INCH SIZE SERIES

Naval Brass Sleeve Bearings

Johnson Cutless® Naval Brass Sleeve Bearings adapt equally well to strut and stern
tube mounts, and are often used effectively as rudder-stock and pintle bushings. Bearing
diameters are precision fitted to the designated shaft size with the correct clearance for
efficient water lubrication. External brass shells are machined and polished to provide
easy fitting. Specially formulated oil and chemical resistant nitrile rubber is securely bonded
to the shell. Units with thin shells are available for the struts of small craft. Sleeve bearings are
usually installed by light press-fitting and locked in place with cone-pointed set screws.

PRECAUTION:

When shrink fitting of the bearing is required, chilling must be achieved by gradual cooling to not more than
minus 20°H-28°C) using freezer or regular ice (D0 NOT DRY ICE). NOTE: Pounding or shocking the bearing
while in the chilled state could cause the rubber to separate from the shell.

Approved Bearings: Johnson Cutless® Naval Brass Sleeve Bearings meet military specification MIL-DTL-
17901C (SH) Class Il Full-Molded type and have full type approval from The American Bureau of Shipping.
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METRIC SIZE SERIES Johnson Cutless® Naval Brass Sleeve Bearings adapt equally well to strut and
stern-tube mounts, and are often used effectively as rudder-stock and pintle bushings.
Bearing diameters are precision fitted to the designated shaft size with the correct
clearance for efficient water lubrication. External brass shells are machined and
polished to provide easy fitting. Specially formulated oil and chemical resistant nitrile
rubber is securely bonded to the shell. Units with thin shells are avaitable for the
struts of small craft. Sleeve Bearings are usually installed by light press-fitting and
locked in place with cone-pointed set screws.

PRECALTION:

When shrink fitting of the bearing is required, chiling must be acheeved by gradual coofing to not more than
minus 20°H-28"C) using freezer or regular ice (00 NOT DRY ICE). NOTE: Pounding or shocking the baaring
while in the chilled state could cause the nibber to saparate from the shell.

Approved Bearings: Johnzon Cutless™ Neval Brass Sleeve Bearings meet military specification MIL-OTL-
T7301C {SH} Class 1 Full-Moldad type and have full typa approval from The American Bureas of Shipping
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Non-Metallic Sleeve Bearings

METRIC SIZE SERIES

Johnson Cutless® Non-Metallic Sleeve Bearings feature a dense structure of
engineered reinforced thermoset plastic. The specially compounded Nitrile Rubber

is securely bonded to the shell with all tolerances maintained for proper lubrication.
Being non-corrosive and inherently resistant to all known chemicals, oil and grease,
as well as being anti-electrolytic, the Johnson Cutless™ Mon-Metallic Sleeve Bearings
are ideally suited for installations wherever cormosion or electrolysis is a problem.

PRECAUTIOMN:

Whan shrenk fitting of the bearing is raquired, chilling must be achieved by gradual cooling to nat more than
rintiz 20°H-28°C) ussng freezer or ragular ice (DO NOT DRY ICE). NOTE: Paunding or shacking the bearmng
while in the chilled state could causa the rubber 1o separate from the shell.

Approved Bearings: Johnson Cutless Non-Metalse Sleeve Bearngs have full type approval from The
Amaracan Bureau of Shippang.
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INCH SIZE SERIES Johnson Cutless® Non-Metallic Sleeve Bearings feature a dense structure of
engineesed reinforced thermoset plastic. The specially compounded Nitrile Rubber is
securely bonded to the shell with all tolerances maintained for proper lubrication. Being
non-corrosive and inherently resistant to all known chemicals, ofl and grease, as well as
being anti-electrolytic, the Johnson Cutless® Non-Metallic Sleeve Bearings are ideally
suited for installations wherever corrosion or electrolysis is a problem.

PRECAUTION:

When shrink fitting of the bearing is required, chilling must be achseved by gradual cooling to not more than
minizs 20°F-28 C) using freezer or regular ice 100 NOT DRY ICEL ROTE: Pounding or shocking the bearing
witiila in the chilled state could cassa the nabber to saparate from the shall.

Approved Bearings: Jabnson Cutless Non-Metallic Sleeve Baarings have full typa approval from The

Amearican Buraau of Shipping.
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Solid Naval Brass Flanged Bearings

STRUT OR AFT STERN TUBE Johnson Cutless® Flanged Bearings are centrifugally cast naval brass with an
integral flange for baolting to stern tube or strut housing to retain beaning and prevent
rotation in housing. Specially formulated oil and chemical resistant nitrile rubber is
securely bonded to the shell. Shells are heavy walled providing structural strength
and can be step turned if desired. Flanges are furnished UN-DRILLED unless specified.
See page 18 for Drilling Diagrams. For Split and Stepped Styles see pages 14-17.

PRECAUTION:
Whaen shrnk fitting of the baaring is raguirad, chilling must be acheeved by gradwal eoaling to not more than
minus 20°H-28"Ch using freezer or regular ice (DO NOT DRY ICE). NOTE: Pounding or shocking the bearng while

FLANGE ORELLING in the chilled state could causa the rubber to saparata from the shell,
ek Approved Bearings: Johnson Cutiess™ Naval Brass Flanged Bearings meet military specification MIL-DTL-
T79MC [FH) Class 1 Full-Moldesd typse and have full type approval from The Amercan Burean of Shipping.
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— — TI/8 18098 | 917 Him | 51T B0 | 1134 MBS | 416 148 | 814 MSE | 16 mm | — —
861852100 | GLASS T 18IS | 8174 S | 61T B0 | 1TAE & | 96 M8 | B3E Mn | e mn 150 G0
— —_— TE WM | e Ma |7 BESED | 1218 3078 | 916 43 | BhE N | IME T | —
861912100 | GLORY | 71/2 19050 | 95 24 ) 1712 4M50 | 412 8RN |1 S | 834 2035 | IM6 1001 | 128 5ES

BRI | GLOBE | Jij2 TG0 | O5@ D0 | 2710 GG | 1744 1O0S | Wik 408 | 844 2O | IME VL0 | W60 T |

- — To/& 19368 | 93N MG | 28 Nl | 1238 3143 | 906 4 | BaM ms 112 mwm| — —
BEIT2100 | GIPSY T3M 19685 | 978 MSOEE | 217 T | 1212 N7E | 806 44 | 8% 1540 12 1270 180 B16
—— _ T8 003 | 10 B0 | M7 A3 | 125 IMEE | 96 4 | 918 3 1116 mn -— —
BEHM2101 HEART b M3 | 014 GR35 | 2417 0 MAW | 1314 1355 | LA 158 | 917 M3 &1 ] 453 166 753
BEHM2102 HEDGE (] M3 | 012 MET | M7 M3 | 1M 1% | G 158 | 917 4130 12 120 | 0 B3
EEPE —— B1fs  IGE3R | W3E M35 | A0 JEZO0 | 133% 2 3AT | LA 1588 | 938 1313 12 121 _ —
SEIII00 HITCH BiM ME55 | W IGERD | 301, 0 TMN | 1312 WIe0 | S5 1588 | 912 M3 12 1270 i} M3
e ——— Ba%E  N273 | WhE  GAER | T JET40 | 1358  MEE | SE 1588 | 9548 2848 12 mwm| — —
SaFITH00 HOIST B B0 | wWdM  Xa0s | diE B0l0 | 1334 B85S | S 1088 | 934 FL] 12 [F1] FET
N — A% NAaos [ w0ME 1A | A2 EiZzod | 1318  3Gn3 | oA 1588 | 974 150E3 1 540 —_ -
L mrkrili] HOVER B3 325 |11 a0 | T &S5 | 3556 | 54 1568 | 10 15400 12 12m | B#3 6T
EEPE -— BIfE  X5a3 | 1118 ME5A | 33 RN | as  ¥MEm | M 1aBE | 1014 25018 12 mwm | — —
SEI2E100 INFRA ] DRG0 | 1114 MSTS | 3317 ER0MO | 141M IS | M 186 | 018 2603 12 1210 5 1162
SERIn IDEAL ] A0 | 1112 M0 | 3338 BMII | 15 Jm | 3 1906 | 1014 26035 ] 1588 | 1 1%5
NOTE. Dimention lor Sach Sie besmg confmue Across boll pages




& = SHAFT MMAMETER
B = DUTSIOE DIAMETER

C = LEMGTH

0 = FLANGE DIAMETER
E = FLANGE THICKMESES

F = MIETALLD.

B = METAL THICKMESS

A B [v] E F ]
Fari Mo Code Shalt Dmmeter | Dulssde Disseter Length Flange Dissseler | Flangs Thickness Muatsd 1.0 Mitsl Thickhess Brogs WL
onch | wm inch | mm iech m ich | mm inh | inch o wch | mm e | g

eI | —— Ui Hid8 | 1148 H 1412 T 1 [CET ] 2 mwh | — —
BEIIZT100 INMER 18 MM | 1112 MRl | M1T B3 | 163E 4153 | 54 1588 | w038 285 96 1474 M 1ME
BEI3E100 IRISH BiMd  Bd8s | 1112 MRl | W1Z E]'EEI:I 458 I | 1176 178 | 012 2N 17 1111] B 1178
BEIIE 100 _ 3% BA13 | 1158 MR | 35 BRAO00 | 43 INMES | M 1905 | w58 2608 12 1210 — —
BENI2100 INSET 12 M130 | 1134 MBS | 3R S0 | 4NE ITTER | am 1905 | W3 NS 12 121 M 13
BEAEI0 | —— O5%  hMdaR | 1178 3G | 36 S48 | 15 a0 ) 34 JET T O (s O | i | — —
BE2E2 100 VDAY 934  MTEL | 1218 MOEE | 61T =M | 1518 S | M 190 | 1 FE] ane A | Wr 1383
— _ a1  S0BE3 | 1M s | a7 93980 | 1538 38053 | M 1906 | 1118 2258 916 1454 — —
HEIS52100 JEWEL 1] 00 | 1238 3433 | a4 9ERGD | 1512 33T | M 1906 | 1114 2575 A6 1474 ¥y 1sa
jESRI0 | —— W8 il | 1212 S5 | T TIE | 18 & | on e | — —
BEIE12100 JETTY 14 W03 | 12548 2 3MEE | 3812 97780 | 15TE am3E | AM 1906 | 1112 a0 916 1424 .
—— _ M3 MHI5 1234 B | N G906 | 18 aEa | 3 1906 | 1158 =M 96 1474 _ —
BEIGEZ100 | JUMBO M2 WM | 1218  3m | 307 0mA | e EsE | 3a 1906 | 1134 245 ane 1434 | B0 1548
—_— _ W58 26362 | 13 DA | & 101600 | 1814 42T | 39 1906 | 178 el 916 149 _ —
AEIT42100 JUDGE %4 06 | 1318 3338 | 41 10AM | w38 65 | A 1806 | 12 A 96 149 30 1BRS
[— nHe O [ 1314 3|S5 | a 14140 | 17 [ETE T IET] 1906 [ 1298 008 | 406 A | — —
AEIRO2100 KNDCK 1 | | 1317 3red | 1@ a0 | 1T a3RIs | 3 1906 | 1238 343 96 149 20 1805
— 1M1 M58 | 1358 3B | o 16D | 1738 410 | 3 16906 | 12112 318 96 149 — —

BEIETZID | KRAFT T8 fois | 1334 oS | a1z I0as0 | 1712 Gem | w8 TAB | 1258 amed | 906 a | 4 1D |
—_ —_— N3E 1 | 4 556 | & 12 | 1734 4506 | 39 1905 | 1234 385 oe 1568 _ —
il rakrd o] IKMEEL M2 M0 | 141/%8 35878 | 431,27 10480 | 17 4543 | 3N 1906 | 1278 389Mm B 15688 1 B
BEME100 | KNIFE M2 M0 | 1478  3E | S03M  N2EROS | WM 43S | 11M nm |31 38m i B4 | &0 B
BEMEIN | —— M8  HME28 | 1M 618 | W TiTeE | & 57 | 34 18906 | 13 (| 5 o | — —
AEIFS2100 KNOTS 1M34 M85 | 1438 36513 | 17 N | 1818 6% | A 1906 | 1318 333 BTL 1568 H5 @7
— 08 oG | 1412 J@ma | 46 Ti&am | 181/ ET ] TG | 1314 ] oH | m—
AEI0E2100 LABOR 12 30480 | 1434 3MES | 4512 METO | 1812 46R00 | 3M 196 | 1312 @ =1l 1588 516 I3
AE30S2100 l.l]EEH 121 3788 | 1418 3WE | 46 164 | 1858 ﬂI_SL[B KT 1906 | 1358 360 oA 1568 — —
BEFIZ2100 | LAMCE 121 3115 | 15 od | 612  iEL0 | 183 TR | 3M IET IREETC I T 5 1588 | 538 Ma5
—_ LEASE 13 3433 | 1518 BE | & noE | el 4l | 3A WE | 1378 B4 54 o | — —
HEZIE2100 LAYER 1212 375 | 15184 373 | 712 12069 | 19 [l T 16906 | 4 BE5El oA 1588 S 53
B3I 100 LOGIC 125W X6 | 153% 30053 | 48 121930 | 1918  4E578 | 3M 1906 | 418 2 BAH oA 1568 AN
BE3ZE2100 | MBLEY 123 338 | 1512 33T | 817 1233 | i RS | 3 1906 | 414 B =1l g | — —
BEIZE2100 MUSIC 127 30m | 1558 368 | 8 128E0 | 1938 40013 | 34 1906 | 438 ¥ oA 158 — —
[ BEmizio0 | MINGE | 191 ShM | 1508 ADLS | W TWD0 | 1950 anees | WA S | 1402 ®aa0 | 1918 T | B4 Ses
BEI2100 [MITTY 118 3338 | 16 4640 | 5012 130 ) 193M s0ES | TA a8 | W17 w3 an 19.05 no 3ma
BEIZT2100 [MISTY 1314 385 | 1618 4858 | W 128540 | 1978  50MAE3 | T oM | W12 3830 | 1316 il _ —
AE312100 NIFTY 19%8 3898 | 1618  §EFs | 512 130800 | 1974 SR | 7A@ 208 | 417 33 TH ] BB 3157
BEIH2100 NIECE 1112 3. | 1638 4548 | & 1120 | 2iM 5108 | TA on | 15 =0 [ 1146 1146 B 3162
AEIT2100 NOVEL 1958 3B | 6,7 $9l | 510 13385 | M 54% | 1A 20| 15198 3B | 16 1148 — —
AE3S02 100 DATHA 1334 385 | 6h%E 4 | S8 1MeM | M38 5175 | 18 20 | 1518 33 | 116 114 _— —
——— DEELE 1378 HBrE | 63M 4545 | 53102 1BEs0 | W2 A | 7AE o0 | 153 305 | 106 1748 —_ -
AEAST2100 ﬂﬂ. L] 3560 | 168 -1.'-3 o 13HEl | M58 588 | 74 oM | 1512 3 | 106 1746 B 334
-— PURSE 1418 35EM | 17 43180 | 412 138430 | 034 5T | TA on | 558 M | 1146 e | — —
BEIEER 100 POLAR 1410 36185 | 1718 488 | 55 130700 | 2008 53 | TA o8 | 1534 alis | 1146 17E | — —
HEIGR 100 PONT 1438 36513 | 1714 43815 | SR12  lamEm | N L3a | 1A In | 1578 a[A 1/16 1786 B2 A
BB 100 PRUNE 1412 36R30 | 1712 4850 | 56 e | i 53T | TA 28 | 8. a6 4 KT [ET 52  BRS
R PRICE 1458 348 | 1758  4OPBE | SR12 MBI MiE L3 | TA 20 | .1A aEs kI 1805 —_ —_
—— PUNCH 1430  IMES | 1734 4508 | W 17| | 112 S0 | TA 28 | B 4l kL 1815 — —
— OUNKE | 470 30063 | 1708 45 | 51 T0HIGI | J158  GAvs | 7 | BaE  aed | 34 e | — —
BE3EX2100 | DMET 15 31.00 | 18 4574 | 58 MRA | 13 55 | TA 28 | .12 418 1 1805 | @5 405

MOTE: Dimemsios for aach sire besving confious scross both pages.




Split Naval Brass Flanged Bearings

SPLIT STRUT OR AFT STERN TUBE  Johnson Cutless® Flanged Bearings are centrifugally cast naval brass with an integral flange

for bolting to ster fube or strut housing to retain bearing and prevent rotation in housing.
Specially formulated oil and chemical resistant nitrile rubber is securely bonded to the shell.

Split styles offer ease of installation and change. Shells are heavy walled providing structural
strength and can be step turned if desired. Flanges are fummished UN-DRILLED unless
specified. See page 18 for Drilling Diagrams.

PRECAUTIOMN:

When shirink fitting af the bearing 15 requred, chillng must ba achieved by gradual coolng to nat mare than minus
20'H-28"C) using freerer or regular ice (DO MOT DRY ICE). NOTE: Pounding or shocking the baaring while i the
chilled state could causa the rubber 1o separate from the shail.

Approved Bearings: Johnson Cutless® Maval Brass Flanged Bearings meat military specificatson MIL-DTL-1780C
[SH) Class 1 FuB-Molded type and have full type approwal from The Amancan Bureau of Shipping

A B c [v] E F G
Parto. Code Shali Deameter Dutsade Dismeter Length Flange Diametsr Flange Thickness Metal 0L Metal Thickness
inch I m inch I min inth |_ ] nch I [i1] inth |_ L] nch ] min ineh |_ m

26153X1M | FAITH B 15240 | 812 2580 | A SR00 | 115@ M7 5% 1528 7 17180 kL 13105
g6153HN FARCE B 15240 | 812 2590 | M GA60 | 1158 Fa ] ] 1528 7 17180 £ 13105
5N m FERRY B 15240 A3 mns | N 860 115/ MEs ] 1558 17 178 bl nn
— — B 15240 | 778 000 | X2 SE | 103% 26353 46 1A 7 17180 e 1.
— — 618 15558 (] mxn | 2 SR 12 BT 916 111 ma 18088 116 nm
— — 1M 1587 | 818 AeE | 2 aMS0 | 105® 26aBE 46 1 Fal ] 18415 e 1
N | — K] 68 | Ain s | B S8 | 103M FEET /16 un | 138 s 1313 i
— — 612 165.10 kY] nrry | nige 5a6 a0 1 e 916 111 ng 19050 /1l 1
— — 0] 168 | 858 FALTI - GEED | 1114 TS 46 1 158 19368 1? 121
B1T21A | FORCE BaM 145 | B34 s | M GAED | 111M MHETS 96 un | 1 . (1153 118 1.
EiT2n FLASH Bid 145 L] mg | Mg 622 30 1138 it chic] 916 111 178 i 1?2 121
- — 7 17780 | M@ [T | B2 G270 | 1158 M7 46 1 Rl ] .| - 17 121
- — T1/8 1805 | 94 BB | 512 G770 | 1134 2245 416 1n Rl H455 2 121
- — TiM 1815 | 938 |13 | B2 G0 | 11ne e 46 1M Y] nm 12 121
— — Ti% 18733 | 958 MeE | B GESE0 | 12108 30788 46 1A A58 Hans 12 127
B1S121M GRADE Tz 18909 178 nE | 72 G538 50 014 H05 916 114 A3 ma M6 L]
BEFI21N GRAIN Tz 1959 | 378 40R: | @2 G50 | 123@ o e | 46 1M B3 mnE N1 jL W]
Esnn | — T2 19015 | 334 M | B2 Es] | 12104 315 916 11.M A3 mxs 12 121
— — 15 M@ | 378 oim | = ma | 12a@ o1 e 46 L LET] ms N1 145
— — TiM 1565 L} 400 | =22 THa | 1212 375 46 1M ATM =1 o) 416 L W]
— — 118 .| [IRF: ] oe | A TI660 125/8 kil 916 1.4 918 HiM 174 121
BN | — | 8. 103/8 26353 | m2 4930 | 131 S 5% 1588 | 91 X495 N1 145
- — B/ AGE | 012 BT | 30 TeIn0 | 133@ ke 58 1528 LEY ] 2313 416 111
— — BN 2455 105/ 26888 | e T | 1312 kel o] 5% 1528 912 130 N1 1413
— — EED] Mn 1034 mme | n THIA0 | 135@ B0 5% 1528 958 FLE N N1 1413
— — gifg 21580 | W07/ s | iz B0i0 | 1334 kLK. 58 1588 | 93y MBS 418 1n
— — LR ] 21908 1 e | 1 28 1308 53 ] 1558 178 5083 M6 141
— — EET] Frr 1n1/2 2258 | 32 mesn | 14 5560 5% 1528 L} 25400 N1 141
— — L] 71543 1114 METS | B max | 418 35578 kL 1905 i@ 25718 416 111
NN | — 8 THED 113/8 a3 | I B0s0 | 141 618 kL 1905 1014 o ik -1 N1 1413
N | — §im rc 0 R 0 | BEIED | 1417 36 M 1905 LK 2h353 418 1A
— — 810 et L 1158 MmO Mz H76.30 1458 e T 1906 [IRFd & M6 144
— — EEL] 1 1134 ;s | 5 BEO0 | 143M TMES £ 1905 1058 F.oF ] N1 113
HMI2A | INSUL 812 24130 nig MG | M L7as | 143M JMES | 1 540 1034 T35 416 L
mMN — 812 30 118 e | /e anm | 4nE mng kL 1905 1034 riETi -1 N1 1.3
— — 558 Ma48 | 12 m | B G40 | 15 38000 kL 1905 07/8 M 416 A
— — LKL MBS 1214 1nis | &2 w710 1514 s T 19,06 1 ma 51 15.88
- — LN =& 123/8 s | 3 o390 | 153@ 39053 kL 1905 11/2 M5 58 15828
— — i} F2hi | 12172 nrs | 3 w250 | 1512 mm kL 1905 1114 mn 1118 11486

NOTE: Dimensions for esch size baaring continug across both pages.

MEREX




RUEEER E m‘
A = SHAFT DIAMETER [ G ﬂﬁﬁ

B = OUTSIDE DIAMETER 1 — i
C = LENETH s N )
0 = FLANGE DUAMETER -y \I*
E = FLAMGE THICKNEES L
F = METAL LI ‘!1 EB
B = METAL THICENESS 1
!
—
e e e -
F
To Facilitate Assembdly and Removal of Bearing — Split on Taper as Follows:
Split Abavve or Below Cir. Line, &f End Bearing Length 106 .. WU fir and el ding 367 lang
A B [ 1] E F G
Part Mo Code Shalt Diameter Dutside hameter Length [Flany e Desm eter Fange Theckness Mletsd 1.0, Metal Thickness
wch | mm ek | mm nen | mm ek | mm meh | weh | mm meh | mm
BE2RENAD | — 1018 5718 | 1258 3M6E | 54 | 1558 39688 k] 1805 i i L o 1568
A2 | — 1014 BB | 1234 31385 | =|2 e | 1657E 40323 k] 1805 nie A210 o 1568
— — w3 M35 | 1278 o | B 94160 | 16 40640 3 1aE | 1158 m5H 3t 1588
— — wie  Mem (13 [0 | W2 1ma30 | 618 40858 3 T - T 28 45 2t 1588
— — 10548 JEEE | 1318 333 | M 10600 | 1614 41275 k] 1805 1n7m el L] 1588
— — 1034 mis | 1A 33655 | M2 1AM | 1638 41543 k] 1805 12 £ ILE | L] 1588
— — 10748 mn | 1138 s LI w140 | 17 43180 k] 1805 1218 307 58 L] 1588
— — 1 mam | 1358 608 | 4172 1400 | 1714 8a15 3 1805 [FE ] £ [ K 1L 1588
- - 1@ MRS | 1334 025 | & 106680 | 1738 4133 3 e | 1212 ] 2t 1588
- - i HE:S | 1374 5ia | 4212 100asd | AR 44450 3 1805 | 1258 10 58 3t 1588
- - e HMem | uiA 5808 | 43 1mem | 1734 450 &6 L 1805 | 12309 85 11716 17.86
— — iz M| i 4185 | 4317 115 | 1774 454 03 k] 1805 1271 7 11/i6 17.46
— — 1158 MEIR | 143E H513 | M 111780 | 18 &7 k] 1805 1 [ 11116 17.46
— — 134 MEan | uR BAA0 | 4412 113030 | 1\m 450 38 k] 1405 13118 1338 11116 1746
— — e 3063 | 1458 748 | 45 114300 | @14 3 5 3 1405 | 1314 1655 11fiG 1746
— — 12 480 | 7@ TR | a512 115570 | 1812 4190 ] 1405 1312 180 1116 1786
— — 1218 ureE | 15 A100 | a6 116840 | 1858 413108 k] 1405 11548 608 11116 1746
— — 1214 3115 | 1518 AR | a612 108100 | 1834 46 75 k] 1405 1330 a5 Ll 1746
— — 1238 3433 | 1514 Hrw | a7 115380 | 1074 143 k] 1405 13718 #2143 Ll 1746
BEsEN | — 1212 3750 | 1538 B= | M2 16 | 19 el 3 1805 | 14 3540 116 1746
- — 1258  3M6R | 1512 1M | a8 121920 | 1814 578 £ 1805 | 1418 87 1116 1746
- — 1234 32385 | 1554 HOE | 412 1ENE ) 1IN &2 55 L 1805 | 1414 361 55 116 1746
— — 1278 Xro3 | 1534 4o | a8 1450 | 1938 49213 k] 1805 1138 513 11/i6 17.8%
Ny | — 13 30 | 16 40640 | 50 1.49000 | 1958 498 48 18 ' e 6830 k| 1805
— — 1218 e | 6e1E 40858 | S0/ 173108 | 1934 5165 18 ' 1458 M8 k| 1805
— — 1314 .S | 161 1275 | § 128640 | 1978 S4A3 18 nn (LE 0 B5 kL] 1805
— — 1338 n | 163m 415893 | 5112 1308100 | : Si8.00 18 nn LR me in 1805
— — 13112 e | e12 414910 | 5 13080 | Xa 51118 18 nn 15 A1.00 kL] 1805
— — 13548 M0 | 1658 41238 | S 133350 | M4 51435 18 nn 1518 A4 1A kL] 1805
— — 1334 5 | 1634 42545 | 53 134620 | M8 51753 18 nn 1514 3736 kL] 1805
— — 1308 ara | e7E 463 | 5312 135880 | M2 070 im nn 1538 k- (B in 1405
- - i ImE | 17 43180 | 54 13160 | M58 5388 T8 B | B2 370 £ 1805
- - WiE  EmM | 1714 43488 | 5412 133430 | M3 57 06 i nn | 1558 756 28 3N 1805
- - Wi s | 17 43815 | 55 13000 | 2078 5023 T nmn | 1534 40 05 £ 1805
— — 1438 513 | 1738 44133 | 5512 1a8m | H 53340 18 nn 15718 a3 H kL] 1405
— — Wiz 3620 | 1758 44TEH | 56 147240 | 31 538 75 18 nn 16 406 40 13116 2064
— — 1458 dMaee | 1734 4085 | 5612 1485100 | 13m 2l 18 nn 161/ 4458 13116 2064
— — 1434 IMES | 1778 5403 | 57 184780 | n2 54610 1m nn 16174 41275 1316 2064
— — MlE  37E3 | 1 £120 | 5112 146050 | M58 54028 i N3 | Bia 41559 13116 2064
— — 15 o0 | w|m 4038 | S8 14731 | 13 052 45 18 nn 16112 41810 13116 2064

e =——



Solid Naval Brass Flanged Bearings

FORWARD STERN TUBE

MIALE PILDT FOR MATING WITH
STLIFFING BOIX RECESES

Johnson Cutless Forward Stern Tube Flanged Bearings are made of
centrifugally cast naval brass and feature a heavy metal wall and integral flange. The
specially formulated nitrile rubber compound is securely bonded to metal shell and is
chemical and oil resistant. The integral flange permits solid bolting of the bearing to
stern tube stuffing box. The machined male pilot on the integral flange mates with the
female recess of the stuffing box. Flanges are furnished LIN-DRILLED unless specified.
See page 18 for “Drilling Diagrams”. For Split or Stepped styles see pages 14-17.

PRECAUTION:

Whien shrmk fittmg of the bearing is reguired, chilling must be achieved by gradual coaling to not more than
manus 20°H-28"Ch using freazer or regular ice (DO NOT DRY ICEL NOTE: Pounding or shocking the bearing
whila s the chilled state could cause the rubber 1o separate fnom the shell.

Approved Bearings: Jobnson Cutless® Naval Brass Flanged Baarings meet military speci hication MIL-DTL-
179010 (BH) Class 1 Full-Molded type and have full type approval from The Amercan Bureau of Shipping.

A B D E F [¢] M N Gross
PartMo. | Code | ShaftDismeter | Dutside Diameter Length Flamge Diemeter (Flange Thickness|  Metal 1D, [ Metal Thicknesa | Pilot Diameter |Pilot Thickness| Wi
inch | mn__| inch mm mch L) nch mm inch mm mch mm inch T nch mm Bmch mm s I kg
EEOGAXIBO| M2 | 2177 GISD (33®  EBRTI |10 5100|614 15875 3B 0 953 | 3@ M| 1A 318 |4 106D | 36 476 | 12 54
BE0762180| 300 | 3 TEMD (418 108 |12 JMBO0 | T 19050 ) 1@ 1270 | 3AM IS | 1M B35 [43M 1MBES| 6 ATE |1 A5
EE0BIXIBO0 | 3 | 31M HISS (417 11430 | 13 33020 |72 19050 | 12 12M | 4 IMED| 1M 635 |43M 12065 | 36 476 | M 108
BEDRGIB0 | M2 | 317 BRSO |47 123E3 |4 I560 |88 20638 ( 17 120 | 40 1075 56 7B | GM 13335 ) 3NE 476 | 38 172
EE0952180 | 334 | 334 WSS (514 13335 |15 38100 |88 20638 | 12 1270 | 4%5@ 11748 G THd | 51M 13335( 36 476 | 43 185
60022180 | 400 | 4 10160 |51/ 13870 | 16 40640 |B58 X908 | 12 1270 | 4T7@ 1ME3| G TH | 534 14605 ( 36 406 | 48 MB
EGI0E2180 | 414 | 410 10785 (534 WEDS | 17 43180 |58 M908 ( 12 1270 | 5@ 13008 56 TAd | 53M 14605 | 36 476 | 52 B3B
861152180 | #12 | 4172 11430 |6 15240 | 18 4510|938 BAI3 | V2 1270 | 538 1353 S TH | BT 1ESID| 36 4TE | 5B 263
EGI212180 | 434 | 434 12065 [6 1M 15875 | 19 48260 |93W BAI3 ) 42 O 12TD | 5B 14RBB| 6 T | BT IESID| 36 AT | B 1D
E61ZTN80 | 500 | 5 12700 |63 17145 | 20 50600 1018 25708 | 916 143 | B 15240 ( 38 953 | 718 1BIS| 36 ATE | 75 3D
BN | 514 | 514 131335 |67 TME | N 53340 |101/8 25708 | 9N6 143 | BB 15558 | 3B 0 959 | 714 18IS ( 36 406 | M HKE
S6M0NB0 | 512 | 512 130|714 1845 |22 55880 |10 5% 26988 | 96 143 | BN 16810 3B 959 | 73IM 19685 ( 36 406 | 90 4B
EGMGTIB0 | 534 [ S53M 14605 [71M  1BAIS |33 420 (1058 26988 (916 14A | B2 1BRID) 3E 3253 | 734 198BS | NG ATE | X 417
E6153M80 | BOD | G 15240 | 734 19685 | 15 3100|1138 B3 | 16 1408 | 7 78| 38 395 |8 M3IN | 38 953 [ 75 MD
—— | B8 |61/8 15558 |77@ AN |15 3|00 1218 S| Y6 14X | 708 180 | 3B 85 |4 M3 | 38 88| - -
6157180 | G614 |61 1SA75 (77 00O |15 8100|1138 2BA93 | 916 149 | 708 1B0SB| 3B 95 |4 MEIN | 3@ 853 |77 M8
—— | 638 | 638 16153 [B1R E3R |15 3E00 1258 32068 | 816 143 | 738 18033 | 3B 85 |B3® NIy | 3@ 453 -
EGIGEX180 | G612 ) 6177 1ESID [B3®  HITI |15 3|00 13177 280 | 58  I5E8 | 71/2 180S0f FAE 1101 | BSE 90E| 3@ 853 | W 43
BEIEA280 | FETCH | 6 58 16818 |B 5@ 908 |15 3|00 |13177 Mis0 | 58 1588 | 758 1MER| 177 1ZM0 | BSE 19DE| 3B 953 | 1M &2
—— | 658 | 658 16228 (B1@ 590 |15 3300|1317 MI%0 | 58 1588 | 758 1M@eB| 1M 1111 | @SB M9DB| 3B 453 | - -
EEITZXIB0 | G634 | 63M 17145 [B3M  FIES | 15 3200 1334 3935 | 5B 1588 | 7 7@ NS 1M 111 ) 4 IEED | 3B 953 |99 M3
—— | 678 | 678 1MB3 (BT 543 |15 |00 |133d A5 | 58 1588 | B mm| M6 M1 |9 IMED | 3B 85 | - -
E61782180 | 700 | 7 17780 | 8 IIBE0 | 1712 44450 1334 34035 ( §B 1588 | BB 20638 | M6 111 |9 IEED | 38 953 [116 526
—— | 718 | 718 18036 |91/8 F178 | 1712 4450|1418 35678 | B 1588 [ B JASS| 16 M1 958 2M4E| 38 85 | - -
SGIB5ZI80 | M4 | 71 1BAIS | 914 4SS | 1712 4450 (1418 3GETE | 5B 1588 | B3B8 NATI| M6 M1 | 958 2MAE| 3B 453 |122 553
—— | 738 |7T3® 16733 | 912 M0 | 1712 44450 14148 35678 | 58 1588 | BSEB MW@ | M6 M1 | 958 2448 ( 38 95 | - -
S180 | M2 | 712 19050 |95E  MAEE | 1717 4450|1417 363D ) 5B 1588 [ B3IM INS| N6 11 0 200 | 38 053 |123 S5B
—— | 758 | TSE 1H3GB | 334 MTES | 170@ 44450 14177 3J6E3D | 58 1588 | BTE 21543 M6 1101 |0 500 ) 3B 95 | - -
S619TMB0| 734 | 7 3AM  196BS | 978  ZSOE3 [ 171 4450 (1412 363D | 58 1588 ( BTE 22543 12 1270 |10 500 | 38 953 [126 S92
—— | T | 778 20003 |10 5400 | 1712 M50 (478 370T6 | 5B IS8R | 908 XNTE| A6 111 |03M PR35 | 3W 48 | - -
E52047180 | HARDY | 2 NG | 1014 26035 | A 5800 (1478 376 | 58 0 15E8 | BIM IMSS | 17 1270 |03® 2635 | 3B 953 | 145 BB
—— | M8 |218 A6 (038 IEI5 | M 5000 |1478 3IITE | 5B 1588 | 938 1313 | 12 1270 |03® M35 3@ 458 | - -
S610MAB0 | B14 | 814 AAS5 | 10172 26ETD | M 5800|1514 38735 | 58 1588 | 91727 13| 17 1270 |03 II0S | 3W  BS3 |I57 T2
—— | 838 |83® 11273 (1058 2BGEE | @ 5800 |151M 36735 | 58 1588 | 958 M44B| 17 1270 (W03 A0S | B 853 | 162 TS
EENT2I80| 812 | B 177 21580 (103M W3OS |20 S800 |151M 38735 | 58 1588 | 33M M7ES| 177 1270 (103N I7IDS | 3@ 953 | 162 TAS
—— | 858 | 858 21908 (1078 Z96I3 | 20 SB00 |15 5% 39688 | 34 1905 | 978 25083 | 12 NZM0 |11 1@ ARS8 ( 3B 953 | - -
EE2IN180 | B34 | B 3M  IEmIS (11 940 | 20 50800 |15 508 39688 | 3 1905 | 1D IS0 12 XM |11 1@ 258 | 3B 853 |10 T
—— | B8 | 878 2543 (1108 25 |20 SB00 |15 5% 39688 | 34 1905 |1D0M@ 25008 12 1270 |11 1@ 2E258 ( 3B 958 | - -
E62292180 | 900 | 9 IZEB0 | 11104 8575 | @12 57150 |16 dDEAD | 3 1905 (101M JRO3S| 172 1ZRD 1107 MRID| 38 453 [193 W75
98 | 918 2376 (1138 WEES | 2@ SMSD |16 40640 | 34 1905 (03B 26353 12 1ZMD (1112 R0 38 953 | - -
$62362180 | IMLET | 91/ 23485 | 1112 29200 | 212 5M50 |16 40640 | 34 1905 (1002 ZBEMO| 12 12RO (1112 2m290 | 3B 853 | 200 847
—— | 388 |938 313 |11G8 F5E |27 S50 (1638 M55 [ 34 1905 |10SB 2R9ER) 102 12D {N17E MEI | 38 888 | - -
SEMING0 | M2 912 2030 (1134 MES | D17 SM50 (1638 M55 ) 34 1905 |103M TMA05( 12 1200 |1 T8 3063 | 3B 953 |05 930

NOTE: Dimensians for esch size beanng comtinue scross bodh pages.




RUBEER E N AR SEAL
(4L RESISTANT] STUFFING BOX
A = SHAFT DIAMETER

E = DUTSIDE MAMETER
C = LENGTH

D = FLAMGE DIAMETER

E = FLAMGE THICKMESS
F = METAL LD

G = METAL THICKMESS

M= PILOT MAMETER

N = PILOT THICKENESS

il e
¥ | R,
g -

A B [ 5 (1] E F G M ] Grozs
PartMo. | Code | SheftDiameter | Qutside Diameter Length Hange Diameter [Aange Thickness|  Metal LO. | Metal Thickness | Pilot Diameter | Pilot Thickness Wi
mch I mm inch | M inch I mm mch | M mch | TR mch | T inch | mm mch I mm mch I mm | s | g
BEMS21E2 | 958 |95% 1448 |1 78 30163 | 2217 SMS0 (063M 41583 | M 1905 |WAE el W2 12M (MTE IMEX| 3@ 98 | - -
BEMEITED | 934 |%3M M7ES (1218 3078 | 1212 SMS0 |U6TE 42856 | M4 1805 | M ITa40 | M6 MM (1238 M43 | 38 85 [ N7 A4
BEXS22180 | 978 |97/8  ISOE3 | 1214 3015 ) 22102 57150 |16T@ 47BSE | M 1905 | 1118 PERSA) N6 429 |1738 433 38 98 | - -
BEI552150 | 1000 |10 40 (1238 3IMA | 5 63500 | 1678 4B5E | 34 1905 [ 11184 2815 ) N6 429 | 1238 3433 | 38 953 | 20 1088

— | W& |10B ISPM8 (1212 3NTHD | X6 E300 (1778 45396 | 34 1905 (138 2R | 96 49 (1?23 IMES| 3| 8% | - -
BEIGIZIE0 | W4 |10 14 26035 [ 17 58 IMGA | 36 EI500 |17 78 453096 | 34 1905 [ 1112 M2I0) 916 1429 | 1734 37385) 358 951 | 2 1107

—— | W03 |103® 26353 [173M I3RS | 36 B[00 (1778 453086 | 34 1905 | 158 M| 916 1429 (1238 3N\ES| 38 48 | - -
BEGE21E0 | d012 (1012 IGETO (1278 303 | 36 B3500 (1814 46355 | 34 1905 [ 113M 28845) 916 1429 1318 33338 | I8 95 | A7 1120

—— | 058 |I058 260EE |13 x| 5 E3500 (1814 46355 | 34 1905 [ 1178 IMBI| 916 1429 (1318 33338 | 38 883 | - -
BEFT421E0 | JOLLY 103 27305 (13108 33338 | X6 E3500 {1814 4B3SS | 34 1R5 | 12 JMB0 ) 916 1429 (1318 33138 | 38 85 |50 1134

— | W7E |I07E IPEF3 | 131 IW/SE | 15 E3500 |1B58 47308 | 34 1905 | 127108 3088 ) 916 429 (1312 IS0 38 48 | - -
BEB02 150 | KETCH | 1 27940 | 1312 34280 (271/2 B3RS0 |1ASME 47308 | 34 1905 [ 1238 333 ) 916 1429 (1312 IS0 | 38 853 | 300 1361

—— | 12 |11 8 26258 (1358 34608 | 27 12 GSASD (1ASE 47308 | 34 105 | 1212 JMPED| M6 429 112 MRS 3B 88 | - -
SE2BTXIB0| 1104 | 1114 ZB57S [ 1339 435 | 7 12 69350 (19 45060 | 34 1905 | 1258 IMEE| 906 M4 |1ITE 35243 | 3@ 95 (32 1415

—— | 138 |11 38 2BRSE | WM 560 | 27 12 B9850 {19 4060 | 34 1905 (1234 IFIBS| SE 1588 1378 3SA43 | 38 8K | - -
BEMII 18D | 1112 |11 12 29290 |18 IS8 | 1712 G950 |19 4060 | 34 1905 (1208 XITOA) 5B 1S8R 1318 3E43 | 38 953 | 326 1498

—— | 158 |11 5B 29578 [ 1414 36185 | 21712 GBRS0 (1938 4813 [ 34 1905 | 13 0| e 1588 |NWe 3| 3@ 88 | - -
BEXA218D | 1134 (1139 79845 | 1438 36513 | 17 17 G9A50 |1938 4513 ) 34 1905 [ 1318 T3] S8 1588 (W18 358TE| 3@ 451 | 335 1520

—— | 17 |NTE MG (1412 3E830 | 272 E0RED (1938 4ER13 | 34 1905 | 1394 IEES| 5B 0 1588 WE 3JsAm@| 3B 48 | - -
BE3062150 | 1200 |12 J04E0 | 1434 MBS | 30 PEZOO (1934 SMES | 34 1905 (1312 MES0| 5B 1SBR | M2 36830 3@ 953 | 360 1633
BESDG2 180 | 128 (1218 30798 (4718 ITTEI | A0 TE200 {1939 SOBS | 34 1905 (1358 ME0R| 5B 1588 (W12 3GAAM | 3@ 85 | - -
BE3I22180 | 14 |121@ 31105 [ 1B 381.00 | 30 PEZOO (1934 SMES | 34 1905 [ 133M ME35 ) SEB  1SBR | M2 36830 3" 953 | 372 164X
BEZISIIED | 1238 |123B 31433 (1518 3418 | 30 TEEODO |20 1@ SMaB | 8 & (1378 W/r4I) B 15BR (1518 3BAIE| 3@ 4R | - -
BEZTEZ1E0 | 112 |12 12 31750 (1514 3E735 | 30 TEZO0 2018 S1198 | M8 B | M 560 ) S8 1588 [ 1518 38418 | 358 953 | 3W 17AT
BE3027180 | 1258 (1258 32068 (1538 38053 | 30 TEXOO0 (M 1@ SHA8 | 78 1233 (W18 W|REM| B 1S8R (1518 3IMAB| 3@ 4R | - -

—— | 124 |123M 37385 (1512 30 |30 TEXOO0 |2012 SMMMD | 78 1233 | W1M WIAS) SB 1588 (1512 AWM | 3@ 4§ | -

—— | 198 |1278 3003|1558 3B | 30 MO0 (2012 S0 | e @ [ M3B B3| 58 1588 (1512 MIM| 3@ 85 | -

— | 13m0 |13 330M | 1578 4823 (321,72 ES50 |02 SNOM | e 123 | W12 3BID|NMAE 1746 (1512 [IAM| 3@ 4§ | -

—— | 1318 1318 33338 |16 640 | 32 12 RS (N 5340 | 78 N3 | WLS8 IMAB|MAE 1746 |153M 40005 | 3B 853 | -

—— | 134 1318 33655 | 1618 G858 | 32127 HASSD | A 53340 | 78 12EE | M3M TMES|1NA6 1746 | 153 A000S | 38 853 | -

— | 1338 (1338 33973 |E1M 41275 | 3212 BESSOD (M 5340 | 78 B | WIB ITEI|MAE 1746 |153M 40005 | 38 853 | -
BESMEZIEI | 1312 1312 29 (1638 41583 | 3212 HEASED (M3E M1 | 0B 11E |15 00| MAE 1746 |61M 27| 3B AR | -
BESSTIIE0 | 1358 (1358 3dEDB (1612 41810 | 3212 EASED M 3E SI93 | 78 1B | 1518 3IB| 116 1746 |161M M2Th| 3B 983 | -

— | 13 |1334 3MA35 (1658 413 | 217 HEASSD (M3E SI@ | 7B 1B | 1518 EPAS| MAE6 1746 |161M M2Th| 3B 353 | -

—— | 1378 1378 35243 [163M X545 | 3212 HXSS0 (MM SSI45 | 78 133 | 1538 35I| 16 1746 |W6SE 412m| 38 0 48 | -

— | 1a |14 35560 | 16 7/8 4MB | 35 BEAOD |11 34 55245 | 7B 13 (1512 AWM | 1MAE 1746 (658 472X | 3@ 85 | -

—— | W8 |141/8 35878 (17 43180 | 35 BEAOD |21 39 55245 | 7B 133 (1558 39EBA | 1MAE 1746 (G5B 4:@E(| 3@ 88 | -

—— | W 1414 36185 (17 1/8 43488 | 35 BEAODD {22 /8 56188 | T8 33 [ 1530 40005 | 176 1746 (171@ 43805 3@ 88 | -

— | W3 |1438 36513 (1714 4315 | 36 BEIOD {2218 56186 | 78 173 (1578 4N | 1MAE 1746 (171@ 43805 3@ 853 | -

—— | W12 14172 36830 [ 1712 5D | 35 BEaDO {221/ 56188 | TR :A |16 640 | 3 1805 |T1m 43805 3@ 88 | -

—— | M58 1458 37148 [17 58 MTER | 35 BRAO0 | 2212 SMS0 | 7/28 X233 (9618 A4ASA) 3@ 1905 (1712 44450 3@ 48 | -

—— | WM 143 3MES | 1734 WS0B5 | 35 B2AO0 | 2212 SMS50 | 7/8 X233 [ 9610 MEIS) 3 1805 (1712 A4S0 3@ 88 | -

—— | WPE |14T® IME|171R &0E ) 35 B2900 (2234 5085 | 78 2223 (3B 41593) 3@ 1905 (1734 45085 3@ 483 | -

— | 1500 |15 38100 | 18 &M | 3 BESOO (2239 SEs | 7B 121 (62 4130 3w 1905 (173m 45085 3@ 85 | -

NOTE: Dimensians for each size beanng condinue scross otk pages.




Split Naval Brass Flanged Bearings

SPLIT FORWARD STERN TUBE

MALE PRLOT FOR MUATIRG WITH

Made of the same engineered guality as other Johnson Cutless® Naval Brass Bearings, these Flanged
Bearings for Forward Stern Tube installation have a male pilot designed to mate with the female recess
in the Stuffing Box flange. Stuffing Box has an inlet for piping water to lubricate bearings.

Split styles offer ease of installation and change. Sufficient space is required 1o move stuffing box
forward to enable withdrawal of Forward Stern Tube Bearing. Space allocated should be equal to the
combined length of both the Forward Stern Tube Bearing and Stuffing Box, plus two inches. Consult
factory when dimensions ane less than dimensions specified.

APPROVED BEARINGS:

Johnson Cutless™ Naval Brass Flanged Bearings meet military specification MIL-DTL-17901C [Ships)
Class || Ful-Molded type. Flanged are fumished NOT DRILLED unless specified. See page 18 for
“Drilling Diagrams™. NOTE: for Johnson Stuffing Box Dimensional Data, contact Duramax Maring® LLC.

PRECAUTION:
Whan shrink fitting of the bearing is requered, chillng must ba achieved by gradual cookng to nat more than minus
20°H-28"C)using freaser or regular ice (DONOT DRY ICE). NOTE: Poundmg or shocking the bearing while mthe

STUFFING BOX RECESS
chilled state could cause the rubber to separate from the shell.
Approved Bearings: Johnson Cutbess™ Maval Brass Flanged Bearings meet military spacification MIL-DTL-A790C
[SH) Class I Ful-Molded type and have full type approval from The Amarican Bureau of Shipping.
A B [+ D E F G M N Gross
PartMNo. | Code | Shaft Diameter | Outside Diameter Length Flange Diameter [Flange Thickness|  Metal 1D. Metal Thickness | Pilot Diameter |Pilot Thickness| Wt
inch | mm inch | mm mch | mm inch | mm inch | mm inch | I inch | mm inch | mm inch I mm | lbs | kg.
BE1532190 | FLAKE | & 15240 |83 2R2E |20 5800 (1158 2528 | HB8 1588 |7 17780 78 E23 |8 miw| 14 63
60 |G 15240 | 7708 20003 |15 |00 (1214 3N | WE 1429 |7 17780 TN6 1101 |8 ;| 3 495
GIBE |61/8 15558 |& 203K |15 W00 (121 INAE| HNE 1429 |78 1B0G9B| TE 1101 |8 ) 38 958
- 614 |61/4 15875 |1/ 2063 |15 |00 (125@ 3IAMGE | W6 1429 714 8IS TAE 1IN [B3E 73| 3A 953
BEIE21%0 | 638 (G638 16143 |81 20855 |15 B00 (1258 368 | 96 1429 |73@ 16733 | TNE 10 [83E  AETI| 34 453
BEIGEZI30 | 612 | 6172 16500 |B3B 21273 |15 3100 13102 3280 | S8 1588 |72 19050 ) FO6 111 JA58 06| 3@ 953
- 658 |G54E 1E828 |BRE 21008 |15 |00 (13172 4290 ) 5B 1588 | 758 19BEB| 12 1270 [85B 21908 | 3A 4953
BEIT2N0 | 634 |G34 1745 |BTE 22543 |15 |00 (1334 34925 BB 1588 |77 20003 | 12 1270 |9 60| 3@ 953
678 |67/ 17463 |9 22860 |15 W00 (1334 M85 ) 5B 1588 |8 M) 2 1270 |9 G0 | 3@ 953
m |7 17780 (918 2178 |171/2 44450 1334 34925 | B8 1588 |&1B  263B| 12 1270 |0 IMe0 | 3 953
TIe [71/@ 18046 |91/4 23595 1717 44450 |41/@ 35878 | 5% 1588 | 814 20855 12 1270 | 958 M448) 3@ 953
T4 [71/4 18415 |938 23803 1702 44450 |40/ 35A7B | BB 1588 |83@  METI) 12 1270 J95B  M448) 3@ 953
- T8 (738 16733 |95/ 24448 1707 44450 |41/ 35A7E | 5% 1588 |85® NG90B)| 12 1270 | 950 M448 ) 3@ 953
pEIgiIs0 | Tz |71/2 19050 |93  247E5 |171/2 44450 (1412 36830 | S8 1588 (834 ImaR) 12 1270 |10 H400 ) 3@ 953
158 (758 19368 |97/  250E3 17172 44450 | 1412 36A30 ) S8 1586 (878  2m43 | 12 1270 )10 B400 ) 38 953
13 |7x4 19885 |10 400 | 1712 4a450 14072 3EAA0 | 5B 1588 |9 IMED | 12 120 |10 B0 32 498
M (77 D003 1018 25008 |72 44450 |4T@ 3TTE3 | S 1588 |98 I:TE| 12 1ZID |03 IEIAI| 3@ 953
B0 | B 320 | 1038 26353 | 20 SA00 [17@ 3I7MA3) 5B 1588 |94 2MO6| 906 1429 1038 B3I 3@ 9s
gIg (B8  MA3IG (1012 266TD |20 S0R00 | 1478 3MA3| 58 1588 | 938 MA13| 906 1429 | 1038 MIS| 33 9m
B14 |B1/4 2955|1058 26088 |20 50800 11514 3735 | S8 1588 (912 M130| 906 1429 | 034 TmA0s| 3@ 953
B3 |88 273 | 1034 27305 |20 S0B00 11514 P35 ) 58 1588 |95 MM44B) 906 1429 |03 ma06| 3@ 9%
- B12 [B1/2 590 |1078 20633 |20 SAmd (1514 H735) 5B 1588 | 934  MTER| 916 1429 (1034 05| 3@ 9s3
pEzAns0 | eS8 [B5@ 21908 | M 27940 | 20 G800 (1558 39688 | 34 1905 (978 250A3 | 906 1429 (1118 ERSE| 3A 9S8
- B34 |84 ZH25 | 1118 28258 |20 S0B00 (1558 3988 | 34 1905 |10 5400 ) 906 1429 J111/8 JERRE| 3@ 953
BEZA2190 | 678 (BT IS4 | 1114 28575 |20 S0B00 [155@ 39688 | 34 1905 |01/8 2571B| 906 1429 (1118 MRS 3A 9%
G0 |4 IFED |M3m  28AOY (22172 NS0 |16 40640 | 34 1905 |04 26035 | N6 1429 |12 M| 3@ 953
918 |91/  II78 |12 28200 |221/2 550 |16 40640 | 34 1905 | 1038 IR35I ) QN6 1429 J1112 M| 3@ 953
o14 |91/4 M85 | 158 20608 |221/2 GMS0 |16 40640 | 34 1905 |02 I66T0| N6 1429 |12 M| 3@ 953
938 (938 3813 |M3M 29845 | 2202 5MS0 | 1638 41583 | 34 1905 (058 36888 ) N6 1429 (1178 363 | 3@ 953
912 (9172  M130 | 134 20845 12212 5M50 (1638 41583 ) 34 1905 1034 IM05) 906 1429 J1178 JN6I | 38 953
958 [958 448 |12 3480 | 2212 S50 (1638 41593 | 34 1906 (0B BRI | 906 142 [NFA MGl 3@ 498
934 (934  M7E5 | 12104  3NA5 | 2212 BMS0 (1678 42863 ) 34 1905 (N Im40 | 5B 1568 | 1238 N433) 3@ 4
g7 (978 25083 | 1238 31433 J2202 5M50 |67@ 4M63 ) 34 1905 |18 JERSE| 5B 1588 1238 43| 3@ 953
1000 |10 B400 | 12172 3750 |35 G500 (1678 42863 | 3M 1905 | 1114 28ET7E| S8 1588 (1238 ;43| 3@ 9m
e |101/8 5108 | 1258 32088 |5 63500 (1778 45403 | 34 1905 |1NIB 2BB93 | 5@ 1588 (1234 ZIMS| 3@ 9&3
W4 | 1004 6035 (1234 32ES |6 63500 [177/@ 45403 | 34 1905 |12 20| 58 1588 1234 TABS| 3@ 953
03 |1038 2Z35) |27 37m |5 GO0 (1778 45403 ) 3 1905 |11%E 29B2B| 58 1588 1234 AR5 | 3@ 9&3

NOTE: Dimensions for each size beanng continne across both pages.

MEREX




A = SHAFT DIAMETER

B = OUTSIDE MAMETER
C = LENGTH

D = FLANGE DLIAMETER
E = FLANGE THICKNESS

F = METAL LD.

G = METAL THICKNESS
M= PILOT DIAMETER
M = PILOT THICKNESS

RUBBER

(DL RESISTANT]

AR SEAL

STUFFING BOX

To Facilitate Assembly and Removal of Bearing — Split on Taper as Follows:

Split Above or Below Cir. Ling, At End: Bearing Langth 1116 ....—...... Ui to and including 357 long
T
A B E F G M M Gross
PartNo. | Code | ShaftDiameter | Outside Diamster Length Flange Diameter |Flange Thickness Metal 1.O. Metal Thickness|| Pilot Diameter |Pilot Thickness| Wt
inch mm nch mm mch mm inch mm inch mm inch T inch mm inch mm inch mm | |bs | kg.

2 (1012 | 670 |13 33070 |25 GISO0 | 187174 [ 46355 | 34 | 1905 (134 | 29845) 58 | 1588 (13108 | 3333 | 3@ | 953
1058 (1058 | X988 | 1318 | 3338 |25 G500 (18174 | 46355 | 34 | 1905 [ 1178 [ 30063 | 58 | 1588 |131/8 | 3333 | 3@ | 953
1034 (1034 | 27305 |131/4 | 33655 |25 G500 | 18174 | 46355 | 3M | 1905 |12 Jo480 | 58 | 1588 |131/8 | 3338 | 348 | 953
1078 (1078 | ZFE23 |133/8 | 33973 |26 GISO0 | 1B5M [ 4TI08 | 34 | 1905 [121/8 | J0TEE| 5@ | 1588 [131/2 | M290 ) 3@ | 953
nmw | N 7940 | 135 | 34608 | 271/2 | GSB5D (1B5/ | 47308 | 34 | 1905 | 1238 | 3433 ) 5@ | 1588 | 131/ | M200 ) 34 | 453
1118 | 111/8 | JE250 | 1334 [ 34855 271/ | GOBS0 (1850 | 47308 | 3¢ [ 1905 {12172 [ 31750 5@ | 1588 {131/ | 4280 | 3@ | 953
14 | 1104 | ZEETE | 137/8 | 35243 | 270/2 | G9ELSD |19 4H260 | 3M | 1905 | 1258 | JM6E| 58 | 1588 (138 | BR43| 3@ | 953
N® (11348 | 2A93 |141/8 | 3580 | 271/2 | 69650 (19 4260 | 34 | 1905 | 123/4 | 3ZA5| MAO6 | 1746 | 1374 | B4 | 3@ | 953
M2 |12 | 320 | 1414 | 36195 | 27142 | 63850 (19 260 | 34 | 1905 | 1278 | 303 | MO6 | 1746 | 1378 | BR43 | 3@ | 953
1188 | 115/8 | 29528 | 1438 | 36513 | 271/2 | 69650 | 1938 | 49213 ) M | 1805 |13 JH20| 1MN6 | 1746 | 141/8 | A7 | 348 | 953
N34 | 1134 | 2845 | 1412 | 36830 | 271/2 | GBS0 (193/8 | 49213 | 34 | 1905 (1318 | 33338 | 106 | 1746 (14178 | 35878 | 348 | 953
178 | 1178 | W0163 | 1458 | 3N48 |271/2 | G9AS0 | 1938 [ 4913 | 34 | 1905 [131/4 | 33655 1106 ] 1746 |14148 | 38878 | 3@ | 953
12 |1z A0 | 1478 | 37E3 |30 76200 | 193/ | 5M165 | 34 | 1905 (13172 | 4230 ) 106 | 1746 (141/2 | 3BA30 | 3@ | 953
i2iE | 121/8 | 307498 |15 300 |30 THZ00 (19374 | 5065 | 34 | 1905 [ 1358 | 34608 | 1106 | 1746 |141/2 | 36830 | 348 | 953
1214 [121/4 | 31115 J151/8 | 38408 |30 T6200 | 19374 | 50165 | 34 | 1905 | 1334 | 34925 ) 106 ] 1746 |141/2 | 36830 | 3@ | 953
- 122 (1238 | 31433 | 1514 | 38735 |30 76200 (2018 | 5Na8 | B | X223 (1378 | 35243 | M6 | 1746 (1518 | 3B408 | 38 | 95
BE3IE190 | 1212 | 1202 | 3750 | 1538 | 39053 |30 6200 (2018 | 5NaB | 1B | 223 (14 JEEEN | 1N6 | 1746 (15148 | 3B408 ) 3@ | 953
- 1258 [125/8 | 3068 |151/2 | 39370 |30 THE00 (018 | 5108 ) T8 | 23 [ 14008 [ 35EPE | 11016 | 1746 {1518 | 38408 | 3@ | 953
1234 1234 | 33485 | 1558 | 39684 |30 76200 (212 | 5XMI0 | 1B | X223 (4174 | 361495 1106 ) 1746 (1512 | 3830 | 38 | 95
1278 [127/8 | 3703 |153/4 | 40005 |30 T6200 (2012 | 5AMI0 | B | X223 (438 | IBRI3 | 1N6 | 1746 (1512 | 3830 | 38 | 95
1300 |13 3020 |16 40640 |321/2 | 82550 (20172 | BAT0 | TR | Z223 | 4172 | 3ER30 | 3/4 | 1905 (1512 | 33| 38 | 94
1318 | 131/8 | 30338 |161/8 | 40958 |321/2 [ 8550 | A 5340 | TE | Z23 |4%E [3ITi48) 34 | 1905 | 1534 | 40005 | 3@ | 453
1314 | 131/4 | 33655 | 1614 | S1275 | 320/2 | 82550 (A SI40 | TR | Z23 | 434 [ 3T 34 | 1905 | 153/ | 40005 | 34 | 4%
133 (13348 | 33973 |163/8 | 41593 |321/2 | 8550 | M 5140 | B | X223 (1478 | 3TAl 34 | 1905 | 15304 | 40005 | 38 | 953
1312 (1312 | 3290 (16172 | 41900 |3210/2 | B2550 (Z13/8 | 64293 | 1/ | Z233 (15 IEN00) 34 | 1905 (1604 | #1275 ) 3@ | 953
1358 | 135/ | Ma08 |165/% | 4225 | 321/ | 62550 (X130 | 54283 | T | 23 (15008 | 38408 34 | 1905 [161M | 41275 3@ | 953
1334|1334 | 3935 | 1634 | 42545 |321/2 | 62550 (1138 | 54283 ) /8 | 2223 (15074 | 38735 ) 34 | 1905 |61 | 41275 ) 3@ | 953
1378 | 137/ | 35243 |167/8 | 42863 |3210/2 | B2550 (X 3/ | BAR45 | 7R | B23 (1538 | 3053 /4 | 1905 | 1658 | 4228 | 3@ | 95
Hm |14 35560 |17 43180 |35 BRSOD | Z13/4 | 5246 | 7 | Z2E3 (1502 |30 34 | 1905 (165@ | 4222 | 3@ | 953
1418 (1418 | 35878 | 1718 | 43458 |35 BAGO0 (1374 | 55245 | 708 [ 2223 (1558 (35686 | 34 | 1905 |165@ |42HM | 38 | 953
1414 (1474 | 3145 (17174 | 43815 |35 BEOO0 | Z21/8 | 5G108 | 7B | Z223 | 1534 |40005) 34 | 1905 1714 | 43805 ) 3@ | 9%
WE (1438 | 38513 1738 | 40133 |35 BBA00 (Z21/8 | BE108 | 7R | Z223 | 1578 | 40323 34 | 1905 (17104 | 43805 348 | 95
412 | 1412 | 36830 | 1758 | 44758 |35 BBAO00 (Z21/8 | 56198 | 78 | 223 |16 40640 | 1316 | M64 (1714 | 43815 ) 3@ | 953
1458 (1458 | 3748 | 173/ | 45085 |35 BAGO00 (2172 | 5M50 | 708 | Z223 16178 | 40956 | 13016 | Al64 | 17172 | 44450 | 3@ | 953
1434 (14304 | 37465 |177/8 | 4403 | 35 BEAOOD | Z21/2 | G50 | TR | Z223 |61/ | 41ETH | 1306 | 2084 |171/2 | 44450 | 3@ | 953
478 | 147/ | 37743 |18 457H |35 BRADD (2234 | 57785 | 78 | 2223 (1638 | 415493 | 1306 | HE4 [ 1734 | 45085 | 348 | 983
1500 |15 38100 | 181/8 | 46038 |35 BRAOD | Z23/4 | 57785 | 1M | Z233 (6172 | M1900) 1316 | 64 | 1734 | 45085 | 3@ | 953
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DuraBlue

DuraBlue Stern Tube Bearings

DuraBlue water-lubricated stern tube bearings are manufactured
using a unique synthetic reinforced composite that incorporates solid
lubricants for superior operation and outstanding wear life in blue
water applications. The composite resin matrix was designed to
withstand the rigors of seawater operation and frictional heat
generated when used in stern fube propulsion systems.

Benefits of DuraBlue stern tube bearing.

Pollution Free

Approved for 2:1 L/d operation

Ultra low friction propulsion bearing - COF 0.001
High strength-to-weight ratio

Internal lubricants for superior operation
Proprietary fiber/resin matrix for extended wear life
Low coefficient of thermal expansion

Easy to machine and install

DuraBlue is an engineered composite material with ABS type approval.

The DuraBlue composite matrix was engineered and ftested to provide
superior performance in blue water stern tube applications. It has
received full ABS type approval for use in propulsion bearings with length
to diameter ratios L/d as low as 2:1. DuraBlue bearings meet the
requirements for operation in propulsion systems by all other class
sociefies.

DuraBlue stands ahead of the competition.

Unlike unstable thermoplastic polyurethane elastomers, DuraBlue has an
engineered composite matrix that will not suffer from hysteresis failure or
swelling from hydrolysis. DuraBlue has a much lower coefficient of thermal
expansion than polyurethane elastomers and will never loosen or become
dislodged in the stern tube.

Duramax Marine maintains a commitment fo the environment.

Duramax Marine offers the most complete range of seawater-lubricated
propulsion system bearings in the industry. Our bearing systems are used
on more commercial and navy vessels than any other brand.

DuraBlue is is a cost-effective stern tube bearing solution

for blue water use. PROPERTY UNIT VALUE
Compressive Strength (ASTM D35 i
DuraBlue Bearing is dimensionally stable and abrasion P gth { ) MPa Psi =207 > 35,000
resistant. Shear Strength (ASTM D2344) MPa Psi >13.8 = 2,000
Swelling in sea water is virtually eliminated with our — -
proprietary composite resin matrix. DuraBlue thermoset Modulus of Elasticity (\STM D&3g) MPa Psi =3102 = 450,000
polymer matrix is reinforced with synthetic fibers, and - e
contain no organic fibers that can swell in sea water. It Hardness (ASTM D785) Rockwell "R =110
has an absorption rate <0.09%. Density (ASTM D792) 10s kg/ms | biin: 125 | 0.045
DuraBlue meets the Duramax Marine highest level of Waler Absorption (ASTM D570) % <05
industry standards. — - Ny
DuraBlue stern tube bearings have been tested in Coefficient of Tharmal Expansion (ASTM D696) 10s°C | 106°F 43 | 24
Duramax in-house lab and meet the highest level of T T NA Good
marine industry standards. They are manufactured to meet
ISO 9001 standards and are approved for commercial blue Color NA Blue
water marine use by ABS.
Maximum Temperature (ASTM D648) G °F 100 212
Duramax DuraBlue Compression Test — - -
An independent laboratory static compression test on the Minimum Temperature C F <-200 <-328
EsulroBlue composite material showed it exceeded 51,000 Advised Maximum Working Temperatura -C “F 80 176
. o Tested dry operation at 15N/mms 01-02
Coefficient of Friction - Steady State -
Tested wet at 80 npsi 0.001 —0.003
General Wear Resistance NA Very Good
Resistance Against Abrasive Wear NA Good
Deflection™ in < 0.010
* after 24 hour at 15 N/mm?
o W et 2 et



DuraBlue®
Bearings

DuraBlue is ideal for conversion of oil to water-lubricated propulsion
systems.

Duramax Marine Engineers can design a complete conversion of your oil
lubricated propulsion system to a water-lubricated system.

Seawater lubrication - The ideal lubricant.

Seawater is the ideal lubricant for use in modern propulsion systems. It
offers the obvious advantages of being nonpolluting and environmentally
friendly. It is plentiful and a cost effective and superior alternative to oil
lubricated propulsion systems. Our engineering team can design a
water-lubricated propulsion system that eliminates oil pollution and keeps
our oceans clean.

Ultra low friction and wear.

Wear and friction are more important considerations with
water-lubricated bearings than with oil lubricated bearings. This is
because of the very low viscosity of water and the resulting thin film
thickness. DuraBlue is designed to operate hydrodynamically and support
water film development at very low shaft speeds. The material matrix is
also extremely resistant to wear by third body abrasion.

DuraBlue Bearings, custom fit to match your application.

DuraBlue Bearings can be easily machined.

As a general guide DuraBlue Bearing is machinable using standard
conventional machine shop techniques. Methods used for brass,
aluminum or lignum vitae will apply for DuraBlue. It is preferable to use
tungsten carbide turning tools with cutting speeds of 5.5 m/s (19ft/s). Must
be machined dry, without use of coolant.

DuraBlue Bearings are available in any size.

DuraBlue Bearings are available for any shaft diameter. The bearings can
be supplied from our factory in unfinished tubes or we can supply fully
machined ready for service.

Fitting methods for DuraBlue Bearings.

DuraBlue can be easily installed using one of these recommended
installation techniques:

Press Fit

Freeze Fit

Liquid Nitrogen (Vapor Method)

Liquid Nitrogen (Immersion Method)

Dry Ice and Alcohol Method

DuraBlue Stern Tube
Bearings

Special designs.

Special bearings for naval application that incorporate
partial arc segmental bearings mounted in split bronze
housings are also available. All bearings can be
manufactured as full or split bearings.

Stave Bearing design.

Staves can be machined using sheet stock and is an easy
and more economical solution when removing worn
staves and keeper strips for replacing staves in the bronze
carrier.




DuraBlue

Duramax DuraBlue Greaseless Rudder Bushing

DuraBlue is a self lubricated composite bushing designed for use in
highly loaded oscillatory applications such as found in rudder, pintle
and stearing gear assemblies. DuraBlue needs no lubrication and is
exceptionally wear resistant with an extremely long wear life. It has a
low coefficient of friction value of 0.1 to 0.2, resulting in no stick-slip
during operation. DuraBlue experiences virtually no swelling in
seawater, and a very low thermal coefficient of expansion. Its
proprietary fiber matrix greatly extends wear life and a
self-lubricating formulation for dry running.

Benefits of DuraBlue greaseless composite material.
¢ Virtually no swelling in seawater

¢ High strength-to-weight ratio

» Self-lubricating formulation for dry running

e Chemical and corrosion resistant

e Proprietary fiber matrix extends wear life

* Very low thermal coefficient of expansion

e Easy to machine -
e Easy to install

DuraBlue Is An Engineered Composite Material.

No lubrication is required.

Duramax DuraBlue has a proprietary lubrication formulation integrated evenly in its
resin system. Needs no grease or oil, eliminating the risk of costly marine pollution
fines. It will operate wet running, or run dry over extended periods of time without
lubrication.

DuraBlue is chemical and corrosion resistant.

DuraBlue remains stable in chemical solutions and not affected by many solvents,
inorganic solutions, fat and weak acids. It is non-metallic, non conductive and
corrosion resistant.

Minimum thermal expansion and contraction.

DuraBlue has a low thermal expansion rate in high and low temperature
environments. Unlike polyurethane rudder bushings that have a wide range of
thermal expansion and contraction rate that can affect the interference needed
to hold the bushing in place.

Experiences no swell and is abrasion resistant.

DuraBlue has virtually no swell when operating in salt or fresh water environments
with an absorption rate of < 0.5%. Resists abrasion and wear in the harshest of
conditions.

PROPERTY UNIT VALUE

Compressive Strength (ASTM D695) MPa Psi = 207 = 35,000

Shear Strength (ASTM D2344) MPa Psi >13.8 > 2,000

Modulus of Elasticity (ASTM D638) MPa Psi > 3,102 > 450,000

Hardness (ASTM D785) Rockwell "R" =110

Density (ASTM D792) 10skgims | Ibfin3 1.25 ‘ 0.045

Water Absorption (ASTM D570) % < 0.5

Coefficient of Thermal Expansion (ASTM D&96) 10&/°C 106°F 43 ‘ 24

Ghemical Resistance NA Good

Color NA Blue

Maximum Temperature (ASTM DE48) °C °F 100 212

Minimum Temperature °C °F < -200 < -328

Advised Maximum Working Temperature °C ek 80 176

Typical Friction Value MNA 0.1-02

General Wear Resistance NA Very Good

Resistance Against Abrasive Wear NA Good . _ ) —
L AN A N
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Duramax DuraBlue Compression Test
An independent laboratory static compression test
on the DuraBlue composite material showed it exceeded 51,000 PSI.

DuraBlug® Thrust Washer

Absorbs stresses and high impact loads

Duramax DuraBlue rudder bushings are light in weight and
engineered fo better absorb the stresses and high impact loads
associated with rudder applications than metal material
alternatives like bronze, brass, nylon and other urethane based
products. DuraBlue also works well with all corrosion resistant
materials: 316 Stainless Steel, Inconel, Monel, Stellite and
Gunmetal.

DuraBlue bushings can better handle the damaging effects of
misalignment and offers extremely smooth operation with
specific pressure of up to 25N/mm2. A 4 to 32 micro inch surface
finish is recommended to extend bushing life.

Tolerant to edge loading

The DuraBlue bushing is stable even with misalignments and
folerates edge loading. It is an engineered fiber composite
material that maintains a high compression strength. It is
lightweight and resists damage or fracture. With a high
strength-to-weight ratio.

DuraBlue Thrust Washers and Wear Pads.

DuraBlue is an engineered thermoset composite solution that is
excellent for thrust washer and wear pad applications. DuraBlue
composite thrust washers are an environmentally friendly,
cost-effective, grease-free alternative to traditional metallic
materials such as brass. They can also be used in place of PTFE,
UHMW, Cast Nylon and other Phenolics and composite
materials.

Suitable for high load applications

DuraBlue composite engineered fabrics are impregnated with
thermosetting resins, with solid lubricants dispersed evenly, along
with proprietary additives. It has a low coefficient of friction and
high load capacity that's excellent for thrust washers and wear
pad applications when operating with intermittent or oscillating
movements.

STRESS (PSI)
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DuraBlue® Composite Bushing

1,/

Push boat application:

|| Four {4) main free-hanging rudders,

|| two (2)each aft of Kort nozzles.

And four {4) free-hanging flanking rudders,
two (2) each forward of each Kort nozzles.

Easy installation

Duramax Durablue rudder bushings can be easily machined
to exact specifications at the shipyard to fit your application.
It is installed with an interference fit. Freezing the bushing in
liquid nitrogen or dry ice will allow for easy fitting of bushing
intfo housing. As the bushing returns to normal temperature
and increases in size, the proper interference with the
housing will be obtained. It can also be installed using a draw
bar or press fitted into place.

Flexible bonding ability

DuraBlue can be bonded to itself and metals such as bronze,
brass, aluminum, and stainless steel using a two-part epoxy resin
adhesive. Call your Duramax DuraBlue specialist for detailed
instructions.

Custom inserts for easy fastening

DuraBlue composite wear pads can be held in place with
countersunk screws and keeper plates. Wear pads can be held
in place by metal inserts imbedded into the composite. Flat
head screws, helicoils and Keenserts can be used to fasten wear
pads in place.




Rudder Bushing

DX490

DX490 Rudder Bushings are molded from a 70 Scale D, Durometer, Nitrile Rubber
Compound {approximately the same hardness as a bowling ball). They are formulated to
withstand the rugged "impact” service encountered in ship’s rudder steering systems.
D430 has high rigidity for maximum dimensional stability while still retaining a degree of
resiliency required to dampen peak shock loads.

DX490 Rudder Bushings are supplied as unfinished cylinders molded with longitudinal
lubrication grooves. The bushings can be easily machined in a local machine shop for proper
fit. Grease, oil and water serve equally well as lubricants. The DX430 Rudder Bushing is

resistant to deterioration by hydrocarbons, acids, salt water comosion and electrolysis.

CAUTIOMN:
%450 Rudder Bushings ane supplied 2= unfinished with molded 1.0, and 0.0. dimenssans which allow ample materal for
finish machiring. Howeves, when finish baring LD dimansions do not ramove more than 70% of the hubrcant groove depth.

IMPORTAMNT: bn addition to mterference press fit, DX490 Rudder Bushangs must be mechanically securad with sat
strenass oF olher bocking devices to prevent mavement during operation and the axpectad operaling lemperatune range.

FIGURE 13
) RUDDER BUSHING
ID ACROSS
WATER GRODVES
OUTSIDE
DAMETER
A
INSIDE
DIAMETER
A B C ]
Part Inside Diameter Outside Diameter Length |D Across Water Grooves Gross Wt

Number Code inches | mm inches | mn inches | mm inches mm b | kg
B121000%8 X150 1.45 3683 235 0BG 1 279.40 162 41.15 10 05
E12100044 DX175 1.0 4318 259 65.79 13 33.20 147 50.04 15 07
E12100051 DXX0 1.95 4853 307 77.58 15 3B1.00 2.20 5588 25 11
E12100057 D25 218 55.37 3% o 1112 190.50 2587 65.28 23 10
E12100064 DXIS0 244 E1.98 368 9347 9 2HED 275 69.85 27 12
E12100070 D375 20 @58 392 9957 10 25400 2497 75.44 30 14
E12100076 X300 295 7493 430 106.68 n 27940 339 8611 40 18
E12100083 DX325 119 A0 442 125 12 30480 36D 91.44 40 18
E12100089 DX3S0 13 B4.54 519 13183 13 33.20 .76 95.50 15 34
E12100055 DX375 166 92 96 518 13157 14 35560 405 102.87 65 29
E12100102 DX400 193 9982 545 13843 15 3B1.00 428 104.711 15 34
B12100108 X425 4.6 105,66 568 144.27 16 406.40 4.55 115.57 9.0 4.1
E12100114 DX450 447 124 B.02 152.91 17 431.80 4 BB 118.87 110 50
B12100121 DXATS 4 B8 1181 6.0 15265 18 457.20 5.05 128.27 10.0 45
B12100127 X500 493 125.22 668 169,67 19 482 B0 5.3 134.87 150 68
B12100135 DX525 515 13081 6.90 175.26 01,2 520.70 564 143.26 170 17
B1Z100140 DX550 539 13691 161 193.29 il 533.40 591 150.11 7o 95
B12100146 DX5TS 5.65 143.51 165 1931 bl 558.80 6.00 152.40 20 104
Biz100152 DXE00 587 143.10 BES 2147 pri 558.80 .40 162.56 20 1049
B12100165 DXES0 6.36 161.54 B&7 Yl i W n 558.80 6.84 17374 78 126
B12100171 DXETS .65 168.91 9.00 22060 b} 5B4.20 7.16 181.86 30 14.1
B12100178 oxT00 .88 17475 908 23063 2412 E22.30 71.35 186 69 3o 141
B12100184 DXT25 110 180.34 10.47 266,04 71,2 B98.50 160 193.04 -] 172
E12100191 DX750 133 186.18 1047 26594 7172 £98.50 a.oz 2498 350 159
B12100197 DXT75 1.0 195.58 10.47 265,04 712 B98.50 B.30 210.82 450 04
B12100203 DEDD 182 19863 10.56 268 72 91,2 749.30 A.50 215.90 5000 n
E12100216 DXES0 B.37 21260 1220 309 .68 ] B89.00 9.09 230.89 5.0 25
Bio02z2 DXETS BB4 11946 1.32 8753 3212 H25.50 a1 3139 580 %3
E12100229 DX%00 a.a3 22581 132 28753 2172 B25.50 949 24105 730 k.|
E12100235 DX925 am | 121 31039 k] B89.00 972 24689 B50 £ 1]

MEREX



PHYSICAL PROPERTIES:
Defoumation Load PSI Dedaction Tamparature
5 ooa” ITF
DX490 300 D045 F
HDH METAI.UB Compressive 15,000 Elastic Limit ITF
! Strength
BUSHINGS ' Tansile 3000 PSI
ﬁﬂ*‘&'—‘:ﬁ‘ - - -
Expainsion and Configuration (Contraction Temp. Rerovery
Contraction Std. Tubular 002" - D025” —FF 100%
per inch of 0D
Ahsoaption Aging Ligyuid Temp. Vol. Change %
Tl hrs. ASTM 23 0il HTF +4.9%
70 hrs. ASTM 23 0il 1007 F + |exss than 1%
70 hrs. ASTM 23 0il TrF Nagligible
T hrs. HO HNrF +26%
70 hrs. HO 1007 F Neglipitilz
Range of working temperature - - —20° 1o 180° continuous service.

CALCULATING THE FINISHED (MACHINED) SIZE OF DX430

Nominal Bushing 1.0. and 0.D. dimensions must be adjusted to allow for proper shaft to bearing running clzarance, thermal
expansion and cantraction and interferance press fit. Before machining, calculata the finished machined bearing 1.0, and

0.0 dimensions as fiollows:

EXAMPLE:
Naminal Shaft Diametar:

Naminal Bearing Housing Diameter:

Binches
12 inches

To determine the finished machined bearing LD. dimension

refer to the machining tables and add the running clearance (Table X thermal factor (Table Y} and press fit alowance

[Table 2], to the nominal shaft diameter.

Finished Machined Bearing |.D. Dimension aquals:

+ Mominal Baaring Shaft Diameter B.00n
+ Running Clearance [Table X) 0.018
+ Thermal Factor (Table Y) 0.016
+ Priass Fit Allowance [Table 7) 0.008
B.042 inches 1.0

To determine the finished machined bearing 0.0. dimension

Refer 1o the machining tables and add the thermal factor (Table Y) and the press fit allowance
(Tabde Z), to the nominal bearing housing diamatear.

Finished Machined Bearing 0.D. Dimension equals:

+ MNominal Baaring Housang Diameter 12.000

+ Thermal Factor (Table Y) 0.016

+Prass Fit Allowance [Table 7) 0.008

12.024 inches 0.0.

TABLE X — RUNNING CLEARANCE
Moeminal |0 inches 2 3 4 5 B 7 [ g 10 1 12 13 14
Allowance inches omz2 0.m3 0.014 0.015 006 | o0mz? .08 0.019 0.020 0.0 0.022 0023 ] 0024
MNoemanal 1D mm 5080 76.20 10160 (12700 | 15240 (17780 | 20320 | 22460 | 25400 | 27940 | 30480 | 33020 | 35560
Allowance mem 030 .33 036 0.38 041 .43 01.46 0.44 051 053 {1.56 0.58 .61
TABLEY — THERMAL FACTOR
Mominal 1D inches 2 3 4 5 [ 7 B 9 10 11 12 13 14
Allowance inthes 0.004 0.00& 0008 | 0010 0z | 04 0016 | 0018 0.020 0.0z 0024 0.026 0.028
Mominal 10 mm 50.80 7620 | 10160 12700 15200 (17780 | 20320 |Z2E0 |[25400 (27940 | 30480 | 33020 | 35560
Allwance mim 0.10 0.15 0.20 01.25 0.30 .35 041 (1.46 051 .56 061 (166 0.7
TABLE 2 —PRESS AT ALLOWANCE
Mominal 1D inches i 3 4 5 fi 7 B g il 11 12 i3 14
Allwanca inchas 0005 | 0.005 0.005 0.005 0005 | 0.008 0.008 0.008 0008 | 0o 0o 00w | oo
Mominal 10 mm 50.80 7620 0160 | 12700 | 15200 (17780 | AR | ZXEG0 | 254000 | 27940 | 30480 | 33020 | AR50
Alllowanca mmim 013 013 013 013 013 0210 0210 0210 0.20 025 025 0.25 025




DURAMAX NCB Shaft Sleeves

Installation Manual

—!| Introduction Installation of Durqmaxm NCB
Rudder Stock & Tail Shaft Sleeves
DURAMAX" NCB HARDCOATING SHRINK-FIT INSTALLATION OF NCB SLEEVES:
RESISTS ABRASION AND CORROSION, Duramax® NCB Shaft Sleeves consist of a NCB (Nickel Chrome
E}(TENDING SHAH—ASSEM BLY |_|FE Boron) Coating that is fused to a base metal such as Carbon Steel or

DURAMAX" NCB (Nickel-Chrome-Boron) SHAFT SLEEVES
are guaranteed to double the life of conventional materials
such as 316 or heat treated 410 stainless and will actually
give 4-5 times increased wear life. The 58 to 62 Rockwell “C”
hardness rating of the DURAMAX*™ NCB (Nickel-Chrome-
Boron) SHAFT SLEEVE increases service wear life of shafts
and shaft sleeves where mechanical abrasion and corrosion
take place (example — seal, packing, and bearing areas.)

The fused area of the shaft sleeve is undercut .065 to .070
inches per side. The undercut area is then thermal coated
with the Nickel-Chrome-Boron (NCB) powder. Using
multiple spraying passes, the sleeve is hard-coated to an
oversize dimension. A heat treating process is used to
fuse or metallurgically bond the NCB hard coating to

the base metal at around 2000°F. After cooling, the shaft
sleeve is ground to a 6-8 RMS finish and provides a

58-62 Rockwell “C” hardness.

DURAMAX" SHAFT SLEEVE
OPTIONAL BORE DIMENSIONS:

Duramax® NCB Shaft Sleeves are supplied with either
“FINISHED BORE" or “ROUGH BORE" inside diameters.

FINISHED BORE:

Duramax® NCB Shaft Sleeves with “FINISHED BORE"
dimensions are supplied ready for shrink-fit installation on
the shaft and do not reguire machining of the sleeve bore
diameter prior to installation. Duramax® NCB Shaft Sleeves
ordered with “FINISHED BORE" dimensions require the
customer to provide shaft diameter dimensions so the
correct shrink fit and the “finish bore” dimensions can be
calculated prior to the manufacture of the shaft sleeve.

ROUGH BORE:
When shaft dimensions are not readily available or the shaft
must be modified or repaired at dry-docking, Duramax® NCB

Shaft Sleeves with “ROUGH BORE" dimensions are available.

The “ROUGH BORE" sleeve is supplied with an undersized
bore diameter and requires a finish boring operation prior
to installation.

Stainless Steel. The NCB coating expands and contracts uniformly
with the base metal. However, there are certain procedures and
precautions that must be taken when prepanng the shaft sleeve for
installation and during the shrink fitting process.

I. SHAFT PREPARATION

The most important factor is the condition of the shaft onto which
the shaft sleeve will be installed.

The shaft should be straight before attempting to install the shaft liner.

The shaft should be clean, concentric and free of excessive
dimensional run out and/or tapers in the sleeve mounting area.

Itis essential to remove all high spots or burrs on the shaft.
They can cause the shaft sleeve to stick during the installation
process and can create stress concentrations during the shrink
fitting process that may damage the NCB coating.

Il. SHRINK FIT TOLERANCE

For proper shrink fitting of the Duramax™ NCB Shaft Sleeve onta a
shaft, calculate an interference shrink fit of 0.0005 inches per inch of
shaft diameter not to exceed 0.004 inches.

For example, a Duramax®™ NCE Shaft Sleeve bored to 6.000 inches
inside diameter would reguire a maximum of 003 shrink fit

WARNING: The Maximum Interference fit should never exceed
0.004 inches. Interference fits in excess of 0.004 inches may result
in the fracture or cracking of the NCB Coating.

m‘“‘rnﬁm
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Installation of Duramax® NCB Rudder Stock and Tail Shaft Sleeves (continued)

ll. SHAFT SLEEVE BORE MACHINING & TOLERANCES

The ideal machining method to maintain the required bore tolerances
is to machine bore the I.0. on a lathe to within 0.002 to 0.003 inches

of the required finished bore diameter.

Mext, hone the 1.D. to final dimension with a maximum surface finish

of 63 RMS.

The better the bore finish, the easier the installation and the less
probability of “sticking” the sleeve on the shaft before getting to the
proper location.

SHAET DIAMETER SLEEVE 1.D. MAXIMUM 1D
SHAFT DIAMETER TOLERANCE 10 00 RUN OUT
up to 6.000 -0.002 to -0.003 ,
inches inchas 0,002 inches
6.000 to 3.000 -0.002 to -0.0035 .
inches inchaz 0.003 inches
; -0.0035 to -0.004 :
over 8.000inches inches 0.003 in
IV. SHRINK FITTING

CAUTION: The installation and shrink fitting of NCB Shaft Sleeves
reguires the handling and transporting of hot objects or maten-

dls that have been heated to temperatures in excess of 400° F.
Improper handling or coming in contact with these heated objects
can result in severe bums and injury to unprotected skin and tissues.
USE OF PROPER CLOTHING AND EYE PROTECTION IS REQUIRED.

Prior to heating and shrink fitting the Duramax® MCB Shaft Sleeve,
make sure the shaft is at room temperature and all surfaces are dry
and in clean condition. Use an indelible ink to mark the area of the
shaft where the NCB Shaft sleeve will be shrink-fitted. In addition
to this marking, it is advisable to place a stop-block on the shaft in
order to ensure the proper shrink fitting location of the shaft sleeve.

Using inside micrometers, set the micrometers to a heat expanded
bore dimension of approximatehy 0.020 to 0.025 inches larger than the
finished bore dimension of the shaft sleeve. The micrometers will

be used as a gage to determine when the heated shaft sleeve’s bore
has expanded to an oversize dimension for installation on

the shaft

Abways heat the shaft sleeve slowly and uniformly to avoid rapid
and localized thermal expansion. Heating the shaft sleeve for shrink
fitting can be done with a convection oven or hot oil bath. These
heating methods apply heat to the entire shaft sleeve, heat the shaft
sleeve slowly and unifarmly, and avoid thermal shocking of the NCB
Coating. The best method is to heat the sleeve in a convection oven
to a temperature range of 375° to 425° F.

We do not recommend using a torch for heating the shaft sleeve
because of the difficulty in controlling the temperature of the shaft
sleeve. CAUTION: Concentrated torch heating of the shaft sleeve
for extended periods of time can result in thermal shock damage to
the shaft sleeve.

DO NOT HEAT THE SHAFT SLEEVE TO TEMPERATURES IN EXCESS
OF 425* F.

The NCB shaft sleeve is ready for shatt installation when your
pre-set micrometers can be dropped into or clear the inside diame-
ter of the heated shaft sleeve.

Mext, rapidly slide the heated shaft sleeve to the stop-block or

the pre-marked shrink fit location on the shaft. When the NCE shaft
gleeve is in the proper location, maintain its position at the stop-
block and allow the shaft sleeve to slowly cool down and shrink

fit to the shaft.

During the positioning of the heated shaft sleeve, take every
precaution to avoid contact of the heated shaft sleeve to colder
materials such as the shaft. The colder material will act as a heat
sink, rapidly reduce the temperature of the heated shaft sleeve and
will accelerate the shrinkage of the sleeve before it is in the proper
location on the shaft.

In the event that the heated shaft sleeve should shrink and “stick”
out of pasition, you must wait until bath the shaft sleeve and the
shaft have completely cooled before attempting to remove the shaft
gleeve. DO NOT try to force the shaft sleeve on after it has shrunk to
the shaft and is out of position. Galling, etc. will occur and
permanent damage to the shaft or sleeve will occur.

After complete cooling of the shaft and shaft sleeve, reheat the
sleeve to remove or to complete the installation. During the
reheating process, wet cloths should be wrapped around the shaft
at the ends of the shaft sleeve to avoid excessive heating of the
shaft during this operation.

REMOVAL OF USED SLEEVES:

Used shaft sleeves can be removed using an “air-arc” (argon mix/
acetylene), gouging tool or “green grinding wheel” (diamond
coated) to cut through the hard coating layer. After the NCB coating
is cut, use an oxygen/acetylene torch to cut through the base liner
holding it at a tangent to the shaft to avoid damaging the shaft.

Any marks on the shaft should be turned off prior to installing
replacement liner.




