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Nameplated aall Uty dagl

The voltage at which the motor is designed to operate 1s an important
parameter. a different voltage network using the + 10% voltage tolerance
for "successful" operation.
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ALY aall alily da gl e ré}ul (A%

Is the current draw of the motor connected to the nameplate voltage, loaded

at nameplate horsepower and running at name plate speed.
Jaand g (bl aa gl ) $SAall) Canliall 2eally & jadll i 55 die G sasall Ll s
)9Sl A ually &l ) g0 g il A g} 83 S35 500 o paall
Ll

ALTERNATING CURRENT MOTOR W

THERMAL PﬁOT.
M74799

IT Bell & Gossett
Morton Grove, IL, USA.

o This is the rated mechanical horsepower or full load kilowatt

o (KW) rating output of the motor is the power the motor is capable of
putting out continuously ,Continuously in this context means that at
the correct operating load and voltage specified, under standard
ambient conditions, the motor will run indefinitely.

g SIL s sl gl A0S0 duilian 3,8 il s 0
JA.*J\;J})JAQQ)\PHMQM\M&M\)AQM@UANIQUM\ fo
@N\ZJ‘)Q\:L;)J ,g_,,llad\_\e_\.l\,wud\
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H.P. aem. [l 7. Il =
vours Am
. I .

THERMAL PROT. PART NO.
M74799

IT Bell & Gossett
Morton Grove, IL, U S A
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50 or 60 Hz, it necessary to nameplate a frequency ranges.
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The Power Factor of a motor is the ratio of Active (real) power used in
watts and the apparent power delivered , COS®= (P/S).

ANl e 50l g Aladll B 08N s Al g ;o jaall 50N Jalae

kW (Real Power)

Power Factor (pf) = VA (Total Power)

kW (Real Power)

D ) PF = Cos 2 &

kVAr (Rective Power)

o This indicates the maximum height above sea level at which the motor will remain within its
design temperature rise, meeting all other nameplate data. If the motor operates below this
altitude, it will run cooler. At higher altitudes, the motor would tend to run hotter because the
thinner air cannot remove the heat so effectively.

ladie 5l jaall lgle panaal) 32all 6 Juandild 551 o i 2 Jlaiodie (g3l y sl o 5021l el 8 0
ELIEJHUI:‘LJ]SL‘JMAJJQE:LIJJQL M“L.‘\.ﬂ:hh_‘jhﬂ_};ﬂllumlmﬂm 'LI:JH ﬁl):u:j‘._i.u.'l
,SJ-I);JH:&.\Q",.{;HLSS.H,_@LA=1,QLS¢HSMMUHSJIFJ.5I‘,J]d);..‘ll;_lg.q!)_.sl

o This is the number of rotations the motor’s moveable element (rotor)
and shaft completes in a minute if at full load operating conditions. The
motor will Operate at speeds from synchronous speed down to its rated
speed as the load increases from zero to full load, it is the point which
the load curve intersect with motor curve.

Speed = (120*F / no of poles).

de g 5 Jan aaily Jane ol jaall 5 280 3 e jall )l pmal) il 2 A ©
0 O Jaall 334 Ga s o b 5o pur (sl ) il 3l Ao s (g0 213 35 ]l
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o Ingress Protection (IP) ratings are developed by the European Committee for Electro Technical
Standardization (01 WL O) (NEMA TEC 60529 Degrees of Protection Provided by Enclosures -
[P Code), specifying the environmental protection the enclosure provides.
duali 3 [P ey et dglaa da 2 2d5 5 [EC 60529 5 SeilSia g eSH (el a8 4y 5 5% alll auiadd ] jaall dlea
Al ) Abanl
o The IP rating normally has two (or three) numbers:
Protection from solid objects or materials
Protection from liquids (water)

Protection against mechanical impacts (commonly omitted, the third number is not a part of
IEC 60529)

S50 ) el e SRR O

Alall syl amiaall o
Dl o) am Alasl
SailSaall paladll aa Alaall o
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The motor works at a constant load for enough time to reach

51 Continuous duty .
temperature equilibrium.
The motor works at a constant load, but not long enough to reach
2 Short-time duty temperature equilibrium. The rest periods are long enough for the
molor 10 feach ambient emperature.
Sequential, identical run and rest cycles with constant load.
53 [ntermittent periodic duty Temperature equilibrium is never reached. Starting current has little
effect on temperature rise.
Sequential, identical start, run and rest cyeles with constant load.
54 Intermittent periodic duty with starting | Temperature equilibrium 18 not reached, but starting current affects
[emperature rise.
) Intermittent periodic duty with electnic | Sequential, identical cycles of starting, running at constant load and
¥ braking running with ne load. No rest periods.
" Continuous operation with intermittent |Sequential, identical cyeles of runming with constant load and running
load with no load. No rest periods,
&7 Continuous operation with electric | Sequential identical cycles of starting, running at constant load and
braking electric braking. No rest periods.
% Continuous operation with periodic ~ |Sequential, identical duty cycles run at constant load and given speed,
changes in load and speed and then run at other constant loads and speeds, No rest periods,
89 Non-periodically to supply variable | A machine is indented non-periodically to supply variable loads at
loads At variable speed. variable speeds, including overloads, the non-periodic duty type
Supply discrete constant loads including periods of overload or
810 Discrete constant loads periods of no-loador periods where the machine will be in a state of

rest and de-energized.
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0 90 50
A 105 60
B 130 80
F 155 105
H 180 125
o Over 220

Allowable temperature rises are based upon a reference ambient temperature of
40°C. =Operation temperature 1s reference temperature + allowable temperature rise
+ allowance for "hot spot" winding.

Example Temperature Tolerance Class F:
40 °C + 105 °C + 10 °C= 155 °C
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RADIAL TAPER RUST BEAR)

Bearin NCNCF  wN
9type NNP e
NN nner

m P
miall

=08 21 £ g

o 4 NNU
Radial bearings Thrust bearings
Width (B, T) Height (H)
0 | | oje(m
Diameter series (D

Series | Type of Bearing

o

Double Row Angular Contact Ball Bearing

Double Row Self-Aligning Ball Bearing
Spherical Roller Bearing
Tapered Roller Bearing

Double Row Deep Groove Ball Bearing
Ball Thrust Bearing

Single Row Deep Groove Ball Bearing
Single Row Angular Contact Ball Bearing

Cylindrical Roller Thrust Bearing

Z ol~Nlo | EslwW N =

Single Row Cylindrical Roller Radial Load Bearing
NNU | Double Row Cylindrical Roller Bearing
QJ Four-Point Angular Contact Ball Bearing
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gl laall elall 52Y) — aaall Capeally oyl slaad Aaylall 4,



A dajn - dailgS dilua Gudiga

eSl) daall LA Askis

LI (3 kg dupgsl) ilSyanal)

&_t_s‘),d\-gg‘)\)_.d\_é\; ) el <);Ad .;A‘)AE_AMMJl_:iﬂ‘HQd_AA.Jl_Al—FAﬂ
& yadll 5 (induction motor ) (sl & el Jie da ¥ I 20 yiall Hlill e Jazg b ledag

(synchronousmotor) al 3l

a5l 53 oLl o padd) GRSy Alall @ yaall e aad gl as sl (g3 23 sl L) e Jon La Lia g
Jlaa¥) apan oy Wl 1S e o yind Ol Sy @l jae a5y W 48] 22aill a3l sl e ) 5l sl 4l
B Dlpaall dfiala 5 AL Joadd CadlSS s calin e Clalia¥) IS A5 oyl JS (8 Jany
DA e s e GRS Cigae 5 Ul e s 3a3aa al g3 4l ()5S dmgial o o jae JS Gl elld e el
Jeaall Jyaiil) Cag yda g oo (al s aaas W ol Laild g dlaall & paddl (al 52 58 5 22 S
A Sl

Jie & jaall 138 6 ) Cogu

BV | 5 ST PR

A jaall o 53l 5 Joail) Y na-

G oaall e Jaall (mid g 50l ) Y ana

< aall dleall dn -

& aall elal) ciliaia -

eSSl Jaall ooV Cilyinia -

& o) 4d Jary M) o gll 3ol a2 A o s - Y

B Jas 511 Bl e A 3 ilS 1A 4 g A 50 40 00 oa A 3 dasy (8 Jaal) Jeail aanal IS jadll
S 13 uSall 531 ad) As o o Al JalSU Jas) (ge iSh @ paall Jpent (S 4 e a2 40 e
da ) ) et ) s da o gld Jel&l Jaadls & jaadl Jasy Ladie 4a 50 40 (e 5S) 3 all 4a o
ol Jaly aamiedl Jd sl ps e g

4 s A0 130 s daay B g sl e d

4 5k Ax 0 155 = dasy F g sl (e )

e da 180 s dead HOogsl e doa

B gsill o) F gsill (o dan e H g5 o doadll Juadi 8 Ll Uad dlla
el oo et 3)a ls o (B deall deaty h g il e @ padd gl (sl alEie VI s i3

bl Sleeall Taladl 5)laY) = aall Capeally ooyl slual Lalall 4,0



A dajn - dailgS dilua Gudiga

GAY e BT ale daall by desihy hopall e dadl Gl e AY)
(180 -155 — 130) dafd (il M 3l jall 48 Jsi H SIF 5| B g (sf 0f Al
Ol (Sle
G8 JalSl Jaall e Jaall 21313 Wl dy5i0 Aa 53 40 500a a0 B JelSl) Jeally Jery Ladie
0 4 slutia 3 shall (S5 agia (o) lelaay Al o o) Ll a A ual Cage A3 ¢ 53Y)
laall s MY S 55 Cun @ jaall miy A paall 3w Lild H g sl e el 5 5 Ll
SR Ge g sl 1] a1 8 el (a5 G AT A jlie JB) & jaal) Callss by 35Sl
Sl F3 Hpalade s pal s il sral dana

p el ) sall Lelaati b ) ya An 5o (ol 5 el A 53 G 483Dl U Jsan) a5

alsd g alijlad) Mgall culaya

Insulation Class

Mg | ipla L A da Jall da
! " dipap e 105 Class A
A 108 gy d g,y s

120 Class E
) i ll {,
g L T 130 Class B
B 13-.] {_.-___;_ ',_-"".-"i'}—"
155 Class F
F 15‘5 in-____;_ -J_l_\.‘_._'n‘.,_'l _:f
H 150 ol - S 180 Class H
G B[G}:ll;u'fﬂ.-\.\ rlaj- - e 180< Class C
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5 Gl Jaall a3 (10 %

: oshall 450 4y il s jaal) 3
dasll a3e (50 % 250 Mo () doay bt e eaill 650 5 Dlpall dals LBl L 81 a5
alie e Jeay Cua de jull 8 el Cua (e 2815 el il Ll ) e oY) JalSU
s Ao pull aliia s 8 pausall il S a8 Laig 4313 &l e Jlial ol ) de )
L (ymddia 3538 Jalae (Ao Jot Ll 03] (SN Casmll 5 & jaall (45 (10 % 20

da gl dgalaf 4 8l els el 4
30l Jalea & J81 5 Ll sad 8 Ao Ll W) da oW 4500 2,8l Cagaadl g L) Sl 8 4l
Dhaall ()5S Lavie da gV AEE 4 8l e Yoy aodiud g8 A Dlpall dals ST o 530Sl

(S alai) Qi da W) D jame i 13 Ll sl g4y 5 zUal)
2 Agallall duiilia 5 a8 & jaall LA A4

Phiaw)=Q*p*g*h/3.6*10°

=Q*P\3.6*10°
Were:

Phgw)=hydraulic power(kw)

Q =FLOW(m3h)

p  =density of fluid(kg\m?3)

g =acceleration of gravity(9.81m\s?)

h  =differential head(m)

p = differential pressure(N\m?pa)
the hydraulic horse power can be calculate as :
Ph(hp) =Phw)\0.746
SHAFT PUMP POWER :

Pshiew)  =Phen)\f}

Where:
Pshikwy  =shaft power(kw)
0 =pump efficiency
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LSSl 5 oal e Jpanll dbleall e Al JKG sl & of oSaall ey -

- daaliall
Pshkw) =(Q*H™*0.746)/(75*eff.p)
Pshkw) =(Q*H™*)/(102*eff.p)
Where :

Pshw) =shaft power(kw)

Q =FLOW(I\s)
h =differential head(m)
3,0l o Jsasll (1.2) A L o Al 4SSl 5 )adll e Jpanl 2y -
SR PN ERETRVIN]
max power =Psn*1.2
 Blaall dagada (DA 5 38 yal) Jgaall ke (JlaY) Jalaa (8 o pudall oy clld amy a3 -

MOTOR POWER=max power*safety margin

MAX.POWER abs.by the pump SAFETY margin of electrec motor power
UPto7.5= 1.3 .
Egyptian Code 1997 Volume
From to 7.5 kw to 40 kw = 1.25
1Page 66

From to 40 kw to 100 kw = 1.20

Greater than 100kw = 1.15

Margin of RAW PUMP 1.25

Margin of WASTE WATER 1.30
PUMP

Margin of TREATED WATER 1.20
PUMP
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M
D.0C.L. starer with contactor

and O/L relay
Single line diagram
. fora DLCeL.
KM1 Main contactor

FR1 Overload relay

T -‘ Max. torque I t Max. starting current
Starting torque ’i‘f i i
\
."'-‘._ \
IIII
I'I,Inf't;j torque Rated current
\ v
\ | L4
rpm pm |

Torgueispeed curve att DUOL start

Current curve at DO start
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adle ald Cy Ladale 5 — A WAl ja g e Jill (55 mall (e 05808580 Aol ) J s sl
pe e 0 Gl kel 6 D.0.L e ST sl (s b 0585 (peaks) T alle <l
Ll Ui o g aladiuly g gall g8 (Say Y sisall el o all (e %650 (e ST Jasl

KM1 Main contactor 00V
% 230V
KM?2 Delta contactor | | AR
KM 1\ KI'-.-'IE\ KM3
KM3 Star contactor R1[_
FR1

O,

Overload relay

Single line diagram for a Star-dela starter
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A A
T B - Ty — —_—
|
.
™,
\\
e LY
i\
II
FpAT -
Torquesspaed curve at Star-Delta start Current curve at Star-Dalta start

Frequency Converter 224l J gaa

Simply s VFD (variable freq drive) 5| VSD (variable speed drive) Gbal o
S ) (i 60 S 50) 2aial) Ll Jssg Laaasl gy (al s e Lisse ¢5S4s «Drives
Ao u O¥ 5 Figa 250 G sha e e 2355 (K15 AC 2255 UL ) DC Jisas JAY) aiese
) Aala din OIS ) 5508 B e 03 g Ao judl (8 oSl (Saall e iy 23 5 e adiad ) 53 gall
aiteeal) el JMA de ) s

adaii] dala cllin ()5S Y Cun Gl 5 an sl 3 addiie Sleall s Jlay dleal) ciliplail) aliea b
DoRall aadl 6Ky il G aSailly g o 53U (e ST AGISS dally 03 5 ¢gsalall Junill JSIA de )
ool Ll a3 5e 1.00 — 0.5 O paidie sl LS (oS5 Aadiie de ju die gl ) g sall
AN x 1.5 oSas le oaail

Alia 06 G lacaal) Gl die Died — Taa ade — aclill GlEY) & AN ) jaadl (s2a)
) (a8 i) die il gall daglad 8 L) (5l A

gl gl U ALY o) gall ABUY ) gl Caliy) die Lagl auiy (7 yiall) ac Ll (i 53l

5] giall i ga gl 5 etV (5 givna QD (drive) Bas sl 038 aa il ladiud Tas &SLEN (g
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= main contactor KM1

A
s
Q1 =frequency converter d
. . KM 1 Main contactor
)(variable speed drive Q1 Frequency converter
s AC
L DC
@1
DC
o
% ABS AC
= e
N
S [
——
—
'\
= | |e8ee
S co * KM 1
'% PR
§ oe ©
- Single line diagram for a frequency converter
A

Frequency converter

Soft Starter (s AN asUl) gaall

Bl ClSy ) sisall g andaii a5 At )l 33 (8 Thruster s sis ) 5 asie o s s
Ac sihae

Skl Ll (0 o) Dy (3 b gigal) dga OIS 13 4l Laalie () Aidal) o ading
o b 58 ()5S ail A ) QB agad) (6 5 sall Jadilll ey (g (oY) Al all JNA S8 0 )
sl e A (a) 308 Gy Y AT ey AN Sl ) sanall ad gl (e g il 4188

[(to accelerate) L i de pull 327 8 sanall fagl o 3all 5 agall 3 50 Ly 5

Yl Aese Barall CilS o) g ail) Zlaa¥) e s el Jasa K] o4 43kl o3 Ul e sl
8 Al 4S5 e iy Laa L O LSl Al e (S5 e I el e o JeaY)

G 5 ) (3 lall Al (e aa elpall cilsallal fas 5ake () 55 G ac Ll Cal il a5 ja0 550
Sl ALY o) gall ALY g

gl laall elall 52Y) — aaall Capeally oyl slaad Aaylall 4,
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L
L
4
KM 1 KM1 Main contactor
FR1 Overload relay
Q1 Softstarter
FR 1 I:

a1
ﬁ}

Softstarter

Simgle line diagram for a softstarter
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tadodil) gaul dalide (§,h 2a Gy gige i) ey e dadlil) JSlinal)

e sl £33 45y )l

Soft e e Azl
Drives AW

starter Ll
N N Lo sie and [ pad JS ) sadl (33 30
Jaaadll ol S (A
¥ ¥ ¥ | high e s i
inrush
N V| oeadl) s e | asliy a3 JSG
(da oA Balaal
Y Y o ani | claiialy wliad) Gl
ad i) oL
Al da Juzabl ax axi | sl 8 Sl )k
el a gil) die
Y b a2 a2 | Transmission peaks
o Al e ol
okl

A /34 5k alSlie JBlai ) 5 sall Clile (a6 S ead) A saadly Joril) oy
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1A pual) (b aSal)

oY el gde yull T pus llan Y i) colpdaill  Jiall o jaall sa iy 4 31 DG sl & jadll
IS8 dde ol Jaall iy Ledie 5 Ja o Aial i) e juadl e JB A ie Ly 5 455 die
& e i i) i) iany sa gl T ki g Lo 8 A0 de s (5318 pna priny 58 Al 5 ciila
Aoy o 223 (1-7) ) Aalaall (g sn I 58 kall (e 2amy dlie s 2 sl oSl (Sl eyl
b S el 3l Ao 5l 5 el 3l Ao pudl iy 5l (3Y I s L) Lo oSl (S )5l guaall
oSl (Ka agle 2ls (1-1) a8 Aabaall Wala lld s jaiaall a3 5 sty ol SUSEY) 2ae iy La) s
s sl Byl aae puas o BY V) st 5k GO aaliaa V) DG sl @ sl de b

daall 23 3

R B (EWRELI

Lk ) ol g st () (g3 ) sal) small clile daslia & psi (51 o) Ll sal) gaiaal
(1-7) ) Aslaall e (3 3 5 e e jud) ai (Ml (1-36) o) Aalal

OY s Aial il e ) (e %15 (e 25 Y O duma g de ) 813 gane LaSat aad 44y HLall o3
yaall BeleS A8 L gl gal) gazmal) 8 dpudasll a8l 804 ) () (50755 A slaall 028 33L )

sUadl) aae ad )

48y sk Ledua gisalel @l laind) adill (63 Jiad) @l jaall 8 Culdl guand) il aae i oSy
Glivial 35 e s Wpad iy 48y yhall 03gn y canall 5 LdY) e Chaal e Juasd dus, dilid
OSas (1-36) ady ISl 8 ean ge s LS Gladad D) QUadY) culS I gAY Caai saa)
(1-37) i) JSEN A ein s st LS el da ) s Camy Janan 5l 3l

b il (e pilimiia atiide aai g LSl 430 Ay sllaall Gyl aat Y A plall oda cailS 13
3 AN ARl S o S Wie «GAY) e YT e aae calite il dida JS Culill sianll
A yan Ao Juanil Tae Gy Hlall e LS 4l LS el A <l () 585 Al Laiyy oUadl 300

saanll ilile Jria gisale) o diug @b (Y Cogalall ) gall gmall (53 & jaall duulia ye 44y Hhall oda
sl Laiyy conlie 38 138 5 e sl at Lo 1 LIS il guiand) clilal 4 glse praa (S1 1 50l
) gaal) 8 Y e 0 g g 220 (ol pe Ll e DUy i) il (g3 ) sall
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T
A
Rated speed
Syncronous
speed
v
l—v_-r F
Slip rpm

AAls Al ¢ufaa il g BN (he dde e Auia) 3N As ) Jgan
SJJM\K.G)HSU VS@A‘JZ‘S‘%M‘@&J&MJ

)

=

B Ayl =i e enlall) em i 1= 37 ‘té_)d&\_r_“uj!l
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s sdaal) 33 5 yurd LD
dgall Haias 23,5 8 aSaill 3y (e e aSaill Sy 4n sY) DG sl & jaall dal il de )
g sl 1an usall U8 03 55 53 an sY) D dga hae dga g callaly 138 5 il gumall il (5 Sl
20,3 I3 A2l 5 jaal) Jy ety i Alle Cl 08 <l g g ) 28835 Jead (e ke & jabadl (e
asllaall o il vie ds 531 A 23 e S8 () aasall LAl 138 Jysad o (rag atase s ) il
ol Al dad o Blaall el g (oslhaall 20,3l ae Luliie (585 Gy Jasiay il agall (o LS
Zliad Al il 8 ) Lal) Lol ¥ Al sale () 655 jeaY) sda Jie 4 5l 5 2l 8 ulalinall

de pull 8 38 Sa3 )
&SJJJ‘):\MSJ\_JJJJQ&J&g&&d‘jﬁﬁj‘gﬂg‘}%ﬂsjﬁﬂﬂ‘ub&\mJ\J)ﬁeﬂ‘dih)\ﬁj

A gl 5,33 3 ol il A5 FaeS e Aailaall

A\T

71 (rpm)
0 5 10 15 ™20 25 30 35 X100

Aalide s yi die el day )l (63 & jaal (Al /o ) e 1238 a8, JSA

No. of Poles 50 Hz 60 Hz
2 3000 3600

4 1500 1800

6 1000 1200

8 750 900

10 600 720

12 500 600

16 375 450

20 300 360
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Z\.\:ugﬂ\ Gl aall (asdlly diluall Jlas)

(el g il jaall oy SATY 48 )k

OS5 O g S jad) (p jA5 die 1Y

Aalall SV Lge) iy i gaal) 5 Alall 4y 5ha 1 il 35 =S5 iy 6l 5 ) e oms-
(%65) skl Aa 535 (25-6) (e 3 48 2l 5 )l adl s 5 0055 ol s LY 5T s AL
Joadl A glia e Jo Y s Ay sk Ol s g il il 0 AN aae e -2

(I A glie (e U g il ancill s o) 5550 5 5 e & aall Jlexial 2ic 53

AEVF

(0S8 O ool Gl 0 A5 1Ll
(bearing) JS: (package) ) cuas sy o e 5 & aall oy 33l cass Al gyl uds -]
il dany (358 pua gy e IS
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The Bearing Ll Alalg, sl 5e)d (8,0

AS all 4 a4l ey A1 Al gl 5SS ) gma s s Sl jaally Al el a1 (e L Gl
Obal 5 S 5 4 gl B all 2 g o Ul gdanll (5 oy GlSESY) () 50
B adl s () Ol aie Lagin g Aol Bl LY oo el Al LY (e )
JSEIL reansa 58 LS Ll g1 53l (il g oy il aila ol ollasll g
EXFSPRAR
& skl Y
Y ST
il Ly il L ¢
g A Gll-o

Deep Groove Ball Bearing <! s L)
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s sha¥) L)

Cylindrical Roller Bearing

17 18

Cylindrical
Roller Bearing

@5&\ b g Al &g
Tapered Roller Bearing

Tapered

gl laall elall 52Y) — aaall Capeally oyl slaad Aaylall 4,
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5 M

Needle Roller Bearing

s 8 Ad

Spherical Roller Bearing

Outer ling -y ™

12 18 44

Spherical
Roller Bearing
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(st a8 ) Be) B Audis

Bearing Type

s 6008 (08
223 524 623 33
213 g o 23
232 523 602 23 O3
=2 542 630 a2 22
=93 522 6010 22 12
231 18 (Oh0 1 o2
230 323 5343 €39 it a1 a1
230 313 514 619 60 30 31
249 303 533 609 50 20 60
139 239 3s2 513 638 704 814 20 10 50
130 248 322 532 628 7003 894 30 39 a0 23
23 238 302 512 o 7002 @74 69 29 30 (03
1093 331 511 e37 7010 813 59 19 69 12
122 293 330 510 627 719 893 a9 as 49 o2
(33 102 293 320 aza 591 617 718 812 39 28 39 10
(32 1010 292 329 422 590 607 708 811 29 18 a8 19
EIEIEICa 1L+ 1 s 1 | B (31 [ |

m-HT

L[]

d5s

X X X X X

- ’ B -
Type «:Ld) g 55 SR Gagtal .
Width (B) adl sa s | als p )

Features “L
(d) Astalt Assan kil JalS Jaladall jledalg A i O

4y aB B A1 Jlia
o3le A g anlll £ ¢ of Aeald alal Jo Jo Al Ciladle
NR  Snap Ring
PRX Polyrex EM Grease
SRIZ SRI-2 Grease

slalol=lole

m gl laall elall 52Y) — aaall Capeally oyl slaad Aaylall 4,
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=| Lpesl) Claal) Dlua g Jas

Basic Type & Series
R Inch, single row
16 Inch, single row
B Metric, single row, miniature
618  Metric, single row, extra thin
619  Metric, single row, thin
60 Metric, single row, extra light
62 Metric, single row, light
63 Metric, single row, medium
52 Metric, double row, light
53 Metric, double row, medium

W‘MGLM'; (.-EJ.“ @mﬂ\,ﬂ
g slls S Cum e ) el iy 5

Bore Size
Above 04, multiply by 5 to get
the bore size in millimeters.
00: 10mm 03: 17mm
01: 12mm 04: 20mm
02: 15mm 05: 25mm

a2 41 A8 )] 0dd ) A1 Bore Size 4l Jlalall Ll
O5SE 5 (B pgr o oy (el 5p Lo (1104 (el (e SIS
Jie sraa¥ ol Y Lol 3 il sia Ll 3¢) 3l

00=10mm 01=12mm
02=15mm 03=17mm

gl laall elall 52Y) — aaall Capeally oyl slaad Aaylall 4,
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=| Lpesl) Claal) Dlua g Jas

Seals & Shields
ZZ Double shields
2RS Double seals

L
BB B Ed RS

Cieall D e (pellat(ZZ)  Baal g dga (e aal el (Z)
Basl 5 dga e cuud 1ile(RS)

Olien (el Aile(2RS)

mﬂﬂm

lntu rnal Clearance

Tight
DG Standard
c3 Loose

C4 extra loose
No symbol indicates
standard clearance.

A1) de 5835 e 2 55 AU Sl i) A
Aol A slins (e 20 V) 51 (CO )

s asla 405(C3) S=4(C2)
5aS Ul 4i(C4)

m gl laall elall 52Y) — aaall Capeally oyl slaad Aaylall 4,
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Extra Markings
(Indicates special dimensions
or grease type and fill)

NR Snap Ring
PRX Polyrex EM Grease
SRI2 SRI-2 Groaso

Eﬂmﬂﬂ

NR Snap Ring

PRX Polyrex EM Grease
SRI2 SRI-2 Grease
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Bearing Dismounting A (lalg) 7oA dlee (350

(Bearing) & el sl z oA Axlaad (3 0 el llia
Al A8y jhatl-]

PREGIISY SOS (rotor)d\ Jgae e IS 1))
daliaall Lgluliag 4a ) )l

:(Induction Heater) alaiiul-2

b Olal gl el anlis Ll 5S4y g8

1) el 48y phatl--3
J de sl Je A A Juag ol
Laludy Jeady) jle ash A Juagilly bearing
aosl 05 Gusy bearing sl e 30 Al
e

(Hydraulic) alaaiul-4
Jkie¥) 3 23V aa (bearing) JI alaal (s ana JS ae oty Ly A 330 3 e alasiinly @lld
@V Agalia 5l 25 o) (bearing) Js L g€ i e SU 24 (bearing) ol zosx Ll xie
s g O Bl piall

(clamp) alaidiule-5

Jah daas o (clamp) oo 3oke das A4 )l a4
e (clam) des ahs nliall (ulaall 5 (shaft) 2 seall
A s (bearing) J zs o~ & (inner ring)
(bearing)d! «ali S5 Al jalshll e S ae
355 sl (outer ring) J) o il mhall e )l
ol e ads DU ellia )5Sy ) b &
(rotor*Shaft) le Cuia 5 oSaa s M 55 G
& (bearing) Jsaa 2 alSal pre dllia 055 o)
& jadll elae (housing)

m gl laall elall 52Y) — aaall Capeally oyl slaad Aaylall 4,
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Bearing Mounting L g, (ai)ded 3 ddes (3 )b

Al bl JS ol 5 agaill iae 20all (bearing) J) oslie (e U 2y 1

Uil dadady Lol diplais 4o 53 ol (isad s) 40 Gl (rotor shaft) J) sl of oo xSl &5 2
bt & g Sl o ga Jals (bearing) J1 ciudasi 5 Lead (WD4) ) G s SI

A & palall (housing) ) o o U5 s AR 5 ala¥) A jaall gl | Caulati Lia o3 3
A m (astdl) (B ) G asas G sasi Gisad o) JSU 2 ga g pae 5 lua adidaii 5 (bearing)
4uld (Say Housing)) b 2 s sall (uliall & &Ll 3 a5 2128 (Housing) ) =k s (Outer ring)

.(inner & outer micrometer) alaaiul

(Mounting) fasall 4y aliall (3 yla llia () aa @13 aay

ASalSall 1 1 oY) Ay k- ]

) plas alasiinly 400N 48y -2

(Induction heater) alaaiul AN 48y Jal)-3

(Hydraulic) alaaiuls :daq i 48, ali-4
ASilSsal) 43y k) Y )
05835 (shaft) J) e 4aSaw 585 Y5 (inner ring) J) e ele @kl a6 5 ) gule Sagais @llbg
il Gk JB 3 ) gulddl 5 (bearing) Jf o dole s 5l 5,5 pudas s AV dgall (e dlide
A8k 0da (e Y (fitting tools) oY) pasiud 5 Adlay 4iy )l oda x5 (bearing) J e
) plan aladliaily ;b
GsSS Al g Taa caadatl) ) e laadl 138 A (Dearing) ) ek ol @l Cu ) plas aladiily o
8 e boall alaalls da o 15 Aassiall alaally da o 2 5 sl alaadl 4 3 jall a0
a8 Jladal vy (mall 138 daca )l ge ey (bearing) J) Galad e WY 5 da 0 9 A o
3ol all
Induction Heater aladiul Gl
2 335 (induction core) Jala (bearing) J) = 2 <3 (induction heater) alasiuly 4
383
Hydraulic aladdiuly sl
JS Gl i 4 pnaaall 5 Sl 038 pe dexdivea) 33¢aY1 5 (hydraulic) J) alasiuls ellag

lia
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Greasin iy
Lgad Cpa B8 i) g8 aalill yriay
) e als je () 3axall Jpa gl paen & jaall jee Ala) -(Stuck) (e Adbeadlopulillyy sl
LM\ Y 3_)31:. 4.;)3.‘ Baxall djmj PAQ-:L;\SL’_“

35S O Lal apaial) dglant AUST dllia UM
Alelad) e e 220 22 -]
S d83 0 s OS2
Al e ST 0K O sl sed 3 US4
bearing ! s b s ol yall dpasll ad jaal (538 llia

@y ;//’

Quantity =D x B x X = Gram
D: out side diameter

B: width

X: re-lubrication factor (0.005)

el S gaen

gl laall elall 52Y) — aaall Capeally oyl slaad Aaylall 4,
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s dil) @ ghad

Al Ll dadady 43 ol ¢ 32l (nipple) J) cadati o4 -1
Sl 48 jra day g anlill A g5 (ge KU 2ay -2

sl 4Kl oda Aila) oLy lgaimy Al
i padll Dl gy 23 2y e ol Gl )5
030 a2 )30

Sy e Bl all day ciled i Al a5 -3
Sl oda s of I Al

axl (drain)z)ay) e sl e U 4

A Jsaa

el U 5y AaS aladiind) wic Aslll) ) !
) sal Hlaal-]

seal sdall a2

25050 a3

bearing b ol s )l e o JEY-4

sanal) 3 0 JDEY) -5

stator oSkl i) cilile e sl 31 Al J s20-6
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Motor Insulation :&aal 4dle

Insulation 4djlall a sgda 1-2

Ll (SleSI il ) sl 4lSa) axe 5 (plia se G daadll o Jaad il 30l o
sl aall (A O ad) da glia s 2-2

A1 Al e (psiall) 5350 il S jaad el i glie o

n_ U
1000 +(0.01.P)

>

s
(MQ) a5l Laaally J 3201 4s 53s (R)
(V) il & mall adde: dary (5301 262l 548 (V)
(KW) 5Ll o aall 5,3 (P)
A3l a5 (0.01 — 1000)
o3l e (0.5) o JIsaY) e Jls o (A Sl s bl Il e glie J85 Y o aag LS
Al (ads ) g5 (AN Jal gl 3-2
Agshl
sl oSS
323 ) 8yl ) -z
AilaxS]) o) gall 2o
A cilarall ) kel e -
sl aal) (B Al jladl (and 48, )k 4-2
i Cumy (1) S (M Q) (Uaall) doall 358 pand Jlen pasia il oSl & padll A jle (g ST
el g 138l a5 & jaall lile (saaly Sleall HaN) Cakall 5 & jaall auay Sleadl )k saa)
Sleall Sise SN A ALl Qe 2en s pte o Ju 138 il ) Sleadl sdise Capail 136
DS 1S 5 pad) aun y Calall (el dsa g 30 (ST A e 558 3 5a s e Ju aghon sl 8
(oaall) plasinly & e (A4Sl Gand (1) IS5 & padll clile 46 (asil 4 leall

Sl pulid Slge Q.
o
M N ; \
NS e
&yl Silake G lat
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Motor stator:&_aall culill gaall -3

St Cullll guamll clile Ay jaia) aad Gk 1-3
< janall

M \ a2t & yaall Gl gazaall ciléle 4y ) el (asidl

Al 3 k) Lﬁh\

~

. Q—

S lena 15 TR s gluas aladi) 1-1-3

(2) o4 Ll ilile e 15 Lid) ~Lae
e ks ,(2)@&,@\
H 3L Ll e Pl S jaaae ae 3 iladl Juasig
] ¥ ¢ al 13) el s bl Qs (S #luadll ¢l

2l SO T

i e Clalall Jym 55 8 4l el 35a g are e @l
{3) Jsa (L) G ecd)

cDlua gl 8 gl (ke O Call . S ;
g ol ydal Jom i L ) Sa g of Ladad llia o i 13)

Kl e o i€y clalall Ay e jLaay) Sl
8.7 s E a gl oda e AU LsaY) el J8i Jyaa il
(3) JS3 cegall Juai¥l i adadll (S ppas aly ia

X
Y VA - R .
+Aa ) sl ué&ﬂ ag¥) e‘.\g\m‘ 2-1-3
: Lol 5 (4) IS5 daadl) Adadi 8 DY) Lol ) s —
w

(4) Jsa (5) Jsi &bl

oaal Ayl sl paiad e ¥l Jandal s ) Gile il o e V) Jen Joag —
(Y) a2i daa s (3ph) )

Alaslae (il
U Z
S Al Cale Sk G HhasY) Sl dhas -
(i) e glia
~ w (o AN A V) e slie J3lai pae Adla & —
v v i) 3 i selay e Gl Ja ey sl
el

PTC/PTL00 &l all da il (uld -
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Ladle iS5 4 o) A5G cils jaal) JUaef aqii g CalLdas)

Of Cun Jaghd SO e sgal) Jua i o8
Alyday e dem ¥l S0 G ad)

o o}y 5 45 55 1Y o ) i
ai S dnadl e Juadl) 5% de g Al e

5 ool gf ol gl (pe Jumll 5l LGAL A8
Juald 2gal) I gk af ()5S Ly 5K S

o paall dlun  Balely oy 2¢al) Jann Baloy o

CBla g si Jna g Balely o g Jay Sl Salely o
il g

CorD g5 (e prandi 32 Ak ol addl Jasi)
ST e ol Jaid

s A 3 gl ol paaly 5 el ATY) (Gl o8
letle (e Joall Cidd i LeSBlei

(

)

BlE JAl R e PR g (ETE: [

oy B e Jati s 0 yall yhas (e 2S5

®l jaall i guen o (3ikae 2gall b

Juldl) 5 iy Eaf X

¢ Jpuaba (Jla i) Jaall 50l Sl Jo
bghd SO0 e deall Ja ¥
@) o ke

) Gl i o agall Ja
¢ o pmall il oY) agall ded e B

22 b @l Jun g il jhail paaf 0
€ do ghia il i (i g 3y Jay i

da deall cadlia e &l jaall 5% Ly 1
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