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HA 3aKYNKY 3aMacHbIX YacTeil 1st MyQThbl
CLEMJIEHHS BPALIAOUIMX MEXAHH3IMOB KOTJI0B
PA-6101A/B aas nyxa OO0 «yprancknii I'XK»

TECHNICAL

for the purchase of spare parts for
the clutch of rotating mechanisms of boilers
PA-6101A/B for the needs of LLC “SGCC”.

1. OBLUUE CBEJEHUSA

1. GENERAL INFORMATION

1.1 HaumeHoBaHue

1.1 Name

3anacHeIX 4acTH /U1 My(ThI CLEMIEHN BPAILAOLINX
MexaHusMoB KotioB PA-6101A/B

purchase of spare parts for the clutch of rotating
mechanisms of boilers PA-6101A/B

1.2 OcHoBaHue W LEe/b

1.2 Basis and purpose.

OcHosanue: YTeepkaeHHas « Buennanopas zasBka Ha
npuobpetenne MTP wis 2023 ronan.

Llens: [poBenenns peMoHTa My(TOBBIX COEIHHEHHE Iy ThEBbIX
seHTHAATOpoB GB-6101AX/BX ¢ TypOMHHBIMH 1
HNEKTPHYECKUMH NPUBOIAMH BEHTHIATOPOB, A TAKKE C
arperatamu Mydrst « Marland Cecony.

Basis: Approved "Unscheduled application for the
purchase of «Technical resource material» for 2023".
Purpose: Repair of coupling connections of GB-
6101Ax/Bx blast fans with turbine and electric fan drives,
as well as with "Marland Cecon" coupling units.

1.3 CpeneHusi o HOBH3HE.

1.3 Information on novelty.

[locTasnsemslii TOBap 10/KeH ObITh HOBBIM, KOTOPbIii He ObL1 B
ynoTpeGIeHnH, B TOM uHciie He Oblll BOCCTAHOBIIEH.

The delivered product must be new, which has not been
used, including has not been restored.

2. OBJIACTb INIPUMEHEHUA

2. SCOPE OF APPLICATION.

My (Tbl cLenieHns NpUMeHAeTCs 1A CLENIEHUS BaloB
nyTheBbiX BenTunaTopos GB-6101Ax/Bx ¢ Banom arperaros
mydTsl «Marland Cecon» u Banamu snexrpoasurareneii GBM-
6101 ASx/ BSx, a Takike ¢ BAJIOM arperaTos ClLeILIeHNs
«Marland Cecony u Banos napotypounsl GBT-6101Ax/Bx.

The clutch is used for coupling the shafts of the GB-

6101Ax/Bx blast fans with the shaft of the "Marland Cecon"

clutch units and the shafts of the GBM-6101ASx/BSx
electric motors, as well as with the shaft of the "Marland
Cecon" clutch units and the shafts of the GBT-6101Ax/Bx
steam turbine.

3. YCJOBUA IKCIUJIYATALIUH

3. OPERATING CONDITIONS.

3.1 Obmme yc/10BHS IKCINIYATAUHH

3.1 General operating conditions

Mecto skcnnyarauuu — llentpanshoe Kotensnoe (PA-6100),
uexa Ilapa I'asa Bosayxa CuaGxenns (nanee [NI'BC), 000
«lllyprancknii '’XK»

Pesxkum paboTbl My (Tl CLETIICHHS BPALLAIOIIMX MEXaHH3MOB
skcmayatupyercs 8000 yacos/s ron

Place of operation — Central Boiler House (PA-6100),
Supply Air Gas Steam workshops (hereinafter referred to
as SGAS Shop), LLC “SGCC™.

The operating mode of the clutch of rotating mechanisms
is operated 8000 hours/year

4. TEXHUYECKHE TPEGOBAHMUS

4. TECHNICAL REQUIREMENTS

4.1 3anacHbIX 4acTH MY} ThI ClENIEHHS 10/1KeH

4.1 Spare parts of the clutch must comply with the

| (25,4/12,7mm) & set crew, Type: G 20. i

COOTBETCTBOBATH HH/KEC/1eAYIIEMY following
Ne Ha“":‘eHOBaH"e sanacteii / Texunueckne 1anubie / Technical data En/Unit ‘ Kon-Bo/Qty
Name of spare parts
HUB 1030G CB Bore 100,01 bore 3 —— *‘ 4 Y
I | LIFLIGN FLEX HUB 15/16" (100,0lmm H7)+keyway 1/0,5" myk/ | 4 (uetipe
' pieces. 1 4 (four)

LIFLIGN SLEEVE

1030G EXP, Type: G 20.

(¥5]

LIFLIGN FLEX HUB  BtynKa

HUB 1030G CB Bore 98,425 bore 3,875"
(98.425mm H7) + keyway 1,0" (25,4mm)
X 5,50"(140mm) & set crew, Type: G 20.

wTyk./ pieces.4 (uetnipe) /4 (four)
\

2 (nma) /
2 (two)

HITYK./
pieces. ‘

4 | LIFLIGN SLEEVE my¢Ta

1030G EXP, Type: G 20.

wryk./ pieces. | 2 (18a) /2 (two)

5 LIFLIGN FLEX HUB

HUB 1030G CB Bore 76,2 f ‘
bore 3" (76,2 mm H7)+keyway 0,756"
(19.2mm) & set crew, Type: G 20.

| wryk/
pieces. |

2 (nBa) /
2 (two)



zokirovbt
Пишущая машинка
втулка

zokirovbt
Пишущая машинка
муфта
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6 LIFLIGN SLEEVE 1030G EXP, Type: G 20. ITyK./ pieces. | 2 (1Ba) /2 (two)
HUB 1030G CB Bore 69.8 bore 2,748" ‘

7 | LIFLIGN FLEX HUB (69,8 mm H7)+keyway 0,630" (16mm) & wryk./ BIESOGENL )
set crew, Type: G 20. Jreces Si{elght)

8 LIFLIGN SLEEVE 1030G EXP, Type: G 20. wyK./ pieces. 8 (Bocems) /8 (eight)

3ae00 uszomosumens mypmot cuennenun — FALK Corp. / Clutch manufacturer — FALK Corp.

Jononnumenvnan unpopmanus ykazana ¢ pazoeae 14.

For more information, see section 14.

4.2 Inst My@Thl cLENIeHHs] 32M1ACHbIE YACTH, COCTOMT U3

4.2 For clutch spare parts, consists of the following

CJIeIYIOIINX AeTajieii: parts:
Tun - G20 Type - G20
1. OTBepcTHE CTYNHLBI IECTEPEHHON MY (TBI. 1. The hub hole of the gear clutch.
2. Mydrbi. 2. Couplings.

Kaoicovle komnnexmsl 0014CHBL UMEMb CTEOVIOWUE Oemaniu;

Each kit must have the following parts:

a). YIIOTHUTEILHOE KOJbIO Pe3HHOBAsA

0). G ®nanuessblii pykas

B). G BHyTpenHeii pe3b00ii M LINOHOYHBIM 1A30M
c). [lpoknanxa

1). OTBepcTHe 18 HAOMBKH CMa3KH

r). Kpenexxnblie 601Thl ¢ raikoii

a). Rubber O-ring

b). G Flange sleeve

¢). G Internal thread and keyway
c). Gasket

e). The hole for packing grease
d). Mounting bolts with nut

4.3 OcHOBHbBIE TEXHHKO-DKOHOMHYECKHE H
JKCILVIYATALHOHHBIE NTOKA3aTeJIH

4.3 Main technical, economic and operational
indicators

JIna cTabuabHOI JKCIyaTauMM ToBapa, CPOK peMOHTa M
3aMeHbl JeTanei 1074KeH ObITh He MeHee 6-8 neT.

[lepen nocraskoit 3anacHbIX YacTei, 3aka3zuuky
NpelOCTaBIAETCS HA COrNTACOBAHHUE JETANbHBII YEPTEXK.
KoMmnaHHH y4acTHHKH MPEACTaBIAIOT CBOW TEXHHUYECKHE U
KOMMepUecKHe Npe/UIokKeHNs 3aKa3uuKy. 3aKa3uHK 10DKeH
aTh TEXHUYECCKOE 3aKJIDYEHHE.

MydTa cuenieHns I0IKHA COOTBETCTBOBaTb TEXHHYECKHMM M
IKCIUTyaTallMOHHBIM  XapaKTepUCTHKaM MYy(Tbl  KOMIaHUH
FALK Corp. uex III'BC B nanHoe BpeMs MCnonb3yeT My(Thl

JIJAHHOH  KOMNaHWM. AHATOTMYHBIH NPpOAYKT, MNOJHOCTBIO
MEHTHYHBIH no (byHKLHOHATLHOMY HazHAYEHHIO,
NPHMEHEHHIO, Mapke, MOJIENH, Ka4eCTBEHHbIM,
KOHCTPYKIIHOHHBIM pazmepam 1 TEXHHYECKHM

XapaKTepUCTHKaM BbIlLIEYKa3aHHbIX 3anyacted ang Mmydt moryT
ObITh MPEAOCTABJIEHBI.

For stable operation of the product, the repair and
replacement of parts must be at least 6-8 years.
Before the delivery of spare parts, the Customer
provided with a detailed drawing for approval.

is

The participating companies present their technical and
commercial proposals to the Customer. The customer must
give a technical conclusion.

The clutch must comply with the technical and operational
characteristics of the FALK Corp. clutch. the “Steam-Gas-
Air Supply Shop™ workshop currently uses the couplings
of this company. A similar product, completely identical in
functional purpose, application, brand, model, quality,
structural dimensions and technical characteristics of the
above spare parts for couplings can be provided.

5. TPEBOBAHMUS 110 TIPABUJIAM CJIAYH U
IMPUEMKH

5. REQUIREMENTS FOR THE RULES OF
DELIVERY AND ACCEPTANCE

5.1 Ilopsinok caa4v U NPHEMKH, 10TI0JIHHTEIbHbIE
TpeboBaHHA 3aKA3UNKA

5.1 The order of delivery and acceptance, additional
requirements of the customer

Tonap [pUHUMAcTCA corjacHoO TEXHHUYCCKHUM
napamMeTpaM, KOTOpbIC AOJIAKHBI COOTBCTCTBOBATH pasiciy 4
HACTOALICTO TEXHHYECKOTIO 3d/1aHHA, 0¢0pMJIHETCSl aKT
NPUEMKH B COOTBETCTBHE C JIOTOBOPOM.

[lpy npuemke TOBapa OT nepeBO3UMKA 3aKa3zuMK
(rpy3ononyuatens) o0s3aH NpOBEpHUTh COOTBETCTBME TOBapa
CBEJIEHMAM, YKa3aHHbLIM B J0TOBOpE, crneuM@UKalMgX Wi
NOMOJIHUTENbHBIX ~ COTJIALIEHMAX K HEMy, a Takke B
TPAHCNOPTHBIX, COINPOBOJAHTE/IbHBIX JOKYMEHTaAXx,
cepmquaTax Ka4yeCTBa 3aBO1a-H3rOTOBUTEIA.

B ciyuae, HeCOOTBETCTBHE NOCTABIAEMOrO TOBapa C 3aKa3HOM
cneunduKalmeii Hin ecny ToBap He NpowEn BXOIHOM
KOHTpoIb KadyecTa, [locTaBmuk 00s3aH, 3aMEHNT €T0 B
Teuenue 30 kaneHaapHeix aHel. TpaHcnopTHbIe pacXobl NpH
3ameHbl ToBapa OepeT Ha ceds [locTaBuk ToBapa.

The goods are accepted according to the technical
parameters that must comply with section 4 of this
technical specification, an acceptance certificate is issued
in accordance with the contract.

When accepting goods from the carrier, the Customer
(consignee) is obliged to check the conformity of the
goods with the information specified in the contract,
specifications or addltlonal agreement

custom specification or if the g
entrance quality control, the S
it within 30 calendar days. The
replacement of the goods are bo
goods.

Hﬁw%éﬁ%gw t}%

risabhied 20,7ep lag
ona!M'costs /{fo? the

5.2 TpeGoBanusi no nepegaye 3aKa34HKy TEXHHYECKHX
H HHBIX JIOKYMEHTOB I1pH NOCTABKE TOBapa

5.2 Requirements for the transfer ode other
documents to the customer upon delivery of the goods

Kaxnas YUACTBYIOIIAA  KOMIIAHMA B KOHKYpPCE  JIOJIXKHa

Each participating company in the competition must take

|
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YUUTBIBATL  BKJIIOYEHWE B
HUxeceayoweil uapopmaiinm:
= cemebnxaT COOTBETCTBHA TOBApA;
- MexayHaponusie ceptudhuxarsr 1ISO 9001, ISO 14001, 1SO
45001;
- cepTH(HKATBl MEKIYHAPO/HbIX, MPU3HAHHBIX NabopaTopuii U
LIEHTPOB HCIBITAHHUI;
- cuér-paktypa (uHBoiic) IlpogaBua c omnucaHuem ToOBapa,
VKa3aHHEM KONMYECTBAa, LEHbl eIWHMILI ToBapa M olduieit
CYMMBI;
- TPaHCNOpTHAas  HaklajHas,
rpysonojayuarensa ¢ OTMETKOW CTaHLMH OTnpaBJaCHHAA H
OTMETKOM IIYHKTa Ha3HAYCHHUA, HAWMCHOBAHHA 3axa31|m(a,
HOMEpa ¥ aTbl NOANNUCAHHA JeHCTBYIOIErO KOHTPAKTa;
- cepTHHMKAT O CTpaHe NMPOMCXOXKIEHHA TOBapa C YKazaHMEM
HOMepa M JaTbl HHBOIiCA;
- YNaKOBOYHBIH JINCT,
- ceptupukar o
NPOM3BOUTENEM;
- nacnopt Oe30nacHOCTH ToBapa;

-HeoOxo0aumo npeacTaBuTh pedepeHHn THCT KOMMaHMid,
ABJIAKIIHXCA NOJB30BATEICM MNMpEeaaracMoro Tosapa.

TCXHHYCCKOM npeanoxCeHHH

BbIMMYLICHHAA Ha HMA

KauecTBE TOBapa, BBIMMHCAHHOTO

into account the inclusion of the following information in
the technical proposal:

- certificate of conformity of the goods;

- international certificates 1SO 9001, ISO 14001, ISO
45001;

- certificates of international, recognized laboratories and
test centers;

- invoice (invoice) Seller with a description of the goods,
indicating the quantity, unit price and total amount;

- a bill of lading issued in the name of the consignee with a
mark of the departure station and a mark of the destination,
the name of the Customer, the number and date of signing
of the current contract;

- certificate of the country of origin of the goods indicating
the invoice number and date;

- packing list;

- certificate of quality of the goods issued by the
manufacturer;

- product safety data sheet;

-It is necessary to submit a reference list of companies that
are users of the offered product.

6. TPEBOBAHNA K KAYECTBY U
KJACCHOPUKALIUHU

6. QUALITY AND CLASSIFICATION
REQUIREMENTS

Tosap noneH ObITh KAYECTBEHHBIM H OTBEYAIOLIHM
NpeIbABISEeMbIM K HeMy TpeOOBaHUAM HA3HAYEHHA, HMEHOLLHM
HEeoOX0aMMble NOTPeOUTEILCKME CBOIICTRBA W TEXHHYECKHE
XapaKTePHCTHKH, XapaKTEPUCTHKH IKOJIOTHYECKOH U
npoMbllieHHO# Ge3onacHocTH. KauecTBo ToBapa 101K HO
MOATBEPIKAATHCH CEPTHHUKATOM KauecTBa, BLIJITAHHOTO Ha
3aBOJIe-H3rOTOBHUTEIE.

The product must be of high quality and meet the
requirements of its purpose, have the necessary consumer
properties and technical characteristics, environmental and
industrial safety characteristics. The quality of the goods
must be confirmed by a quality certificate issued at the
manufacturer.

7. TPEBOBAHUS K KOJIMYECTBY,
KOMIUVIEKTALIMH, MECTY U CPOKY IIOCTABKH

7. REQUIREMENTS FOR QUANTITY,
CONFIGURATION, PLACE AND DELIVERY TIME

KoauyecTBO nocrasisemMoro Tosapa corjlacHo nyHkty 4.1
HACTOALIEr0 TEXHUHYECKOrO 3a/1aHHs.

BPEM‘H H MECTO JOCTaABKH ONPeae/IHETCH NPEeAJIOKEHHEM
NOCTABUIHKA H 10TOBOPOM.

The quantity of the delivered goods according to paragraph
4.1 of this technical specification.

The time and place of delivery is determined by the
supplier's offer and the contract

8.NEPEYEHb MMPUJIOKEHUHU

8. LIST OF APPLICATIONS

Ne Haumenosanue npwioxenuns / Name of the application

Konwgectso auctos / Number of sheets

1 Yeprex mydrsol cuerienns / Drawing of the clutch

3 (mpu) auema / 3 (three) sheets

*lpumeuanue: donornumenvhyio unghopmayuo MoxcHo noayuumes om komnanuu-uzzomosumenss FALK Corp. USA
*Note: Additional information can be obtained from the manufacturer FALll?( Corp. USA

Hauanenuk cinyx0bl ynpaBieHUa HAAEKHOCTbIO:
The head of the reliability management service:

3amMecTHTeNh IJIABHOTO MEXAHHKa:
Deputy chief mechanical engineer:

3 F.\Nurmatov

\

Hauansuuk uex INIMBC:
The head of the steam gas air supply shop:

o)
LR

.

h.- omurodov
BLAR "2

Crapumii mexanuk nexa [NI'BC:
Senior mechanic of the steam gas air supply shop:

D‘;m

Beaywei nnxenep CYMTP:
Engineer of the material and technical resource management
service:

i
2+ 2 ‘E’./&ai oV
24 p
s

=" U. Khidirov

Hannoe mexnuveckoe 3adanue cocmagieno Ha pYCCKOM U aneiuiickom ssvikax. Ecnu 6 nepesode ecmo omauuus u Hedopasymenus,
npeodnadaem pycexuit mexem.  This technical specification is written in Russian and English. If there are differences and
misunderstandings in the translation, the Russian text prevails.
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FDLK Types 10 & 20

Instructions for Installation

ood name in industry
g1t = and Maintenance
S oot SIZES 1010 thru 1070

T S s
GEAR COUPLINGS 458-110
Double Engagement SERVICE MANUAL F
Series 1000G & GV March 1951
Subject lo change without notics Supersodes 744

r

HOW TO USE THIS MANUAL

This manual provides detailed instructions on installation, main-
tenance and parts identification. Use the table of contents below
1o locate required information.

GENERAL INFORMATION & ANNUAL MAINTENANCE

TABLE OF CONTENTS
' MantBnance . . . « « » o v o ot vt v s e n s n e Page 1
Balanced Couplings . . . . . . .. ..o i e Page 1
General Information . . . .. ... Lol Page 1
Installation . . . . . . e e e e e e e e Pages2&3
: Ordarinformation . . . . .. vt vttt Page 4
' Parts Identification . . . . . . ... i e s Page 4
CAREFULLY FOLLOW THE INSTRUCTIONS IN THIS
MANUAL FOR OPTIMUM PERFORMANCE AND TROUBLE
FREE SERVICE.
INTRODUCTION — This manual applies to standard coupling
Types G10 and GV10 with shrouded boits, and G20 and GV20 with

exposed bolts. For couplings fumished with special features, refer
to assembly drawing furnished with coupling for proper assembly
arrangement and any additional installation or maintenance require-
ments. Type G couplings are recommended for horizontal applica-
tion only. Use Type GV couplings for vertical applications; do not use
GV couplings for thrust applications, refer to the Factory. When
elactric motors, generators, engines, compressors and other
machines are fitted with slesve or straight roller bearings, limited
axial end float couplings should be employed to protect bearings.
Type G10and 20 couplings are easily modified to fimit end float; refer
to Manual 458-820 for instructions.

MAXIMIZE PERFORMANCE AND LIFE — The performance
and life cf couplings depend largely upon how you install and
maintain them. Befors installing couplings, make certain that
foundations of aquipment to be connected meets manufacturers’
requirements. Check for soft foot. The use of stainless steel shims
is recommended. Measuring misalignment and positioning
aquipment within alignment tolerances is simplified with an align-
ment computer. These calculations can also be done graphically
or mathematically.

It is recommended that final alignment be checked using either
an alignment computer or graphical analysis. Both methocs allow
the incorporation of “cold offsets®, which will compensate for shaft
position changes due to thermal growth.

BALANCED COUPLINGS — The fasteners providac are
matched sets and must not be mixed
or substiuted. Balanced ccuplings
are maich marked and must be as-
sembled with mating match marks
alignec. In soma sizes, the sleeve Al allar sitat
langes are nct match marked. Cou-
pling sleeves must be assembled with
flange O.D's aligned to within .002"
Compenent parts of assembly
balanced couplings must not be
replaced without re-balancing the component a

ol Sundeirmnd Conposslion.

od tradamarks.

Lo in U8 A Tha Fam Corporation, subekdiary

FALK and "a good nama in Industry® sre regisier

WARNING

Consult applicable lccal and national safety codes for pro:
guarding of rotating members. Observe all safety ruies wi:
installing or servicing couplings. Lockout starting switch
prime mover before working on or installing couplings. Dun:
assembly, seal keyways of vertical couplings.

ANNUAL MAINTENANCE — For extreme or unusua Opei-
conditions, check coupling mere frequently.

1. Check alignment per Steps 2 and 3 on Page 2. V!
maximum operating misalignmant values are axcee.
realign the coupling to the recommended instal
values. See Table 1 on Page 3 for instaliation anc max
operating misalignment values.

2. Check tightening torques of all fasteners.

3. Inspect seal ring and gaskel tc determing if r@niac
is required.

4. Remove all lube plugs from coupling siseves anc rel..
Step 5 on Page 2 of these instructions.

LUBRICATION — Adequate lubricaticn is essential for sall
tory operation. Lubricate couplings at least once ever
months. Couplings may require more frequent re-lubncatc
subjected to heavy shock loads or rapid reversing, frequert
movement, excessive misalignment, extremsa temperature -
tions or excassive moisturs.

Extreme pressure (EP) greases are reccmmended. For
service, use NLGI #1 grease EXCEPT when the couplng s
less than the minimum specified in Table 1. At these Kwer €.
use NLGI #0 grease. When one or more gear coupings -
apolication require NLGI #0 graase, the same graasa may O
in all of the couplings. Refer to Table 1 for maxmum speed

efer o Manual 458-01C for alist of NLG! #1 ang 3C grea
ambient temperature range of -3C°F 10 +23CF(-Z

\ Cu =
C & GHe ,{,\

¢l e T
f6-i# cation o7 LB %
/ .... , gy N\

£ = nlsenin 0
/ | - : i i
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"7 L ONG TERM GREASE (LTG) — Gefff edplingiotal \
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PARTS IDENTIFICATION

A HORIZONTAL Types G10 and 20

1. Seal Ring
2. G Flanged Sleeve
3. G Flex Hub

[Specify Bore and Keyway)
4. Gasket
5. Lube Plug
&. Fasteners

VERTICAL Types GV10 and 20

Centering
22 rCompaonen:.
Kit

1. Seal Ring
2. G Flanged Sleeve
4. Gasket
5. Lube Plug
6. Fosteners -
0. GV Flex Hub
(Specify Bore
and Keyway)
21. Centerplate
22. Thrust Butten
23. Thrust Plate

PARTS IDENTIFICATION — Coupling parts have identifying size and part numbers as illustreated
below. When crdering parts, always specify SIZE and TYPE, hub bore & keyway and part number

found on each item.

PART NUMBER LOCATION

SiZE

1015 G 20
/ COUPUNGT [ iy TYPE
; PR

CouclT

CLASSIFICATION

SIZE, BORE &
PART NUMBER
(EITHER LOCATION}

}
Db
or 1>

it

S

. :j}ﬂﬁ;;ﬁf" ;

e e s e
L%y

oy
© 1unt sain 1013

ORDER INFORMATION

; 7 Identify part(s) required by name from Figure A above.
2. Furnish the following information from Figure B above.
EXAMPLE:
Coupling Size: 1050
Coupling Typa: G20
Bore: 6.750
Keyway: 1.750 x 750

3. Price parts from Price List 452-110 and appropriate
discount sheet.

SPECIAL COUPLINGS: For special couplings furr
SIZE and TYPE, M.O. Number and drawing nur
shown on the hub.




a) - CLUTCH HUB BORE @ 69,8mm (2,748") © KEYWAY: 16mm (0,63.0")

b) - FAN HUBBORE @ 100.01mm (3.15/16"); KEYWAY: 25.4mm x 12.7mm (1" x 1/2")

¢)- STEAM TURBINE HUB BORE @ 76.20mm (3"). KEYWAY: 19,2mm (0,756")

d)- ELECTRIC MOTOR HUB BORE @ 98.425mm (3.875"); KEYWAY: 25 4mm (1") SO x 140mm(5,50") LG

254 254 192

¥ Jr

\ = o

AN &

nad :: -

i -

S ] ‘
FAN CLUTCH ELECTRIC MOTOR STEAM TURBINE

HUB BORE HUB BORE HUB BORE HUB BORE




