“TRAILING GABLE DEVI CE The invention concerns a trailing cable device in
whi'ch “sever al cabl e carriages are guided al ong a platformgirder. At |east
one cabl e is .guided over the cable 5 carriages with spring nounted train
gonnect i ons’ext endi ng between the cable chrriages. Each train connection

-.t_ha'é at Ieast one series arrangerrent of an essentlal ly inelastic traction

rrechanlsma an elastic tractiTRA G CABLE ' device i s known from DE

26 28 112*€2. In such a trailing cable devi ce system starting froma

term nal clanp, energy, for exanple, electrical_ power is 10 lied to a
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are arranged b,etvveen the |n Y uaI cabl e Car%‘ft%@%gbe ordmenswe t hat
line brehkatArEagsswith spring m Jraip gopRectio G carigses.
dependi ng oBadhherairagomiectiom hasi\at loast i |one|ssen¢s arrgngdmnmmfean sssentiallyn inelastic
trailing c carriage can have a
danper foraﬁéi&l ?‘ya%ﬁ%lgglr? C%@dﬂi&%ﬁ& arrper aﬁ%‘gs |ng energy during sudden

| oadi ng and unI oa&ﬂ a deyicgsist lnowm friom RE 26r 2 142 £2.ekn sieh: » dradling: cable
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cabl es, so ¢dbids, twhith afendesigredrshorte than the lengths of cablty inbetgeeny ire drfang
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cabl es, t hrawoidid; f @heset trwglhn@btﬂs ave lelastomegicoand depending lont the laymit ecan have
carriages, gattsy éﬁﬁ@ ﬁwaéteﬁéuc&hﬁ the P&ifing FabR: systén.P! B hdditioh," Badif takik

power |ine an
15  carriage can have a damper for the traction cable, the damper absorbing energy during

sudden loading and unloading, so as to avoid too large a stress on the traction cable.
Inelastic steel cables which naturally sag in the unloaded condition of the traction cable,
are arranged parallel to these traction cables in order to sufficiently limit the full
extension of the elastomeric traction cables, so that they cannot jerk.

20 A disadvantage with this trailing cable device is that very long rubber cables
and even longer steel cables must be used. Therefore, in the unstressed condition of
the rubber cables, three different bights of cable sag between each two cable carriages,
namely the bight of the rubber cable, the bight of the actual power line and the bight of
the steel cable. There is a danger of these bights becoming entangled and tied up with

25  each other. As well, the additional rubber cables cannot be retrofitted into existing
installations, since the exlstmg cable carriages lack appropnate retainers for the rubber
cables.

German Patent Specification No. DE 32 36 992 Al describes a trailing cable
device, in which the traction device between the cable carriage is designed in the form
30 of chains, whereby each chain contains a spring or damping element, which consists of
a curved flexible socket through which one part of the chain runs. This device has the
disadvantage that the flexibility of the rubber socket is not high enough for many
requirements and an almost rigid connection is the result.
Therefore the aim of the present invention is to further develop a trailing cable
35 device of that kind so that it operates largely trouble-free and also can be retrofitted in
old installations.
In accordance with the present invention there is disclosed a trailing cable
device with several cable carriages (1, 1', 11) guided along a platform girder (2), at
least one cable (3, 3') being guided over the cable carriages, and spring-mounted train
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“t he' steel cable. There is a danger of these bights becom ng entangled and
tied up with 25 each other. As well, the additional rubber cables cannot
be retrofitted into existing |nstallat|ons since the existing cable
carriages |lack appropriate retainers for” ?he rubber cables. German Pat ent
Specification No, DE 32 36 992 Al describes a trailing cable device, in
whi ch t he t§oRaections f@yidck extendiag rbetweenc the| @b&aﬁmgcs,lmdjuaﬂglge@bimdem

form30  dHavidgdieach wﬁﬁraihheaﬁﬁh 4:har)nw£iﬁnhﬁll&%t dneP rﬂﬂ an a%rt

el ement, which cqansists.o curved fl'e cket t
of the chai %" ‘?%13‘%“" g#séj\?ﬁa a mechapism (
t he rubber chatac&nsed mdihathnghe on eacihsdries mngemamhasemnéﬁstwcﬂomcﬁd
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oper at es | a#dethg mmwoa which isapredesermined,f thet mdl?a;mc cboinection (7) .
instal | ati %m% bfraAge infl pRfalelViwlith ﬂféeelﬁﬁﬁ:sﬁ'ﬁétldﬂ"ﬁﬁaﬁin?&ht( ﬁ;{i +e§1g tgée
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the cabl e alesignedas,a elminmrdably ompbmdmt(_ifawhlch_lls_-c%nnaﬁglﬁ%ﬂ @_ibseli(ﬁofﬁirl]é :
cach tra n MR HCOf cpBdi L. 1970 22T one series arrangement of an
A method of damping interconnected cable carriages is also disclosed. -
_ One embodiment of the present invention is further described below with
 reference to the accompanying drawings, in which: -
Fig. 1 is a side view of a section of the trailing cable device of the preferred
15 embodiment with two cable carriages with one of these cable carriages illustrated in two
different positions;
Fig. 2 is an enlarged representation of the left hand portion of Fig. 1; and
Fig. 3 is a plan view of the portion illustrated in Fig. 2.
i ~ In the trailing cable device diagrammatically represented in Fig. 1, several
20 cable carriages 1, 1' and 11 run on a platform girder 2. Two cable carriages 1 and 11
are shown, while one of the cable carriages 1 is shown in two positions 1 and 1'
respectively.  All dotted reference lines apply to Position 1' of the first cable
carriage 1. Guidance of the cable carriages 1 and 11 is carried out via pairs of rollers
known in the art, which run, for example, in standard beams used as the platform
25  girder 2. Each cable carriage 1 and 11 has a retainer 8 (Fig. 2) for at least one cable 3
which stretches between the two cable carriages 1 and 11 and to additional cable
carriages (not shown). Electrical power is fed to the cable 3 at one end of the platfomi
girder 2.
A spring-mounted train connection 4 parallel to the cable 3 stretches between
30  the two cable carriages 1 and 11 as well as all additional cable carriages. This train
connection 4 consists essentially of an inelastic traction mechanism 5, for example a
chain or steel cable, and an elastic traction mechanism 6, for example a rubber cable,
which is arranged in series with the inelastic traction mechanism 5. Alternatively the
rubber cable 6 can be replaced by a helical spring or can include an interior helical
35  spring éxtending along the cable 6 and located within a rubber sleeve.
One form of the series arrangement of elastic traction mechanism 6 and
inelastic traction mechanism 5 is best shown in Figs. 2 and 3 which respectively show a
part of Fig. 1 in two different views. In this form, a metal chain 5 is used as an
inelastic traction mechanism, which extends to the next cable carriage 11 (Fig. 1). In
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essentl ally inelastic traction mechanism (5, 5') and an elastic traction
methari sm (6), characteri.sed in that in the or each series arrangement has
an inelastic connection (7), 5 t he Ieng h of which exceeds the |ength of
the unstressed elastic traction nechani sh¥(6) and the naxi num ext ensi on of
which is predeternined, the inelastic connection (7) being arranged in
paral | el withg areacofithe sable carriage; 1o therchain 4 uns sy bohradraugemmtri? tthevhwheitaSt i c

connect i on {uybtned, Goith tRe bvmt&f the ol Hraigetrent O el fed"ﬁﬁ&igﬁ bnd! S

desi gned as ch or.c e one portion of which™ s conn th one end
O D o serenied ek LAY Ber 00 1Bt GO EHEM 5P e Bl ot
i nt er connectoatle ealhlbeanﬁgel T gamely torjoim tih exténsioncof the ehsintSowhivhris uséd hélen

P conpary raoapt porfebtiin, 7 a REh sl BF R Shellsad aEliGh BcBulifid." A ghrep .
trailing catsinpections aee Sirmisheoynled to theccable casriagedl memﬂﬂe The
carriages Wyo efiRfic %bﬁéle%ﬁblééltﬁ Suh 3¢ cally 'ddétéﬁ han@bf {rielastit

positions; Fig. 2 I,s an enlarged rep esentatlon of portion of
Fig. 1; an&%@?saplan vi ew of the portlonlllustratedln Fig. 2. In

the traili ng cabl Ehelausteaseli ocndiiomof ¢hd hammmeoislusﬁmwﬂ,msa epal -

cor i agio” {08 aAR Bber fanf & yhbeleE il hBleh ool et Yt Yo,

in two posidawms Thedrain tonnegtipn dt dsswhes thid conditionewith stationanyeor nemdechqulg to
Position 1'c,ofiy %e?eoéf\bﬁé{ teflibfe Edtiria F@sgge]pé:rs@q(ﬂﬁdkcelﬂis %a@@ &@H&@lﬁ‘%&é&es

1 and 11 is_car out_via palrs 0 nown, i n t Ich run
for exanpl dinepindfigndarBothhecablect and theaip conpegtion 4 sag down in the form of
cable bights 3' and train connectlon bights 4' respectively.
15 The trailing cable device operates as follows:

As soon as the cable carriages 1, 11 efc are pulled apart from each other, each
train connection 4 changes from the situation shown in dotted lines in Fig. 1 to the
situation shown in solid lines, and is thus slowly tensioned. As soon as a certain force,
which is dependent on the spring charaéteristic of the rubber cable 6, is exceeded in the

20 train connection 4, the rubber cable 6 stretches, which cushions the jolt of the drive on
the following cable carriage 11. Should the rubber cable 6 be very severely stretched
during high acceleration, the elongation is limited by the length of the inelastic
connection 7 arranged parallel to it. This situation is not shown in the drawings but
will be clear to those skilled in the art.

25 The trailing cable device according to the invention has, with regard to known
systems, the advantage that it also can be retrofitted in existing installations and
depending on damping requirements of the train connection 4, one or more banks
comprising elastic and inelastic traction mechanisms can be provided.- A further
advantage of the device exists, in that fewer bights sag down, as a result of which

30 fouling and tangling are largely avoided.
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25 gi rder 2. Each cable carriage 1 and 11 has a retainer 8 (Fig. 2) for
‘| edst one cabie 3 which stretches between the two cable carri ages 1 and
11 and to additional cable carriages (not shown). Electrical power is fed

to the cable 3 at one end of the pl atforrﬁglrder 2. Aﬁmmm ain
connection 4 parallel to the cable 3 stretches between mnwmum

carriages 1 and 11 as well as all addi CLAIMS cable carriades.t THisstrain _
connection 4 consists essentially of an inelastic traction nechanismb5, for
exanpl e a chai eel ahle, and an elastic traction nechanism 6, for

exanpl e a rﬁ!?o‘gi‘ dﬂv‘?”?oaraF"a OWR: series with the inelastic.
traction mechani s 5. Mttmﬂm cabilt devibe withiseeerat edbleecrriages (16 lr,epl)agade(by a

o ong. t o, gt 8coaftbrh Jitght 125 e, Ralt bl calfly ' G 3. eing igedC o, i b
series arr emgml and spring-maunteda trainoeonnectiomi ($mdo) extending |between theacabilen
mechani sm Qg d| ?Wﬂﬁﬂng Ealﬁé%vncg 1ﬁ9 Jealfd tfalin ES&&%F:B&K@' 4 )Sﬁﬁﬂ"a@ %E

of Fig. 1 |nt erent. vi ews. form ai n | S use

an i nel ast iQnet $eics | AFANSEIRERNOL AR eﬁﬁﬁneﬂllsmféw&g Pnénmﬁmsala(aié .yge
11 (Fig. 1)elash6 tractio -médh@nismes) O thdrhcterisel| i tﬁitrlhlthe(br Jeachi b&l@ﬁtﬁhg@ﬂiehﬂs

*arr angdfendied adnarte sprapissa o el B kel Froeets ik engin e RosidBed '
seen in Fi eglasic munnmmmm@mammmamnmnmmw predetermmed
the inelastic connection (7) being arranged in parallel with the elastic traction
mechanism (6), and wherein the inelastic connection (7), together with the inelastic
traction mechanism (5, 5'), is designed as a chain or cable one portion of which is
15  connected with one end of the elastic traction mechanism (6).
2. A trailing cable device according to Claim 1, characterised in that the
elastic traction mechanism (6) includes at least one elastomeric cable.
3. A trailing cable device according to Claim 2, characterised in that the
elastic traction device (6) includes two elastomeric cables arranged in parallel.
20 4, A trailing cable device according to Claim 1 or 2 characterised in that
the elastomeric cables are fabricated from rubber.
5. A trailing cable device according to any one of the previous claims,
characterised in that the elastic traction device (6) includes a helical spring. '
6. A trailing cable device according to any one of the previous claims,
25 characterised in that only one bank per train connection (4, 4') is provided.
7. A trailing cable device substantially as herein described with reference
to the accompanying drawings. ' '
8. A method of damping interconnected cable carriages of a trailing cable
device, said method being substantlally as herein described with reference to the
30 accompanymg drawings.
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< to’the cable carriage 1, nanely to join the extension of the chain 5 which
is'used as an 5 |nelast|c connection 7 and which serves as an inelastic
traction mechanisns. Al three connectio are firmy coupled to the cable
carriage 1 by a bolt arrangenent 10. The two el astic rubber cables 6 run
symmetrically one on each side of the inelastic connection 7. The
unstressed condition of the train codRBEIRALT: i s best shown in Fig. 2. 10
" The elastic rubber cable 6 is ' ) rguation, and the
inelastic chain 7 sags down. The train connection 4 assunes this condition
with stationary or retarded cable carriages or when the cable carriages are
pushed back. Thi sTheapmesént mmnldlsodtnses adrdiling sable devige i .which sevensl cabld e 3

and the_tr Ctqi 4 ca
train conng:la{-}mgggbﬁ ltlgqﬁe' respect gmﬁ&@ %PT(Z) %elegért% cable 3&113
devi ce opergiided Qgel’fé‘lq e qasTiagasnand; sprag cagwmed Ma@é@e@mﬂil t extende

pul I ed apawetvbécanmea;ame%ahﬁagesqac h1}." Habh AR EerineOHor’* Qﬂwgﬁﬂeist @m.-tseﬁes

situation shown in d Ln.Fi, toth situgatio |n solid
U hea | ona SP@hgement o b Sssenfiify, inblastil @E A a3y clastc, fncifpr o
dependent anechhrism(6).n §heloareach smestarmngémﬂ:ﬂtmlmﬁdsmn inelbdtie dhnnection (@ dsted .
in the 20 t ons
t he jo|§ 0#&@%0@%{?%}%&3@@ Fﬁ%ﬁ%%“‘%ﬁg{%g‘ffﬁgﬁ‘g&ﬁ%ﬁﬁéﬁm”?{ﬁ r'ubber
cabl e 6 be maximpupeexicrsign of the m&@uamonn@unngm) sa:ﬁwbpatnrmtermeedemgm i on
T S O e o by e AR (e
skilled i nHot thg iaggc connection (ﬁ%@‘{lﬁlﬁl lpglﬁﬁlcc‘ﬁ?ﬂt’é’ dE?ﬁh@E‘sﬁ‘c& he
invention hssa clmhhnf e4bi¢, dotieo plrtivnnof which is connected with one end of the elastic

15  traction mechanism (6).

Fig. 2
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systens, the advantage that it also can be retrofitted in existing
installations and dependi ng on danping requirements of tH reret '
4, one or nore banks conprising elastiqkﬁ?d i nel astic trdctTHEhSHEEhHABBBEN |
can be provided. A further advantage of/ ‘the device existls._i n RERAACEBwer
bi ghts sag down, as a result of which 30 fouling and tangling are rargery

avoi ded. CLAI M5 fihe cl ai ms defining e invention are as follows: 1.
Atrailing cable device with severar cafdl e carriages (11 1', 11) guided 5
along acplatfarm@irder (2) ar ldast Ane cable (3. 3/ bei ng gui ded over

t he cabj@ _.‘" * SR YRRV YIS £ afth_ddaone ola 4, 43 e} endi ng
bet ween ¢4 ; S Joime . ;'@g}g Hev6-€ -,'7=5351Vtraln
connectwﬁﬁ! 1 | east one series@Airs ngenent of ar s’iagslally

i nelastic t actl. mechaism (5, 5') and an elastlc 2CT1 on rfgchdni sm (6),
characteri seo hat in thé~e~wgach series_gfrengenent lo has a

I nel astic coﬁ%ect on (7), the leng il Clf excgeds the Iength f the
unstressed el astic traction mechani n1(6) an lthe‘ﬂBXIﬁUﬁ1eXfenSﬂ§h of
which is predeterm ned, the inelastfc connect’i on 07) bei ng &rranged in
parallel with the elastic tractionzﬂechanlsn1(6) and mhererh the inelastic
connection (7), together with the ™elastic tractldn nechadﬁsg5ﬂ5, 5), is
designed as a ciai n_or cable one portion of which |$ 15 cg ted with one
end of the ela ig draction nechanlsn1(6)
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2. A trailing cable device according to Caim1l, char s

the elastic traction nmechanism (6) includes at | east one HREHUNGHMENESBEET

3. A trailing cable device according to Caim2, charfcteris [ Bﬁk

the elastic traction device (6) includes two elastoneric :amﬂes. .5%5

parallel. 20 4. A trailingiabl e device accl

or 2 characterised in that the el astomeric cables are fabricated from

rubber. 5. A tralllzg cabl e devic according to any one of the previous
that the el t|c5tract|on devige (6) includes a '

cl ai nB, characterlsed
heIicaI prlng G

o Ao 2_accordifng to any one of the

connecti on (4
substantial ly 4N
draw ngs. 8. A method of ~dewqi ng i nterconng
trailing cable dewfce, #said nethod Dekag sub
with reference to the 30 acconpanylﬁg drawi ngs.
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