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949, 732 3 Th
‘ﬂollomﬁng exanples further illustrate phenyl - 4 - carbethoxy - SIPDS’QQ%%
pi peridine is ob- t he production of the new conpounds
accord- i ned analogously to exanple 2, MP. ing to
the inve on. Parts are given therein 115-116[err]. as
parts by weight; their relationship to pagts D hydrochloride, MP.
175-180[err] (on de- 5 by volune is as that of grammes to
cubic conposition). 70
(é:ntl met res. DIRECE NGCERRENT eHI6He TENSIOW SSROUNDING pROT%:CTIfor\EéW&ET“
ntigrade. S0
4-phl enyl - 4- JQRMQ§§58?FSQK§QNT ELECTRIFICATION gYSTE EXAMPLE 1

di ne carbonate are dissolved in 7.5 parts by
4- phenyl - 4- car bet hoxy- pi peri -

10 dine carbonate (4-phenyl-isonipecotinic acid heated for 5 m nutes
100[errp. The solution is 75 ethyl ester carbonate produced according

h | ed
i Ton "o g Lot 8 Pt o005 el sminsaposenar s WHECRaA < o

Wal ton, J.
3.4 parts

sireat qurrantamis

in 1.5 partsfiye a direct curren6“3%36%f¥kf65€9&ﬁb§y§ﬁgﬁb'delberg’ J.

vol une of water, are added. The reaction

5.3 Parts of
vol une of acetic acid and the solution is

at
to

etepﬁﬂoauéadnnphhasspumteqahodec1dca$mlved
Am

Chem Soc. 39,

1441 (1917)) and 8.5 parts of mxture is stirred for 12 hours at 40[err]
SR .0U R 1M e S HAEY 8 $PsBBRESaRY chbhen

evapor at ed tqiﬁ yness in vac

and 80
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€ are commonfy powered on a direct current at 1,500V
or less at present. Such electrification systems supply
direct current converted from a three phase alternating
current (AC) source via a rectifier to provide current
meeting the requirements of the conveyance in a manner
such that the positive pole side of the rectifier is
connected to a trolley wire, third rail, or the like. and
the negative pole side is connected to a standard rail
for applying the voltage. 1In this case, the current from
the negative pole side returns to the negative pole side
of the rectifier through the rail. However, since the
rails are laid on the ground, a shunt current (sneak
current, or stay current) may be present in addition to
the current supplied to the rails. in the territories
supplying the alternating current to the rail, direct
grounding systems are employed line such that the current
is allowed to flow positively through the ground in order
to maintain the potential or the train at the same level
as the ground, and a non-ground system (floating system)
with which to minimize the current through the ground so

as to avoid the possibility of electrolytic corrosion as.

much as possible.

Generally, in the case of a subway., for
example, the rails are not laid directly on the ground,
but are fixed to concrete slabs. or sleepers. The slabs



vol ume of anhydrous butanol are refluxed for evaporation residue is

- di ssolved in ether and 14 hours. After cooling,
‘precipitated inorganic is repeatedly extracted with 2 N-sodi um car b-
salts are filtered off and the butanol is dis- onate and then with water.
After dr g wth 20 tilled off in vacuo. On spraying the oily
resi- sodium sul phate and distilling off o he solvent, 85
due with ether, the product crystallises out. the remaining 1- cyanonethyl
- 4 - phellyl- : After recrystallising once from

acet one/ 4 areankatdioyy thRl REFohae 163 NP EECYSAbber pads which
hexane, 1 - phenyl car banoyl net h 4- lised fromisopropanol/water.

yl -
M P. 69-70[ er fgrve as vibration ipgujgitorss _ Thensfiar®ey theigraund mnd s -

ob- 2.72 PRetyadfisl areypnoaeisitdte wher@h@hedy are insulatedd widmed
in the formof col ourl ess chstaI whi ¢ 4 - carbet hoxi/ - BI per ci di ne and
25 parts of Bigh resistance. maf‘? B _%fe(:,u]r_rent electrification

pol yphosphori syetesh afer heachd 4 ogabmay whial evoltage detection Eysa@mvert
it into the hydrogchloride N-,, SLifri f O pipptes. a 10-120[ err].

Af t er L8p8sle I‘?Jfﬂjrqﬁlt:é%w}%g np&%egﬁ:{i&é iglﬁ*;%‘é%%éhﬁsga en ct(;’@] i ng,
the reacti on naiflurands theur gdoundo is generally us$ed etfloar eplrazalietailon of
t he base. Aft -+ 11.GE t h ,OoNe 4 S sext t |

30 crysialliSrRSESHET 4 Frffint miraue Lt S18A0€ Fhalithe co
non-react ed. spaacthgemeuerieat. deggction system tohydtechinegi grdundilmgai ned

in the f,armo [ heact i ' kad 4 ] n
crystal s’gvvhi C%r%?{eﬁ:ast {% g‘% eﬂg??i gr‘{@gcei%%% %%ﬁt %BESS?%%% 2drt8>?i de
sol uti on whi| eh¢pd| rail since the v tjisorﬁc? small compared with the
ing wth ice agddt bgrabkaline solution is re-

EXAMPLE 2 eatedly .extracted with ether. The, et hereal
35 2.64 Parts of Fﬂrpﬁéﬁ%p- -ca)r(ﬂkﬁ'hoi ¢ p%{HY%nppé"W/\ﬂ%ﬁ&ﬁ WSt h
wat er,bdri ed g{rbhndbl@ah the %round sipower ipbésmti:geb@mieemlisspl Vgl an 25
parts by sodi um.sul phat e _an e rate o dry-

vol une df anh§8f6‘u‘st butadnBP%aﬁJbégggl e%fgﬁteﬁenﬁéssqccylﬂésre%’r'merﬁj‘ 1the

car banoyl net hgegatdve pole potential of the rail and the ground

(positive pole). With this value of potential
difference, normal and troubled states may be
discriminated. .

20 A long distance subway, which is built with

non-ground system with a high resistance between the rail
and the ground is generally structured as shown.in Fig.
2. The system includes a transformer 1 of a first
alternating current receiving system 100 and a
25 transformer 2 of a second alternating current receiving
system*200. The secondary side of the transformer 1 is
connected to direct current substations SS1, SS2 and SS3
of each direct current substation through a breaker 3 and
an alternating current bus-bar 4. The secondary side of
30 the transformer 2 1is connected to each of the direct
current substations SS4 and SS5 through a breaker 5 and
an alternating current bus-bar 6. Each of the
substations comprises breakers 7a to 7e, transformers 8a

to 8e and rectifiers S%a to 9e.
The positive pol side of each of the foregoing



4.25 parts of anhydrous sodi um carbonate and phenyl - 4 - carbethoxy -

pi peridine nelts, a solution of 1.70 parts of

2- chl or oacet am do- after recrystallisation from benzene/ petrol eum

40 pyridine. (produced according to Tschitschi- ether, at 92-94[err].
105 L 4 babi n, Berichte der Dcutschen Chem schen

EXAMPLE 5 Cesel | schaft 57, 32092 (1924)) in 50 parts by
2.91 Parts of 1 - carboxymethyl - 4- vol une of anhydrous

but anol is slowy added phenyl - 4 - carbethoxy - piperidine (pro-

dropwi se. On gopRl 9ty %f tt.*be ?Qdkﬁi %nntet}.etedjufcfdtﬂé 39}-8?1%%'3%' ro4 -

car bet hoxy- ron mxture 1s refluxe
pi peri di ne caahdndthe maﬂm oeelbei sidei d pyconnected to the railAfltler

cool i ng, the bRBLIAN & g%aﬁdarcg;énﬁ&ﬁﬁuﬁIp&wﬁstqult@&dtf% TR A

days in net filtrate 1's evaporated to dryness
anol) and 0. 7Bi§artt§”§f1°[§yr3rcﬂ‘ﬁédjdi'6 gedgysled2a to I7¢ are qopnggdigsl The

residue §s takeapeemveig Bé'ﬁvéen‘ the0 cdiicn omAldtmodn vt NG a1l
chl ori de | ume of et?errsdgcol oured with a spoon- and a

sol ution of 11393p4 teach “P%BH?I r&atoy a to Se ffidthe gronngyl
charcoal and Tger 4starhatefgl eQirenitn bl {barss 4)andolsuae eofcoiletitedn @y

chloride 115 acet one/ a The 1 - [N- (2 - pyridyl)-
i s added whi | BNsEXFEPFLOD SHPBE&S}‘ at‘\}ﬁ g\%(t ure
car banoyl methyl| - 4 - {@heayleirouit cas bsthuctusedt aboee. f ahe2 ordgrinaat

0-5. A solutiogn_of i o] | d t d e.form
of 0. 9§0part§theranna} 1he é’r?cfxbe'}g )Wi eQ %etré h'?@an%eqp @&Q% égv%?&]‘rl ess
crystal s whi chenelitviatg 1p0intg[ emf]ar a @m-rmiit—)aMtgw.volm the

met hyl ene urredhe5§t(§xus TQ%@BNanchgoréaspmabt%esqllary RASSkAgn

chlorideist en a ropw se at 5[err]
anhydrous hy&8e&sgdiorshl e i eechy IQrfou“g}he fllﬁéectthé“r*'é'zf@tq ks ket @nps iphen

stirred for 8¢heUkerritory. The di%bftareﬁiﬂmﬁolitst ireq afvetrhe;hlaa%ﬂta%
pI‘ECI pl at room te er at ur e. sol ven

with et H8r. AFgdt Magy st othe sﬁ??ﬁ fippm v S'chhqqeed“bf?aﬁ'%l%%uet 211

N-sodi um carg@meke while, as mentioned, the alternating current side
is independent per territory. If, for example, a first
alternating current receiving system (on the side of AC
bus-bar 4 side) is in suspended service, the extension

20 supply breaker 13 is closed to allow current to be
supplied from the AC bus-bar 6 to the second alternating
current receiving system to the AC bus-bar 4 territory so
that no hindrance is given to train operation.

In such a system as described above, the one-

25 line discrimination relays 12d and 12e which exist
outside the territory where the service is suspended

ting

conduct an unwanted activation at the moment an outage is
caused to the first alternating current receiving system,
that is the AC bus-bar 4 side. The cause of such
30 undesirable operation is because when a power is supplied
from the rectifier 9e inn the normal territory adjacent
to the territory connected in parallel where the
alternating current service is suspended, the negative
pole current returning through the ground becomes great
depending on the ratio of its shunt current due to the



met hanol / ether, white crystals which nelt at solution is added to the

:.residue which is then

60 195-200[err] (on deconposition) ar

e

obtained. repeatedly extracted with ether. The ethereal 125

EXAMPLE 3, solution is washed several tinmes with 2 N
Starthu;‘qron1 5.3 parts of 4-phenyl-4- sodium carbonate solution and
then wth car bet hoxy- pi perqdi ne carbonate and 3.5 parts
water and finally is repeatedly extracted with of 2 - chloroacetam do -
thiazole, 1 - [N 2 N hydrochloric acid. The 1-phenyl carb- 65
(2[err] - thiazdlylpesiswrarmerandretty | found 4res booyheetdy| shovwn-ipheny| - 4

- carbethoxy-3 13

949, 732
foll owi ng 4 - perdiorms an -unward@thractivation oymefe othete hydrechtouble aci d

sol uti on by RiPetRel Bosehfiadh £PL! eSRANY thd NPogelpial 15 gym{%ga cgg ef ul

additi on of concentrate

4 .
i %rFHat the qne %ﬁngaognd discriminatlpﬁlﬂflaﬁ“§2e

'p IncC cCan be O Irect Tncrysta

sodi um or mu , can be produce

processe§ 10 conductan oxguee stoeking &Fip- 50 Mesuldy-igg[tdrqyble duwere bed
in the above exaiPhpgakkits N fohe diredbecliydeath Qidshea tBbAS aln LAl 17.

| owi ng Table, only the substituent in th

The

10

t5

20

25

30

entire territory are caused tg trip one after another
ultimately. In Fig. 3, the same elements are describe by
the same reference numerals.

The present invention is designed 1in
consideration of the above and it is an object of the
invention to provide a direct current high tension ground
protection circuit for a direct current electrification
system capable of eliminating any unwanted activation of
the direct current high tension ground relays.

It is therefore a principal object of the
present invention to overcome the drawbacks of the prior
art.

It is a further object of the present invention
to provide a direct current high tension ground
protection circuit for a direct current electrification
system capable of eliminating any unwanted activation of
the direct current high tension ground relays.

In order to accomplish the aforementioned and
other *objects, a direct current high tension groiunding
protection circuit for a direct current electrification
system is provided, comprising: at least first and second
alternating current receiving means having first and
second alternating current bus-bars to which alternating
current electric power is applied, an extension supply
breaker separating the first and second alternating

current receiving means, a plurality of rectifiers

arranged in parallel between the first and second
alternating current bus-bars and direct current feeder



preparation is identical with the conpound 1-position is given.
-.described in exanple 1

TABLE

M P. of %-Ealt Conpound _

B.P. or of the No. ~Substituent in
1-position t he base -5 - base 1 1
-([err]-phenyl car banoyl ) - et hyl - B.P.[err]192-197[err]
hydr obr om de

195- 196 s, t nygl a t

B P Locr] 183- 1%9[3” ?Lrg]gtreho]zg %"Rﬁ@ )ﬁixcé‘é@ Yt peAR Wigh tension

197-198[err] &roungd lng l‘ilensetarma%%eﬁw ears&&@w)bﬁ’e‘tvﬁyn a non-
B.P.[err]l72- 12?&ahakdCH@DDS@ﬁﬁEQround to &bispend operation of the

éi%%lg 4recﬁ95&éyrs§%%éﬂl\l_aphgepg é\l_zcon :Jétcaégxqggxlt) & hXel:ectedM P.
138-140 s first and second insufficient voltage detecting relays

connected to each of the first and second alternating
current bus-bars and active to output a signal indicative
of insufficient alternating current reception, and a
protection circuit suppressing operation of the direct

10 current high tension grounding relays in accordance with
operation signals from the first and second insufficient
voltage detecting relays.

In the drawings:

15 Fig. 1 is a circuit diagram of a direct current
high tension grounding protection circuit for a direct
current electrification system according to a preferred
embodiment of the invention;

Fig. 2 is a circuit diagram showing an example

20 of a conventional direct current electrification system;

Fig. 3 is a schematic view describing a state
where current is returning through the ground.

Referring now to the drawings, particularly to

25 Fig. 1, wherein like elements to those of the previously
descrtbed Fig. 2 will be referred to by like reference
numerals, in can be seen that insufficient voltage relays

14 and 15 are provided for alternating current bus-bars 4

and 6 respectively. To the positive pole line of a

30 direct current power source 16, a constantly open contact
point 14a of the alternating current insufficient voltage
relay 14 is inclusively inserted. Between the positive

and negative poles of the direct current power source 186,

colls 17 and 18 of the alternating current insufficient
voltage relay 14 are connected in parallel. To the



5 1-[[err]-(31-net hyl - phenyl - car banoyl ) -et hyl ] -
23

-,B.P.[err]196-200[err] hydr ochl ori de
184-185[ err] 6 1-(4[ err] - et hyl - phenyl - car banoyl ) - net hyl -
M P. 91-92Lerr] hydr ochl ori de 24
225-230[ ] 7 1-(3[err]-net hyl - phenyl - car banoyl ) - et hyl -
MP. 73-73.5[err] hydrochloride- ¢ - 25
182-187[err] . 8 1-(2[ err] - et hyl - phenyl - car banoyl ) - net hyl -
M P. 109-110[err] hydr ochl ori de 26

95-98[ err] positive pol&[2ink, Wferal tdimathyly phanyéntapbaerylgowriyl -
RASZ-lég[l-erl(r)]z 19.1dzhe h)é%rnoscthal.grtig'e open co%7tact point 153 of the
1-(2[ err], 3[ erd]tedinating - phementcad hsudifl e i tiyivol tageM Pelbd4- 165[ks 1]

hydr ochl ori de : 8 , ‘.
115-119[ err] incl¥f1ve1§ inserted. Between the positive and negative

1- (2[ err ¥, 6] epolesi oft ithie- ghergit- cariyendy [Poweat Ippurce 19V Ro il -2I0l :And
gﬁgfigg{g;L?EZI of the Zlternating current insufficient voltage relay
15 are connected in parallel.
Between the one-line ground discrimination
relays 12a to 12d and the rail 11, diodes 22a to 22d
10 having polarities as shown in Fig. 1 are connected,
' respectively. Between both ends of each of the detecting
coils of the one-line groﬁnd discrimination relays 12a
and 12b, the constantly open contact points 20a and 2la
of the coils 20 and 21 are connected, respectively.
15 Between both ends of each of the detecting coils of the
one-line ground discrimination relays 12c and 12d,
constantly open contact points 17a and 18a of the coils
17 and 18 are connected resbectively.
In this respect, although not shown in ‘Fig. 1,
20 the positive poles and negative poles of the rectifiers
Sa to 9d are connected to the trolley wire 10 and rail
11, respectively, as shown in Fig. 2.
In the circuit structured as above, if, for
example, the service of the first alternating current
25 receiving system 100 is suspended, the current flows from
the positive pole side of the rectifiers 9c¢ and 9d
connected to the alternating current bus-bar 6 of the
second alternating current receiving system 200 to the
negative pole side of the rectifiers 9c and 9d through
30 the trolley wire 10, the train (not shown), ground, the
one-line ground discriminating relays 12c¢ and 12d. and.
the rail 11.
At this juncture, depending on the shunt ratio
between the rail resistance and the ground resistance,
the current returning to the negative pole side of the



12 1-(2[err],4[err],6[err]-trinet

. 133-134
©129-134[ err]

13 1-(3[ err] - met hoxy- phenyl - car banoyl ) - et hyl -
MP. 68-71 hydr ochl ori de '
165-168 @ 14 1- (21- et hoxy- phenyl - car banoyl ) - net hyl - M P.

108-109[ err]
118-119[ err]
MP. 77-78
200- 205

100- 101
157-158[ err]
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hydr ochl ori de

mal eate 32
15 1- (41- net hoxy- phefyt - car banoyl ) - net hyl -
hydr ochl ori de

1%‘ecti§é§x§§§£€<{ rJrfdcrH:Prtc};rpth?ng Eﬁgrg?gﬁ’r\(h) ig® Hxlr_eased. anlc\i/l

there is a possibility that the relays 12c¢ and 12d will
conduct unwanted activation. However, since the
alternating current insufficlient voltage relay 14 on the
alternating current bus-bar 4 side is allowed to operate
during the period from the moment the service of the
first alternating current receiving system 100 is
suspended, to the moment the extension supply breaker 13
is closed, the contact point 14a becomes ON to excite the
coils 17 and 18.

Conseguently the constantly open contact points
17a and 18a become ON to cause the detectling coils (not
shown) of the one-line ground discriminating relays 12c¢
and 12d to be short circuited, thus suppressing
unnecessary activation. In this way, it is possible to
avoid any situation where the unwanted operation of the
one-line ground discrimination relays 12c¢ and 12d is
conducted to cause activation of the rectifiers 8¢ and
9d.

Then, when the extension supply breaker 13 is
closed by an extension supply instruction from a control
source (not shown), the alternating current insufficient
voltage relay 14 on the alternating current bus-bar 4
side is restored to cause the suppressed operation of the
one-line ground discrimination relays 12c¢c and 12d to be
released. Hence, the original state is restored.

In this respect, there is a method where
instead of employing the foregoing method, a delay timer
{(not shown) may be added to that of the one-line ground
discrimination relays 12a to 12d. By this, while the
operation is being delayed, the extension supply'breaker
13 is closed. However, if such a method is adopted, the
protection level is lowered because an amount of dela} of
the timer is also added even in a case where grounding
trouble takes place for the trolley wire 10 while

hyl - phenyl - car bamoyl ) -nmet hyl - M P.
30

P



TABLE- cont .
‘MP. of a salt

or MP. of

1-positio
1-(4[err]
hydr ochl ori de
200- 206[ err]
MP. 128-129
236-240 19

136- 137
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Conpound B. P
of the No. Substituent in
t he base base 17

a!’hloro phenyl - car banoyl ) - net hyl - MP. 78-79[err]

18 1-(4[err]-nitro-phen® —carbanoyl) - et hyl -
hydrochloride
err%ﬁacet yl am no- phen I- car barmylf) met hyl - M
recgyyﬁg@h| ?dSUIQTHTQZT%FP? Y, therefore, preferable

protection is obtained by the previously described
method. '

The suppression of the operation of the one-
line ground discrimination relays 12a to 12d according to
the present invention is confined to a case where
alternating current receiving 1is suspended.
Consequently, it 1is possible to reliably detect any
grounding troubles at the time of normal current
receiving and suitable protection is provided.

According to the present embodiment, a pilot
wire {not shown) is used as a means to detect any outage
of adjacent systems. However, the present invention is
not limited to such an arrangement and any other means of
communicating the information may also preferably be
used. _

Thus, according to the invention as set forth
above, there is provided a protective circuit capable of
suppressing the operation of the direct current one-line
ground discrimination relays 12 by means of first and
second alternating current insufficient voltage relays 14
and 15 which are respectively connected to the first and
second alternating current bus-bars 4 and 5 of the direct
current electrification system, which operate at the time
of suspension of alternating current reception in
accorhance with operating signals from the first and
second alternating current insufficient voltage relays 14
and 15. Therefore, 1is 1s possible to prevent any
unwanted operation of the direct current one-line ground
discrimination relays 12 (high tension grounding relays)
in territories where current is being normally received,
and to avoid any suspended operation of the rectifiers 9
in territories where current is being normally received.

While the present invention has been disclosed
in terms of the preferred embodiment in order to



20 1- (4[ err] -di et hyl am no- phenyl - car banoyl ) - net hyl - M P

.109-110[ err] di hydrochl ori de 142-145[err] 21
1-(4[ err] -carbet hoxy- phenyl - car banoyl ) - et hyl - MP. 112-113
hydr ochl ogigde 115-118 22 | -([err]-benzyl - car banoyl ) - et hyl -
B.P.[err] T75-180 hydrochl ori de 184-185[err] 23
1- benzyl - car banoyl - net hyl - M P. 68.5-69.5
hydrochl ori de 156-157 24 1- ([err] - phen§l et hyl - car bamoyl ) - net hyl -
M P. 58-59[err] phosphat e 148-149[err] 25

ﬁ&gygLﬁPgﬁygé?@g¥T?9Qf@EBQXQEr understanding 1 e %ﬂggk?”ghould be
133-134[ err] appreciatpd (tHak rfheretmyenyirayrageper ephbpdiadbanoylardohg | -

gﬂoglzéi[gérlf?[war’]s withou® NYEpAdt Phigdefrom the principle of the

invention. Therefore, the invention should be understood

5 to include all possible embodiments and modification to

the shown embodiments which can be embodied without

departing from the principle of the invention as set

forth in the appended claims.
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27 1-[N-(41-nethyl pyridyl-(6[err]))-carbamoyl nethyl]- MP. 123.
-4-124.5[err] di hydrochl ori de

210-213[err] 28 1-[ N-benzt hi azol yl - (2[ err])-car banoyl net hyl ] -
M P. 149-&1 hydr ochl ori de

234-235[ e 29 1-[N-furfuryl-(2[err])-carbanoyl -nethyl]-
M P. 83-84 mal eat e
155- 156 30 1-pyrrolidinyl-(l[err])-¢catfonyl - net hyl - M P.
79-80[ err] hydr obr om de
159- 160[ err] Ahims:l- pi peri di no- car bonyl - net hyl M P
112-114[ err] hydrochlorlde
141- 142 [err] 1- nDrphollno car bonyl - met hyl -
M P. 96-97 ro e

.~ 190-191[ err] 1. ?ti ﬂig (ﬁ\“err tl?‘lithl Bglnazji n@l )gf‘lf’grq'i]ng

)-carbonyl-nephpkecﬁ%dh abradit for saydivkcsniclerrent electrification

274-275[grr] system, comprising:

‘at least first and second alternating current
receiving means having first and second alternating
current bus-bars to which alternating current electric
power is applied;

10 an extension supply breaker separating said
first and second alternating current receiving means;

a plurality of rectifiers arranged in parallel
between said first and second alternating current bus-
bars and direct current feeder lines;

15 a plurality of direct current high tension
grounding relays arranged in parallel between a non-
grounded rail and ground to suspend operation of said
rectifiers when a ground contact current is detected;

first and second insufficient voltage detecting

20 relays connected to each of said first and second
altefnating current bus-bars and active to output a
signal 1indicative of Iinsufficient alternating current

. reception; and

a protection circuit suppressing operation of

25 said direct current high tension grounding relays in
accordance with operation signals from said first and
second insufficient voltage detecting relays.

2. A direct current high tension grounding
30 protection circuit for a direct current electrification
system as set forth in claim 1, wherein said protection
circuit is connected to first and second coils which are
respectively excited according to operation of said first
and second insufficient voltage detecting relays, said
protection circuit further connected between both ends of

RN ) Y




6 949, 732 VHAT WE CLAI M
" - claim1, characterised by reacting a carboxylic
1. A process for the production of new acid of the general formula
pi peri di nwieri vatives of the general formula [err]
[err]
- 11 -—
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coils of each of said direct current high tension
grounding relays, a constantly open contact thereof
becoming on when said first and second coils are excited.

3. A direct current high tension grounding
protection circuit for a direct current electrification
system as set forth in claim 1, further including a delay
timer connected with said direct current high tension
grounding relays such that, while operation of said
direct current high tension grounding relays is delayed
said extension supply breaker of said electrification
system is closed.

y. A direct current high tension grounding protection
circuit for a direct current electrification system as

hereinbefore described with reference to Figure 1.

T A O

| S



wherein R err] has the nmeaning given in claim1l1, 40 5 wherein
Rl err] represents hydrogen or an al kyl or a reactive functional derivative

t her eof , radi cal having at nost 3 carbon atons, with a
conpound the general formula R[err] represents hydrogen,
a cycloal'kyl, cycl oal kyl -al kyl , ar rocyclic

or heterocyclic-al kyl radigcal, i \ gHg@uHeaB§EN

[err] 10 al kyl or al koxy groups havi ggﬁuﬁ CED

carbon atons or dial kyl ami no groups, the alkyl portions of

whi ch each contain at nost 4 V\hEI’EIgﬂf‘;E.} and Rl err] have the meani ngs

gi ven carbon atons, ca ent as substituents in claim
1. 45 and, in rings of

TSOWEE 'OﬁEChﬁr ?Ct Yrretd CURRENT 410k 'Mi*@@témﬁmd‘@ﬁ%fo ! g'[mf?] ' “S
i i

a carbet hoxy- subQERCUIT FOR DIRECT CURRENT,ELECARIFIGARIQN SYSTEM

tuted aryl radical. Rlerr] represents hydrogen or an al kyl

or 5. A process as clained in claim3 or 4 in al kenyl

radi cal having at nost 4 carbon atons whi ch the reactive functional
derivative is a 50 wher eby an al kyl radical Rerr] can be

bound to halide. To avoid sdfpahkilon adfcabeﬂeréﬂ; difr 9% Of rhyrway of
an 6. A process for the roduct| Xxygen at om

or an inmi no®§r oAp d?°'h‘hg‘é‘l"&§ﬁld- tﬁ&ﬁnd? &fc?ﬁg?ééﬂel‘:&?"'f%?ﬁﬁ!%el SHY BB in

5 having a high ground resistance due to unwanted operation
of direct current high tension ground relays caused by
current returning through ground when alternating current
reception in one the territories through which the
conveyance runs is suspended, alternating current

10 insufficient voltage relays are arranged respectively for
alternating current bus-bars respectively associated with
adjacent territories. Constantly open contact points are
switched on in accordance with operating signals therefor
and direct current power sources are connected to the

15 contact points in series. Coils associated with the
direct current power sources, which are excited when the
contact points become on, have contact points
respectively which are connected between both ends of
.each of the coils of one-line ground discrimination

20 relays which become on when the cocils are excited.
25
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I mno group having at nost 4 carbon atons, claim 1 wherein Rerr] has

- the neaning given in as well as their salts, which conprises
reacting claim 1 and Rerr] and R err] represent only hydro- 55

a conpound-of the fornula f?@ gen, which conpri ses

partially saponifying a

conpound of the formula [err]

[err]

Vi with a reactive ester of a hydroxy al kane carb-
oxylic acid am de of the general fornmula wherein R err] has the

meani ng given in claima1.

7. A piperidine derivative of the g 0
fornmul a -1f1 ,1F
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[ert] and, if desired, converting the conpound of .
[err]

.30 the general formula | into a salt with an
2. A nodification of the process

i norganic or organic acid. Z&#%
clained ig claim 1 in h Rlerr] in Formulae I and 11
35 3. A process for

I s a carbethoxy-substituted aryl radical.
produci ng pi peridi ne de- rivatives of the general formula

defined in

949, 732 7 wherein
Rlerr], Rerr] and R err] have the neanings in claiml and R2 is a

car bet hoxy-substi tuted given in claim 1, and the salts
thereof with aryl radical
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i norganic or organic acids. 9. A process for the production
. of piperi-_ 10 8. Ap i dine derivative of the general
di ne derivalives claimed in claim?7 subéuéa 5 formula

tially as;herelnbefore described in Example 1,

2 or 3. -~ _ ©10. A
process for the production of piperi- [err]

di ne derivatives claimed in claim 7 substan- 15

tially-as hereinbefore described in Exanpl e

4 or 5. 11. Piperidine derivatives clai ned
inclaim 7 Q&S described in any one of the
Exanpl es l:|(3 ignd t he Tabl e:

20 - 12. Piperidine derivatives as clained
in claim8 as described in the Table.

W P. THOWSON & CO. ,

12, Church Street, Liverpool, 1. wherein R[err] and Rlerr]
have t he neani ngs defined Chartered Patent en

Leam ngton Spa: Printed for Her Majesty's Stationery by t he Couri er
Press (Leam ngton) Ltd.-1964. P |shed by The Pat ent

O fice, 25 Southanpton Buil di ngs,
. London, WC.2, fromwhich coff es mayj3be &bt ai n@j
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SPECI FI CATI ON No. 949, 732
2, for "183-198[err]" read '
"183-189[err]" 55 . Pag
"172-197[err]" read .
Page 5, ?pound 27, for "dihydrochlorid"

hydr

read "di ochl ori de" :

for "hydrochlorid" 12
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ABSTRACT

DIRECT CURRENT HIGH TENSZION GROUNDING PROTECTION
CIRCUIT FOR DIRECT CURRENT ELECTRIFICATION SYSTEM

-
-

To avoid suspension of operation ::t' rectifiers
of an non-ground type electrified conveyance system
having a high ground resistance due to unwanted operation
of direct current high tension ground relays caused by
current returning through ground when alternating current
reception in one the territories through which the
conveyance runs 1is suspended, alternating current
insufficient voltage relays are arranged respectively for
altérnating current bus-bars respectively associated with
adjacent territories. Constantly open contact points are
switched on in accordance with operating signals therefor
and direct current power sources are connected to the
‘contact points in series. Coils associated with the
direct current power sources, which are excited when the
contact points become on., have contact points
respectively which are connected between both ends of
each of the coils of one-line ground discrimination
relays which become on when the coils are excited.

Figure 1



