72 so as toftsft the bracket 72\N
/
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75. Thus each bracket or block 72

novabl e between two parallel |inks qfy the chain 64. Advantageously a

S0 as to urge eadhisBieattHae Beef Replaced

gspectively. At the end of
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Ejo§ges a notch 84a of a plate 84 pivotally nounted aboutpg
g|r5er 43. The plate 84 forms in a way a | ever having one Eﬂ ﬁmw a&Q
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of.@ri ppi ng a finger 73 pro t o] t he pl ane passing through the
®r Sides 64b of the cha|%§q6Q?3%3§ !
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action of the corresponding cam

cams 81 associ ated éé both front and rear pairs of

83 the end of which pivotally
haft 85 on t he

upon the arm 83 and another |lever armlik
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“pigotally connected to the end o e other plate-shaped |ever 84
‘agbociated with both other pairs of fork-like elements 72. Three control
“rdglers 87 are fastened to the free , respectively, of three arns 88

S
(wotal |N,isfsﬁ§e§ﬁggqgegﬁz§ Qeg gi rder 43, %gse free ends being al so connected

otally *“Thus the assefiBly consisting of the plates 84, the
r:efl 86 an H ﬂ"ﬂ
“pliates 84

f orns a defornmabl e parall el ogram so ,as..fao _gause both
plg e single side of the girder 43 tgsijmulf angously
“gigt fromthe position of retracting the brackets 72 sh at {f hej l eft on

f"fffié?ure 23 to the position of gri.pping the brackets 18 by Wje I v fingers
7 shown at the right of this figure. Wth each "\ =
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ghtrol rod 86 extending | gngi Hyggiztrtﬁl by of the beam 43. The rod 46 is al so :
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“plgate 84 is associated a spgings89 freyhng one of its ends fastened to the

;gﬁfdef 43 and its end opposite to the pivot point of the plate 84 fastened
tdthe rod 86 so as to keep each plate 84 in both end positions of

regracting and gripping the brackets 72, respectivel YrpisEh&t A8 He&Reb@ded
“cantrol ling the mechani smfor displapfppg the brackets ' n
relgnment such as a vertical plate 90 f ggened to the suEﬂﬂuBmB "lm H 45 and
;NeFtically novabl e between a | ower position and an upp as to
¥ac® upon the rollers 87 and thus cause the desired tilting of the plate 84
<t the retracted,position or to the position of gripping the brackets 72.

‘Mg e specifffcalTy the flate 90 is arranged in the sane vertical plane as
je rolleryq 8-and has Jits two ends
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_'__':_ped as isosceles tri angjgee 45hgz, \{)ertq ces of which are longitudinally
alf gned. Thus in the | ower p05|t|on- the pl ate 90, the upper side of

-
5

% her one of “the friangles is actin o push one of the roIIers 87 upwar ds

$

et
“ad therefore to retract the brackets 72 whereas in the 03|t|on of
. I'e pI e 90, the lower side of either one of the tri angl

;. pd¥sh o of tthefhollers 87 downwards and therefore to brin I 72
1§ o the - position of éFlpplngtheflngers 73. Th

" pl g EEsidet Ne n) at L.s.provided by two parall el
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'-i§ns 91 pivotally connectgd wytIpst et ends to the plate
. 'sgipporting plate 45 and a jack 92 w th a double rod having 'ﬁ
p;votally connected to the poi nt of pi al connection of

.98 to the supporting plate 95 and to t% oi nt of pivotal connection o the
'1}her arm91 to the pl afm 90, respectively. The system al so conprises two

93 for | ggking both confronting handling shafts 74,
agl ng

J 'j; of both sbhanni ng beam el enents of a spannigg beam and
“ffistened to ¥he ends of fliywo drive chains 94 arranged in gymetri cal
“rgkation to thhe | ongkgu al center line axis of the gird&r 4F and p
h wheel s 95,
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‘regpectively, rotatably nn@gtpq5a$;b?eqend of the girder 43 while being

Pefpefidi cul ar with_ respect to the bottomof the latter. T l's
“Q5gare bound in rotation to a transverse shaft 96 rotatab ween
“twp sjde walls 43a of the girder 43. Two pulleys 97 paral t hed

«whigel s 95 are al so bound in rotation to the shaft 96 and driven by two

5d5 ve pulleys 98 kinematically connecy to the pulleys 97 by two belts 99.
:Bogh drive pulleys 98 are each one magf22ast to an output shaft of a
rregluci ng mechani sm 100 fastened to the girder 43. Each control chain 94

‘PaBises bel ow a toothed gui de pinionggl01 mounted for free rot3tion,at the

endl of the correspondi ng output sh@rt of thg’reducing nechaﬁisn1ﬂ00 and has
its free end connected to th X
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;. pensation spring 102 hagdng4tse @ppgsite end fastened to the bottom of
p gfrder 43, The input shaft of the reducing rrechanlmgsﬂe@g{agﬁeeqke

s st* reduci ng mechani smwith pul I eys 103, 104 ki nemati
‘begt (not referred to), the shaft 105 driving the pini ﬂ! "HH
3p° ough the bottom of the girder 43 and %ng at its | ary

L o

y a hydraulic notor 107 as will
ive shaft 104 al so drives

pling plate 106 capable of being driv
g - 22 - be explained hereinafter. Th
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g upper pulley 108 of the3§qnphdraqe?%3r as the diameter of the puliey 104
$enditicall y ,connected by a drive b 109 to a pul I%Mm&ﬁgedto

énd of a rot ary shaft 111 havi ng |ﬂ%/|0vver end mad ary
gipling plate 112 like the plate 106. APg shaft 111d

puI | ey
| i ke the pulley 110 coupled by a belt 114 to a puII st to

i otary drive shaft 116 extendi ng through the bottom of the girder 43 and
| ower end of which is nade fast to a rotary coupling plate 117
ntical with the plates 106 and 112. As shown on figure 26, the girder 43

o the motgr 107
jst ati onar yaposi ffi
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agt ened underneatdy th

upporting
4§ a, b, ¢ at eacd on

whi ch

assume Wt hyresp
te 45 three ¥ sti
motor 107 is
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co?pled to the correspondl plgtfsggqg, 112 and 117. At each one of the
vmo}ltlons a, b, ¢, one of the rollers" 7 Is lying in the plane of the plate

li n~order that the latter may | ook or /gck the fingers 73 to or from

p foork-1ike elenents 72. Figure 26 sho e plate 112 for driving the
fft 113 ready to be coupled for rotation an out put plate of the notor

. The output plate of the notor 107 is of the type conprising fingers or
of shapes conplenentary of or mating with that of
] This output pldt¥\ijs mechanically coupjed to a

8 axially guideg a direction transvefse to the
shing with a EEE segnent 119 rotatefd about a

shéft 120 fastened to pl ate 45 by

fﬁs engagi ng caviti
b plate 106, 112 or
with a toothed ra¢
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.. @ control Jack 121 and ajne)/% %:p?l,az The shaft with the toothed rack 118
““.#s ghown in inoperative pc9s t1 o 8 di sengagerment of the output plate of
~<-ghe, nmotor 1Q7-firom the coupling plate Each hook 93 conmprises a latch
:,-3a.~'for | ocki ng one handling shaft 74 %antly urged back into unl ocking
gosition by a spring 123. As shown on fi es 23 and 24, both hooks 93 may
ssune three positions X, Y and Z. In the position Z of depositing spanning
'‘Beans, both - 23 - handling shafts 74 are acconmpdated wi thin both hooks
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g gspectively w thout beingsliogkgp fay23 he |atches 93a. Each end of the side

st | 43a of the girder 43 has a flange 43b shaped as a cam co-operating

8t tf the end of: the latch 93a of the hook 93 in the sane plane as the side
swil I 43a so as to bring the latch 93a into the position of unlocking a
*~h@nel i ng shaft 74 when the hook 93 is in the position X and this under the
“‘hgassing action of the spring 123. In position Y, the latch 93a of each
4ok 93 assumes the position of |ocki n@ andl ing shaft 74 since the
g;fiange 43a is acting as a cam pushing t atch 93a agai nst the return
-”ffrce of the spring 123. Figures 33 to 36 show the device for raising both

c{nnectlng arns 3c of the internedi ate spanni ng beam 3.
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This device conprises a raising table 124 assum ng-in.the position of
conveyance of the spanning beans, the |owered pogiti 8EFEACEMENT SHBETE 333G
in which the ends of both connecting arns 3c are rE%Dﬂwgpﬂ@Dnmgh&"Eaglﬁgmd 5%

.....

124. The latter is fastened to the frame 5 of thé WGEMGh@)thrpy@Q"ﬁhgamgagﬁa
medi um of pivotally connected arms 125 perp@ndi cill Brotevisdty) fa88 BY@Nhacq i
defining a parallel ogram def or mabl e under the ac?iﬁn%m&u@ j&q%nk?K@%Hg%ﬁ&ET:

126. More specifically both | ower arms of the deLornabIe paralﬁe g arem

ogra re
extended by portions 125a fastened pivotally to {hgfra as t.he
upper arnms of these parallelograns are extended yﬁééﬁtgﬁngEQ%%&Fp+v%#aﬁiy
fastened below the table 124. The table 124 consists of a frame 124a
supporting for slidiXs URE ADAPTED IN PARTICULAR
_m_IEE_QLEABLN§_QE_§BEAQE§§_§X“!§§19L§§_AHD
STRUCTURE TRANSPORTING AND DEPOSITING SYSTEM

BSpanning beam structure adapted in particular to the
clearing of breaches by vehicles and structure
transporting and depositing system."

The present invention relates to a spanning beam
structure adapted in particular to the cleariﬁg of
breaches by vehicles such as armoured vehicles of the
Engineer Corps and a system for transporting, on a
vehicle, of at least two bridging spanning beams adapted
to the clearing of breaches and for depositing spanning
beams over or above breaches from the vehicle.

There are already known systems allowing to
deposit a spanning beam of short length or of greater
length after endwise assembly of two or three spanning
beams of short lengths from a vehicle. These known
gystems however are of an extremely complex and
sophisticated design and ianvolve a relatively large
overhang or cantilever of a launching girder with respect
to the vehicle upon the depositing of spanning beanms,
which overhang or cantilever has to be taken up by
_suitable means further increasing the bulk or size and
the complexity of the system. Moreover the structure of
each one of the spanning beams used in these known
systems is complicated too and leads to a relatively
great mass or weight of spanning bean.

The object of the present invention is to remove

the inconveniences referred to hereinabove by at first
providing a spanning beam structure adapted in particular
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| ongi tudi nal center line axis of the vehicle two small tables 124b
connected to each other by two parallel arns 127 pivotally connected on the
one hand to both small tables 124b and on the other hand to both ends of a
central lever 128 pivotally mounted at its center about a pin perpendicul ar
to the frane 5 of the vehicle. The arns 127 and the | ever 128 all ow both
smal | tables 124b to nove away from each othgr.as the table 124 is raised
so that the ends of the connecting arnms 3c be constantly - 24 - bearing
upon both smal | tt&ablEse XEandimg oft begachashby vehicles such as armoured

vehicles of the Engineer Corps, formed of at least one
spanning beam element ‘comprising a rigid central box with
an upper treadway and two access jibs assembled to both
ends of the central box, respectively, so as to extend
the trackway of the central box, at least one of the
access Jjibs being upwards swingable and fastened to the
central box by a transverse pivot pin and unlockable
locking means and which is characterized in that the
locking means comprise at least one pair of locking
shafts made fast to the upwards swingable access Jib and
to the central box while extending longitudinally of the
central box along the same axis in the locked position of
the access Jjib and two jaw-like members tightly gripping
round two mutually confronting heads of the locking
shafts.

Adcording to a characterizing feature of the

- invention the pivot pin of the upuards swingable access
Jib is located at the upper part of the central box and
the locking shafts are located approximately at the
bottoms of the access jib and of the central box with
both jaw~shaped members accommodated in a lower
transverse space defined between the upward swingable
access jib and the central box.

Advantageously the spanning beam structure
comprises at least one retractable pin for taking up
shearing forces exerted upon the locking shafts upon the
passage of the vehicles on the aforesaid traokway and '
extending longitudinally into two coaxial holes of the
upwards swingable access Jib and of the central box,
respectively.

The aforesaid pin is retracted from the hole of
the upwards swingable access j}ib by a control rod with a
threaded end screwed into the pin and mounted for
rotation about its axis in a block made fast to the
central box so as to fully retract the pin into the hole
of the central box formed in the block in coaxial
relation to the control rod upon the unlocking of the

This 6 the regiacemant ghaget
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their raised position parallel to the frame 5 of the vehicle. In the upper
position of the lifting table 124, the connecting arns 3c are |locked to the
spanni ng beam el enments by | ocking nenbers 41. Such nenbers may consi st of a
hook pivotally nounted on the correspondi ng spanni ng beam el enent and
operated by a jack nmounted on a snmall table.24h so as to rock the hook
into the position of |ocking a |locking pin made fast to the correspondi ng
connecti ng arm 3c. uffterdyssweimgdtsdle cipri ses a casing 129 located in the

longi tudinal center line gddrdiing tQﬁ ¥%El§'Enékhéﬁebﬁé¥ﬂbe@%1&h%g|?B&@ur@“d
usabl e as a support _for the back e

posi tion of the sp@hnPhy bRLFRULAM @ﬁgheﬁ?%%lkﬁoﬁﬁ?’gﬁr%nr?‘fﬁgé r% OE’%f a

mechanism mechanically connected to the control rod and
comprising a plate with a guided longitudinal movement
controlled by the control rod and two stubs made fast to
both Jjaw-shaped members, respectively, inserted into two
oblique grooves, respectively, of the plate so that the
controlled motion of the latter moves both jaw-like
members towards or away from each other.

The aforesaid control rod comprises a cross pin
made fast to the plate through one longitudinal groove
formed in one wall of the aforesaid block and the plate
is made fast to the block preferabdly by two parallel
L-shaped gulding rails.

At least one pin for guiding the movement of both
jaw-like members towards or away from each other is made
fast to the c¢entral box of the spanning beam element.

Advantageously the spanning beam struocture
comprises a reducing mechanism mechanically connected to

" the drive means of the jaw-like members and made fast to
the bottom of the central box so as to be removably
coupled to an outer drive motor.

Preferably the other access jib of the spanning
beam element is stationary and comprises a transverse bar
for locking a hook~shaped portion at the end of a movable
§ib unlocked from another similar spanning beam element,
a member for unlacking the hook-shaped portion from the
transverse bar and preferably constituted by a jack made
fast to the stationary access jib and the jack rod of
which 1ifts or raises the upwards swingable access Jibd of
the other spanning beam element and at least one locking
pin extending longitudinally of the central box and whioh
may be locked by jaw-like members to the locking pin of
the central box of the other spanning beam element when
the upwards swingable access jid of the latter is locked
to the transverse bar.

The spanning beam structure comprises two spanning
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the vehicle just rearwards of the cabin 6 along the |ongitudinal center
line axis of the vehicle and adapted in particular to |ift the girder-upper
spanni ng beam assenbly at the begi nning of the | aunch of the upper spanning
beam The system at |ast conprises a device form ng an antirocking foot of
the vehicle located forward thereof and conprising a plate 131 pivotally
connected to both free ends of two jack rods,132 pivotally connected to the
frame of the vehicle and capabl e of being folded back into an i noperative

posiktitig?)s;omed Vﬁdéélri mﬁ&%wiﬁgﬂ arﬁlnwn eﬂ?éawse ahd2Rfet W|8n9?+1 s of
Lhe Tongi tud nal Aoy LR abporBeb &y, £ “uash, SRR by Buo’ o 21 0N 1O
connecting arms forming braces and two access Jjibs
forward or rearward of the structure are stationary and
upwards swingable, respectively.

The invention also provides a system for the
transfer on a road vehicle such as a truck or a lorry of
at least two bridging spanning beams superimposed on a
frame of the vehicle, which may be assembled end to end
and for depositing each one of the spanning beams or both
spanning beams assembled end to end above or over
breaches to be cleared, each spanning beam having a
structure such as previously defined and of the type
comprising a girder for supporting and launching one
spanning beam or assembled spanning beams and
displaceable in relation to the vehicle towards an
overhang or cantilever position at the front portion of
the latter, means for displaocing the spanning beam or
assembled spanning beams in relation to the supporting
and launching girder to an overhang or cantilever
position at the forward portion of the said girder and a
plate supporting in guiding relationship the supporting
and launching girder and rocking or tilting in relation
to the vehicle to allow to deposit the spanning beam or

~ assembled spanning beams and which is characterized in
that Lt comprises at least one controlled hook for
depositing the spanning beam or assembled spanning beams,
mounted at the end of the supporting and 1aﬁnehing girder
and capable of assuming a relative position for
supporting a shaft for handling the spanning beam or
assembled spanning beams, located opposite to that end of
the spanning beam or of assembled spanning beams which is
bearing upon that bank of the breach to the cleared which
is opposite to the vehicle through tilting or rocking of
the supporting plate, from which supporting position the
hook is lowered for depositing the other end of the
spanning beam or assembled spanning beams on that bank of
the breach which is close to the vehicle.

This is the replacersnt sheet
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t he spanni ng beans above the frame 5. The principle of depositing three
spanni ng beans assenbl ed end to end which already appears in part fromthe
above description of the systemw || be set forth in detail with reference
to figures 37A tro 37P. The vehicle 1 conveys the three overlying spanning
beans to the place where the breach B to be cleared is located and is
approaching the latter until reaching the lpaation shown on figure 37A. In

the initial

condi tions, t he upper spanning beam 2 is connected to both

chains 64 by the fork-I|ikee cderrtiing 62 eaakolengrt hes{tiingerossared

supporting and launching glrder at the front of the
vehicle upon depositing the spanning beam or assembled
spanning beams is relatively reduced by about one quarter
of its full length.

Preferably the means for displacing the spanning
beam or assembled spaunning beams in relation to the
aforesaid girder comprise two endless drive chalns
arranged on either side of the girder and mounted each
one on two toothed wheels fastened to the ends of the
girder with the lower side of each drive chain passing or
being reeved over three toothed guide wheels arranged
according to a triangle configuration and made fast to
the supporting and rocking plate, a motor-reduction gear
set for simultaneously driving two of the guide piniens
of both drive chains, respectively, and fastened to the
supporting and tilting plate and at least two pairs of
elements formihg retractable forks, fastened to both
drive chains, respectively, in symmetric relation to the
longltudinal center line axis of the girder, each pair of
fork~like elements gripping one corresponding projecting
portion of the central box of one spanning beam located
plumb with a handling shaft underneath the latter.

Both pair of fork-shaped elements are
simultaneously brought into a position for gripping
dforesaid projecting portions or into a position
retracted by a mechanical mechanism operated by a control
device fastened to the supporting and rocking plate.

Advantageously each pair of fork~like elements
comprises two brackets or dogs pivotally mounted in
mutually confronting relationship on two parallel pins of
links of one drive chain and the aforesaid mechanism
comprises two transverse shafts rotatably mounted in the
aforesaild girder and rotated together by two meshing
toothed wheels made fast to both transverse shafts,
respectively, supporting each one at their ends two
external cams pushing two arms, respectively, pivotally
mounted on the girder below upper sides of both drive

Tins 6 ink rewiacemant sheet
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portions 73 of the upper spanning beam el ements 2. The vehicle 1 is thus

| ocated in front of the breach in the transport position shown on figure 1
The device formng the anti-rocking foot is extended so that the plate 131
bears upon the ground and the jack 130 is activated for slightly lifting
the girder 43-upper spanning beam 2 assenbly fromthe supporting box 122 so
as to rel ease the upper spanning beam from tde internedi ate spanni ng beam
3. The notor-reducing gear set 47 is activated so as to displace in
relation to the shppostsrgapl te el 4% tdre naligearpheassenbsyoddingdiays tore

girder 43 and of by%gulegeiﬁeea@ B0 ORAN Frd . 1BaMRBLVEVEED ALY POSI L] on

of the girder forwar e, vehi J] |t|on raullc not or
107 has its out pRB=§ Qﬁtoﬁe&h%n?E%ﬁqyﬁi es of both drive chain
plate pivotally mounted on one single side of the girder

and having one of its ends connected to a control rod and
its opposite end comprising a notch engaged in pivoting
relationship by the end of one arm for pivoting one of
the thrust cams, the pivoting plate being thus capable to
tilting or rocking between an operative position for
locking the dogs or brackets in their aforesaid gripping
position and an 1noperat1ve position of retracting the
dogs or brackets.

The aforesaid contrel device comprises an element
such as a plate perpendicular to the supporting and -
tilting plate and vertically movable between a low
position and a high position and acting in the stationary
position of the girder in relation to the supporting and
rocking plate upon a roller made fast to the end of one
arm swinging in relation to the girder and forming
together with the aforesaild control triangle and the
notched pivoting plate a parallelogram deformable between
both aforesaid positions of tilting of the pivoting
plate. ' .

The aforesaid supporting and rocking plate is
located at the front of the vehicle and the aforesaid
girder has its portion backwards of the supporting and
rocking plate,~in the rest or inoperative position of the
girder, accommodated between both overlying spanning
beams and the connecting arms of both overlying spanning
beams, with both connecting arms of thellower spanning
beam being each one U-shaped and pivotally connected at
its ends to both inner side walls, respectively, of both
central boxes of both lower spanning beam elements and
being capable of being simultaneously raised to a
position parallel to the frame and locked to the lower
spanning beam, both U-~-shaped connecting arms thus
increasing, in the lowered position, the room or space
for housing the girder,
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coupled to the plate 117 driving the shaft 116 supporting the pulley 115.
The systemis thus in the position shown on figure 37A. As shown on figure
37B the upper spanning beam 2 is longitudinally displaced on the girder 43
by energizing the notor-reducing gear set 71 driving both drive chains 64.
The transfer of the spanning beam 2 is effected until both front handling
shafts 74 of the spanning beam Z are engagi ng ot h hooks 93, respectively,
in the position X which are brought into the position Y of |ocking the
handl i ng shafts 74 by theThetsystenuginrppracoserised sneegngcfbbywraisdng

hydraulic nmotor 10¢nat cbRfiee8iRgt hPRs 36¢ t fife UiRIr %%%im% Beam &éxéemal.
advapced over a snall sgl %t ance _ror gns_ V\Atl“&f es ecr;[tetdoot %hgl E,ger 43 . Then
the jack 126 contr &PH § tR8 PngeY?E PE W& n ame of the
: vehicle 80 as to assume an inoperative lowered position
and which may be raised from its inoperative position
after retraction of the girder from above the lower
spanning bveam so as to act upon the lower ends of the
U~-shaped connecting arms and to move them away from each
other.to the parallel position of locking of the
connecting arms of the lower spanning beam. .
Preferably two hooks for supporting both handling
shafts, respectively, made fast in confronting
relationship to two spanning beam elements, respectively,
- are provided and are fastened to the ends of two
operating chains mounted on two parallel toothed wheels,
respectively, at the end of the girder and driven by a
reducing mechanism fastened to the girder and controlled
by a preferably hydraulic motor fastened to the
supporting and tilting plate and mechanically- coupled
through 'a removable connection to the reducing mechanism
at determined fixed positions of the girder in relation
to the supporting and rocking plate.
Bach aforesaid hook comprises a latch for locking
a handling shaft and arranged to co-operate with the
upper edge of the corresponding side wall of the girder
upon a controlled displacement of the hook in the
direction reverse from that of lowering of the hook s0 as
to be unlocked by the action of an elastic member in a
relative position of the hook receiving the corresponding
handling shaft and the hook is then displaced over a
relatively small stroke simultaneously with the spanning
beam in the direction of downward motion of the hook so
as to automatically bring the latch into the position of
locking the handling shaft in the hook.
The aforesaid girder is displaced in a translatory
motion in the longitudinal direction in relation to the

supporting and tilting plate by a motor-reducing gear set
fastened underneath the said plate driving at least one
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so that the table 124 lifts both connecting arns 3c of the internedi ate
spanning beam 3 up to their position of |ocking to the correspondi ng
spanni ng beam el enments, in which they are | ocked. Once the table 124 has
again been |lowered into i noperative position, both pairs of side jacks 133
are energized so as to |ift both overlying internediate and | ower spanning
beans 3 and 4 until the internediate spanni-n§ beam 3 be substantially on

t he sane - 26 - level as the upper spanning beam 2 and the fork-1ike

el ements 72 are BroAghtpinken wmeshimgpaidhi selengititdiagl toothed rack

fastened below the girder which comprises at the upper
portion tracks forming rails for guiding the spanning
beams on which are moving rollers for the travel of the
spanning beams.

The system also comprises a device for operating
the tilting of the aforesald supporting plate, comprising
two side cables passing over two pulleys, respectively,
made fast to the supporting plate rearwards of the.
tilting axis of the said plate while defining two sides
perpendicular to the frame of the vehicle, anchored to
the latter and two parallel sides extending along the
frame and winding up on two drums, respectively, of a
winch driven by a motor-reducing gear set made fast to
the frame at the rear of the vehicle,

Advantageously, both aforesaid perpendicular sides

- have their ends connected to a balancer in the shape of a
bar parallel to the frame of the vehicle and mounted for
swinging motion about a central longitudinal shaft made
fast to a clevis fastened to the frame of the vehicle and
the parallel sides are extending back to the pulleys of
the supporting plate through the medium of gulde pulleys.

The system in addition comprises two pairs of
jacks arranged on either side of the vehicle so as to
1ift the lower spanning beam after disengagement of the
upper spanning beam on the girder at the level of the
upper spanning beanm with a view to couple it endwise of
the latter.

Each spanning beam comprises two pairs of front
and rear handling shafts, respectively, two handling
shafts of each pair being fastened in confronting
relationship to both central boxes, respectively, of both
spanning beam elements at the upper part thereof.

The invention will be better understood and
further objects, characterizing features, details and
advantages thereof will appear more clearly as following
explanatory description proceeds with reference to the
accompanying diagrammatic drawings given by way of non
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position by deform ng the defornmable parall el ogram consisting of the plates
84, the rod 86 and the arns 88 by the plate 90 acting upon the
corresponding roller 87. The notor 107 is disengaged fromthe plate 117
driving the shaft 116. As shown on figure 37C, the girder 43 and the upper
spanni ng beam 2 which is connected thereto by the hooks 93 are displaced in
relation to the supporting plate 45 rearwards to the position wherein the
notor 107 is coupled to the plate 112 driving the shaft 111 with the back

Fortion of the gipndakt4dg %&ampkagoéxiﬁeinmamgbalt bréseRt DR 0prod 2 ravad
ok R hook 8RR AR shootigbRheoP Pig, M itigh iR, fhebashorered e

-~ Figure 1 shows a road vehicle provided with a
system according to the invention in the transport
position and allowing to deposlt spanning beams above or
over breaches to be cleared ;

~ Figure 2 is a view in the direction of the arrow
II of figure 1 ;

- Figure 3 is a view similar to that of figure 1
but showing the system in its configuration prior to
laying down a spanning beam ;

- Figure 4 is a top view according to the arrow IV
of figure 3 ; '

- Pigure 5 is a view according to the arrow V of
figure 3 ;

~ Figure & shows a side view of a spanning beam
according to the invention j;

~ Figure 7 is a top view according to the arrow
VII of figur 6 of a central portion of the spanning
bean 3 '

- Figure 8 partially shows two spanning beam
elements assembled end to end ;

- Figure 9 is an enlarged view of the portion
ecireled at IX of figure 6 ;

-~ Pigure 10 is an enlarged view of the portion
gircled at X of figure 8 3

- Figure 11 is an enlarged view of the portion
circled at XI of figure ¥ ;

-~ Figure 12 is a view in section taken upon the
line XII-XII of figure 11 ;

- Figure 13 is a sectional view showing two
Jaw-elements of locking pins in the unlooked spread
position ;

- Figure 14 is a perspective view of the mechanism
allowing in particular to operate the jaw-like elements
for locking the locking pins ;

- Figure 15 is an enlarged sectional view showing
a bolt for taking up shearing stresses exerted upon the
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portions 73, respectively, of the intermedi ate spanning beam 3. The

not or-reduci ng gear set 71 is energized so that the drive chains 64 are

di spl acing the internmedi ate spanni ng beam 3 towards the rear end of the
upper spanning beam 2. Initially the raisable rear access jib of the
spanni ng beam 2 and the raisable front access jib of the spanning beam 3
are unl ocked. Wiile the internedi ate spanniknggbeam 3 is noving towards the
upper spanning beam 2, the jacks 39 for lifting the access jibs are

energi zed for |ifloekingepiassdbringcties pgiding ofThehictessonithed of the

upper spanni ng be ages m@th its end over the correspondi ng
stationary jib 9 %ﬁhﬁﬁﬁ%& Sgan

the internediate spann?njgnt%gé‘fnfglﬁgaéggwegﬁ ii%?g?gﬁaxggr ceh t“r’]’%d Itp‘es °
' line XVI-XVI of figure 6 ;

-~ Figure 17 illustrates a reducing mechanism
forming part of the control means for locking the
jaw-1ike elements and the locking bolts ;

- Figure 18 is a view in section taken upon the
line XVIII-XVIII of figure 1 ;

- PFigure 19 is a view in seotion taken upon the
line XIX-XIX of figure 1 ; '

- Figure 20 is a view in section taken upon the
line XX-XX of figure 1 ;

- Figure 21 is a view in section taken upon the
line XXI-XXI of figure 1 ; '

- Figure 22 is an enlarged perspective view of the
portion circled at XXII of figure 21 ;

-~ Figure 23 is a partial longitudinal view of the
girder forming part of the system according to the
invention ; _

- Figure 24 is a view in longitudinal section of
the end of the girder ;

- Figure 25 is a view in section taken upon the
line XXV-XXV of figure 24 ; '

- Figure 26 is an enlarged view of figure 24
showing three different positions which the girder may
assume in relation to a tilting support plate of the
vehicle ; .

- Figure 27 is an enlarged view in section taken
upon the line XXVII-XXVII of figure 23 ;

- Figure 28 is a view in section taken upon the
line XXVIII-XXVIII of figure 23 ;

- Figure 29 is a diagrammatic view showing a rod
and rollers for operating the locking or the unlocking of
the fork-like elements ;

- Figure 30 shows a device for controlling the
rocking of the girder-supporting plate ;

~ Figure 31 is a view seen in the direction of the
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the stationary jib of the upper spanning beam 2 and the hook-1i ke portions
36 of the l[iftable jibs 8 are engaging transverse bars 35, respectively, of
the stationary jibs 9. Simultaneously the |ocking shafts 37 of the
stationary jibs 39 are locked to the | ocking shafts 12 by jawlike nenbers
13 by rotating through the correspondi ng hydraulic notor (not shown) and
the gui ding nechani sns 24, 27 the control [ogs 24 about their |ongitudinal
- 27 - center line axes. This hydraulic notor is fastened underneath the
supporting pl ate $or@nKXEE reMPUre 30 ;

- Figure 32 is a top view according to the arrow
XXXII of figure 30 ; .

- Pigure 33 shows a table for lifting the
connecting arms of two spanning beam elements ;

- Figure 34 is a top view according to the arrow
XXXIV of figure 33 ; .

~ Figure 35 is a view like figure 33 with the
l1ifting table in the upper position ; '

~ Figure 36 is a view according to the arrow XXXVI
of figure 35 ; ' '

.~ Figures 37A to 37P show the various steps of
assembling three spanning beams to form a spanning beam
of greater length and for depositing the latter above a
breach to be cleared ; and

- Figure 384 to 38H show the different steps for
laying down a spanning beam over a breach to be cleared.

Referring to figures 1 to 36 the reference numeral
1 designates a road vehicle such as a truck or a lorry
allowing to carry towards at least one breach to be
cleared by vehicles such for instance as armoured
vehicles of the Engineer Corps, three spanning beams
superimposed on a longlitudinal frame 5 of the vehlicle and
consisting of an upper spanning beam 2, an intermediate
spanning beam 3 and a lower spanning beam 4,
respectively.

The vehicle 1 comprising a double front cabin 6
extended rearwards by the longitudinal frame 5 supports a
system adapted for separately depositing the spanning
beams 2, 3, 4 over or above breaches or to assemble at
least two spanning beams end to end and to deposit the
assembled spanning beams above a breach.

The spanning beams 2, 3 and 4§ are identical and
are each one formed of twe parallel spanning beam
elements 2a, 2b ; 3a, 3b ; HBa, 4b assembled by two
connecting arms forming braces 2¢, 3¢ and lc. Both
spanning beam elements of each spanning beam 2, 3, 4
comprise two parallel top trackways 2d, 3d and 4d.
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coupled to the guiding nechanism 27 in the sane manner as the notor 107.
The hydraulic notor for operating the jawlike nmenbers 13 is then w thdrawn
fromthe guiding nechani sm 27 and both assenbl ed spanni ng beans 2, 3 are

wi t hdrawn fromthe hooks 93 by novi ng back through the drive chains 64 both
assenbl ed spanni ng beans and by sinul taneously bringing both hooks 93 from
the state Y to the state X for unl ocki ng andzdisengagi ng the hooks 93 from
both front handling shafts 74 of the upper spanning beam 2. The hooks 93
are then brought into tArequting &i¢ theFlguenBiOnséacls $rarmingabramg beans

2, 3 assenbled egdemeneNdonPFisbeW Ol fd B rRELokN? 258 arbepRaNNI NY
beams 2, 3 are dipplagedyl DLl 1Pt d tlF HdsIRr ERe dentral vox 7,
respectively, s0 as to extend the top trackway of the
central box. The access Jib 8 is fastened at the upper
part of the central box 7 by a transverse pivot pin 10
and at the lower part of the central box 7 by locking
means which are unlockable so as to allow the jib 8 to be
raised or swung upwards about its pivot pin 10. These
locking means comprise at least two locking shafts or
"bolts 11, 12 made fast to the movable access jib 8 and to
the central box 7, respectively. By way of example twenty
pairs of locking bolts 11, 12 are provided in parallel
relationship in a same plane forming the bottom of the
spanning beam element. Thus the locking shafts or bolts
11, 12 in the locked position of the movable jib 8 are
extending in parallel relation to the longitudinal axis
of the spanning beam element with two shafts or bolts of
a same pair being aligned. The locking means moreover
comprise two jaw-like members 13, 14 tightly gripping
round or clamping mutually confronting heads 15, 16,
respectively, of the locking bolts 11 and 12. Both
Jaw-shaped members 13, 14 are arranged transversely of
the longitudinal axis of the spanning beam element within
a lower space 17 defined between the movable access jib 8
and the central box 7. For taking up the shearing forces
exerted upon the locking bolts 11, 12 upon the passing or
ﬁravelling of vehicles on the trackway of each spanning
beam element, there are provided two longitudinal
retractable pins 18 of which a single one is shown and
located on either side of both ends of the two Jjaw-~like
members 13, 14, respectively. Each pin 18 in the looked
position of the movable jib 8 extends into two coaxial
passage-ways or holes 19, 20 formed in the movable jib 8
and in a bleck 21, respectively, secured to the central
box 7 by fastening screws 22. Each pin 18 comprises a
thoroughfare tapped hole 23 into which is screwed one
threaded end of a control rod or spindle 24 mounted for

Poig g tr e -

IO YIRS T T 187 3

o P ST
P e SosrhoRsE

A



the drive chains 64 into an overhang position in relation to the girder 43
such that the front handling shafts 74 of the internedi ate spanni ng beam 3
are inserted into the hooks 73 brought fromthe position Z to the position
X and the spanning beans 2, 3 are noved forwards with respect to the girder
43 with a concurrent displacenent of the hooks 93 fromthe position X to
the position Y for their |ocking the handl tng3shafts 74 of the internediate
spanni ng beam 3. Then the fork-like elenents 72 are brought into the
retracted positionotetiont abgutcbbhmdanaifadinadepener okinthasis dorbbieat e

spanni ng beam frogubbr @niVvenehabnsrdy roifl dthextehas 10rgi sudiifaayneet ed

fromthe Plate 1end" LyhBHatBos P bo W rerlst RedGeshg MbORISAGS "o rear
fastened at the bottom of the central box 7. The reducing
mechanism 25 is driven by a transverse shaft 26 itself
rotated by a second central reducing mechanism 27 also
fastened at the bottom of the central box 7. The reducing
mechanism 27 may be actuated by an external preferabdbly
hydraulic motor, removably coupled to the reducing
mechanism 27 as will dbe explained later. Advantageously
as better shown on figure 14, both jaw-shaped members 13,
14 and both pins 18 of a spanning beam element are
simultaneously operated by a control mechanism comprising
in the viqinity'of each one of the ends of the jaw-like
members 13, 14 a plate 28 fastened to the block 21 in
gulded relationship, for instance by two guide rails 29
80 as to be capable of displacing itself along a
longitudinal direction between two end positions of
closing of the jaw-like members 13, 14 and of insertion
of each pin 18 into the corresponding passage-way 19 and
of opening of the jaw-like members 13, 14 and of full
retraction of each pin 18 into the corresponding
passage-way 20 of the block 21, respectively. For that
purpose each plate 28 is driven in a longitudinal
translatory motion by a stub shaft 30 made fast to the
corresponding pin 18 and extending through a longitudinal
groove 31 of a wall of the block 21 while having its end
made fast to one face of the movable plate 28 the
6pposite face of which comprises two oblique grooves 32
into which are inserted two transverse studs 33,
respectively, fastened to the ends of both jaw-shaped
members 13, 14, Thus to obtain the unlocking of a movable
access Jib 8, the external hydraulic motor is coupled to
the reducing mechanism 27 and operated for rotating the
spindles 26 which are themselves rotating both control
rods 24 causing the longitudinal displacement of the pins

18 into the fully retracted position into the
passage-ways 20 of the blocks 21. The displacement of the
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girder 43 fromthe | ower spanning beam 4, the girder 43 together with the
assenbl ed spanning beans 2, 3 is brought into its nbost overhangi ng position
forward of the vehicle as shown on figure 37F. Then the side jacks 133 are
operated so as to lift the upper spanning beam 4 substantially to the sane
| evel as the assenbl ed spanning beans 2, 3 (figure 37G . Figure 37H shows
that the girder 43 at the sane tinme as the assenbl ed spanni ng beans 2, 3

- 28 - has been noved backwards in relationifo-the supporting plate 45 into

the position “hegibg %Eecggggg glggﬁéhfié¥€1displacement of both plates

28 towards the right with respect to figure 14 s0 as to
spread apart both jaw-like members 13, 14. Reversely a
displacement by the control rods 24 of the pins 18 in the
passage-ways 19 of the movable access jib in the lowered
position causes a displacement towards the left of the
plates 28 and thereby the movement of both Jaw-like
members 13, 14 towards each other into the locking
position of the locking bolts 13, 12. The relative
displacement of both Jjaw-like members 13, 14 is provided
by two parallel guide shafts 34 located in the viecinity
of both ends of both jaw-shaped members 13, 14 and made
fast to the central box 7 of the spanuning beam element.

The access jib 9, opposite to the movable jib 8 of
each spanning beam element is stationary and comprises at
its upper part a transverse bar 35 adapted for the
locking of one hook-shaped portion 36 at the end of an
unlocked movable jib 8 of another spanning beam element.
The bar 35 and the hook-shaped portion 36 are shaped 8o
as to prevent the movable jib 8 from escaping the locking
bar 35. The stationary access jib 9 moreover comprises at
least one locking bolt 37, for instance twenty parallel
locking bolts located in the plane forming the bottom of
the spanning beam element while extending longltudinally
so as to project from the end of the stationary Jjib 9.
Each locking bolt 37 is identical with the locking bolts
11, 12 and therefore comprises a locking head 38 coming
in front of a locking head 16 of a corresponding locking
bolt 12 of the central box 7 when the spanning beam
element comprising the locking bolts 37 is assembled end
to end with the other spanning beam element comprising
the locking bolts 12, Such an assembly of elements of
spanning beams is shown in part on figure 11 which shows
that the looking bolts 37 are made fast to the locking
bolts 12 by both jaw-like members 13, 14. Figure 8
1llustrates two spanning beam elements assembled end to
end wherein the movable jib 8 of the spanning bean
element at the right with respect to this figure is
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coupled to the plate 112 driving the shaft 111. In this position the
fork-like elenments 72 are brought plunmb with the finger-like front parts 73
of the | ower spanning beam 4 and are brought by the plate 90.into the
operative position of gripping the finger-like parts 73. The drive chains
64 are controlled so as to nove the | ower spanni ng beam 4 backwards of the
i ntermedi ate spanni ng beam 3 and the jacks 3%daqr lifting the novable jibs
8 are energized to allow the endwi se assenbly of the | ower spanning bean14
to the |nternedlatﬁespemglw§p$M£ne1$umtﬂdmarsagnbnan09rtns Yert tdpanandgl

e o cha - AL ORATE R B s e

spanni ng beans, 5 of the stationary access
Jib 9 with the 1ocking bolts 37 of the stationary access
Jib 9 being locked to the locking bolts 12 of the central
box of the right spanning beam element by both jaw-like
members 13, 14, In the assembled positions of two
spanning beam elements, the movable Jib ¥ provides for
the continuities of the top trackways of both spanning
beam elements. The stationary jib 9 of each spanning bean
element also comprlses two jacks 39 fastened in the jib 9
at right angles to the bottom thereof and adapted to lift
the movable Jib 8 of another spanning beam element for
unlocking the hook-shaped portion 36 from the locking bar
35 of the stationary access Jib 9. The rod of the jack 39
is fully retracted into the stationary access jib 9§ in
the rest position and its end is acting below the movable
access jib 8 for unlocking it from the stationary access
Jib 9.

Both elements of a spanning beam are assembled by
their connecting arms forming braces in such a manner
that the spanning beam may have available at each one of
its ends, two movable and stationary access jibs 8 and 9,
respectively, so that the spanning beams may be coupled
to each other irrespective of their direction of
presentation to each other. Each acecess jib has of course
the same width as that of the corresponding central box
and in the configuration of the spanning beam laid down
or deposited over a breach, the opposite retractable jibs
thereo< are locked at their lower part to their
supporting central box.

As shown on figure 7, both connecting arms forming
braces 3c of both elements 3a, 3b of the intermediate
spanning beam 3 have e¢ach one the shape of a U the top
ends of which are pivotally fastened by pins 40 to both
central boxes 7 of both spanning beam elements so that
they may swing about these pins between a lowered
position between dboth spanning beam elements
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t he spanni ng beans have been assenbl ed as shown on figure 371, the lifting
jacks 39 are brought into the inoperative position, the notor controlling
the jaw | i ke nmenbers 13 is disengaged fromthe reduci ng nechani sm 27, the
jacks 133 for lifting the spanni ng beans are brought into an inoperative
position and the motor 107 is withdrawn fromthe plate 112 driving the
shaft 111. As shown on figure 37J, the girdej,43 is nmoved to the nost

over hangi ng position. forward of t he supporting plate 45 and the notor 107

is coupled to thesydsamntlilall X¥ ipdrpenldieudaaf Q;ol%ﬁe meémyﬂg kasrghegR. 3.
4 are noved back ds wthr ect to the | |ns 64
with the simultan M stpr %rﬁ a&d e "ﬁ&'gﬁgsﬁ“‘ﬁ‘%rﬁ'f tf'ead{ﬁ)es‘*etp% tion,
the position X fosubstantially parallel to this plane. In the upwards
swung or raised position both connecting arms 3¢ are
automatically locked at the level of their bases to both
boxes of both spanning beam elements by locking members
41 as explained further on.

Each spanning beam 2, 3, 4 moreover comprises two
pairs of front and rear running rollers 42 fastened in
confronting relationship to both internal side walls,
which are coafronting each other, of both spanning beam
alements, respectively.

The system for depositing the spanning beams 2, 3,
& comprises a longltudinal launching and depositing
girder 43 extending in the rest or inoperative position
substantially throughout the the whole length of the
vehicle 1 while being accommodated for a great part in a
longitudinal space or room defined between two overlying
upper and intermediate spanning beams 2 and 3 and the
upper connecting arms 2¢ of the spanning beam 2 and the
connecting arms 3¢ of the spanning beam 3 in the lowered
position, the latter thus allowing to increase the height
of housing of the girder 43 between the connecting arms.
The girder 43 comprises at its upper portion two side
shoulders U4 forming two rails for guiding rollers 42 for
the travel of eaoh one of the spanning beams. The girder
43 is supported while being guided therein in
longitudinal translatory motion by a supporting plate 45
which is fastened in pivoting relationship to the frame
of the vehicle by a transverse pivot pin H6 so as to be
capable of tilting about this pivot axis in the
counter-clockwise direction for depositing the spanning
beams. The guiding of the girder 43 is performed by a
lower T-shaped tenon of the girder 43 engaging a mortise
of complementary mating shape of the supporting plate U5.
The girder 43 is driven in relation to the supporting

plate 45 by a motor-reducing gear set 47 fastened
underneath the supporting plate 45 driving two drive
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di sengagi ng the handling shafts 74 fromthe internedi ate spanni ng beam 3,

t he hooks 93 being then brought into the position Z Figure 37K shows t hat
t he assenbl ed spanning beans 2,7 3, 4 are noved in relation to the girder 43
by the drive chains 64 to an overhangi ng position wherein the front
handl i ng shafts 74 of the |ower spanning beam 4 are |ocked within the hooks
93 in the manner already previously described. Then the fork-like el enents
72 - 29 - connecting the | ower spanni ng=bd@nr4 to the drive chains 64

are brought into theigggr%%tmesggﬁéttﬁgbﬁa% éEBF%JyEOm of the support U5

with two parallel longitudinal toothed racks 49 fastened
below the girder 43. The rocking or swinging of the
supporting plate 45 is obtained by a control device 50
{see in particular figures 30 to 32) comprising a
motor~reducing gear set 51 fastened to the frame 5 at the
rear of the vehicles and driving a cross-shaft 52 by a
drive belt 53-pulley 54 mechanism made fast to the shaft
52 both ends of which are kinematically connected €o a
transverse rotary shaft 55 supporting two winch drumﬁ 56
on which are winding up two parallel cables 57 for
tilting the supporting plate U4, The cables 57 comprise
two parallel longitudinal portions 57a passing over two
return pulleys 58, respectively, fastened to the frame §
80 as to define two substantially vertical cable portioas
57t passing on two control pulleys 59 secured to two
yokes 60 themselves fastened underneath the supporting
plate 45, Both ocables 57 are extending beyond the pulleys
59 with two substantially vertical cable portions 57c the
ends of which are fastened to both ends, respectively, of
a transverse bar 61 forming a swinging member with a
longitudinal central shaft rotatably mounted in a clevis
62 made fast to the frame 5. The shafts 52 and 55 are
rotatably mounted in a yoke-shaped support 63 and the
rotary driving of the shaft 55 by the shaft 52 may be
carried out for instance by a system of pulleys secured
to the ends of the shafts 52, 55 and two drive bells
reeved on these pulleys. The tilting of the supporting
plate 45 takes place when a spanning beam or at least two
spanning beams assembled end to end are in a cantilever
or overhang position with respect to this plate s¢ as to
exert a force tending to naturally roock the latter. In
such a situation it then suffices to put the
motor-reducing gear set 51 into operation so that the
drums 56 be rotated in the direction of paying out or
unwinding of the cables 57.

The system moreover comprises means for displacing
one spanning beam or two spanning beams assembled end to
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90 and these fork-like elements 72 are brought plunb with the rear
finger-like parts 73 of the | ower spanning beam 4 for gripping the latter.
Once the | ower spanning beam 4 has been di sconnected fromthe drive chains
64, the assenbl ed spanning beans 2, 3, 4 are noved rearwards with respect
to the girder 43 by the drive chains 64 wth a simultaneous displacenent of
the hooks fromthe position Y to the positi X for disengaging the
handl i ng shafts 74 of the | ower spanning 5e2ﬁ1fron1the hooks 93 which are

bperation so as PalgthiEelpeidF (B! Qs SRR AORIrSEr B3 Enéld debed

unwi ndi ng the calBrBErise; kupeandiess dniyhehains 84 srranged PpAithed pl ate

45 and thereforestliet b€ the girder 43 in symmetrical relation to the
latter and each one mounted on two toothed wheels 65
fastened to both ends of the girder 43 with the lower
side 64a of each chaln 64 passing over three toothed
guide wheels 66 arranged in a triangular configuration
and rotatably mounted on the supporting plate 45. More
specifically both toothed wheels 66 of a same side of the
beam forming the base of the triangle are mounted for
free rotation on a transverse support shaft projecting
from the supporting plate 45 vhereas the lower toothed
pinion 66 forming the apex of this triangle is bound in
rotation to a transverse shaft 67 rotatably mounted on
support bearings 68 made fast to the supporting plate 45,
The shaft 67 comprises a pulley 69 rotated by a drive
pulley 70 connected to the pulley 69 by a belt (not
shown) and made fast to the end of an output shaft of a
motor-reducing gear set 71 made fast to the supporting
plate 45. Thus the motor-reducing gear set 71 would
simultaneously drive both lower toothed guide wheels 66
located on either side of the girder 4#3. The means for
displacing the spanning beams in relation to the girder
i3 also comprise two front pairs of retractable
fork-shaped elements 72 made fast to both upper sides
64b, respectively, of both drive chains 64 and two rear
pairs of retractable fork-like elements 72 also made fast
to both upper sides 64b, respectively,; of both chains 64.
Both front pairs of fork-like elements 72 are adapted to
grip two projecting finger-shaped portions 73 made fast
to two spanning beam elements, respectively, and located
plumb with two rollers 42 above which are located in a
same vertical plane two forward handling shafts 74
arranged in confronting relationship with each other.
Likewise both rear pairs of fork-shaped elements 72 are
adapted to grip two projecting finger-like portions 73,
respectively, made fast to two spanning beam elements,
respectively, rearwards of the latter, plumb with two
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gi rder 43-spanning beans 2, 3, 4 assenbly so as to lay the end of the upper
spanni ng beam 2 down upon the bank opposite to the vehicle. As shown on
figure 37L, the whol e of the spanning beans is disengaged fromthe girder
43 so as to forman angle of the spanning beanms with respect to the girder
of about 3[err]. The nmotor 107 is then di sengaged fromthe plate 112
driving the shaft 111. The girder 43 is th§n1?Dyed backwards with respect
to the supporting plate 45 to a relative posifion such that the notor 107

may be coupl ed tophhRsREak8110Fs did Vibwd MhidirhrelPdspldi BleiPrc@itad | ME

t he spanni ng beang ars cgsglaag? W t.h égspﬁﬁ%lto tgﬁ glrder 4§vﬁg the drive

chains 64 travel | i"H§ PR PRALEAE GFRA LT | Oh BFaneche 1p8PRER s 65, 66

to a position sucheiahionsbip with each other. Both pairs of fork-like
elements 72 are Simultaneously brought in the poesition of
gripping the fingers 73 or in a retracted position by a
mechanical mechanism operated by a control device
fastened to the supporting plate #5. Each pair of
fork-like elements consists of two brackets or blocks
mounted in pivoting confronting relationship on two
parallel pins, respectively, of links of a drive chain
64. Figure 27 shows one of the two brackets or blocks 72
swingably mounted at one of its ends onto a pin 75 for
the connection of parallel links of the chain 64 and
having its opposite end comprising a lower heel~like
portion 76 caused to bear in the position of gripping the
bracket 72 below the pin 77 for the connection of the
links of the chain 64 adjacent to the pin 75. Thus each
bracket or block 72 is movable between two parallel links
of the chain 6U, Advantageously a spiral spring 78 is
provided on the pin 75 so as to urge each bracket 72 into
the retracted position as shown by the arrow A. The
aforesaid mechanical mechanism comprises two transverse
shafts 79 rotatably mounted in the girder 43 and rotated
together by two toothed wheels 80 meshing with each other
and made fast to both shafts 79, respectively. At the end
of each one of the two shafts 79 are fastened cams 80
located outside of the girder 43 and each one arranged
underneath an arm 82 pivotally mounted at one of its ends
on the girder H3. Each pivoting arm 82 is arranged below
a bracket 72 so as to 1ift the bracket 72 to a position
of gripping a finger 73 projecting above the plane
passing through the upper sides 64b of the chains 64
under the action of the corresponding cam 81. One of the
four cams 81 associated with both front and rear pairs of
fork-like elements 72 is extended by an arm 83 the end of
which pivotaily engages a notch 84a of a plate B4
pivotally mounted about a shaft 85 on the girder 43. The
plate 84 forms in a way a lever having one arm-like
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rear handling shafts 72 of the | ower spanning beam 4 are engagi ng and

| ocki ng thensel ves into the hooks 93 successively at the positions X and Y,
t he hooks 93 being then brought to the position Z The rear finger-Ilike
parts 73 of the |ower spanning beam 4 are automatically di sengagi ng from
the fork-like elenents 72 when the hooks 93 are in the position Y as this
besides is shown on figure 23. The drive chajns 64 are operated so as to

- 30 - bring the fork-1ike elenents 72, beTn%PSTiII in the operative

gripping pOSitiOnpo*ffahtébéfﬁﬂrﬁﬂJyIgﬁﬁ arm 83 and another lever arm-like
portion the end of which is pivotally connected to a
control rod 86 extending longitudinally of the beam 43.
The rod 46 is also pivotally connected to the end of the
other plate-shaped lever HY assoclated with both other
pairs of fork-like elements 72. Three control rollers 87
are fastened to the free ends, respectively, of three
arms 88 pivotally fastened to the girder 43, these free
ends being also counnected pivotally to the rod 86. Thus
the assembly consisting of the plates 84, the rod 86 and
the arms 88 forms a deformable parallelogram so as to
cause both plates 84 located on one single side of the
girder 43 to simultaneously tilt from the position of
retracting the brackets 72 shown at the left on figure 23
to the position of gripping the brackets 72 by the drive
fingers 73, shown at the right of this figure. With each
plate 84 is associated a spring 89 having one of its ends
fastened to the girder 43 and its end opposite to the
pivot point of the plate 84 fastened to the rod 86 so as
to keep each pla%e 84 in both end positions of retracting
and gripping the brackets 72, respectively. The device
for controlling the mechanism for displacing the bracketls
72 comprises an element such as a vertical plate 90
fastened to the supporting plate 45 and vertically
movable between a lower position and an upper position so
as to act upon the rollers Y7 and thus cause the desired
tilting of the plate ¥ to the retracted position or to
the position of gripping the brackets 72. More
specifically the plate 30 is arranged in the same
vertical plane as the rollers 87 and has its two ends
shaped as isosceles triangles the vertices of ghioh are
longitudinally aligned. Thus in the lower position of the
plate 90, the upper side of either one of the triangles
- 4s acting to push one of the rollers 87 upwards and
therefore to retract the brackets 72 whereas in the upper
position of the plate 90, the lower side of either one of
the triangles is acting to push one of the rollers 87
downwards and therefore o bring the brackets 72 into the
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position of figure 37A. Fromthe position shown on figure 37M the

not or-reduci ng gear set 51 is again put in operation to wind the cables 57
up onto the drunms 56 and thus to bring the whole of the supporting plate 45
and the girder 43 back to the horizontal position as shown on figure 37N

In this depositing position the girder 43 has an overhang with respect to
the vehicle relatively reduced by about the quarter of its full |ength.
Then the nmotor 107 is energized for causing €hehooks 93 to nove downwards

breach B as shonnPBRLTFghr 87 6T HPLTR SRS ed 25t Fhe rerdiiRidea from ¢ he

handl i ng shafts 7d4igplanempoteef sphmmiatodinis pravitednoy drwa qdualiglgear

set 51 arms 91 pivotally connected with their ends to the plate
90 and to the supporting plate 45 and a jack 92 with a
double rod having their ends pivotally connected to the
point of pivotal connection of one of the arms 91 to the
supporting plate 95 and to the point of pivotal
connection of the other arm 91 to the plate 90,
respectively. _

The system also comprises two operated hooks 93

for locking both confronting handling shafis 74,
respectively, of both spanning beam elements of a
spanning beam and fastened to the ends of two drive
chains 94 arranged in symmetrical relation to the
longitudinal center line axis of the girder Y3 and
passing over two parallel toothed wheels 95,
respectively, rotatably mounted at the end of the girder
k3 while being perpendicular with respect to the bottom
of the latter. Both toothed wheels 95 are bound in
rotation to a transverse shaft 96 rotatably mounted
between two side walls U3a of the girder 43. Two pulleys
97 parallel to the toothed wheels 95 are also bound in
rotation to the shaft 96 and driven by two drive pulleys
98 kinematically connected to the pulleys 97 by two belts
99, Both drive pulleys 98 are each one made fast to an
output shaft of a reducing mechanism 100 fastened to the
girder 43, Each control chain 94 passes below a toothed
guide pinion 101 mounted for free rotation at the end of
the corresponding output shaft of the reducing mechanism
100 and has its free end connected to the end of one
compensation spring 102 having its opposite end fastened
to the bottom of the girder 43, The input shaft of the
reducing mechanism 100 is driven by a first reducing
mechanism with pulleys 103, 104 kinematically connected
by a belt (not referred to), the shaft 105 driving the
pinion 104 extending through the bottom of the girder 43
and having at its lower end a rotary coupling plate 106
capable of being driven by a hydraulic motor 107 as will
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woul d bring the hooks 93 back to their position X. The notor 107 is

di sengaged fromthe plate 106 driving the shaft 105 and the girder 43 is
brought back to the initial transport position. The vehicle may then clear
the breach B by passing on the bridge provided by the assenbl ed spanni ng
beans 2, 3, 4 to recover the spanning beans on the opposite bank.” The

pi cki ng-up agai n of the spanning beans from4he ground is of course

ef fected according to the different steps considered when starting from
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or the pulley 104 kinematically connected by a drive belt
109 to a pulley 110 made fast to the end of a rotary
shaft 111 having its lower end made fast to a rotary
coupling plate 112 like the plate 106. The shaft 111
drives a second pulley 113 like the pulley 110 coupled by
a belt 114 to a pulley 115 made fast to a rotary drive
shaft 116 extending through the bottom of the girder 43
and the lower end of which is made fast to a rotary
coupling plate 117 identical with the plates 106 and 112.
As shown on figure 26, the girder 43 may assume with
respect to the motor 107 fastened underneath the
supporting plate 45 three distinet stationary positions
a, b, ¢ at each one of which the motor 107 is removably
coupled to the corresponding plates 106, 112 and 117. At
each one of the positions a, b, ¢, one of the rollers 87
is lying in the plane of the plate 90 in order that the
latter may lock or unlock the fingers 73 to or from the
fork-like elements 72. Figure 26 shows the plate 112 for
driving the shaft 113 ready to be coupled for rotation to
an output plate of the motor 107. The output plate of the
motor 107 is of the type comprising fingers or claws
engaging cavities of shapes complementary of or mating
with that of the plate 106, 112 or 117. This output plate
i's mechanically ccupled to a bar with a toothed rack 118
axially guided in a direction transverse to the
supporting plate 45 and meshing with a toothed segment
119 rotated about a shaft 120 fastened to the plate 45 by
a control jack 121 and a lever arm 122. The shaft with
the toothed rack 118 is shown in inoperative position of
disengagement of the output plate of the motor 107 from
the coupling plate 112.

Each hook 93 comprises a latch 93a for looking one
handling shaft 74 constantly urged back into unlocking
position by a spring 123. As shown on figures 23 and 24,
both hooks 93 may assume three positions X, ¥ and Z. In
the position Z of depositing spanning beams, both
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the whole of the girder 43 and spanni ng beam 2 connected to the latter by
the fork-like elenents 72 is displaced in relation to the supporting plate
45 to an overhang or cantil ever position forward of the vehicle in which
the notor 107 is coupled to the plate 112 driving the shaft 111. The
spanning beam 2 is displaced in relation to the girder 43 fromthe position
shown on figure 38B to - 31 - the positiog shown on figure 38C in which
the front handling shafts 74 of the spanninig Be&m 2 are engagi ng

handling shafts 74 are accommodated within both hooks 93,
respectively, without being locked by the latoches 93a.
Each end of the side wall 43a of the girder 43 has a
flange ﬂ3b'shaped as a cam co-operating with the end of
the latch 93a of the hook 93 in the same plane as the
side wall 43a so as to bring the lateh 93a into the
position of unlocking a handling shaft 74 when the hook
93 is in the position X and this under the biassing
action of the spring 123. In the position ¥, the latceh
93a of each hoock 93 assumes the position of locking a
handling shaft 74 since the flange 43a is acting as a cam
pushing the latch 93a against the return force of the
spring 123,

Figures 33 toc 36 show the device for raising both
connecting arms 3¢ of the intermediate spanning beam 3.
This device comprises a raising table 124 assuming in the
position of conveyance of the spanning beams, the lowered
position shown on figure 33 in which the ends of both
connecting arms 3¢ are resting upon the table 124. The
latter is fastened to the frame 5 of the vehicle through
the medium of pivotally connected arms 125 perpendicular
to the frame 5 and defining a parallelogram deformable
under the action of & jack-like member 126. More
specifieally both lower arms of the deformable
parallelogram are extended by portions 125a fastened
plvotally to the frame 5 whereas the upper arms of these
parallelograns are extended by portions 125b pivotally
fastened below the table 124. The table 124 consists of a
frame 124a supporting for sliding motion along the
longitudinal center line axis of the vehicle two small
tables 12H4b connected to each other by two parallel arms
127 pivotally connected on the one hand to both small
tables -124b and on the other hand to both ends of a
central lever 128 pivotally mounted at its center about a
pin perpendicular to the frame 5 of the vehicle. The arms
127 and the lever 128 allow both small tables 12Ub to
move away from each other as the table 124 is raised so
that the ends of the connecting arms 3¢ be constantly
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and are | ocked thenselves wthin the hooks 93 as al ready expl ai ned
previously. The notor 107 is disengaged fromthe plate 112 driving the
shaft 111. Then as shown on figure 38D, the girder 43 is displaced in
relation to the supporting plate 45 to its nost cantil ever or overhang
position forward of the vehicle in which the notor 107 is coupled to the
plate 117 driving the shaft 116. Prior to Lhggtilting of the supporting
pl ate 45- girder 43 system the handling shafts 74 of the spanning beam 2
are unl ocked fronmbeaeihgolapo@3bé th tdmm Itandyl el neadyu5311f€m6il#H&ﬂﬂtausly
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vehiole, In the upper position or the lifting table 124,
the connecting arms 3¢ are locked to the spanning beam
elements by locking members H41. Such members may consist
of a hook pivotally mounted on the ocorresponding spanning
beam element and operated by a Jack mounted on a small
table 124b soc as to rock the hook into the position of
locking a locking pin made fast to the corresponding
connecting arm 3c.

The system also comprises a casing 129 located in
the longltudinal center line axis of the vehicle at the
rear of the latter and usable as a support for the back
end of the girder 43 in the transport position of the
spanning beams and a jack 103 mounted on the frame 5§ of
the vehicle just rearwards of the cabin 6 along the
longitudinal center line axis of the vehicle and adapted
in particular to lift the girder-upper spanning beam
agsembly at the beg:nnzng of the launch of the upper
spanning bean.

The system at last comprises a device forming an
antirocking foot of the vehicle located forward thereof
and comprising a plate 131 pivotally connected to both
free ends of two jack rods 132 pivotally connected to the
frame of the vehicle and capable of being folded back
into an inoperative position stowed within the vehicle as
shown on figure 1 and two pairs of Jacks 133 fastened to
the frame 5 of the vehicle in symmetrical relation to the
longitudinal center line axis of the latter so as to 1lift
the spanning beams above the franme 5.

The principle of depositing three spanning beams
assembled end to end which already appears in part fronm
the above description of the system will be set forth in
detail with reference to figures 374 tro 37P.

The vehicle 1 conveys the three overlying spanning
beams to the place where the breach B to be cleared is
located and is approaching the latter until reaching the
location shown on figure 37A. In the initial conditions,
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spanni ng beam 2 is caused to bear on the bank opposite to the vehicle with
t he spanning beam 2 defining an angle of about 3[err] with respect to the
girder 43. The girder 43 is then noved backwards in relation to the
supporting plate 45 to a position identical with that of figure 37M

t hereby di splacing the chains 64 in a translatory notion on the toothed
wheel s 65, 66 so as to nove the spanning bea dnrelation to the girder
43 until the rear finger-like parts of the spanning beam 2 are

e Tanl g’ shar e et g0 8aTE B8 St o) e sngdny b
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t he portions 73 of the upper spanning beam. elements 2, The
vehicle 1 is thus located in front of the breach in the
transport position shown on figure 1. The device forming
the anti-rocking foot is extended so that the plate 131
bears upon the ground and the Jjack 130 is activated for
slightly lifting the girder l3-upper spanning beam 2
assembly from the supporting box 122 so as to release the
upper spanning beam from the intermediate spanning beam
3. The motor-reducing gear set 47 1is activated so as to
displace in relation to the supporting plate 45 the
unitary assembly formed of the girder 43 and of the upper
spanning beam 2 to the most overhanging position of the
girder forward of the vehicle, in which position the
hydraulic motor 107 has its output shaft mechanically
coupled to the plate 117 driving the shaft 116 supporting
the pulley 115. The system is thus in the position shown

on figure 37A. As shown on figure 37B the uppeb spanning

beam 2 is longitudinally displaced on the girder 43 by
energizing the motor-reducing gear set 71 driving both
drive chains 64. The transfer of the spanning beam 2 is
effected until both front handling shafts 74 of the
spanning beam Z are engaging both hooks 93, respectively,
in the position X which are brought into the position Y
of locking the handling shafts T4 by the motor-reducing
gear set 100 energized by the hydraulic motor 107 at the
same time as the upper spanning beam 2 i3 advanced over a
small distance forwards with respect to the girder #3.
Then the jack 126 controlling the table 124 is actuated
so that the table 124 lifts both connecting arms 3¢ of
the intermediate spanning beam 3 up to their position of
locking to the corresponding spanning beam elements, in
which they are loocked. Once the table 124 has again been
lowered into inoperative position, both pairs of side
Jacks 133 are energized so as to 1ift both overlying
intermediate and lower spanning beams 3 and 4 until the
intermediate spanning beam 3 be substantially on the same
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supporting plate 45 and girder 43 is brought back to the horizontal
position by the notor-reducing gear set 51 and the notor 107 is energized
for lowering the hooks 93 hence for |aying the spanni ng beam 2 down over
the breach B. The various steps depicted on figures 37-0 and 37P are
carried out in order that the vehicle passes over the breach B and may then
take up the spanning beam according to trmacagferent st eps consi dered when
starting from - 32 - figure 38H and procéeeding to figure 38A. The

liftable jibs 8 019&@? SPHNE WP RFAFpanRiBgObeam 2 and the fork-like
elements 72 are brought into the inoperative retracted
position by deforming the deformable parallelogram
consisting of -the plates 84, the rod 86 and the arms 88
by the plate 90 acting upon the corresponding roller 87,
The motor 107 is disengaged from the plate 117 driving
the shaft 116.

As shown on figure 37C, the girder 43 and the
upper spanning bveam 2 which is connected thereto by the
hooks 93 are displaced in relation to the supporting
plate 45 rearwards to the position wherein the motor 107
is coupled to the plate 112 driving the shaft 111 with
the. back portion of the girder 33 inserting itself
between both intermediate and lower spanning beams 3 and
4., In this position the plate 90 is lowered to lock the

hook=~like elements 72 to both finger-shaped front
portions 73, respectively, of the intermediate spanning
beam 3. The motor-reducing gear set 71 is energized so
that the drive chains 64 are displacing the intermediate
spanning beam 3 towards the rear end of the upper
spanning beam 2. Initially the railsable rear acocess Jib
of the spanning beam 2 and the raisable front access Jib
of the spanning beam 3 are unlocked. While the
intermediéte spanning beam 3 is moving towards the upper
spanning beam 2, the jacks 39 for lifting the access jibs
are energized for lifting the raisable access jibs 8. The

 access Jib 8 of the upper spanning beam 2 engages with
its end over the corresponding stationary jib 9 of the
intermediate spanning beam 3 whereas the jib 8 of the
intermediate spanning beam 3 engages with its end upon
the stationary Jjib of the upper spanning beam 2 and the
hook-like portions 36 of the liftable jibs 8 are engaging
transverse bars 38, respectively, of the stationary Jibs
9. Simultaneously the locking shafts 37 of the stationary
Jibs 39 are locked to the locking shafts 12 by jaw-like
members 13 by rotating through the corresponding

hydraulic motor (not shown) and the guiding mechanisms
24, 27 the control rods 24 about their longitudinal
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course initially | ooked before the start of the steps of depositing
thereof. The steps of assenbling and of depositing two spanni ng beans
coupled end to end are obviously resulting fromthe steps depicted on
figures 37A to 37P and need therefore not to be described in detail. The
system according to the invention described hereinabove is of a relatively
sinple construction and operation in conparisgz with the systens known
until now and especially woul d deposit one Or€$eVeral assenbl ed spanning

bearms in a,”i”i”“”bkhgsr line axes. This hydraulic motor is fastened
underneath the supporting plate 45 and is removably
coupled to the guiding mechanism 27 in the same manner as
the motor 107. The hydraulic motor for operating ths
Jaw=like members 13 is then withdrawn from the gulding
mechanism 27 and both assembled spanning beams 2, 3 are
withdrawn from the hooks 93 by moving back through the
drive chains 64 both assembled spanning beams and by
simultaneously bringing both hooks 93 from the state Y to
the state X for unlocking and disengaging the hooks 93
from both front handling shafts 74 of the upper spanning
beam 2. The hooks 93 are then brought into the position
Z. Figur 37D shows both spanning beams 2, 3 assembled end
to end.

As shown on figure 37E, the assembled spanning
beams 2, 3 are displaced in relation to the girder 43 by
the drive chains 64 into an overhang position in relation
‘to the girder 43 such that the front handling shafts Tl
of the intermediate spanning beam 3 are inserted into the
hooks 73 brought from the position Z to the position X
and the spanning beams 2, 3 are moved forwards with
respect to the girder 43 with a concurrent displacement
of the hooks 93 from the position X to the position Y for
their locking the handling shafts 74 of the intermediate
spanning beam 3. Then the fork-like elements 72 are '
brought into the retracted position 80 as to disconneot
the fingers 73 of the intermediate spanning beam from the
drive chains 94 and the motor 107 is disconnected from
the plate 112 driving the shaft 111.

In order to disengage the rear portion of the
girder 43 from the lower spanning beam 4, the girder 43
together with the assembled spanning beams 2, 3 is
brought into its most overhanging position forward of the
vehicle as shown on figure 37F. Then the side jacks 133
are operated so as to lift the upper spanning beam 4
substantially to the same level as the assembled spanning

beams 2, 3 (figure 37G). Figure 37H shows that the girder
43 at the same time as the assembled spanning beams 2, 3
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33 Cainms 1. A spanning beam structure adapted in particular to the
clearing of breaches by vehicles such as arnoured vehicles of the Engineer
Corps, fornmed of at |east one spanni ng beam el enent (2a, 3a, 4a ; 2b, 3b,
4b) conprising a rigid central box (7) with an upper trackway and two
access jibs (8, 9) assenbled to both ends, respectively, of the central box
(7), at least one (8) of the access jibs (8 ). being raisable and fastened
to the central (7) box by a transverse pivot“pin (10) and unl ockabl e

| ocki ng neans, Chﬂ&@%@éﬂﬁ&'vécﬂ Yeldiwaliriad hgckéngw&anﬁo GQ{E)rdu%‘?:o@tt:ihEaSt

one | ocking shaft £1éLé &? 13@0 et;hfeasbtos itorr]xew ergf éacmco Jfobr (is again
coupled to the plate 112 driving the shaft 111. In this
position the fork-like elements 72 are brought plumb with
the finger-like front parts 73 of the lower spanning beanm
4 and are brought by the plate 90 into the operative
position of gripping the finger-like parts 73. The drive
chains 64 are controlled so as to move the lower spanning
beam 8 backwards of the intermediate spanning beam 3 and
the jacks 39 for lifting the movable jibs 8 are energized
to allow the endwise assembly of the lower spanning bean
§ to the intermediate spanning beam 3 in the same manner
as for the endwise assembly of the spanning beams 2 and 3
as previousiy explained, it being understood that
initially the movable Jjibs 8 of the intermediate and
lower spanning beams, respectively, are unlocked. Once
the spanning beams have been assembled as shown on figure
37I, the lifting Jacks 39 are brought into the
inoperative position, the motor controlling the jaw-like
members 13 is disengaged from the reducing mechanism 27,
the jacks 133 for 1ifting the spanning beams are brought
into an inoperative position and the motor 107 is
withdrawn from the plate 112 driving the shaft 111,

As shown on figure 37J, the girder 43 is moved to
the most overhanging position forward of the supporting
plate 45 and the motor 107 is coupled to the plate 117
driving the shaft 116. The spanning beams 2, 3, 4 are
moved. backwards with respect to the girder 43 by the
drive chains 64 with the simultaneous displacement of the
hooks 93 from the position Y to the position X for
disengaging the handling shafts T4 from the intermediate
spanning beam 3, the hooks 93 belng then brought into the
position Z. Figure 37K shows that the assembled spanning
beams 2, 3, 4 are moved in relation to the girder 43 by
the drive chains 64 to an overhanging position whereiln
the front handling shafts 74 of the lower spanning beam 4

are locked within the hooks 93 in the manner already
previcusly described. Then the fork-like elements 72
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and to the central box (7), respectively, while extending |ongitudinally of
the central box (7) along the sane axis in the | ocked position of the
access jib (8) and two jawlike nenbers (13) gripping round two confronting
heads (15, 16) of both |ocking shafts (11,12) . 2. A spanning beam
structure according to claim1l1, characterized in that the pivot pin (10) of
said access jib (8) is located at the upper part of the central box (7) and
the | ocking shafts (11, 12) are approxi matel §9located at the bottons of the

e o () g8 bok 5 Ehb LEbedi by i g, 3 Er P )

(8) and the centr &l boe brpnght into the retracted position by the plate
90 and these fork-like elements 72 are brought plumb with
the rear finger-like parts 73 of the lower spanning beam
4 for gripping the latter. Once the lower spanning bean §
has been disconnected from the drive chains 64, the
agssembled spanning beams 2, 3, 4 are moved rearwards with
respect to the girder 43 by the drive chains 64 with a
simultaneous displacement of the hooks from the pésition
Y to the position X for disengaging the handling shafts
74 of the lower spanning beam from the hooks 93 which are
retained in the position X.

The motor-reducing gear set 51 is put into
operation so as to drive the drums 56 in the direction of
paying out or unwinding the cables 57 thereby causing the
tilting of the supporting plate 45 and therefore of the
girder 43-spanning beams 2, 3, 4 assembly so as to lay
the end of the'dpper spanning beam 2 down upon the bank
opposite to the vehicle. As shown on figure 37L, the
whole of the spanning beams 1s disengaged from the girder
43 so as to form an angle of the spanning beams with
respect to the girder of about 3°. The motor 107 is then
disengaged from the plate 112 driving the shaft 111.

The girder 43 1s then moved backwards with respect
to the supporting plate 45 to a relative position such
that the motor 107 may be coupled to the plate 106
driving the shaft 104 and at the same time the spanning
beams are displaced with respect to the girder 43 by the
drive chains 64 travelling in a translatory motion over
the toothed wheels 65, 66 to a position such that the
rear handling shafts 72 of the lower spanning beam U are
engaging and locking themselves into the hooks 93
successively at the positions X and Y, the hooks 93 being
then brought to the position Z. The rear finger-like
parts 73 of the lower spanning beam 4 are automatically
disengaging from the fork-like elements 72 when the hooks

93 are in the position Y as this besides is shown on
figure 23. The drive chains 64 are operated so as to
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3. A spanni ng beam structure according to claim2, characterized in that it
conprises at |east one retractable pin (18) for taking up shearing forces
exerted upon the |ocking shafts (11, 12) during the passage of vehicles on
said trackway and extending longitudinally into two coaxial holes (19, 20)
of the raisable access jib (8) and of the central box (7), respectively. 4.
A spanning beam structure according to cla|n13 characterized in that the
said pin (18) is retracted 34 30 -

bring the fork-like elements 72, being still in the
operative gripping position, back to their initial
position of figure 37A.

From the position shown on figure 37M, the
motor-reducing gear set 51 is again put in operation to
wind the cables 57 up onto the drums 56 and thus to bring
the whole of the supporting plate 45 and the girder 43
back to the horizontal position as shown on figure 37N.
In this depositing position the girder 43 has an overhang
with respect to the vehicle relatively reduced by about
the quarter of its full length. Then the motor 107 is
energized for causing the hooks 93 to move downwards and
thus for depositing the assembled spanning beams 2, 3, 4
over the breach B as shown on figure 37~0. The hooks 93
are then disengaged from the handling shafts Ti of the
lower spanning beam 4 and the motorereducing gear set 51
would bring the hooks 93 back to their position X. The
motor 107 is disengaged from the plate 106 driving the
shaft 105 and the girder 43 is brought back to the
initial transport position. The vehicle may then clear
the breach B by passing on the bridge provided by the
assembled spanning beams 2, 3, 4 to recover the spanning
beams on the opposite bank. The picking-up again of the
spanning beams from the ground is of course effeocted
according to the different steps considered when starting
from figure 37-0 and proceeding to figure 37A.

Figures 38A to 38H show the steps for depositing
one single spanning beam, the upper spanning beam 2 in
the present case.

From the transport position shown on figure 384,
the whole of the girder 43 and spanning beam 2 connected
to the latter by the fork-like elements 72 is displaced
in relation to the supporting plate 45 to an overhang or
cantilever position forward of the vehicle in which the
motor 107 4is coupled to the plate 112 driving the shaft
111,

The spanning beam 2 is displaced in relation to
the girder 43 from the position shown on figure 38B to
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fromthe hole (19) of the access jib (8) by a control rod (24) having a

t hreaded end screwed into the pin (18) and nounted for rotation about its
axis into a block (21) nade fast to the central box (7) so as to fully
retract the pin (18) into the hole (20) of the central box forned in the
bl ock (21) in coaxial relation to the control rod (24) upon the unl ocking
of the raisable jib. 5. A spanning beam structure according to claim4,
characterized in that the both jaw!ike nemb@ls~(13) are operated by a

Dl ate (28) i th a b6 HeATFARG! EORVRLI™ dEAB L Bf A PBERR PR CPEBA ol oo
(24) and two studdapdldingagbafhst7¥ coHokhe jspanning bepdel saragngaging
respectively, insqghdedrienti@cks® ORbhSkBves within the hooks 93 as already
- explained previously. The motor 107 is disengaged fron
the plate 112 driving the shaft 111.

Then as shown on figure 38D, the girder 43 is
displaced in relation to the supporting plate U5 to its
most cantilever or overhang position forward of the
vehicle in which the motor 107 is coupled to the plate
117 driving the shaft 116.

Prior to the tilting of the supporting plate U5~
girder 43 system, the handling shafts 74 of the spanning
beam 2 are unlocked from the hooks 93 in the manner
already set forth previously and the hooks 93 are brought
to the position X. Figure 38E shows the tilting of the
girder 43 and figure 38F shows how the end of the
spanning beam 2 is caused to bear on the bank opposite to
the vehicle with the spanning beam 2 defining an angle of,
about 3° with respect to the girder 43, |

The girder 43 is then moved backwards in relation
to the supporting plate 45 to a position identiecal with
that of figure 37M, thereby displacing the chains 64 in a
translatory motion on the toothed wheels 65, 66 so as to
move the spanning beam 2 in relation to the girder 43
until the rear finger-like parts of the spanning beam 2
are automatically disengaging themselves from the
fork~like elements 72 with the handling shafts T4
engaging and locking themselves in the hooks 93 which are
brought to the position Z.

As shown on figure 38H, the whole of the
supporting plate 45 and girder 43 is brought back to the
horizontal position by the motor-reducing gear set 51 and
the motor 107 is energized for lowering the hooks 93 '
hence for laying the spanning beam 2 down over the breach
B. The various steps depicted on figures 37-0 and 37P are
carried out in order that the vehicle passes over the

breach B and may then take up the spanning beam according
to the different steps considered when starting from
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grooves (32), respectively, of the plate (28) so that the novenent
controlled by the latter is noving both jawlike nenbers (13) towards or
away from each other. 6. A spanning beam structure according to claim5
characterized in that the control rod (24) conprises a transverse pin (30)
made fast to the plate (28) through a |ongitudinal groove (31) forned in a
wal | of said block (21) and the plate (28) is made fast to the block (21)
preferably by two L-shaped parallel guidesa2s (29). 7. A spanning beam
structure according to any one of the foregoing clains characterized in
that it conprisesiguriecB38H and phateed8ng torfigunk rdfAhe di spl acement
nmoving both jawlike megRar§ifridnl@Wibd '@BOHOWRARiIng beam 2 are of
course initially locked before the start of the steps of
depositing thereof,. _

The steps of assembling and of depositing two
spanning beams coupled end to end are obviously resulting
from the steps depicted on figures 374 to 37P and need
therefore not to be deseribed in detail.

The system according to the invention describded
hereinabove is of a relatively simple construction and
operation in comparison with the systems known until now
and especially would deposit one or several assembled
spanning beams in a minimum time.

L ]

Toig is ire ropigcemam & hummnt

pa. 13 APR 1997



each other and made fast to said central box (7). 8. A spanning beam
structure according to any one of the foregoing clains characterized in
that it conprises a reducing mechanism (24, 27) nmechanically connected to
the control nmeans of the jawlike nmenbers (13) and nmade fast to the bottom
of the central box (7) so as to be renovably ggupled to an external drive
notor. 9. A spanning beam structure according to any one of the foregoing
clainms characterized in that the other access jib (9) is stationary and
conprises a transverse 35

Claims

1. A spanning beam structure adapted in particular
to the clearing of breaches by vehicles such as armoured
vehicles of the Engineexr Corps, formed of at least one
apanning beam element (2a, 3a, 4a ; 2b, 3b, 4b)
comprising a rigid central box (7) with an upper
trackway and two access jibs (8, 9) assembled to both
ends, respectively, of the central box (7), at least one
(8) of the access jibs (8, 9) being raisable and
fastened to the central (7) box by a transverse pivot
pin {10) and unlockable locking means, characterized in
that the locking means comprise at least one locking
shaft (11, 12) made fast to the liftable access jib (8}
and to the central box (7), respectively, while
extending iongitudinally of the central box (7) along
the same axis in the locked position of the access jib
{8) and two jaw-like members (13} gripping round two
confronting heads (15, 16) of both locking shafts
(11,12). '

2. A spanning beam structure according to claim 1,
characterized in that the pivot pin {(10) of sald access
jib (8) is located at the upper part of the central box
(7) and the locking shafts (i1, 12) are approximately
located at the bottoms of the access {ibs (8) and of the
central box (7) with both jaw-like members (13)
accomodated in a lower transverse space {7) defined
batween the access Jib (8) and the central box (7).

3. A spanning beam structure according to claim 2,
characterized in that it comprises at least one
retractable pin (18) for taking up shearing forces
exerted upon the locking shafts (11, 12} during the
passage of vehicles on said trackway and extending
longitudinally into two coaxial holes (1%, 20) of the
raisable accegs Jjib (8) and of the central box (7).,
respectively.

4. A spanning beam structure according to claim 3,
characterized in that the said pin (18) is retracted
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bar (35) for | ocking one hook-shaped portion (36) at the end of a novable
jib (8) unlocked from another simlar spanning beam el enment, a nenber (39)
for unl ocki ng the hook-shaped portion (36) of the transverse bar (35) and
consisting preferably of a jack nade fast_,to the stationary access jib (9)
and the jack rod of which is lifting t he Yovabl e access jib (8) of the

ot her spanni ng beam el enent, and at |east one | ocking shaft (38) extending
| ongi'tudinally of the central box (7) and capabl e of being | ocked by two
jawli ke nenbers (13) to the Iocking shaft (12) of the central box (7) of

t he ot her spanni b [ f th
latter is | gcke tg teﬁg nsve \A@Enti‘bf?f)@égbgfb a%gﬁmhggoﬂ?;nj’lo%sﬁ ugt ure
accordlng to cl ofs (24) hav ng & threaded end screwed 1 to the pin (1

and mounted for rotation about its axis into a block

(21) made fast to the central box (7) so as to fully

retract the pin (18) into the hole (20) of the central

box formed in the block {21) in coaxial relation to the

gontrol rod (24) upon the unlocking of the raisable jib.

5. A spanning beam structure according to claim 4,
characterized in that the both jaw-like members (13) are
operated by a mechanism mechanicallf connectéd to the
control rod (24) and comprising a plate (28) with a
gquided longitudinal motion controlled by the control rod
(24) and two studs (33) made fast to both jaw-like
members (13), respectively, inserted into two oblique
grooves (32}, respectively, of the plate {28) so that
the movement controlled by the latter is moving both
jaw-like members (13) towards or away from each other.

6. A spanning beam structure according to claim 5,
characterized in that the control rod (24) comprises a
transverse pin (30) made fast to the plate (28) through
a longitudinal groove (31) formed in a wall of sald
block (21) and the plate (28) is made fast to the block
{21) preferably by two L-shaped parallel guide rails
(29).

7. A spanning beam structure according to any one of
the foregoing claims characterized in that it comprises
at least one shaft (34) for gquiding the displacement
moving both jaw-like members (13) away from or towards
each other and made fast to said central box (7).

8. A spanning beam structure according to any one of
the foregoing claims characterized in that it comprises
a reducing mechanism (24, 27) mechanically connected to
the control means of the jaw-1like members (13) and made
fast to the bottom of the central box (7) so as to be
removably coupled to an external drive motor.

9. A spanning beam strdcture according to any one of
the foregoing claims characterized in that the other
accags jib (9) is stationary and comprises a transverse
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to 9, characterized in that it conprises two spanni ng beam el enments with
paral l el trackways and the central boxes (7) of which are connected to each
ot her by two connecting arms (2c; 3c; 4c) form ng braces whereas two access
jibe forward or rearward of the structure are stationary (9) and raisable
(8), respectively. 11. A systemfor transferrkgg onto a road vehicle such
as a truck at |least two bridging spanni ng bea (2, 3, 4) superinposed on a
frame (5) of the vehicle and capabl e of being assenbled end to end and for
depositing each one of the spanning beans or both spanni ng beans assenbl ed
end to end over a breach to be cleared, each spanning beam having such a

structure as defined gd} qlsghngod {diithig@BHe Hhodienh}BE G MIonS|(86) datdierder

For end of a movable jib (8) unlocked from another similar
spanning beam elemaent, a member (39) for unlocking the
hook-shaped portion (36) of the transverse bar (35) and
consisting preferably of a jack made fast to the
gstationary access jib (9) and the jack rod of which is
lifting the movable access jib (8) of the other spanning
beam element, and at least one locking shaft (38)
extending longitudinally of the central box {7) and
capable of being locked by two jaw-like members {(13) to
the locking shaft (12) of the central box (7} of the
other spanning bsam element when the movable access jib
(8) of the latter 1s locked to the transverse bar ({35).

10. A spanhing beam structure according to claims 1
to 9, characterized in that it comprises two spanning
beam elements with parallel trackways and the central
boxes (7) of which are connected to each other by two
connecting arms (2¢; 3c¢; 4c) forming braces whereas two
access jibs forward oxr rearward of the structure are
stationary (9) and raisable (8), respectively.

11. A system for transferring onto a road vehicle
such as a truck at least two bridging spanning beams (2,
3, 4) superimposed on .a frame (5) of the vehicle and
capable of being assembled end to end and for depositing
each one of the spanning beams or both spanning beams
asgambled end to end over a breach to be cleared, each
spanning beam having such a structure as defined in
claims 1 to 10 and of the type comprising a girder for
supporting and launching (43) a spanning beam or
assembled spanning beams displaceable in relation to the
vehicle (1) towards an overhang position forward of the
latter, means for displacing the spanning beam oxr
assembled spanning beams in relation to the girder (43)
to an overhang position forward of the girder {43) and a
plate (45) supporting in guided relationship the
gupporting and launching girder (43) and tilting in
relation to the vehicle (1) to allow the depositing of
the spanning beam or assembled spanning beams,
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supporting and | aunching (43) a spanning beam or assenbl ed spanni ng beans
di spl aceable in relation to the vehicle (1) towards an overhang position
forward of the latter, neans for displacing the spanning beam or assenbl ed
spanning beans in relation to the girder (43) t0o an overhang position
forward of the girder (43) and a plate (45) supporting in guided

rel ati onship the supporting and | aunching girder (43) and tilting in

relation to the vehicle (1) to allow the deposifing of the spanning beam or
assenbl ed spanni ng beans, 36

characterized In that the improvement consists in that
it comprises at least one operated hook (93) for
depositing the spanning beam or assembled spanning
beams, mounted at the end of the supporting and
launching girder {(43) and capable of assuming a relative
position for supporting one handllng_shaft {74) of the
spanning beam or assembled spanning beams located
oppopite to the end of the spanning beam or assembled
spanning beams bearing upon that bank of the breach to
be cleared which is opposite to the vehicle, by tilting
of the supporting plate {(45), from which supporting
position the hook (93) is moved downwards for depositing
the other end of the spanning beam or assembled spanning
beams upon that bank of the breach which is near the
vehicle (1). .

12. A system according to claim 11, characterized in
that the overhang position of the supporting and
launching girder (43) forward of the vehicle (1) upon
the depositing of the spanning beam or assembled
gpanning beams is relatively reduced by about one
quarter of its full length.

13. A system according to c¢laim 1l or 12,
characterized in that means for displacing the spanning
beam or assembled spanning beams in relation to said
girder (43) comprise two endless drive chains (64)
arranged on either side of the girder (43) and each one
-mounted on two toothed wheels (65).fas£ened to the ends
of the girder (43) with the lower side (64a) of each
drive chain (64) passing on three toothed guide wheels
arvanged in a triangular configuration (66) and made
fast to said supporting plate (45) ; a motor-reducing
geaxr set (71) for simultaneously driving two of the
guide pinions (66) of both drive chains (64),
regspectively, and fastened to the supporting plate
(45) ; and at least two pairs of retractable fork-like
alements (72) fastened to both drive chaine, (64)
respectively, in symmetrical relation to the
longitudinal axis of the glrder (43), each palr of fork-
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characterized in that the inprovenent consists in that it conprises at

| east one operated hook (93) for depositing the spanni ng beam or assenbl ed
spanni ng beans, nounted at the end of the supporting and | aunching girder
(43) and capable of assumng a relative position for supporting one
handl i ng shaft (74) of the spanning beam or assenbl ed spanni ng beans

| ocat ed opposite to the end of the spanning beam or assenbl ed spanni ng
beans bearing upon that bank of the breach to cl eared which is opposite
to the vehicle, by tilting of the supporting plate (45), from which
supporting position the hook (93) is noved downwards for depositing the

ot her end of the spanning beam or assenbl ed spanni ng beans upon that bank
of the breach which is near the

like elements (72) gripping one corresponding projecting
portion (73) of the central box (7) of one spanning beam
located plumb with a handling shaft underneath the
latter.

14. A system according to claim 11, characterized in
that the fork-like elements (72) are mimultaneously
brought into the position of gripping said projecting
portion (73) or into the retracted position by a
mechanical mechanism operated by a control device
fastened to sald supporting and tilting plate {45).

15. A system according to claim 14, characterized in
that each pair of fork~like elements {(72) comprise two
brackets (72) mounted opposite to each other in pivotal
relationship onto two parallel pins (75, 77),
respectively, of links of one drive chain (64) and said
mechanism comprises two transverse shafts (79) mounted
for rotation within said girder (43), rotated together
by two toothed wheels meshing (80) with each other and
made fast with both transverse shafts (79),
respactively, each one supporting at their ends to outer
cams (8l) pushing two arms (82), respectively, pivotally
mounted on the girder (43) below the upper sides (64h)
of both drive chains (64) g0 as to lift the
corresponding brackets (72) to a position projecting
above the plane passing through the upper sides (64b) of
both drive chains (64) and a plate (84) pivotally
mounted on one single side of the girder (43) and having
one of its ends plvotally connected to a control rod
{86) and its opposite end comprising a notch in which is
pivotally inserted the end of one pivoting arm (83) of
one of the thrust cams (81l), the pivoting plate (84)
being thus capable of tilting between an operative
position locking the hrackets (72) in their gripping
position and an inoperative retracted position of the
brackets (72).

16. A system accoxding to claim 14 or 15,
characterized in that the control device comprises an
element such as a plate (90) perpendicular to the
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vehicle (1). 12. A systemaccording to claim 11, characterized in that the
over hang position of the supporting and | aunching girder (43) forward of
the vehicle (1) upon the depositing of the spanning beam or assenbl ed
spanni ng beans is relatively reduced by about one quarter of its full

| ength. 13. A system according to claim 11 or 12, characterized in that
means for displacing the spanni ng beam or assenbl ed spanni ng beans in
relation to said girder (43) conprise two endlgss drive chains (64)
arranged on either side of the girder (43) and each one nounted on two

t oot hed wheels (65) fastened to the ends of the girder (43) wth the | ower
side (64a) of each

supporting plate (45) and vertically movable between a
lower position and an upper position and acting in the
stationaxy position of the girder (43) in relation to
the supporting plate (45) upon a roller (87) made fast
to the end of one arm pivoting (88) in relation to the
girder (43) and forming with the control rod (86) and
the pivoting plate formed with & notch (84) a )
parallelogram deformable between both aforesaid tilting
positions of the pivoting plate (84). '

17. A system according to one of claims 11 to 16,
characterized in that the sald supporting and tilting
plate (45) is located forward of the vehicle and said
girxder (43} has its portion rearwards of the supporting
and tilting plate (45), in the rest or inoperative
position of the girder (43), accommodated between two
superimposed spanning beams and the connecting arms {(2¢,
3¢) of both spanning beams (2, 3) with both connecting
arms of the lower spanning beam (3) having each one a U~
shaped configuration pivoted with its ends to both inner
eside walls, respectively, of both central boxes (7) of
both spanning beam elements and capable of being raised
simultaneously to a position substantially parallel to
the frame (5) of the vehicle, wherein they may be locked
to their lower spanning beam (3), both U-shaped (3¢)
connecting arms thus increasing in the lowered position
the room for housing the beam (43).

18. A system according to claim 17, characterized in
that it comprises means for raising (124) the connecting
axms (3¢) of the elements of the lower spanning beam,
consisting of a lifting table mounted on the frame (5)
of the vehicle so as to assume a lowersd inoperative
position and capable of being lifted from its
inoperative position after withdrawal of the girder from
above the lower spanning beam (3) so as to act upon the
lower ends of the U~shaped connecting arms (3c¢) and to
move them away from each othaer until they reach thelir
position of locking to the lower spanning beam (3).
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drive chain (64) passing on three toothed gui de wheels arranged in a
triangular configuration (66) and nmade fast to said supporting plate (45)
a notor-reducing gear set (71) for sinultaneously driving two of the guide
pi nions (66) of both drive chains (64), respectively, and fastened to the
supporting plate (45) ; and at least two pairs of retractable fork-1Iike

el enments (72) fastened to both drive chains, (64) respectively, in

symmetrical relation to the |ongitudinal axis %f the girder (43), each pair
of fork- 37 J

19. A system according to claim 11, characterized in
that it comprises two hooks for supporting (93) two
handling shafts (74), respectively, made fast in
confronting relationship to two spanning beam elements,
respectively, whereas both hooks (93) are fastened to
the ends of two drive chains (94) mounted onto parallel
toothed wheels (95), respectively, at the end of the
girder (43} and .driven by & reducing mechanism (100)
fastened tc the.girder (43) and operated by a preferably
hydraulic motor (107) fastened to the supporting and
tilting plate (45) and coupled through a removable
connection to the reducing mechanism (100) at determined
fixed positions (a, b, ¢) of the girder (43) in relation
to the supporting and tilting plate (45).

20. A system according to claim 19, characterized in
that each aforesaid hook (93) comprises a latch (983a)
for locking one handling shaft and arranged to co-
operate with the upper edge of the coxresponding side
wall {43b) of the girder (43) upon a controlled
displacemént of the hook (93) in the direction reverse
from that of downward motion of the hook (93) so as to
be unlocked by the action of an elastic member (123) in
a relative position of the hook (93) receliving the
corresponding handling shaft (74) whereas the hook_g93)
is then displaced over a relatively small stroke
simultaneously with the spanning beam in the lowering
direction of the hook 80 as to automatically bring the
latch (93a) into the position of locking of the handling
shaft (74) within the hook (93). -

21. A system according to claim 20, characterized in
that the latch (93a) of each hook (93) is unlocked by
the action of said elastic member (123) in said hook-
supporting position (93). '

22. A system according to one of claims 11 to 21,
characterized in that the girder {43) is disgplaced in
translatory motion in the longitudinal direction in
relation to the supporting and tilting plate (45) by a
motor-reducing gear set (47) fastened underneath the
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| i ke el ements (72) gripping one correspondi ng projecting portion (73) of
the central box (7) of one spanning beam | ocated plunb with a handling
shaft underneath the latter. 14. A system according to claim11,
characterized in that the fork-like elenments (72) are sinultaneously
brought into the position of gripping said projecting portion (73) or into
the retracted position by a nmechani cal nmechani sm operated by a control
device fastened to said supporting and tilting plate (45). 15. A system
according to claim 14, characterized in that eﬂgh pair of fork-Iike _
el ements (72) conprise two brackets (72) nounted opposite to each other in
pi votal relationship onto two parallel pins (75, 77),

gald plate (45) and driving at least ona drive pinion
{(48) meshing with a longitudinal toothed rack (49)
fastened below the girder (43), which comprises at the
upper portion trackways forming rails for guiding the
spanning beams (2, 3, 4) upon which are moving rollexs
for the travel (42) of the spanning beams {2, 3, 4).

23, A system according to one of claims 11 to 22,
characterized in that it comprises a device for
controlling the tilting of the supporting plate (45),
comprising two side cables (57) passing over two pulleys
{59), respectively, made fast to the supporting plate
{45) rearwards of the tilting shaft of gaid plate (45)
while defining two spides (57¢) substantially
perpendicular to the frame (5), anchored to the latter
and two parallel sides (57a) extending along the
frame(5) and winding up onto two drums (56),
regpectively, of a winch driven by a motor-reducing gear
get (51) made fast to the frame (5) rearwards of the
vehicle {1}.

24, A system according to claim 23, characterized in
that both perpendicular aides (57¢) have thelr ends
connectaed to a swinging member (61) shaped as a bar
parallel to the frame {5) and pivotally mounted about a
longitudinal central shaft made fast to a yoke (62)
fastened to the frame {5) whereas the.paréllel gides
(57a) are extending back to the pulleys for tilting (59)
the pupporting plate (45) through the medium of gulde
pulleys (58).

'25. A system according to one of claims 11 to 24,
characterized in that it comprises two pairs of jacks
(133) arranged on either side of the vehicle (1) so as
to 1ift the lower spanning beam (3} after disengagement
of the upper spanning beam (2) on saild girder (43) at
the level of the upper spanning beam (2) with a view to
couple it to the latter.

26. A systenm accdrding te one of claims 11 to 25,
characterized in that each spanning beam (2, 3, 4)
comprises two palrs of front and rear handling shafts
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respectively, of links of one drive chain (64) and said nechani sm conpri ses
two transverse shafts (79) nounted for rotation within said girder (43),
rotated together by two toothed wheels nmeshing (80) with each other and
made fast with both transverse shafts (79), respectively, each one
supporting at their ends to outer cans (81) pushing two arns (82),
respectively, pivotally nounted on the girder (43) bel ow the upper sides
(64b) of both drive chains (64) so as t*& |lift the correspondi ng brackets
(72) to a position projecting above the plane passing through the upper
sides (64b) of both drive chains (64) and a plate (84) pivotally nounted on

one single side of the girder (43) and having one of its ends pivotally

connected to a(§f¥?'¥%kp£8%kve1y, two handling shafts {(74) of each

pair being fastened in confronting relationship to both
cantral boxes (7), respectively, of two spanning beam
elements at the upper portion therecf.

27. A system according to one of claims 11 to 26
characterized in that {t comprises a preferably
hydraulic motor fastened to the supporting and tilting
plate (45) and adapted to be mechanically coupled
removably to a reducing mechanism (24, 27) at the bhottom
of one spanning beam (2, 3, 4) at a determined position
of the girder (43) ~ spanning beam (2, 3, 4) assembly in
.relation to the supporting and tilting plate (45).

28. A system accoxding to one of claims 11 to 27,
characterized in that for the assembling end to end of
two spanning beams and their depositing over a breach,
the lower spanning beam (2) is initially made fast to
both drive chaing (64) by two pairs of fork-like
elements (72}, the girder (43) and the upper spanning
beam (2) are displaced together with respect to the
supporting and tilting plate (45) by the motor-reducing
gear set (47) until reaching a relative pesition of most
overhang forward of the vehicle (1) in which the
spanning beam (2} is displaced in relation to the girder
(43) towards the front of the vehicle by both drive
chains (64) until both handling shafts (74) are engaging
both hooks (93), respactively, in the unlocked positon
of their respective latches (93a), both hooks (93) are

- then operated by their drive chain (64) to assume the
relative position of locking by the latch (83a) of both
handling shafts (74) of the upper spanning beam (2},
both pairs of fork-like elements (72} are unlocked from
the upper spanning beam (2) and the lifting table {(124)
is actuated for raising the connecting arms (3c) of the
lower spanning beam {3} and for locking them to the
latter whereas both pairs of side jacks (133) are
l1ifting the lower spanning beam (3} and for lecking them
to the latter whereas both pairs of side jacks are
lifting the lower spanning beam to the same level as the
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(86) and its opposite end conprising a notch in which is pivotally inserted
the end of one pivoting arm (83) of one of the thrust cans (81), the
pivoting plate (84) being thus capable of tilting between an operative
position | ocking the brackets (72) in their gripping position and an

I nopérative retracted position of the brackets (72). 16. A system according
to claim14 or 15, characterized in that the control device conprises an

el enent such as a plate (90) perpendicul4@r to the 38

upper spanning beam (2), the girder (43) and the upper
gpanning beam (2) are displaced togethexr backwards to a
position of the girder (43) in relation to the _
supporting and tilting plate (45) such that both pairs
of fork-like elements (72) are actuated to lock the
front part of the lower spanning beam (3} to both drive
chaing (64) which is controllied to displace the lower
spanning beam (3) in relation to the girder (43)
rearwards of the upper spanning beam (2) with both
raisable access jibs (8) of both'lower (3) and upper (2)
spanning beams, respectively, which are initially
unlocked, bheing raised by their respective lifting jacks
(39) so that the hook-shaped ends (36} of the lifted
jibs (8) are locking themselves to the transverse bars
{35) of both stationary jibs (9) of the upper (2) and
lower (3) spanning beams, respectively, and jaw-llke
menbers (13) are operated to lock end to end the locking
shafts (38) of the stationary jibs (9) to the locking
shafts (12) of the central boxes (7) of the upper (2)
and lower (3) spanning beams.

29. A system according to claim 28, characterized in
that the gixder (43) and both assembled spanning beams
(2, 3) are displaced together in relation to the
supporting and tilting plate (45) to the position of
greatest overhang of the girder (43), in which both
spanning beams are moved rearwarde in relation to the :
girder (43) by operating both drive chains (64) and both
hooks (93) are concurrently brought into the position of
unlocking of the latches (93a) thereby to disengage the
handling shafts (74) from the uppsr spanning beam (2},
both assembled spanning beams (2, 3) are then displaced
in relation to the girder (43) to a position in which
the front handling shafts (74) of the lower spanning
beam (3) are locked to both hooks (93), the drive chains
(64) are operated after unlocking of the fork-like
elements (72) from the front part of the lower sgpanning
beam (3) to bring the fork-like alements (72) into the
locking position rearwards of the lower spanning beam
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supporting plate (45) and vertically novabl e between a | ower position and
an upper position and acting in the stationary position of the girder (43)
in relation to the supporting plate (45) upon a roller (87) made fast to
the end of one armpivoting (88) in relation to the girder (43) and form ng
with the control. rod (86) and the pivoting plate formed wwth a notch (84) a
paral | el ogram def or nabl e bet ween both aforesaid tilting positions of the
pivoting plate (84). 17. A systemaccording to gne of clains 11 to 16,
characterized in that the said supporting and #?Iting plate (45) is l|located
forward of the vehicle and said girder (43) has its portion rearwards of
the supporting and tilting plate (45), in the rest or inoperative

(3), both'spanning beams (2, 3) are moved backwards with
respect to the girder (43) by both drive chains {64) and
both hooks (93) are operated to disengage the front
handling shafts (74) of the lowex spanning beam (3) from
both hooks (83), the supporting plated {45} is tilited to
lay the free end of the assembled spanning beams (2, 3)
down onto the bank opposite to the vehicle (1), the
gixder (43) is brought into the rear position for
depositing the gpanning beams (2, 3) which are displaced
in relation to the girder (43) to a position where the
rear handling shafts {74) of the lowexr spanning beam (3)
are inserted into both hooks (93} which are operated to
provide for the depositing of the assembled spanning
beams (2, 3) over the bank towards the vehicle (1).
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position of the girder (43), accommpdated between two superi nposed spanni ng
beans and the connecting arnms (2c, 3c) of both spanning beans (2, 3) with
bot h connecting arns of the |ower spanning beam (3) having each one a U
shaped configuration pivoted with its ends to both inner side walls,
respectively, of both central boxes (7) of both spanning beam el enents and
capabl e of being raised sinultaneously to a position substantially parall el
to the frane (5) of the vehicle, wherein they may be | ocked to their |ower
spanni ng beam (3), both U shaped (3c) conffecting arms thus increasing in
the | owered position the roomfor housing the beam (43). 18. A system

according to cl aim 12, G0RG@GH S 25tk hohbr £8P SSS 1AM, 7 1A ST N0

(124) the connecting®; rhr crIEARING OF BREACHES BY VEHICLES AND
STRUCTURE_TRANSPORTING AND DEPOSITING SYSTEM

ABSTRACT OF THE DISCLOSURE

A spanning beam structure for clearing breaches by vehicles,
comprising locking means including at least one pair of locking
shafts made fast to a raisable access jib and to a central box,
respectively, of the spanning beam while extending longitudinally
of the central box along the same axis in the locked position of
the access 7jib and two Jjaw-like members gripping round to

confronting heads of bhoth locking shafts.

Fig. 11
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arnms (3c) of the elenents of the | ower spanning beam consisting of a
lifting table nounted on the frame (5) of the vehicle so as to assune a
| owered i noperative position and capable of being lifted fromits

i noperative position after w thdrawal

spanni ng beam (3) so as to act upon tthe |l o

¢

connecting arns (3c) and to nov
their position of locking tg t
system according to claim 11,
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that it conprises two hooks for supporting (93) two handling shafts (74),
respectively, made fast in confronting relationship to two spanni ng beam

el enents, respectively, whereas both hooks (93) are fastened to the ends of
two drive chains (94) nounted onto parallel toothed wheels (95),
respectively, at the end of the girder (43) and driven by a reducing
mechani sm (100) fastened to the girder (43) and operated by a preferably
hydraul ic notor (107) fastened to t? supporting and tilting plate (45) and
coupl ed through a renovabl e connect,%g to the reduci ng mechani sm (100) at
determ ned fixed positions (a, b, c) %f the girder ( in refation to the
supporting and tilting plate (45). 20. .A pefe-eerth-aee=® 0N | ai m 19,
characterized in
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that each aforesaid hook (93) conprises a latch (93a) for |ocking one
handl i ng shaft and arranged to co- operate with the upper edge of the
correspondi ng side wall (43b) of the girder (43) upon a controlled

di spl acenent of the hook (93) in the direction reverse fromthat of
downward notion of the hook (93) so gg/ho be unl ocked by the action of an
elastic nenber (123) in a relative p i28i on of the ook (93) receiving the

correspondi ng hagdl} g qit (74) whereas phe hook--(9 }“Ls_Ith di spl aced
ih
t
i

over a relativel Qs AL | [$troke siful t aneoupHy Wit hg sp g beamin the
| owering directi,( k sofjas to auiqmati catll ' ne |latch (93a)
qu t e handl i hd fhaft Fy: w thi h the hook
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21. A system according to claim20, characterized in that the latch (93a)
of each hook (93) is unlocked by the action of said elastic nmenber (123) in
sai d hook- supporting position (93). 22. A system according to one of
claims 11 to 21, characterized in that the girder (43) is displaced in
translatory notion in the longitudinal direction in relation to the
supporting and tilting plate (45) by a notor-reduci ng gear set (47)

fast ened underneath the 40 said.ﬁyaie (45) .and driving at |east one
drive pinion 22
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(48) ‘nmeshing with a |ongitudinal toothed rack (49) fastened bel ow the

gi rder (43), which conprises at the upper portion trackways formng rails
for guiding the spanning beans (2, 3, 4) upon which are noving rollers for
the travel (42) of the spanning beans 3, 4). 23. A systemaccording to
one of clainms 11 to 22, characterized i Zhat It conprises a device for
controlling the t||t|ng of the supporting plate (45) conpr|5|ng two side

cabl es (57) pag - ys (59), re t to the
supporting pl & & {45 ;rZar al _the tiltin H a e (45)
whi | e defini ngk sided [H7¢)} qUpstantjally "~ ) hé~ f r ame
(5), anchored § ¢ | heillatiter anF.t par al | el %i(dd | | ig al ong
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framé(5) and wi nding up onto two drunms (56), respectively, of a w nch
driven by a notor-reducing gear set (51) nmade fast to the frane (5)
rearwards of the vehicle (1). 24. A systemaccording to claim 23,
characterized in that both perpendicul ar sides (57c) have their ends
connected to a sw ngi ng nenber (61%yéhaped as a bar parallel to the frane
(5) and pivotally nounted about a |©2%itudinal central shaft nade fast to a
yoke (62) fastened to the frame (5) whereas é-- paral |l el ,sides (57a) are
extending back to the pulleys for tilting (5 1 t he suppol g plate (45)

t hr ough thel 1) de pulleys (58). 25.4lA system g¢g¢fdi ng to one of

clainms 11 t ]“[- : %r‘ o
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characterized in that it conprises two pairs of jacks (133) arranged on
either side of the vehicle (1) so as to |ift the | ower spanning beam (3)
ftgr di sengagenment of the upper spanning beam (2) on said girder (43) at
tihe 'l evel of the upper spanning beam (2) with a viewto couple it to the
|atter. 26. A system according to one of clains 11 to 25, characterized in
t hat each spanning beam (2, 3, 4) conprises two pairs of front and rear
handl i ng shafts 41 (74), respeé't_j/(ely, two handling shafts (74) of each
792 .
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pair being fastened in confronting relationship to both central boxes (7),
respectively, of two spanning beam el enents at the upper portion thereof.

27. A system according to one of clainms 11 to 26 characterized in that it
conprises a preferably hydraulic notor fastened to the supporting and

tilting plate (45) and adapted to be nmechanically coupled renovably to a

reduci ng nechani sm (24, 27) at the §§tton10f one spanni ng beam (2, 3, 4) at

a determ ned position of the girder 3) - spanning beam (2, 3, 4) assenbly

in relation to the supporting and t ing plate (45). 28. A_system
according to one of clains 11 to 27, characterized in4ghat ! the

assenbling end to end of two spanning beans and their ?‘vny ng over a
br each,
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the | ower spanning beam (2) is initially nade fast to both drive chains
(64) by two pairs of fork-like elenments (72), the girder (43) and the upper
spanni ng beam (2) are displaced together with respect to the supporting and
tilting plate (45) by the nmotor-reducing g set (47) until reaching a

rel ative position of nost overhang forward the vehicle (1) in which the
spanning beam (2) is displaced in relation to the girder (43) towards the
front of the vehicle hy both drive chains (64) until both handling shafts
(74) are engagi ng bOVEek spectively, in the unl ocked positon of
their respective Iatnﬂﬂ ooks (93) are then erated by their

drive chain (64) to 4 e position of |ocki by_the latch
(93a) of both -« i1
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handl i ng shafts (74) of the upper spanning beam (2), both-pairs of
fork-like elenments (72) are unlocked fromthe upper spanning beam (2) and
the lifting table (124) is actuated for raising the connecting arns (3c) of
t he | ower spanning beam (3) and for locking themto the |latter whereas both
pairs of side jacks (133) are lifting the,l ower spanning beam (3) and for

| ocking themto the |atter whereas both%rs of side jacks are lifting the

| ower spanning beamto the sanme | evel as e 42 upper spanni ng beam (2),
the girder (43~and-tha upper
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spanni ng beam (2) are displaced together backwards to a position of the
girder (43) in relation to the supporting and tilting plate (45) such that
bpt hy pairs of fork-1ike elenents (72) are actuated to lock the front part
F the | ower spanning beam (3) to both drive chains. (64) which is

control | ed to displace the |ower spannl ng beam (3) in relation to the
girder (43) rearwards of the upper Sgignni ng beam (2) with both raisable
access jibs (8) of both |ower (3) and2per (2) spanning beans, '
respectively, -which are initially unl ocked,,,,bel ng rai sed by thel r
respective lifting jacks (39) so that the-M9ok-shaped ends (36) of the’
lifted. jibs (8) are | ocking the Ives teér%sverse bars (35) of both

stationary jibs (9) o he upper "% d
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)
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| ower (3) spanning beans, respectively, and jawlike nenbers (13) are
operated to lock end to end the | ocking shafts (38) of the stationary jibs
( to the locking shafts (12) of the central boxes (7) of the upper (2)
ﬂé | ower (3) spanni ng beans. 29. A system according to claim 28,
characterized in that the girder (43) and both assenbl ed spanning beans (2,
3) are displaced together in relation t g2 he supporting and tilting plate
(45) to the position of greatest overhanggpf the girder (43), in which both
spanni ng beans are noved rearwards in relation to the girder (43) by
operating both drive chains (64) and both hooks (93) are concurrently

brought into the f unl ocking of the latches (93a) thereby to
di sengage t he -
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handl i ng shafts (74) fromthe upper spanning beam (2), both assenbl ed
spanni ng beans (2, 3) are then displaced in relation to the girder

(43) to
pbsition in which the front handling shafts (74) of the | ower spanning

beam (3) are | ocked to both hooks (93), the drive chains (64) are operated
after unlocking of the fork-like elenents (72) fromthe front part of the
| ower spanning beam (3) to bring the fork-like elenments (72) into the

| ocki ng position rearwards of the lo

r spanni ng beam 43 (3), both
spanni ng beans (2, 3) are noved back%s W th
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respect to the gi rder (43) by both drive chains (64) and both hooks (93)
are operated to di sengage the front handling shafts (74) of the | ower

spanni'‘ng beam (3) from both hooks (93),
tilted to lay the free end of the asse
t he bank opposite to the vehicle (1), t
position for depositing the spanning
inrelation to the girder (43) to a position where the rear

rear

t he supporting plated (45)
d spanning beans (2, 3) down onto

2girder (43) is brought into the
eans (2, 3) which are displ aced

is

handl i ng shafts

(74) of the | ower spanning beam (3) are inserted into both hooks (93) which
' f t he depositing of the assenbl ed spanni ng beans

are operated to
(2, 3) aver the

e
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