209&i§2 " APPARATUS FOR RAI SI NG AND LOVNERI NG A RAMP ON A E TI NG BRIDGE
The ynVentlon relates to an apparatus for raising and | ower hﬁA »

f | oat-i.ng bri dges and al'so parts of floating bridges. The use of e thls .
apparatus is particularly intended for floating bridges which do not 5 .
have their own power suppli.es for operating such an apparatus. A known- '
apparatus of this type essentially has a manually operated hydraulic piston 'E‘
punp which is connected w thout bursting protectlon to a unpressurised 10 ¢
hydraul i c tank or reservoir of ‘open COﬂSPPUCtIOﬂ The piston in the
hydraul i c cylinder has unequal piston areas. Fl exi bl e tubes or hoses are
provi ded for connecting.the hydraulic piston punp to the reservoir. An
apparatus of this type appears to be really 15 wusable in the | ow pressure

and nmedi um pressure range between O and 80 bars. in this case the ranmp
I's raised via-the hand puno actuated by neans of a hand | ever. However, if
the ranp is subjected to a |ive |oad. 2. for exanple upon being

traversed by a tank, when this latter travels over the coupling point
bet ween bri dge '

"APPARATUS FOR RAISING AND LOWERING
' A RAMP ON A FLOATING BRIDGE"

The invention relates to an gapparatus for raising

and lowering ramps on floating bridges and also"?arts of

floating_bridges. The use of the this apparatus is

3

erticularly intended for floatlng brﬂdaes which do not
5 have their owm power supplles_for operat;ng such an
apparatus.

A known anparatus of this type essentially has a
manually opera! ed hvaraullc piston pump Whl“h ﬁs
connected without bursting proue0u10n_to a unpressurised

10 hydravlic tank or reservoir of open construction. .The -

*ston in the hydreulic cylinder has unequal piston

*U

araas. TFlexible tubes of noses are'nrOVide& feor o .
connecting $tae hydraulic piston pump to une reservoir.
An apparatus of this type appears to be readily
15 usable in the low-vressure ard medium-~pressure range
vetwean O and 80 bars. 1In this case the ramp is raissd
vie, the hand pump ac tuatna by means of a napd ver.

s &

Howaver, if the ramp is subjected to a2 live load,



A

- section and ranp Section a high pressure of about 500 bars is created. N
Thi s _hj gh pressure is transmitted via the 5 hydraul i c hoses as far as t {B
'pLsfbn‘punp.‘ During novenment and | oadi ng of the- hydraulic cylinder,

unequal quantities of the hydraulic fluid flow fromthe hydraulic cylinder '
to the hydraulic reservoir and vice versa. This nmeans that, in the event

of- the | eakages inevitably * ~ 10 occwdng-under such high pressures,
hydraulic oil enters the water supporting and surrounding the f]oating

bridge and thus pollutes it. Furthernore, it is necessary for the oil

reservoir of thegoragRanplbenser wehidy tRansddd $5aki RENECH AWenf GRi45 road
‘transport.- |If these sealing screws on the hydraulic- oil reservoir are

not released beflat¢eactnareds ofed hthapparpling aodntsbetirebhebragge this
operating error results in bursting of the hydraulic-oil reservoir and in
cor r espondi ngl yspe$ioneardvianpneettlopa |Highopresshireeofeabo?® $00t bers
operating errors are possi-ble as a result.of the uriprotected swtch
positions. of thadshakaapedp. Afets drigh yprasfaendsntirensnithadcyiantibte
oj ect of so dev Iggiag,an aggaratus.of this type for raising and |owering
ramps on flébtiﬁﬁ PRALEShOPRE 3D Rre-thEs PisdRn BHBR- di sHEvER€ages of
the known apparatus are obyiated. i.e, .above all no enyironmental pollution
occurs in the ef8X mbﬁgpﬁg‘giﬁ?i‘ﬁ%k%e@i y(‘,iﬁ'aéi‘rlé‘cuﬁé{i&flgﬁﬁeuﬁlﬁq‘g#e |
j o . quantities of the hydraulic fluid flow from the hydraulic
- ecylinder to the hydraulic reservoir and vice versa. This
meaﬁs that, in the event of the Leakages'ineVitably
10 occuring under such high pressures, hydraulic 0il enters
the water supporting and surrounding the floating bridge
and thus pollutes it.
Furthermore, it is necessary for the oil reservoir
of the ramp to be sealed by means of sealing screws for
‘ 15 rbad-transpdrt.- If these sealing screws on the hydraulic-
oil reservoir are not released before actuation of the
'aﬁpardtus and use of thé.ramp, this operating error results
in bursting of the hydraulic-oil reservoir and in
correspdndingly méssive environméntal=polluticn. Moreover,
'20 further operating-érrors are possible as a result of the
- unprotected switch positions of the hand pump.
Accordingly, the invention is based on the/oﬁféct-
of so developing an apparatus of this_typé for'réising
| ~and lowering ramps on floating bridges that the above-
25 mnmentioned disadvantages of the known apparatus are obviated;
i.e. above all no environmental poliution occurs in the

event of possible leakages which are unavoidable in the



OB éct set,

pressure- conneq_td

pg) run. Furthernore, quite generally it is intended to make the . -
.,ratus nore reliable and sinpler to operate. The invéention achieves the

-

starting fromthe apparatus described above, with an apparat us®
.of 5% this type in. which the hydraulic cylinder is desi'gned as a bal.anced’
cylindér with a piston having equal surface areas, a non-return valve, -and _T
a pressure-linmting valve both being arranged- dlrectly on the hydraullc
cylinder on its high-pressure side, and the hydraulic-oil reservoir 10
bei ng designed as a -closed pressure tank or vessel with
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.

operating the ranp, conpensat:i ng ducts are a ant ageously ‘arranged between :
1A nklee St a@barheuBi 8698 HETiFPLE Py RIS f,
hydraulic fluid enter and | eave when - a | oad is applied on either side of

the hydraulic cylindeTheBénrensioh bbhiwabsethprovjeed séte dbghtimgessure
occuring when a vehicle travels over-the .coupling point is not 20
transmtted vi &ndre ’c@@nﬁ@@amgunodescasbe&raheve hewqotmmn @pparals foff the

them 15

formati on of

such | eaka

relation to the
Since. no vari atd

‘| eakages i s above all _ elimnated thereb Nevert hel ess, if

des ddiscdiyre dne vddeh amohyﬁya%wueﬂ @".Jss defiaied @s
necting hgses_ act d u 25 ressuyes.
R o Pl R62z LR EhBLRPOR derYEhs el Sttt se of

t he bal.anced cylln%gr noni§e%%%ﬁ'9£iv20fa£&e rﬁ?gggﬁ%e_ilmﬁghpesggned as

cl osed

10

‘15

20

25

UU

tn being arranged direchLJ on uhc hy draulle cyllnder on

5 hlgh«pressure s1de, and the hgdraullc-011 reservoir

being designed as_anclosed pressure tank or,vessel:w1th

'preésure—eonneetion valves.

If two identical apparatuses are prov1ded for

ope*atlng the ramp, compensatlng aucts ere advanuageously

arranged between them.

As a result of the plston deelgn chosen, equal

amounts of hydraullc fluld enter and leave when a load is

applied on either side of the hydraullc cy_lnder.

' Because of the valves nrovlded tne hlgh pressure occuring

when a vehicle travels over the coupllng peint is not

transmitted via . the ‘connecti ing hoses as far as the pump

el
oc

re

e cause for the ;ormatvon of leakages is above. anl
iminated thereby.  Nevertheless, if such leakases do
cur, the outflow of hydravlic fluid is minimal in

lation %o the connécting hoses acted upon with high

pressures. Since no variations in volume occur in the

draulic reservoir because of the ba‘anced cylinder, it

possible for the reservo“~to be designed. as ‘closed.



vessel . Therefore, the. possibility of operating errors is elimnated,
-such as t hose ' descri bed above with respect to the known state of prior art.\Z
Theﬂaésign as a pressure tank is effected so as.to protect against- possible
5 di.fferences in volune caused by corrésponding tenperature differences
-and the like. The preferably provided conpensating ducts, in the case of .
two-identical apparatuses, make it possi ke to conpensate for different
-oul,puts of the two manuall'y 10 - operated punps. The following is a
-description of one enbodi nent .* of the subject-matter of the

i nvention ill ustyadgeipur-el ' bC3LE¥ini s AV 19 e4aRie and
with reference .1 to the ag%gﬁﬁg%§?gg%%Faa#%gé?i%%ﬂaﬁﬁzﬁﬁ’15 iﬂg Figure
1. is a side vieys ofLinigated,08ueh as’ 8HBsk NdubéEibdd RPRRANAIES 1@8GRE Ng
to the invention is ‘disposed, the lateral ranp covering being cutaway in

t he region of the ajpadaxowsn, sdadeFodupeidrrept esernfise tdesign @as ta giregrameo|
the 20 entire apparatus with two parall el -connected individual .
appar at uses: A rignk 24 sffected speast soaprobact mgbiost pogssrblexanpl e t he
end pontoon of a floating bridge_consisting of floating pontoons. The
ranp can be di votifensapesygn vrduget cenradi Bh. PRATRSRANGINS ismperatiges so
that it can congﬁﬂgateufor th% %Egpi§£gve di fferences .in hei ght

fferences an

Tﬁe preferably.provided compensating ducts? in the
cage of two identical apparatuses,'ﬁakc it'éossible-to
compensate for different outputs of the two manually

10 opérated pumps. |
- The following is a description of ohe_embodiment

of the subject;matter of thé ;nvention illustrate purely
diagrammatically, is made by way of example and with
reference 1 tb'fhe-accompanying drawings; of which:

"15 Figure 1. is 2 side view of the region of a ramp i
which fhe apparatus according to the invention is
disposed, the lateral ramp covering beinggcutaﬁay in the

~ Tregion of the apparatus; ;EQ' | |
Figure 2 represehts-éhe cifcuit diegram of the
"20 entire apparatus with two parallel—éonnectéd individual
apparatuses. | | | |
A ramp.z is articulated toc a floating body 1, for
example the end pontoon 6f 8 floéting bfidge consisting
- of floating poﬁtoons. The ramp can be pivoted about
25 the érticulafion point or the-pivot axis 3 so t@at_it éan

compensate for the respective differences in height

i

between the deck 4 of the floating body 1 and the adjacen



between the deck 4 of the floating body 1 and the adjacent 5. 'bankr For
r.aj BTG and lowering this ranp 2 there is provided a manual | y operated s

ap us which essentlally conprises .a hydraulic piston punp 5, which car!l

be uated by an operator via a lever system6, and a hydraulic 5 . :
cyllnder 8 whi ch can be acted upon by the punp 5. The hydraulic cylinder 8

i s designed as a double- acting morkrnéfcylinder._ The cylinder is JR.
articulated, on the one hand, at 9 to the ranp and the piston, on the -
ot her hand, is articulated at-10 to the floating body 1. 10 - The' -

hydraul i c ci r cubank s |IFqnnuaMSmmg|ad@ durerdng* this rampn2whhebe cise t he
preferred enbodi ment is represented having two i denti cal appar at us whi ch
are correspondipepyided e aasnvedilyd opEiretiedndpparpiBsi vhjpebt essentt bul Fach
" side with 15 non-return valves 11 and 12.  Furthernore, an excess-
pressure val ve Q¥URRIIGY VA iHEIQ DESTOR PEAPY Sk vERigh Y| be g ctuaird
hand punmp 5 is |n communi cation Wwth an oil reservoir 14 and with a

multi-way val ve DY ity QREAESAT PR & JETEL SHSLRR P, 2pd) aRpdrapiic o
t L th 1l th
Do sea. podi {1 AR e R e, AREahT AR BroBubrtB S i Sion v

ble f hen d f
'tLe' B O ATy d Wrdtebo8°18%0s1 e S AThslBLELC! ©

acting working cylinder. - The cylinder is articulated, '
n the one hand, at 9 to the ramp and the piston, on the
~ other hand,_is,artidulated at 10 to the floating body 1.
10 . The hydraulic circuit is illust}ated in Fiéure 2,
in Whluh case the preferred embod¢ment is repres ented
i having two identical apparutus wnlch are corrnsnondlngly
| interconnected.
The hand pump 5 is protected on each side with
15  non-return valves 11 and 12. Furthermore, an exceésél
pressure valve 13 acting as a preség;;:iziited valve is'
providéd. The hand pﬁmp 5 is in communibétioﬁ_withian
0il reservoir 14 and with a mulﬁimway_valve 15 with four
valve positions I, II, III and IV. ~In_posifion II the
20 ramp is lewered, and in position IIT thegraﬁp ié raised.
Position I is provided for transport and crossing.” In
position IV it is possiﬁlélfor the ramp to be-rapidly
lowered. In the intake duct of %the hand pump 5 a suction
filter 16 is pz?ovided _in the 0il reservoir 14. Moreover,
25 the oil reservoir 14 is proﬁided-with a ventilation valve
17 and 2 sure—llm;thu valve 18. A measuring

connechtion 19 is provided in the ‘line betweon the hand -



filter 16 is proyidéd in the oil reservoir 14. Moreover, 25 the oi
rese¢,voir 14 1s provided with a ventilation valve 17 and a . .

pressuibe-timtting valve 18. A neasuring connectjon 19 is provided in thg
1ine*between the hand 6. punp. 5 and the nulti-way valve 15. A duct | ead
fromthe multi-way valve 15 to one side of the double -acting working
cylinder 8 and a further. duct” leads to t e ot her side thereof. This -

hydraulic 5 cylinder 8 is |ikew se provided with an excess- pressure val ve
20 acting as pressure-linted.valve, with a check or stop valve 21 and with
a neasuring conB¥EPi Gnapd thei BwlThtar withdSsame time serves as a :
venting val ve. The hydraulic cylinder 8 is designed as a bal anced 10
cylinder with a piston t _ r§=¢e . r &8l PB€o
l'i nd i th i Aodugh t headm af ram  fhe dditdayay veRFenydr %0l PBeoi |
reservoir 14 is designed as.a closed pressure tank. .The illustrate o
conpl etely idenFP&ﬁlggpg§?a?ﬂ§2i eﬁ%?#ﬁﬁ%%%ﬂﬁ%ﬁ§ﬁ<%¥Lﬁ' e€o§n@€9iﬁggﬂﬁﬁ?§+ a
connecting duct Lth.c | ] . and..servig ‘a ensalipng duct
is provided bet %?elgﬁ ?ég&%wgo hgtg#)aﬁ}?%; (Z)S?Jrfer e"shee(rail\’?&flr]s,- gﬁéggﬁt‘{g%%‘é%??ng duct
26 wi th couglinggi2438RdgSLEVvi & | R ueh bRcBELLAEdshEE e
the two botton1egas o? tﬁe tmoﬂ%?@%%ul C cy |n§%?s %. CERETE
valve. 20 acting as pressure-limited valve, with a check
or_stop valve 21 and with a measuring connection 22, which
latter at the same time serves as a venting valve.
The hydraulic cylinder 8 is designed as a balanced
10 cylinder with a piston 23 with equal surface areas. The
hydraulic-oil reservoir 14 is designed as a closed pressure
tank. _
The illustrated complefély identical apparatuses
are interconnected via connecting ducts: a connecting duct
.15 24 with couplings 25 and servihg as.éompensating duct is
‘provided between the two hydreulic-oil Féservoirs, and
_a connecting duct 26 with couplings 27 and serving as
compensating duct 1s provided between the $wo bottom ends

of the two hydraulic cylinders 8.



CLAIMS 1. Apparatus for raising and lowering a ranp on a floating bridge or
art of a floating bridge which does 5 not have its own power’-supply for
tlng such an apparatus, - with a nmanual |y operated hydraulic pisten c S
a hydraulic-oil reservoir and a hydraulic cylinder, wherein the *
hydr golic cylinder is designed as a babanced cylinder with a piston wth
equal “surface areas, a non-return 10 val've acting as a check valve and an ..

excess- pressure val ve acting as a_pLﬂiéuLQ‘LLﬂli%ﬂghYalve bot h bei ng -
arranged directly on the hydraulic cylinder on gh-pressure side, and ~
- the hydraulic-aqlaIMservoir being. Ewmﬂﬂ sed pressure tank Or
vessel -wi th preéssure--connection 18 ,"ﬂ’mm")apparat uses.each as
claimed in Caim1l, wherein connectlng dict & ase prOV|ded bet ween t hem as

conpensatjng ducts. 20 3. Appar at us substantially as herein described with
reference to and as sHownAﬂﬂﬁﬂﬁeuécﬁéﬁpéﬁyﬁhggdaéﬁnhgé°r1ng a ramp on a

floating bridge or a part of a floating bridge which does -
5 not have its own'power"supply for actuating such an
| apparatus, with a mandally operated hydraulic n1°ton nump,

- a hydraulic-oil reservoir and a bydraulﬂc cyllndnr, Whereln

with a piston with equal:surface areas, a non-return

10 wvalve acting 28 a check valve and an excess—pressure valve
acting as a pressure-limiting valve both being arranged
directly on the hydraulic cylinder on its high-pressure
side,.aﬁd the hydradliq-oil'reservoir being designed as a
closed preésure'tank or vessel with pressureaconnection-

15 valves.

2. Two anpara tuses each as claimed in Claim 1,
wherein COnnecting ducts'are provided'befween then as
compensating ducts. | |

120 i

3. Apparatus substantizlly as herein.described -

with reference to and as -shown in the accompanying

drawings.




