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1. Construction

1.1 Multiple - disc type clutches with slip-rings

Types EK, EK...B, EK.. H

Marimum ouf of true

on the diat 00008 Cluich type oitage, Power 1) Cluteh Plaes|
Ouler driving cage EK, oiso | V) jconsumplion Mumberdrma.
o . design 8" rw) of | fure
Current supply brush " Quier clutch plate and “H* Pag | Prag pairs play
."-_n'i.b-_?‘fﬂy___ - RN frorer clufch Fm frmm)
Magne! body  gE= - Armalure plohe 0.25 24 15 25 2 0z
coil | : __Face of magnet bady 0.5 2% 8 6| 2 o7
-_rl’P" Serial No. A musf nol run gul of ! 24 18 13 3 Lo
Voltage square 1o the axis by F 2 | 13 85 4 1a
Voltoge I~ SRR
Splined bush mare than D0024" 2d 2 (17 13| & 12
5 . )
fangr driver 5 2 26 |19 | 5 28
5d 24 |28 20 5 id
10 24 23 17 5  Z8
04 24 35|25 5 20
N RIS S — 10 2 | 34 | 25 5 24
Fig1 A B
Type £K 20 2 |43 |31 | 5 |25
with spiined bush 204d 24 |51 |37 | 5 | 25
1
208 26 | <6 | 33| & | 30
€0 24 |79 |57 | & | 40
é0d 26 |43 |60 | & | 35
s0e 26 | 68 | 49 8 45
s0d | 24 |9 |66 6 |40
80 | 26 |29 | 84| & | 50
120 ¢ 24 | 140 (100 ] 4.0
150 24 |155 (no | 7 | 45
Fig.2 Armature piay fo be megsured 120 24 |200 |40 | 7 | 558
when cluich is energized 630 | 24 |30 |220 o e
1000 | 24 |320 (230 '
1) Al @ coil lemperature of 20°C or 120°C
| Type EK..C
| _ Ciuteh  Woilage| Power 1| Number of |Armaiure
I Masimum oul of frue type (V] consumpltion  clulch play
on the dial 00008" W) piares (mm)
Fig.3 - Cuter driving coge Fap | Prag| inner | outer
\\\\\ Ex 1 c| 24 |re |13 3| 3 10
] —
v ] b == ex 2d¢| 24 |17 |13 ] ¢ | 4 12
- N[
Type, Serigl Mo 7 N Ex Sdc| 24 |28 |20 5 | 5| 18
votrage %7 £
/ 3 Ex wodc| 2¢ | 36| 26| 8 | 5 20
: Externally spiined bush
s AN AN - _E_r:_adc___n .._5: JT _s : >
) Ek 40dC| 2¢ | 83 | 60| 7 | € 75
EK &0dC| 2¢ | 51 |66 7 | & £.0
EXK 80 C) 24 | 8% | 64 | 7 & 50
EX 120eC| 24 |140 (100 8 7 ]

The armature play of design “C" cluiches 15
pre-sel ol the works af the assembly sfage 1) A g coul temperature of 20°C or 120°C
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1.2 Multi-disc stationary field type clutches

Terminal block
Magnret

Type, Serial No.
Voltage
Cail -
Guide plate for u{
the magnetic flux
Bearing

Types up lo EKR 20

Inner clutch plate

Outer clutch plate

Ouler driving coge
Armature plote

I Externally splined bush

Fig &

Troe, Serial Mo.

voltage
£

1 | arma-
ctuteh  |voin c“"""{ Mmoo )
type {v) tion (W) dmm‘-pw ¥

P2g | Pr2o[PO1®S |fmm)
EKR 1 24 |34 | 25 |3pairs| 1
EKR 2 24 |40 | 29 |speirs|i2 |,
* fner 3
EKRE 24 |44 |32 [gineriys A
EKR 10 26 |70 | 50 |5pairs| 2.0
EKR20 2¢ |86 |62 |Spairs| 2.5

-

infernally splined bronze bush.
1) At a coil temperature of 20°C or 120°C

2)

Types EKR 30 to EKR 250
and EKR 306G to EKR2506

Fig.5 Type EKR
¥
Type, Seriol No
Voilage
Centering bush = -
Fig & Type EKR. .G

Minimum d¥imensions

Type EKR S has on armolure plate with on

Cluteh  |voltog M"r}. Mm
irpe | V)| pon qwy PSR gy | Y
Pagp |P12o PIares | rpm)
EKR 30 j !
24 (100 | 72 |Ppairs| 4 Pl
EKR 306 For
EKR 40 :
Exr4oc | 24 |5 | 8¢ |Opars| s | Tre
EKR 50 ;
24 |102 | 74 4 rraz
EKR60G o
EKR 80 ;

) 15 a3
gxnoog | 24 |10 |96 |Peairs|25 |15
EKR 120 26 | 150 | 170 |Bpairs| 4.5 1:a
EKRI200
EKRIEO Gouter

26 |207 :
exrisoe | < s I
EKR 250 Toursr :

’ 15ar

exr 2506 | 24 2261767 [gmmerl 45 |15

1) At g coil temperature of 20°C or 120°C

2) Minimum dimensions




1.3 Toothed type clutches with slip-rings

Types EK..Z and EK...BZ

(olso swiloble for dry opergirng conditions)

Fower |
Cluteh Vollage | I
fyoe UL BT
Pag |Prao
EX 0252 | 24 75 | 55
ex 05z| 2 |12 |45
EX 1 I oy 13 |es
Ex 187
Slip=ri
e 8 ex sasz| 2 |7 |
P Toothed rim
Coil ot ex saz | o |01 3s
Type, Serial No | - EX S5dBZ
Valtage K Spring EX 100Z | 24 | 57 4!
Selined bush o] EK 10eZ | 25 |58 |42
EK 10e82
EK 20d2
cx 20umz| 2¢ 68 |49
Fig.? ) 8 Ex 206z
el ’az 26 59 | 42
e EX 2 ek o;z [
with splined bush 4
Pl ex s008z| 7 %7 |50
EK 40 eZ [
ex soez| 68 | 49
youpto EK 182 0.3°%, from EK 20Z upwards 04" Ex60dZ | o0 | g | g5
EK 60082
EK 80 7
ex 608z | 24 |00 70
EX 12062 | 5, |p22 | g0
EK 120¢82
EK 160 7 o0 request
EK 16082
1) Al o coil temperature of 20°C or 120°C
1.4 Stationary field toothed type clutches
Types EKR...Z
Power 1/
Clutch | voitage .
consumplion
Guide Plate for the trpe v (w)
! magnetic flux Fzo |Pizo
Terminol Black /_ _Armature exr 12¥ 24 |36 |26
Magnet body Relgining r
Mo A—
o e EKR 2Z | 24 |46 |33
Type, Seriol No Slide ring EXKR 52 | 24 |52 |45
Voitage x:_. - Toothed rim
Bock spocer /[ - S pE——— EKR 10Z | 24 |77 |5€
Bearing 7 __Front spacer EKR 202 | 24 |58 |70
N 1]
N - Ekr 402 | 24 |155 |no
Fig 8 Troe EKR..Z EKR 602 | 24 |165 | 120
EKR 862 24 210 | 150
EKR 1202 | 24 |220|160

1) At g coil temperature of 20°C or 120°C
2) Connecling leads anly



2, Installation and commissioning

2.

.y

The type, serial No. and voltage are marked on the back of the magnet body. Prior to the despatch froa our works
the clutches are coated with a special oil to prevent corrosion and, provided that the clutches are clesn, they
can be fitted to the machine as received. However, should it become necessary to clean the clutches only paraffin
should be usead.

Gearboxes fitted with electronagrelic clulches should be cleansd carefully before assesbly, The clutches attract
farrcus particles which are liable te bridge the insulation. The wear of the clutch plates is insignificant and
has no detrimental effect whatscever on the cluteh.

Multiple-disc clutches with slip=rings

The utmost care must be taken when Fitting the nagrei bedy to the shaft, particularly when the magnei body is to
be fitted without a splined hush, Remowal of the magnat body should be kept to a minimum go as not to impair the
initial close fit. As the magnet body is of soft material, any formation of burrs nust be avoided, For this reason
all sharp edges Aust be radivsed,

When assentled, the magret body should not run out of square to the axis be more thant 0,0024" nor must the
slip=ring rum out of true by more than 0.000E", If necessary, the hardened slip-ring should be reground to a
super micro finish after asseably, The surface roughness must be less than 0.127 micro inchaes.

The correct armat.re play is stated in the tables under paragraph 1.1 and applies to a horizontally mounted
cluteh and it can be checked when the cluteh ig energized (Fig, 9]. With a vertically mounted clutch it is
advisable to fit the arrature plate at the lower and and it is reconrended that the aematurs play be kept
slightly below the specified values, In order that this can be carried out a non-nagnetic spacing ring(preferably
brass, on ro account plastics) can be fitted betwsen the limiting pirs or ring and armature plate te give am
armature play of approximately 0.008" (Fig.l0).

Clufch energized Clutch de - energized

NN

o Armature play

s,

Armafure play 0008

|
LY

‘i
\_armoture
reE - Fig.10 \M

] Z Z |

The pack of cluteh plates for types EK, EK...5 and EK... H are assenbled in the following mamner: an outer clutch
plate is fitted to the nagnet body follewed by altermate inner and outer plates. The eluteh plate pack terminates
at the armature clate with an inner clutch plate. Only clutches of spacial degign, whers the armature plate is
externally supported, have an cuier eluteh plate to terminate the clutch plate pack,

On types EK...C, ar inner clutsh plate is fitted adjacent to the magnet body followsd by alternate outer and inner
clutch plates. On typas FX 1 C and EK 2 of the cluten plate pack terninates with an outer olutch plate, whereas all
other clutches from EX 5 d0 upward terminate with an inner clutch plate,

The rumher of clutch platas is stated in tha table associated with Fig, 3.

Important: The assembly instructions given abowve for the cluteh plate packs should be strictly adhered to as
incorrectly assesbled clutch plate packs are lisble to damage the magret body or armaturs plate
through rubbing,

The armature platss have a bronze bugh with collar, When fittirg the armature plate ensure that the collar faces
sutwards ard not irwards towards the cluteh plates. -




2.2 Multi-Disc Statiorary field iype clutchea

During Fitting or dismantling, excess pressure or blows should be avoided to the bearings which are fitted
in the clutch body. Therefore adequate tolerantces should be kept amd fitting/withdrawing teols should only
be confined tc the splined bush or the inmer race of the bearing,

Recommended pressure poinls for fitting or withdrawing fools —

Fig.m Fig 12

Where possible, it is reccamonded that the cluteh be assembled to the shaft in the following manner: Firstly
tha splined bush together with the guide plate for the magnetic flux, should be fitted to the shafti, followed
by the magnet body which contains the bearings, When this method of fitting is mot possible, the elutch can
be fitted to the shaft as a complete unit, but ensuring that the fitting tools are applied only to the
recommended pressure points as outlined above, When withorawing the bearings for dismantling purposes the
recommended pregsurd pointe should aleo be used.

The cuter driving caga(Fig.4] should be fitted tc the appropriate counter part and secured.The driving cage is
supplied with a rough bored pilot hole.

The correct anchoring of the magnet body provents turning of same and does not apply any axial or radial loads.
If imcorrectly fitied axial or radial loads are applied tc the bearings, this is detrimertal to the satisfactory
eperation of cluteh,

The cluteh plate paek is assembled in the following marner: At all times the incer plate is next to the magnatic
guide ring followed by an outer plate. The remainder of the pack is Titted alternatively with inner and outer
plates and finishes up with an outer or inner plate according to the number of plates specified im the tables
1,2 and is completed by the armature plate.

In order to obtair a good conductivity of the magretic flux
from the stationary magnet body to the rotating guide ring

& conical shaped air gap ™" is used on clutches up to EWR 20
inclusive (Fig, 13).

Since this air gap is the governing factor for the
satisfactory working of the cluteh, shims are used to compens
sate for any manufacturing telerances, In the evert of
clutches being dismantled all shims should be re-fitted to
the clutch from which they have besn taken.

The specifiad clearance "Y" (see table 1.2) betwsen the
stationary magnet body and the rotating guide rimg must
Fig.13 Types up to EKR 20 alsc be maintained for clutches type EKR,..G (Fig,ld)

In order to be able to chetk that the air gap "y" is correctly
set at the final assemoly stage, we recommend that prior to
the final assembly the clutch body and magnetic guide ring
should be assembled with shims ingerted between, The thickness
of these shims should be equal to air gap "y" as stated in

i the tables. The front face of the magnet body should be
o marked on the gircumference of the guide ring with a seriber.
‘A . After removing the shims the firal assesbly can then take
place, enmsuring that the line scribed on the quide ring
lines up with the front face of the magret body.

Fig. 14 Type EKR.....G



2.3
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The correct armature play is stated in the tables under paragraph 2 and applies to a horizontally mounted olutoh
and it can be checked when the clutch is energized{Fig.l5). With a vertically mounted clutch it is advisable

to fit the armature plate at the lower end and it is recosmended that the armature play be kept slightly below
the specified values, In order that this can be carried out a non-magnetic spacing ring !prohﬂbly brass, on
no account plastics) cen be fitted betwsen the limiting pins or ring and armature plate to give an armature play
of approxisately C.008", when oluteh is de-srergized (Fig. l6).

Armature play 3008

S S ) Spacer ring
Fig. 15 Fig.16

Toothed type clutches with alip=-rings

The toothed type clutches with slip=rings are similar in their design to the multiple-disc type clubtches with slip-
rings, On the toothed type elutches the torque is trarsnitted via the two tootned rings instead of the cluteh plates,
One toothed ring is fitted to the magnet body whersas the other one forms a part of the armature plate, The magnet
body for both tyces of clutches are in principal idertical and for fitting and dismantling caragraph 2.1 should be
roferred to.

Special attertion to the tooth cleararmse which is a governing factor to the satisfactory operation of the elutech,
The values which are given in the tsbles under paragraph 1,3 should be strictly adhered to, Furthermore it is
important that the six outer drivers on the armature plate encege &nd move easily in their conterpart without
jamming,

The clutches should only be encaged whilst at standatill or at synchronous spsed, However, they can be disengaged,
whilst wnder load, Thesa clutches can also he used for dry operating conditions and brushes for dry operation must
be used, These brushes have identical dimensions but have a carbon insert in place of the bronze insert for wet
operation, for futher particulars refer to paragraph 4 "Current supply brushes", When the ¢lutches to be operated
under dry conditions, the slip-ring should be cleans=d with paraffin before installation in order to remove the
protective oil film, Even the slightest traces of oil or grease should be kept from the slip-ring and the brush,

Stationary Field toothed type elutches

The bearing arrargemsnt for the magnet body of these clutches is similar to that of the multi-disc statiomary field
type clutches, Therefore the particulars given under paragraph 2.2 regarding installation also apply. The tooth
cloarande for the disengaged cluteh 1o pre-set at the works ir the assembly stage, The froat and back spacters as
shown in Fig. 8 under paragraph 1.4 should not be interchanged and care should be taken when re-assesbling a clutch
after dismantling that these are replaced in their origiral positions, Due to the bearirgs this clutch is primarily
suitable for working under wet operating conditions,

The owter drivers should be able to slide into their courter parts without backlash or jamming.

The clutches should only be engaged whilst at standstill or at syrchronous speed, however, they can be disengaged
under load,

Lubrication

0il supply

Satisfactory working of the cluteh is also governed by the correct lubrication arrangement, Clutches which are not

sub jected to an excessive thermal load or the smaller size of clutch can be luoricated by a drip feed or by the oil
mist prevailing in the gesr box, This deea rot apply te the tcothed esluiches with alip-rings described wunder paragraph
2,3 which can alsc be operated dry if current supply brushes for dry ocperation are used. The clutches particularly
the slig-rings, should not be immersed in oil.

Type of woil

Only well refined solvent mineral oil, having a high resistance to ageing should be used, Tt must remain
neutral with resgect to ccpper and steel, sven in the presence of small quantities of condersation water

and at high temperatures. In order to coviate oxydation or ccating, which would be conductive, the oil should
have no electrolytic properties, thus eliminating the unsatisfactory working of the clutches. If in doubt,

the dgcl. suppliers should be corsulted, Preference should be given to cils with a wiscosity of BY Redwood ssconds
at 50°C.

In most of the applications where 7 electromagnetic clutches are used, they are fitted into gearboxes which
contain other machine parts, so that a common luoricant is necessary. These parts are mostly gear wheels and
roller bearings, which govern the type of oil to be used. It is rscommended thersfore that the selected oil
should contain antieageing and foam inhibiting additives,

—_7 -



3.3 0il charge

4,

w— Selling length =|*

No particulars can be given with regard to the interval betwsen oil changes since this depends wainly on
the operating conditions dmposed on the clutch, the oil quantity available, oil temperaturs, etc, Howsver,
it is advisable that regular oil changes should be carried out, If in doubt, the oil should be tested

by the supplisrs for its lubricating properties,

Dus to the wear on the cluteh plates, the oil may becoms disdcleured, This discolouration is gquits haraless
and has ne detrimental effect on the clutches or machine parts fitied in the gear-box.

The oil level reconmended by the machine marufactursr: mugt be adhersd to in order to ergurs adeguate luori-
cation and sooling of the electromagretic cluiches.

Current supply brushas

In order to snsure satisfactory operation of clutches only the specified brushes should be used,

-

Under wel operating conditions, peripheral slip-ring speeds of up to [ ftis=cs, when elutch is enargized,
arae permissible, A dummy brush must be used for spoed awceoding 30 ft/seca, or when the eluteh is constantly
enargized balow this spesd.

With the exception of a sealed insulating cap the design of the dummy brush is identical to the telescopic
current supaly brush. The dussy brush may be fitted at any point of circusfererce of the eluten,

Dusey brushes are not conrected to the slecteical sugply.

Current supply brushes for wet operating conditions
Currant Dumay To be uses Colour nyw
aupply brushes for cluich code e
orughas Fig,l8 types
Fig,l}

EK 0,25
a4 BX & EX 0.5 gresn 14
TSK 6416 | TBK 616 Ex | to 18
TSH 6/16 | TBN 6116 EX 5d yel Low 22
T5L 6/16 | TBL 6/16 from 30
to 1o
TSNB TBNE EK 10 2z
TsLe TeLE and rad from 30
larger te 100

Fig.18
X!

Fig. 17

When clutches are cperated under dry conditions, tke following current supply brushes must be used:

Current supply brushes for dry operating conditions

Current sucply Under dry Te be used for

brushes Fig.20 operating clutch type
conditiona

ETH 4 dumny brushes EK 0,28
are not EX 1,5 Mo
required colour

5TH 6716 EX 1 to ccde

STH 6/16 EK 5 d

STL 6716

5TN 8 EK 10 ard

STL 8 larger




4.1 Maintenance

The eurrent supply brushes are sub ject to wear to the limits as shown in Fig., 19. 1t is recommendsd
that the brushes should be checked for wear at regular intervals of three months.

Aged oil causas the brushes to become fouled by gummed oil which lodges in the cravices, theresby
causirg the brush to locse its freedom of movement. These brushes must be cleansd by washing out
the resinous deposits. It is therefore recommended that the oil be changed regularly,

The o0il specified for clutehes, i,e, viscosity of BY Redwood seconds at 5!1]"’:, ig recommended for the
optinum working conditions of brushes. 0il having a higher viscosity impairs the relisbility of operation.

TSNE/S1E
TSLE/16

Marx permissible amount of wegr

With regard to the current supply brushes for dry operating conditions (Fig,20) tne markings on
the carbon brushes are similar to those on the brushes for wet operating conditions [Fig. 1
As s00n a5 the sarks have worn asay the brush inserts must be replaced.

_ Drill paint mark

Otd design T

New design

Max. permessible amound of wear
Fig. 20



4,2 Replacing worn brush inserts

The brush inserts "a" Fig. 21 are also obtainable without the stem "o", Brushes for wet operation have
a colour coda arourd the stem to avoid imgerting the wrong type of brush ingerts, therefore the eolour
coda of the insert and stem should be matched before replacement.

After unscrewing the lock nuts "o the brush
insert can then be removed by alight tapping
in direction of "d" and the replacemeant insert
can then be fitted.

A gasket is now fitted to the latest degicn
of brushes for wet operation.

This gasket supercedes the sealing compourd
used in earlier design,

The replacemsrnt of inseris for current supply brushes operating under dry conditions are carried ocut In
the same manner, except that no casket it used,

4,7 Lubricaticn for wet cperating conditiona.

The il spray or oil mist prevailing in gear-boxes is fully adeguate for the lugprication of the current
supply brushes, The slip-ring should not be immersed in oil.

Any build up of oil in front of the brus' , due to excessive lubrication, car only lead to extensive pitting
of the glip-ring, presature wear and evertual breakdown,

In order to obtain a longer life time of brush, it should be mountec rigidly to aveic any effect from
vibrations., If brackets are used for mounting whern not screwed direct into machire housing, the bracket
should be bolted down at both ends tu encurs rigidity.

Current supply brushes nust be connecied io the positive pole of supply. IF connected Lo the negative sele,
the life of slip-ring ard =rush is ccongiderably shortsned.

The specified setting lenth "1V aust be adherad to; a tolerance of + | mm ic permissible, If this cimension
is axceeded, the thrust prassure of the brush would be too low, thus causing arcing arnd pitiing of the slip=-
ring, For further details regarding fitting refer to Fig, 22

Maxtimum permissible devialions

Fig. 22
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5.1

5.2

5.3

5.4

Electrical Connection

The cperating voltage is marked on the back of the magnet body.

+ 5 % [measured on the slip ring
The operating voltage for standerd clutzhes is 24 V with a tolerarce of =10 % or on the terninal).
Type of current: D.C.

Important:

The current should never be interrupted by lifting the currant supply brush from the slipering. This
can only cause pitting of the slip-ring end may lead to premature wear ond pessible breakdowna,

The positive pole of supply must always be connected to the slip-ring and the negative pole sarthed.
Thus the life of the brushes is extended conaiderably.

The surge guerching units should be fitted im compliarce with cur instructions; otherwise excessive
surge voltages may result which would destroy the eoil ingulation. For further particulars refer to
the Publication No. 10, " lectrical Accessories for Electromagnetic Clutches",

No current should be allowed to flow through the anchoring arrangement of the stationary field type
clutches. The supply to these clutches must be connected to the terminals on the clutch,

Repairs

When carrying out ropairs, special ettention should be paid to paragraph 2 (Installation and Commissicning).

If in the course of time the slip=ring becomes pitted or rough it can then be re=ground to a depth not
exceeding 0,040" of the dizmeter. The depth of hardness i1s sufficient to allow for this to be carried
out. The surface roughness nust be less than 0,12 micro-inches, If re-grinding is no longer possible,
néw slip=rings can ba Titted by IF.

When replacing cluten plates, it is important that they are fitted in their correct seguence (see
paragrack 2,1], The armature must alsc be fitted correctly, i.e, the collar on the bronze brush
must face outwards and not inwards towards the clutch plates,

For details regarding the replacement of brush irgerts refer to paragraph 4,2

Ordering spares

When re-ordering spare clutenes or clutch plates the order should list the clutch type, serial ro.
and voltage as narked on the back of bthe nagnet body together with the name of the manufacturer of
the machine where tha clutches are fitted, With regard tc the current supply brushes the correct

type must be designated, If in doubt please supply details of size of thread on the steel body,
length of installation, fitted to clutch type EK.,.,. and whether for wet or dry operating conditions.

Distribution

Distribution and technical advice regarding X eleotromagnotic elutehes as supplied to the angineering
industry is undartaker by Siemens-Schuckertwsrke AS., Erlangen, Germany, also Lheir branch offices,
sales companies and their repressntatives, Furthermore, the design offices of IF are at all times

at your dispesal for designing proposals to suit your agplication, It is therefore reccamended that
new applications of drives incorporating slectromagretic clutches be submitted to & for approval,
stating types of clutches to be used together with all relevani techmical data of application.



