Heinemann®
Circuit Breakers

E-T-N

& o Series J/S
e Small, lightweight, hydraulic- e SEV approved

magnetic e Available for marine applications
mi UL recognized, CSA certified e Ratings: 0.02 to 50 A
e YVDE approved to 0660 and
0806, IEC 380
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Heinemann Circuit Breakers Series J/S E.-T-N
No wonder they are so pupular with 0.E.M.’s...

Versatile J/5 circuit
breakers for domestic,
world-class and marine
applications

Low-cos1 Heiremann “J" magnetic circuil
braakers have [ong been the 0.E.M. dezigner’s
first chiobce. Whether yaur product requires a
simple single-pale circuil breaker for ondoil
-:'.'.ll'l:l'irg wilh avercurrang ']rl,'.l'l;!l;l_il'lli or g
rnulti-pole beeaker with buill-in auxilizry func-
tions for alarm or cantrol purpases, changs:
ate yoaH finnd what you s in the gxpans :II:I:I
Heinemann Series J/S

Small, lightweighl Series JS5 circall Dreakers
are especizlly well suited for use where equip-
meal mupst be kepl as small as possiale, such
as In crowded contral panels ar in portable ar
milifary applications, Addilionally, Series J/S
cireuit breakers impose minimum pangl-
iavnking reslaiclions anthe designes Whils
= Yisua Iy altractive for use on fronk pan-
als, they can ba mcunled aul of the w@y m
Lramped Quarlers Where necessary Bacauss
Ihey zie magnetically aclualed, Series J755 cir
cuit breakers gensrale negligible hesi under
laad an may baoanstatled a5 closo Iogether as
requirements dictale

(]

Suwitzhle for domestic ar worhl market
applications, the Series J55 (b 3004 ac, [0
S0 A de) are UL racognizad as supplemintary
profectors under UL 1077 and G354 certified as
comparents, Aparovals includa VOE 0BGD and
0BG, IEC 340 ang SEV.

For maring installations in closed areas naar
2 fugl-line jainl, Heinermann oliers cincisl
oreakers wilh UL recognized ignitian-prodected
cansleuclion. See page & lor mone infarmation

Mote: Contents page page
Pictures in this bulletin show breakers wih Basic JASS DIBAKRIS ..o d o 10 order slandard J/S breakers ...
aalended nack cases hal are présently sup- AC/DC JAS breakess .. ] Heow to order nan-standard J0S boeakars 10
plied on all breakers. Exlene beck cases ae spap-in mounl JB/S beoasers................ 4 Hycraulic-magnetic circuit breakers ....... 12
heing eliminateo on s2ies constructions but Rocker handle JG/S breakers % How thz breaker works ... o
may pozsibly be supplied during phase-in al Seabad-mount JESS beeakers ol 8 L e ey 3
Heinemann’s aplian. lgrition-protecied breakers ; Dimensians : o]
ACEESSArEs . ol Widesl selection of cirouit |:|r::3:| ..... back
Electrical ratin gs S COVET
Envirpnmamtabdata T



series JA/S hreakers

The basic breaker in te Heinerann L% fam
iy i the Serigs JAYS. These brezkers have
faund bread acceptanca in applicalions such
a5 [LEM. powar supplies, contral systems and
EDF pquipment, They are awailable in ana-,
Iwi-, Ehres- and fowr-pole medels. Thie aumber
of poles is indicated by replacing tha 7" with
Iha number. For example, 2 three-pals Dregker
in s seres would be desigraled as JAds.,

A widely used and imrosdiataly available var-

sion of e Seras JAS. stacked in quantity by
Aeimamanm authanzed dislibeloes, 5 the JAS
(ALTOC), Sea page 4 for details and @mplified
Qrgening insinaghons

“Inztant” color-coding. nap-ir calar caps
addd much 1o he aliractiveness and wtility of
Heinemann JA/S breakers, Available in ning
standard cobors — black, brawn, red, arange,
vellaw, gresn, blue, gray and white — fhe caps
a0 sarve Dolh s dacorative penel accents and
a5 a means ol coler-cading Bregker-conlrollag
circurs

Easy installation. The Saries JAS braaker is
desigred for fast, ezsy panel maunting. [15
raund boss eliminales square cuts during

paned fabrication &s required Dy miost other
nreakars, g reducing praduclion time.
Cutout preparatian i a simgle malter al punch-
ni an villing three cammen-center holes per
oreaker. Existing panels that have been ool i
Nl dher dimensignal ly similar bregkers can he
readily converted ta acoepl Ihe JAS wilh the
Adapler Plzle Parl Ko, 009-13097 shown an
pags &

Quick-on or screw lerminals. You can have
the JA/S breskar with a choice of terminals to

Ii1 yaur parficular azzembly reeds. The e ang
laad frminals are aither skandard 172 in. male
guick-an connectars, drilled far altermative sol-
der cannection ar either #8-32 ar #10-32
sCrews. All ausiliary-switch lerminals are
QUick-on lype accepling sither guick-an can
nectars ar solder

Heinemann Circuit Breakers Ser

JIS

[ &
[ ]

E-T-N

Need standard circuit
breakers in a hurry?

Sanies JASS (AC/DC) are available from yaur
acal autharizad Heinemarn Dislributor. Sep
page 4.

el



HEinemann__{JirGuit Breakers Series J/5

E-T-N

Series JA/S (AC/DC)

Bresters o his series are suitable for actde

circuils to 250 W 50060 Hz and b 65 Ve, They

are raled al 0.02 by X amperes in eilher mode
of operation

Lnlike Heinermann's Basic 5 beakers, the
(AT zaries i nol suilable for use in 200
Hz applicalsansg, Far tirme-celay Np randes ano
non-time-galay trip ranges (breakars with no
deliberataly imposed delay 1hat inp insfanta-
neausly a5 specified), these breakers (in stan-
dard wall-mounl pasition] shall kald 100%
rated boad; may tip between 101% and 135%
refed Joad: rust Irip &l 138% rated koad and
abave.

How to order:

Stock breakers
immediately available

Standard 1-, 2- and 3-pole Serias JASS
(ALDCY circuit breakers are immedsalely zvail
aile fram stock oo at your kocal autharized
Heinemann Distroutor, Multi-pole JA7%
[ACOC) brezxars conlzin a while tggle kan-
dlg an ezch pele wilth the fandle tie fumished
&5 a kit They have 6032 sid. UNG rmauning
clips and 2 waltans rating of 230 Vao/B5 Ve

JAESE mEEE=——— - 20 L

adicate numbers Freaquenty: LIL racagnized Current ralings Tirme: dalzy

of poles: acde Gab cerlified available: CUMVE

1,2ar3 3 — push-on 1.25.5 7.5 2-mediurm
[esrninals 10,15, 20, 25 J-5harl
sEries trip an

Series JB/S (snap-in
mount) breakers

Srap-in inskzllation of the Heinerrann Senies
JESS circuit breaker throwgh & reciangular
cubgul eliminatas tha need Tor special insiallip-
tion hardware ar tcals. This insialkation flexibil-
by allaws 3 virtually unlimited numées of unis
i be znapped side-oy-side inlo a single apen-
ing witikg mainlaming censtant pele spacing.
A5 & result of the znap-in lezture, the franl
asculchesn af e JBSS is ee ol mgunting
foles ann has & claan, mate finish which har
mgaizes wilh contemponany cansalas, s
availabde in one-, bao-, thres- ang fow-pole
mpdels [JB25 casigrales baa poles),



Heinemann Circuit Breakers Series J/S

E.-T-N

Series JC/S
(rocker handle) breakers

Series JE/S
(sealed-mount) breakers

The Saries JESS Drizean is well suied for usa
in arwirgnments where waler spray and splash
2nisl, SUCh 33 In marine equipment,

A molded-in-place silicon ndaber s2al sur-
rounding 1he bat-typs handle efiectively pre-
vents water eniry. The paral culawd isell is
sealed, 1o, by a caplive O-ring at the base of
the breaker's threaded gland bushing. The
aenas JEAS has 2 venled casa, however, and is
not intended for service where 3 1olally saalad

[he racker handle dezign of the Senes JO/5S
Dreasnr creales a clean, unglubiered apoear
ancg in bath single and mulli-pele configura-
fions. Any combinalsn ol goe-, wa-, thres- o
ipur-pale Serigs JG/S breakers can be installid
N a commpn paned cutoul

Slandand rocker kandles are available in white,
gray ar blzck, Handles can also besupplied in
practiczlly any custam color desinad, Tha “0OR”
and “0FF legends are recess-molded; as an
opdion, the legands can be hlleg in 2 contrasl-
ing calar

breaker is required. (For circurl Breakers with
ignitign-prolected constrectian far maring use,
e page 6.)

The Series JESZ iz eazy o ingsall, All hat's
needed 15 3 single drilled hale. A lock washer
and 1ha caplive D-ring provice 2 e pressura-
tigght 1it whan [he hex nut s fightened. A bright-
metal OMNOFF swilchplate 5 supplied as
standard, The Serigs JE'5 is available in one-,
two- and thres-pole modals,

“ON" only operafion. An oplionzl versien al
the Serias JC5 ulilizes madified construction
[hat pravides manual switching only foe 00’
paeration; the braaker can be switchad “0DFF"
tnily by elecirical means. This prevents acci-
fqenial or dehberzte shul-olf of eguipment. | is
a parlicularly wsaful capability for secunly
apalications such a5 lire alarm sysiems, emer-
gency lighting and surveillancs syslems,

N



Heinemann Circuit Broakers Series J/S

Series MAS and MES
ignition-protected
breakers

w .
M’J""t‘_‘ iy .'..

e —

wﬁ

Accessories

Color Caps for Series JA/S Breakers

alor caps for Series JASS models are pack-
aged separztely in the breaker bee, one cap par
poba, They arg availaide in nine colors as
shawn in the following 1able:

Color Catalog Humber
Black 121-7a00z
Gray 121-TEO04
Hexd 121-7E005
Gresn 121-TBO0E
Blug 121-7aE007
Whitz 121-TEONR
Yallaw 121-TR00%
Groean 121-FBM 2
(ranpe 121-76013

Heinemann ignition-protectad circuil breakers
are spacially designed for use aboand gasaling-
powered maring crafl. They are designated
IGRITION-PROTECTED yrider UL 1500 and
mesal Coast Guand requirements for applica-
lns such a5 enging compariments and closad
areas containing nearky fuel-ling joirts. Like zll
Ihe Gregkars in fhis bullalin, ey are magneli-
cally actuated 20 they do ned require derating
cue a ambienl lemparalure,

Two madels are available. Zories MAS has
slandard logyle handles similar 1o JASS bregk:

ers. Series MES has seabed-mour Bat fandlas
sirnilar 1o JESS Ureakers, Both are available in
irdegeal and fractional current ralings fram 0,10
rporle 3 sedled

I 30 &mpsaras and inco

o

Protective Shield

Cal. Ho. DOG-10211 lar single pole;
00&-10244 for double pole;
006-10245 for three pole.

This tough, trasparent lexible baol seals the
panel opening around the Saries JASS handls
agamat envranmental conlarmisglion withaw
hindaring cperztion. Goots ang calor-coded

Gaps can b used Ingelhar,

JASS Adapter Plate
Kit No. 009-18091

This kit acgpls panels cuf for Hainemann
Zaries AN or AMI2 breabers to accepl Senas
JAJS madels, Order ane kit per pole. Plate fas
tars b panel with o customer-supplied #6-
32 Boraws,

E-T'N

canstruction that will withstand an internal
arc: wilhou! igriting an gxplosive gxlemal
atmospnere.

Vil
o

crew-Type Conneclors
Eit Ho, 009-18056

zad b conver] quick-on line and laad tarmi
nals 1o sorew-ivps, 1his Xil consaing twa quick-
g1 fermale connechars with screw lerminatian.
Thiz method is an allemative 1o ordenng slan-
gand screw lerminals.

Hote:

Custamer-supplied crimg-on conneclars such

a5 ABK-LES Duick-connact famgla

# SD0OH9AE, AMF, Inc. Fastan Female
#41202, or eauivalent may be used far cur-
renis up bz 20 amperes. For 20- [ J0-ampere
servica, Hoflman Indusirizl Fraducls fermale
#0F-1210T-250 ar equivalent is recommendid,



Heinemann Circuil Breakers Series J/S

E.-T-N

Elecirical ratings

Standard maximum voltages.
250 at BOCE0 and 400 He, 65 Ve,

Current ratings. Any integral or fraclianal
walua fram 0.020 to 50 amperes, ac or do. See
fable for & complete listof current r2tings at
varisus vallages

Inferrupling capacities. Sea fable

UL and C3A recognition. Single-, two- ard
three-pala breakers in Series JASS, JBS, JOS
and JESZ are recagnized by Lnderariters
Laborziories as supplementary proleclars per
L Stangard UL-107T UL File Mo. E-67155),
and certiliad by the Canadian Zandards
Assocslion in G4 File Mo, LR-9646-46.
Recognition and certilication cowvars gl curent
ralings fram 0.1 10 30 amperes ac and te S0
amperes de, up b 277 Vac mas, 50080 He up
[ 2408 max., 400 Hz; and up e 65 Ve mas.
UL recognition and C5A certilication &l 415
iz, 3060 Hz, relers 1o thrse-pale madels
uzed only in 3 thres-phase wye-cannecled cir-
it angd hacked v wilh 2 Heinemann Seres
C03 or COL 430 100 A breakar 5 group
cantroller, providing an inlerupling capasity ol
1500 amperes.

Environmental data

Heanemann Type 5 circuil breakers are
designed 1o mest Ihe reguirements of MIL-C-
25629,

Fungus and moisbure resistance is provided oy
Erealing all lerrous parls wilh 3 spacal mois-
ture-resistant finizh and by vsing special
springs and lungus-rasistant phenclic casas
cavers and handles. Tested for maisivre resis
fance per MIL-5TO-20¢, Methad 100; lested
for zalt-zpray resiztance per MIL-3TD-202,
Mathos 101,

MOTE: Wagre enviromment ¢ontaing concenina-
tionz of dirt, grit, dust, pumice or comasive
chemicals, Typa Jr5 breakers should be
nouzed in suitable enclasures

Humidity. Tested in accorgancs wilh MIL-
STD-202, Mathod 103, test candition A.

Shock and vibration. Testad far shack in
accardance wilh MIL-STOR-202, Kelbad 213
fest condition | 0100 @'z at 6 milliseconds).
Tested for vibralion in accardarge wilh MIL-
ST0-202, Mathoo 204: 10 10 500 Hz, 10 G's,
U006 1tz excurssan an (ree mulually gerpen-
dicular planes. Vibration tzstz are corducted

Witen properly inslalled 35 ogingl equipment,
thee combination of Series 5% and GO or CF
braakers reguires ng addilional prolectan,
Series J'S breakers rated 65 Yo mas. provide
bedh cvar-currenl and sharl-cirgw] prodechion
where 1he current inderrepting capacily does
i excaed 1000 ampsras

Saries J'S Dreakers are appeaved™ to VOE
06E0 and DEDS. J°S braakers ara zlso
designed 1o meat the requiremants of [EC 380,
NOE Equipmend Salely Slandand 0806 and cir-
cuil brgakier parlormance spac. OGED.

*Sor: char an page B lor agproverd oonsiuicliones

Ayailable Ratings

Current Interrupling
Maximum Range, Capacity,
Valtage Amp Amp
250 B0ve0 Mz QU030-50 1000
123V 50vE0 Hr  Q020-50 2000
FH0 W A00 Hz 00-50 1000
125V 400 Hz 0.200-50 2000
65 Vo 0.020-50 1000
B e Q02015 1000

wilh breakers carrying full-rated curent. Shock
and vibrtion specilications apaly b fime-delay
beesakers anly.

Operating temperature. -40°C o + 857,

Diglectric strength, Tesled in acoordance
wilh MIL-5TD-202, Methad 307 1500V,
o0a0 or 400 Hz; 1100 Ve {or fwice rating
plus 100087, Meets VOE requirements of
350,

Insulation resistance, 100 megalms min-
rium &t 500 Wi, per MIL-5TD-202, Mathod
a0g.

Endurance. 5060 Hz breakers are sunjecied
ba an endurance fest consisting of 10,000
ondolt operations; 000 al rated current andg
voltzge, 4000 a1 no laad.

Approximate weighls, 1% 250z, L2 doe,
S5 T8 o, JME A0 g2,

Holes:

1 Specify voltage-rated coils separately.
Exarngle: Catalog Mumber J&15-A5. Vallage
coil, intgrmitlent-duly, Inps on waltags
specilied, Cunve P

UL-Recognized Ratings

Current  Interrupling
Maximum Range, Capacity,
Voltage Amp Amp
277V 50v60 Hz 0.1-30 5000~
415V 3wo0B0H: 01-30 15007
2400 400 He 0.1-30 000"
fi5 Vdc 0.1-50 100D *"
a0 vdc na-1%  0pge=-

* Al hemers requine baen S mes e Senies fusisg g K3
I3535 415 Amp mitimym)

“= Gas debals in ke Haowd

3% unls da mod requine backup eisg

VDE Approved Ratings

Current Interrupting
Maximum Range, Capacily,
Valtage Amp Amp
* 380 WAC 1=25 1300

65 VDG A-25 [0oo

= 251 YT 15 Enopesn esparvalenl D 0aSESEC ES0 VAL,
S5 paners will be: babeked 250 Wil men

2. Relay-trip poles. Always specily load vl -
wes lor ool @nd conlasls separataly
Slancand conacst rating supplied iz 300,
Example; Catalog Number JA15-B8; coil 5
amp 65 Vo, Curde 3; contacts 30 amp 250
W 500 He, Does not apoly 10 VDE congruction.

3 UL/CSA models are [zaeled wih e
UL/CEA-rzted waltage. The catalag nurmies
an the brgaker labed will contain a special
suffiz A, Lor AD indicating a UL/CSA rmaded,
See Table F on page 9.

4. VDE - Approved brezsars are marked wilh
lhe WDE regisiration ##23 lor Sengs J'5
heeakers.

3. If woliage is rectifier-produced de, fur-
nish segarataly: {2) Full- ar half-wave reclifi-
cation, {i) rumier of phases. (o) filtered ar
ifilbarad, I lilleneg, give ripple Ralar o
percent filtar factar.

o

Positive polarity should always ba con-
recied b he lemminal rrarsed “Ling.”

7. Voltage rated shunt/tap coils provide
bripging om e vollzge,



Heinemann Circuit Breakers Series J/S

Al

How to order standard
Series J/S circuit breakers

MOTE: Standard catalog numbar mast have 18 ¢igils including dashes, Sea How To Order
non-slandand when all peles of @ multipals unit arz no igendical.

JA1S —A3—
alep 7 Slepda &b

Step 1 Table A

JATS
Product Ho. of Handle Mounting
Type Poles Dezcriplion Color and Marking Threads
Ja_ 8 1104 Taggle handle White Onf0IE fi-37
B_5 Tiod anap-in mount While: Cn,fOF P
S 1104 Rocker randle While: Onf0f -3¢
JE_S 1ip 3 Gealed bal inggle M =g Mabe 3
1.1 part nurnter being specified does nol meel the above paramaters, see pages 10 and 11 for

non-standard numbers.
2. Handles supplied an each pole (eansult laciory far mullipole JE breakess). Handle Les

supplied unassembled in kifs ior multipals J& bregkers. JB and JC multipole units have ties

irstalled,
3. %%-32 thraad on JE15. Cansult factary far JE2S and JE3S.

Step 2a Table B step 2b Table C

A3~ A3

Terminal Maximum Inrush Code VDE
Code  Freguency Type Voltage WA Std, 18Bx 25x  Intermal Circuit Construction  Approval
A A0/60 Hz Push-an Z50 (1o A04A) i swtich anly (g Goil) [
T 0760 Hz #3-3¢ Scraw 25 {la 304) 2 9 30 *Zerigs Irip wilh ZFDT aus, swilch  Yes
ke 0760 Hz #100-32 Gorow Z500 (1o A04A) 3 4 3B Seriesrip Yoz
o] T im T 4 rrbadt rC

B oc Push-an 85 (1o 304} % cHlN R ELrrenk e ;jﬂ.ﬁﬂt
W oc #8-32 Soraw &4 (1o 304) o 2. g BT R S
el DG #10-32 Screw 65 (o 504) i el A Rt raled) bl
0 G0 HzDC Fush-an ZA0ACHBE0TC (o 304)  Single letter code - Acd a dash giler code [ax. 3 -]
E* B0 Hz/DG #8-32 Scraw FA0ACHES0C (1o 304)  Double letter cade — Move frequency code selected in Step 2a (Table B)

R G0 Hz'DC #10-32 Srrew ZA0ACSEE0C ko 304} to the IR, acd a dash 2iler construction code (e JATSASE)

G 400 He Pusli-on 200 {0 308)
W 400 Hz 28-32 Serew 2500 (i B0AY
M® A00 He #10-32 Screw 2500 o 3000
*Sorew errningls available on lire and Ioad lerminals onty, requirad,

Acdd 3 dash before the code letler.
NOE appeover wiits requeing scoew lemningls above 20 amps

d

Cangult faclory for non-standard cansiructions available

** O mulligole units ang awe switch iz supplied. Itis located in tha lefi
pode when wigwed from e front of the Dreaker, See paga 1010 nan-
stzndard parl number when additional swilches or pales locations ane
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A— 0015

atep 3 siep 4

§tep 3 Table D

Suffiz code for UL applications
A — £30 WAC, 50450 Hz, 65 ¥DC
S40 VAL, 400 B2
- Man LIL [- =)
Zingle digit codes are follpsed by 2 dash as
shown,
Zoe pane 7 1or UL-Recognized ratings
Consult fackary for addilional UL codes,

Step 4 Table E
0015

slandard Current Ratings

Current Current

Code Ampere Code Ampere
aR1i 010 o 10.00
OR235 0.25 nots 15.00
(RA0 .40 oz 20,00
OR73 0.75 n0zs 25.00
o 1.00 0030 a0.00
02R35 240 "03s 35.00
D05 Lo * [0 40,00
O7RS 7.0 000 S0.00

For other current ralings consult factary.
"0 anly Gorks E - ee Tabls B,

o
==, 1,

atep 5

step o Table F
—(01

Time Delay Curves
Inrush Codes
Code Sud. 18
)3 X
- X
0 X
= ¥
] ¥
=4 K
a ]
£h1
a0
£hd

25y

Zoe i delay curees on pages 14-16 for

required delay
E.Step b Table G

Code Vollage Rating
E (-250 VAl
251-277 WAl
415 Val
0-65WDC

S TS

-

WIE 2 WAL and 65 VDG

VOE 0660 approval applizs o DC and 50080
Hy cangtructions listed ungar YOE calurmn i

Slep ¥, Table C.



Heinemann Circuit Breakers Series J/S

How to order non-standard
Series J/S circuit breakers

Step 1 Table A
JAZS—

Series prefix and number of poles

Froduct Mo, of Poles  Description

JA__5 Tlad Teegayle handla

JE_S | lod Znag-in maunt

b5 1lnd Fockar hangle

[ ! Zealed bat oggle
Step 2a Table B

AJAZ-

Vodlage, frequency and inlesnal cirgwil lor st pole on lel as viawed
{rom frord of panel, or for all poles i igentical, from Tables B and C.
Repeatl Slep 2 lor second and third pales and subsequant poles il
fifferent fram first,

Terminal Maximum
Code  Frequency Type Voltage
A o0va0 Hz Fush-on 250 (ho 30a)
I S0/60 Hz #B-32 Scrow 250 [t 304)
K S0va0 Hz #10-32 Screw 250 (bo 300)
B O Push-on GO (ko 3080
* LK #B-32 Sorew Bo it 304)
L* LC S10-32 Screw G5 (o B0
)] B0 Hy DG Push-oo 2R0ACHA0C (o 304)
£ B0 Hy O #B-32 Screw 250CE500 (ho 304)
h G0 R DG #10-32 Screw ZEOALAGE0G (o 304)
G A0 Hz Pigh-an 2500 (1o 304)
W 400 Hz #B-32 Zoaw 2500 (o 304)
N* 400 Hz F10-32 Sorew SN (10 304)

" Gerew erminalz availzale on ling and foad terminals cnly.
YOE apprgved unils reguire screw terminals abawe 20 amps

10

E-T-N

JAZS—
alep 1
Step 2b Table C
A3AZ-
Inrush Code
= &td. 18x 25x Inmiernal Circuit Construction
il Swilch (ra guerdoad coil)
2 8 3 Zeries Irip wilh standard enclosed
APOT aux. switch
3 B 3 Zeries Irip, VOE Approved
5 ShuniTap
b Flay-trip
15 25 Du-Con wilh ShondTap waltage coil
16 26 Du-Con wilh relay-rip swaliage coil

For World Market

use This pole does

not contain

breaker conlaghs
a6

Imernal Circuil Conglruction
Felay rip — no comtacts —~ rp coil anly

*Conzult fackary ior VDE availability.
Conzult factary Tor piher internal circuits hat are available

AJAZ-

Stepfa &b

VOE
Approval
Yes

Yey
e

Ho
Ha
VDE

Appraval
Yes



Heinemann Circuit Breakers Saries J/S

b J—

Slep 3 Slep 4

il
Slap &

gtep 3 Table D

Humber of handles and handle position

A— Singla pole unil,”

B -~ Twa pale unil. Handle an kefl pole only*

[ — Three pole wnil, Handle an centar pole
anly.*

E— Handle oa each pole, Hangla tiz furnsshed

as kit.*"

J = o pole unit, Handle on lell centear and
right center poles oaly. Handle e fur-
nished &5 kit." "

(ther canfiqurations awilable; congult Bckary

*JE/S awdilable in construction codes A, B
and D anly

**Handlz fie kit does nod zpply b JCS5 con
sinchan,

JSIep 4 Table E

Handle color and marking

* Oy *1-0
Black™" A I
While B J
Rarl [ L
Qiher olors available; congull fackary

" handard color for marking is white excepl
fack is used oa while

**JES5 availzila in A and | handle marking
anly

Step 5
—(1

Mounting indormatian;

00 - JBSZ srap-in mounding

01 — #6-32 LN thread mounting

04 — M3-0.5 mealric thread mounting

11 —=5-32 Ihegad an JETS, Consull 2olary
lor JEES and JE3E.

E-T-N

W— A— 5
Shap b shap ¥ Step 8
Step 6

W—

Domestic manet (D), World Marsel (W), WOE
aparovad (H]. Avzilable g5 shawn in Table C.

step 7 Table F
A
Sultix Code, if for UL Application
i 200 WAC, S0MED Hz, BENDC; 240 W,
400 He
L 27T WAC, S0/ Hz
Al— 415 VAL, SOVG0 Hz
M- Men-UL Fecognized

Step 8 Table G
nZ—
Auziliary switch information
0 — SPOTOY Aamp 10 Quick cornesl

lermmngis

*32 — SPOT A0 Amp A0 Quick connes|
1Brmmgis

"4 — SPOT QU1 Amp 10 Quick connesl
ierminals

Diher zuxiliary switches available; consull
faciony

Dnly #3532 end 3£ ze VOE rated, must be
uzed wilh Weeld MarketWDE

PM 30 U

Hep 3 Step 10 Slep 11

atep 9
Ph-—

Customar parl rumber 10 be marked an
braaker.

Step 10 Table H
30—

Current rzfing in amparas.
Slandard Ampere Ralings

010 | I 30
.25 2.5 15 3"
.50 3 & 40+
0.7 (.8 8 5-

*Available on DO anly — 10-3F screw [emi-
nals required, Othes nan-listed ralings &
available. Consull factory Tor availabilily

step 11 Table F
02

Time Delay Curves

Code Inrush Codes
Std. 16y f5x
-(F b
1| %
-2 X
—03 ¥
-10 i
-0 i
an X
25 %
2he X
53 X

see lime galay curves on pages 14-16 ior
required galay.

11



Heinemann Circuit Breakers Seres J/S

.1°N
E-

Precise overload protection — with Heinemann
hydraulic-magnetic circuit breakers

Heat-induced nuisance fripping eliminated

Heiramann hydraulic-rragnetic cirguil breakers affer thees majar advan-
1ages aver thermal devices:

1. Elimingfion of nuisance [ripping caused by high ambient lampera-
Iurgs inoge near e inslallation. The breaker respands onby i cunen?
variations, not b lemperalure change

Assurance {hal 100% of the raled current will be carmad. Thare is no
such azsurance wilh thermal evicas, which may fail 1o camy raled
currand when subjecled 10 shove-narmal areian] femperaiures, &
Heinermann breaker raled at 20 A far eszmple, will sustain 20 4,
e Al 2levaled lemparalues, Derating and ather Torms af lempera-
bure compansalian are LNBC55ary.

g

Immediata resal. Since there arz no tesrmal alemenls, heat beild-up
i% mal a facter. Therelorg, na “cealing aff* periad i required afler fault
intermption,

Time delay eliminates breaker tripping due Lo Irangient curnen
SUrDES

Ead

Elimination of bransiend current surges as a cause al nuisanca tripging s
accomplished through the crestion of 2 contralles ime delay. [nany

inslallaticn where 2 power supply ar compeessor modor is on the ling, an
inmsh of curent oocurs when e equipment is li0sd turngd on, The
Bigger the eguipmend, the larger the surge. Althawgh inrush swrges are,
in fact, franziand overloads. ey wsuglly pose ne lhreat ol darmage b b
ling or Ihe eguiprment. So, it is nal necessary or esen casirble t
inlesrupd the power when hey oceur,

The hydraulically-contralizd time-detay machanism ol @ Hanemramn
breaker eliminales nuisance fripping without lessening cwarlaad protac-
Lian. The delay is inversely proportional te e gverlead; responss
quicker an lange overloads, whene greater polential denger exisls, and
slawer gr srrall eearloads, Bacapl in spacal hgh-inrush models, hedey
cverload and short-circuit currents of greater than 10 times the breaker's
raling provids instanfanzous respenge, (AR inskantaneus-np Dreake 15
available for use on, for esample. modarn medical and communication
Equipment, which can ngt talarale even boal pearlmas.)

For added prolection, thi ime-gelay iz sel-atjusting ta ambient
temperabure condifions. At high armbiants, whara the aeerload telerance
ol misl ircuits i loweresd, the viscesilty of the special Aus in e
breaker's dashpat is lessened, and the tima-delay respense is Iharety
shietengd, AL loww femperatures, the responss = carrespondingly longer
ta allaw for cold-equipment starlups.

The hydraulic-magnetic principle (how the breaker works)

-

1. The Heinemann hydraulic-magnetic cireuit 2. With excessive cument, the magnetic-flus
force increases, pulling 1he irgn core
toward the armaiwe end of 1he lwae. This
core insertion regucas the refuclance ol ha
magnetic circuil and iwiher increzsas the
sirangih of the magrelic lield, The special
liguid regutates the core's speed of travel,
craating a canlrolled g delay hal is
nversaly propertional b 1he magniiede of
fhe averload, IF the averbiad subsides
nefong the core reaches Ihe pale piece, the

oregker operales on load-currgnl-produced
mangnetic-flie variations ina salensi. The
coil is waound ground 2 kermetically-sealed,
Aof-magnehic fuhe cantaining & spring-
Ipaded, mavable inn core in & spacial-
Npiai Wl e The lpad curnent either al ar
pelow the breaker's nomingl rating, the
mannetic flig 5 af insilficient slrength 10
miose the corg, 5o il remains al the end of
h2 fube coposite the armatee,

[#1]

Wien tha magnedic fux reaches a predetar-
rniesd valug, i armatare i5 altszsied o the
pole piace and the braaker frips, (The
breakir may Trip befare thee core reaches
the pala piece i the crifical fhus value is
achigved firsL) On veny heawy averloads o
shoet cirgwilz, the flux produced by 1he coil
alane, reqardiess ol corg positien, 12 5uih-
cient 1o pull in the armature. This circuit
inbarmaplion accues wilh npontentipnal delay
a highly dasirable rasponse characiarislic

core returns B ils origingl positicn, and [he
nrezer dees not irip. (For nen-delay appli-
cations, (he breakar is madified to cenil g

inerdianal delay.)

12



Heinemann Circuit Breakers Series J/S

E.-T-N

Time-delay curves and characteristics
Tripping specifications

Time-delay trip ranges
Breakers (in slandand wall-maunt pesiliang shall hold 100% rated laad.

B0 Hz and O

graakers may frip hetween 101% and 125% rated load; must trp al
125% rated load and above, &3 shown an time-delay curve selectad.
Breakers rated S0/G0/D0 hawa & must Irip of 135%.

400 Hz
Breakers may irip betwaen 101% and 150%, must trip an 150% ang
b,

Mon-time delay irip ranges
Breakers have no deliberataly impased delay and will trip inslantangous-
Iy as specified

Breakers shall mold 1005 load.

greakers for S0/60 HE or ¢ sarvice may [rip between 101% and 125%
rafad oad, must frig al 125% rated lead and abowe,

Birzakars for 400 Hr service may trip between 101% and 150% rated
lod, must Irip at 150% rated load and abave.

MNOTE: All the curves shown describe breakes response with no pre-load-
ing. (Breakers do nat caery current prior o agplication of ceerlaad for
calibration tasting.)

Curves ara platled at an ambient temperature of 779F (259C), wilh braak
2r5 in the stangand wall-raunt pesition. Far nonstandard maunting, can-
sull tactory

Nominal DCR and impedance

Time-delay curve selection
1. Daterming required Iragquency.

2. Determine required high inrush tolerance (tolerance 1o starfing surges
taused by high-reactance loads such as fer-resonan! power sup
ies which may [&s1up ta 8 millisecands). Select lowest high mnesh
Inlerance compatible wilh applicaticn.

3. Determine required curve characteristics besed on applicatian;

Long time-delay curve — mator slarting, locked rosor tolerance, gener-
Al purpose applications.

Medivm time-delay curve — transiormer profection, capaciior loads,
specidl incandascent lamp lgads, gengral purposa gpplications (most
widely used curve},

Short time-gelay curee — eleclronic eguipment.

Instantaneous curve (no dediberate time delay provided) - unusual
gircurnatances in eleclronic equipment and olhar special applications.

Mote: Inrush talerancs is defined &5 4 single pulze of half sing wave
peak current 3 millizeconds duration that will not frip breaker.

400 Hz Delays

DC Delays (Resistance in Dhms) B0 Hz Delays {Impedance in Dhms) {Impedance in Dhms)
Current Curves Curves Curves
Rating P-2-3 DuCan p-2-3 DuCon
Amps.  10-20-30  251-252-253  2-3-20-30 10-20-30  251-252-253 2-3-20-30 P-1-2-3
(.05 47 T | 415 336 ano 744
0.1a 127 182 174 138 176 185 a0
0.3 412 7. b4 3.0% 7.3 .4 g3
1 A5 1.65 1.67 o7 1 .5ED 1.780 1.74
] 2050 A6y JE9 151 ora A6 Ard
10 a4 JHa 7T i mr2 53 O
15 A58 1164 M146 0060 M2 1455 0
2l 045 A6 L0067 S Q0G7 068 J060
0 A3 A026 M02E 031 (2R 029 0037
&0 a0y 1020 00g iliiky A0020 014 1024

DCR and impedance based an 100% rated current applied and stabilzed a minimum of one haur,
Telerance: 0L02 amps 1o 2.5 amps, = 20%; 2.6 amps 1o 20 amps, +25%; 21 amps 1o 50 amps, +50%.
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Heinemann Circuit Breakers Series J/5

Curve 2, de 50760 Hz

Medium Delay
-'-:lll-'! - : ¥ i i i i :

)
-\_.;-.':l.l
2

T — [P [=={ ey
oS W S BE R0 ED W e T

I a@'m CLRREAT - PORCINT (F AMPIVE PTG
Parcan ol satad carreal v Inp detay a1 350 C bredbars nid profaded

% Overlad 100%  1EMR 200% 400%  GI0%  A00% 1000%
Delay Macimem [seconds] “otp a0 18 23 15 a 2
Daley Mizimum (secands)  olp 7 ) 25 13 U E o

Curve 3, dc 3060 Hz
ahort Delay

100

= 8

TR TRE - SEORDES

i
ar :.: i = :. .: =l
D1 M0 30 40 0 &) 0 BN 30 0 D) 1Ad
0 ET DURRINT - PERCENT [F SMPERE FATAL

Fercent al rated cerrest vs Inp Selay at 267 € brezkers not preladed

% vl 1% 135%  #00%  ADD%  RI0% B0 fDDO0%
Dalgy Macmem [gecoads] ~olp q 149 X 14 12 1]
Delay Mizimam i secandsl  soip L ] 113 117 ik oiH

Curve 2, 50,60 Hz
Medium Delay
LLlLg i

o

:-'1':

=

3,

=
B

a5 0 A8 30 40 S50 O d B AT KD N b

5 DUSFENT - PERCENT [F SNPERE FATAS;

Parcant ol raled cerrest vie Irg Salay al 352 ©: brezkars nof preliaded
% Iverdoad 100% 125% 0% 400% L0O% BDO%W  N000%
Digley Meimom [seeonda)  rop 10 13 76 1.5 E 2
Delzy Mirimam (secandsl  rolbp 10 1.7 25 15 ms 1]}
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Curve 3, 50560 Hz
Short Delay

R T P e e e e

=

0 S0 G0 0 B0 S0 K0 B0

TURREHT - PERCENT OF SNSERE FaTass

Parzenl & raled curranl vs, Yip deley al 259 [ Braakers ol graleadsd

% Orverioad 10 125%  200%  400%  ADD% HO0% 1000%
Neday Rasimum (secands)  na fig 12 T 3 : 05 n
Dedag Winimim [ssEoads]  nolng I 15 ] il 5 O

Curee 10, 50/60 Hz
Long Delay

]
eealll
S
B
£
=
=
e 1 1 | 1
kOO U I (R~ T (O VI

0 CURRERT - FERCENT [F AMFSFE RETBG
Perceal of raled curend s, trip delay 2t 25 G; treakers mal preloadad

TR

% Overkaad ek 1% 2% SI0%  E00% BRI 1anD%
Detay Maziimim (secends)  nooip HIE 120 2 ] 5
lefay Minimun (secords)  nomp il i} 2 b o i

Curve 20, 50/60 Hz
Medium Delay
L i

1

=

TAP ThE - SE0060E

L} 1 1 1 i I 1 1 |
I N N0 &) 50 BN 0 BN 3N

" DUSRENT - PEREMT [F ENPERE FATAE
Percesl of rated carcenl ws. Inip delay &8 25 C; breabers nal prelozded

W xa

W erlaad 100%, 14%  200% S00% EO0%  EOO% 10O0%
Dekay Maximam {Sezongz) amp 10 il 4 3 i ]
Detay Mnimum (S2cards) oo np 10 1.7 K| 1 [r2 an
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Curve 30, 30/60 Hz Curve 253, high-inrugh 50/60 Hz
Shird Delay shart Dalay
B0, I ) e |

- il = e i s .
i = ms:lmT‘..L"f
") g”-" R —t——Fuiei-oerepler 'r—!
B o - | N e B s S G Sl G
L = T I
W =
a A
4y Al
s
WM @ a0 W @0 W W o 00 e G Ml % 40 s & AW E0 a0 0D 0 BD
L By CIFFENT - POACENT OF AWPTRE AT i B5'® FERCEMT 10D
Parcenl al raled currant vs. Sip delay al 25¢ C; breakers nal preleadad Percart al raled currert v, trig delay al 267 C
% Ovarlozd ners. 130% E‘IJIJ% % END%  BI0Y 1000 % Nueiload 100% 125% D00k A00%  GI0%  d00% 1000%
Dielay Wacisum (Beands) oo I-' ] 4 2 1 16 Dizley Macinon [sacosds) ok 17 18 .40 030 o2z 015
Delay Mirimem [secmds] oz 15 ut| s 1] 36 Dzlzy Micimum (secondsl mobp 1 16 [ITE nn: Qo g2
Curve 251, high-inrush 50/%0 Hz Curve 2, dg
Long Delay Medium De]ag,r
L] . . SO ‘1'" — T
=] | Thi 5 :
! I I : I ;I E EE:J.[ |.|.I!1.E!. e
I'III!_._| " | mt-nr:l mrrnr:pr_ i— I
g“i 3 . 1 _:-f
i T w
5 I |;| | ‘.'
R v
T ml [ oW @0 S0 a8 N0 M0 a0 W Te o o
0 PEACENT L0 1 15 I CLRRENT = RERLEHT OF AMPSRE RATHG
Fereant al rded cueneed v, trig delay al 757 Fercand ol satad cernesl v I6g felay o1 35 . bragkars nid prekaded
% Dvearlpad 0% 125%  H0%  400%  600% ﬂ[l!l‘.ﬁ 0% % Deeload 100% 125%  A0%  400%  GOO% Q00 1000%
Dalzy Mammuom |secosds) ol 4[] ¥ 15 B L Delay Maemem [secoads)  robop 20 1 E; 5 3 i
Dazlay Mizimum {secengs) ool ™ 15 3 1.5 '.".- 3 Dexlay Misimam (2icandsl  rolp b i 15 05 0 il
Curve 252, high-inrush $0/60 Hz Curve 3, dc
Medium Delay Short Dalay
K000, W 1 i N ' 1 N i & 1]
| e "'I"r.|:| curve 15 hnwd i
0|1 - | T
=t Emknmmﬂﬁ .
11— b I -1—- F-..I.ill.".i L.L'-I.'\'I.-II.L -|——|——| wgill
1 1 3 -
i N
-3 w
:
e e e e f
W20 W W & B0 A0 60 6 U0 W GE Mm% a0 S0 60 0 @0 80 0 06 m
1 B FERCENT LD&Z [V - CURRANT - PERCEMT [F ENMPERE FATMG
Fercant of rated cerreal ve Inp Zelay ol 367 C Precrt of rated cerseal we Iiip ditay 61 25% G2 hieakers nl prok sdisd
% Nwwtlead 1% 125% w0k J00k  600% ﬁ[l]'if: 1I][l]'-: % Dueclead 0% 128% 0% 400%  BI0% BlO% 1000%
Dalzy Meximem [seconds] rolbp 100 A ] 1.6 i 13 lelay Mzumem [secoads]  toip b 19 1 14 15 [15]
Dalzy Minieum (secands) ot 1] ] 45 nag nig nn Delay Minireure (2ecand2) tobp i 15 3 11 s oM
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Curve 10, dc

Lang Delay
i .

SEORCE.

TRF ThE

! w0 KN s S0 B0 AN A0 M0 R i 1N

@O [URRENT - FERLEHT OF AVFERE RATHG
Pereeal of raled currand vs, Sip deley al 23 0 Sreakers ol gralpaded
% Creerbasd 100r% 1% 0% 00% GO0 EO0% 1000°%
Oriay Masimum (secards)  mamiz 700 120 7 ] : 3
Defay Minimem [secoads]  mabiz £l 10 2 5 115 11

Curve 20, dc
Medium Delay
1]i18 ..

0L
ki
W
e r—— =
" 00| A0 a0 M HE HE G ED G0 1 0 o
LU -0 -1 BTN - PESCEST OF MMPESE 2N0NG

Parcent al mled corrert vs. irig delay al 267 C; breakers Aot prekiaded

% Mvaiload 100% 125%  #0%  JA00%  6D0%  B00% T0D0%
Delay Macinwen [scosds)  robp 110 1d | S ] ]
Delay Mivimum {sezznssl  robp 1] (I E 1; m

Curve 30, di
ohort Delay
Lo i

L VI L U UL )

5] URREHT = PERCENT OF ANPESE FATING

ey U

Pevcesl of rated currenl vs. nip defay 2t 250 C; beeakers nal prelozded
% herlaad 100% 126%  200%  &00% A0 EODR 1000%
MLy Magimiim (2eeandz) 2 1 i
Detay Minimom [g2conds)  nag 1 15 i 15 o 106
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HEmp 17 1.4 4

Curve 1, 400 Hz
Lang Delay

10 e

R TRE - SHIHE

I I O T O O . O
1} 150 CURFEAT - RERCENT (F AMPTRE RATING

Pezcart of rated carcenl ws. nip delay 2t 259 C; treakers mal preloaded

% derzleas 100% 180%  203% &I0%  EN0%  RI0% 1000%
Delay Maximem {sesenisl oo ip =0 120 & LI} [ 15
Dalay Minimum (S2cords)  nonp a3 10 2 & e} 1

Curve 2, 400 Hz
Medium Delay

K00y

L

1] 13 [ARAENS - PRACENT (F AMPERE RATING
Percenl gl raled currend w5, wip delay al 737 G areakers a0l graleaied
% Orearhii) pli}i3 130 210%  400% 6% A0 100
Uelay Magimum (secands)  main: hyi| .o 5 ? L 1%

Neday Kinmum [secoads] ooz [ iz ! i 1]l ne

Curve 3, 400 Hz
Short Delay

1o [ e [ pe——e—

I |20 30 40 0 A0 A0 BN G0 KO 006U
P = CURFENT - JEFEIHT OF AMPTE RATHG

Harzenl al raled currend vs. Sip delzy al 258 ©; breaders Aol preleadeg

% Mvaiload % 150k 20%  400%  600%  a00% A000%
Delay Masisnun isacands) ol i 23 5 a5 12 15
Oelay Hinimem [seceads] ot fi 7 4 M ms H



Heinemann Ei_r_*EL_J__i[ Breakers Series J/5

Dimensions
Series JA/S

Far mglric threads, consult Rclary,

All dimansions are in inches/mm, tolersnce = 032781 axcent whare noted. Dimensicns ane
given here caly a3 a prefiminary guide [0 specifying. Final engimesring drewings should b mads
[rom the [alest Heinemann fzolory drawings, svailzhle an request.

2 Palr 3 Pole
Hotes:

1. . 2007508 is the madmum depth of recess in the breaker for
accommogaling maunfing screms, Whan detarmining e
mounting serew lenglh, 9o nol eeeed “mounbng gane Mick- e '

ET_ Toicuo
F%LTT  wssagm
¥ I i [T T ]
1 r [HLA =N
i
i 1
e ol |
T i 1
1
1048 | ;
T | i
i
1
2 el
i

Zingle Pole Faneal Sutoul

For ulti-pale cutouls,
usa | TED katween center lines

-;ISEE NOTE 3.

. g w & I' H -4 - ' _ - ——
; :3-3&-.*. Lllu: 05 08 l:llrrleus_..ﬂn_. e IR . Serles Trip Conslruation
: rmm shivan hau_n I':anqm ties installed. Befer i Table D far | ot T | s = e
various handle conligurations. 1 " ATSCREWTERM. | T3 | va | w3 | T8 | wa |
4. Bxtended back supplicd on breakers wilh saesial functicn ir- Seclion AA — ! .
Cuits, Swpplisd on olhgr constructions at manetacioress option.
il —t g AN
i 5 -1 Rl Bl [EX ] R
[
| | i | Fu—_'. i1 3 I:'—' F
L—;:Tl ﬁ — . ) e "I! ‘Jz n 2 ]E%ﬁ
" | | - R %,
i | E )
e | ] !
1
% | |
: &l J'
fsals| _ e
B — £ b _a%
— | — | "
D @ * LPs U ]
¥ Altornate
= ﬁ-':_ o Tarminals
1 ﬂ HITE:
o L For sciew-Igpe
'[' et i el
— e s Tty B
Shunt Tap Conalruclion !‘L::h‘-':'qI:‘EPﬁ'lp:_f
QLR O TERAR. a5 | BE | A ;:b:::::"lku
ALT, BCREW TERK TH | VS | WS sOuck-On Terminab by Dot Saikes. T 5 W0 D
L ON TS
mm}‘“—-_. s 2 W 2 TR
M | B | C6 |

Motes: 4 Construclion codes: A% and “T"=50/60Hz. "B” and *v"=DC. “W" =400 Hz.
3. ME-0L5 pitch, mete meunting clips available.
& Handles marked “0M-0FF are available.
7. Qverlgad profection and/or switch canstruction can ngd be suppled i 1he zame palg 25 velay bip,
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Series JC/S
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Series-trip with aux. switch

World/VDE switch rated aver 42 volts

Domestic market aux. switch rated
125/250 VAC

= .:-:I:._ _.-‘
=3 =7 T
"—{1:! a7
. e ==
= T I [ | T
| by fis
| (1]
L — T Kix o T
: i ., T
| e
y 1 _

s b i REG fles
!:J - AT— | am = - 5 o |

ial ey ‘-d I | | T T~

Saries Trip Construction
[omconTerm | a2 B | e | B2
MTSCREWTERM. | T3 | wva | 18 | ve

Series-trip with aux. switch
World/VDE switch rated under 42 volts
Contact factory for catalog number

el
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F.T-N

Series JE/S
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Heinemann Circuit Breakers Series J/S E.T'N

For the widest selection of circuit protection, T
from 0.01 to 700 amperes, look to Heinemann.

W
Sezies HW ‘:é ~ Zares L

300

KO

Ra-Cirk-i® Gaghe] Hpdraulia Comzac! Hpdraudic
T2 00 g Paglacist Rocker Hand e Fislacio Wapnabc Diaiea Magrediz Frotecion
125154 0= 1L (a0 A1 014-md
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Eaton Corporation

Commercial Controls Divisian

4201 W, 27Mh Stragt

Milwaukee, Wl 53216

Phong; (3001 526-5478, Fax: (414) 449-6760

E.-T-N

Products desciibad by fes £l 0 &re COvered by ong Frimled in 11,54
of motm: | efival Statess of Amenica padents and dpoecquitle bi-128
Js8iga b, where aaplizank R HER | V]

-

For warasty inbrmabon, see S0 Budletin C-C7 0,



