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The TUV CERT. Certification Body of TUV Rheinland
Anlagentechnik GmbH hereby certifies in accordance with TUV
CERT. procedures on 15" December,1997 that:

Burgmann Shanghai Ltd. has established and applies a quality
system for design, manufacturing and sales of Mechanical Seals
and Supporting Systems.

An audit was performed. Proof has been furnished that the
requirements according to DIN EN 1SO 9001:1994 are fulfilled.
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» Single seal

» Unbalanced

» Gonical spring

» Dependent

on direction of rotation

» To DIN 24960*

The M? mechanical seal range features a
spring loaded solid carbon graphite sea
face. They are cost effective for basic
applications such as circulating pumps
for water and heating systems.
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» 754 DIN 24960 &R AE
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Stationary seats

Operating limits i£17£ %1 [l Seal designations FIIFKES
g =6..38mm 025".058" Ratating unit| Stationary seats b
n, =10 bar /45 PSI iasEhand| G4 . G6 | GO
— 70 of _49F  355°F
o= 20 B0SD 4RS00 M2 M2 N4| M2N
V= 15 mis &0t — — r—|— —
Axial movementfs B E & 10 mm B Q:5 | 4.5 000y
(g V) SV

dy dy dg dydg dyy dig dy by T3 05 Is 17l la ko k2 i I8 R
6 15 - - - 118 160 8 - = - - % - - 65 56 12 - 1.2
8 M - - - 97 17 - - - B0 70 12 3 12
10* 20 17 21 3 15 4 85 175 100 75 75 66 1.2 6.6 1.2
127 27 19 23 3 1 15 4 B5 175 100 75 65 70° 12 ¢ 66
14* 25 21 26 3 15 4 B5 175 100 75 65 70" 12 6.6 12
15 27 -2 - - = - 15 66 12 12
16 27 23 27 3 15 4 BS 175 100 75 B85 75 15 6.6 15
18* 30 27 33 3 2 20 5 90 185 115 85 90 80 15 7.5 15
20" 32 29 35 3 20 5 90 195 116 B5 85 75 15 7.5 1:5
22* 35 31 37 3 @ 90 5 90 195 115 85 85 75 15 ¢ 75 15
24* 38 33 39 3 20 580 195 115 85 85 75 15 fd ] 1.6
25% 40 34 40 3 20 5 80 195 115 A5 85 7H 18 75 15
2 41 - - - - = = - & - 890 80 15 1.5
28% 43 47 43 3 3 20 5 90 195 115 B5 100 90 15§ 15
3 47 - - - i SBTEER L 115 105 15 = 15
32 4B - 130 105 15 5 1.5
a8 6 - - - - - - = - - - 135 110 15 - 15
38 58 407 50 47 - N - 130 103 15 5§ 15

") Ingtaltation length défiers from G- seals
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> Single seal

» Unbalanced

» Conical spring

> nependent
on direction of rotation

» To DIN 24960
The M3 mechanical seals are immensly
popular. Extremely rugged and reliable,
they cover a wide spectrum of applica-
fions - in water pumps, sewage pumps,
submerged pumps, chemical pumps. elc

Operating limits BT
g, =6.80mm 4025 31257
(M3TG from d, = 16 mm !/

M 37 up to d, = 55 mm)
p =10har 45 PS5/
Axial movement S E =& 1.0 mm

Combination of materials and seal types
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> hEdEJTE EE

> 754 DIN 24960 #7k

M3 7 4] 1t LBk B 037011
15, uf MG EH TR RS i
KA. RS

fb 5%

33 (50) 1ts

MEEASTHDS

Rotating Station:
umit - 613 G4
HE4LEF Ty A g AB Y 0,

ER {4

M3 (5) - M3 -
M3Z (AB)|M3IZ |M32 | M32 MIZNS
MIFy ] - - I M3T | MaT -
M3TG | M3TG [M3TG

{0 gy,
| |

ting length than G&).

BN I S
- S - |-
M3INA | M32N MAZN M3ZN
- MITNA | MITN G - 3TN
M37GN4| M3 76N MBTGN

* Stationary seat GB is also available in matenals A and B (as style G30) (longer fit-

Al material designations according to DIN 24960,

See inside the back cover of this manual.

M32

Itern no's and descptions as for type
WM AN, but with the seal face (carbon)
shrink-fitted into the seal face carmer
(ltem no. 113

e A

Stationary seats FpLEIR

-G13

-G6(G30) e T
DIN 24960

Unguoted dimensions as for ltem2.



M37

(d, max. 55 mm}

ltem no's and descriptions as for type
MAN. but with the seal face brazed
{tungsten carbide) to the seal face carmer
{tem no. 1.1}

e B i (A T S i

M37G

ltem no's and descriptions as for type
M 3N, but with the seal face shrink-fit-
ted (silicon carhide) nio the seal face
housing (Item no. 1.1}

e Bh o Ak e

b dy ds 4y ls I3 g bs hg a1 la Lgh® R
6 4 - - - - 12 38 108 g - - - 12
B ‘B - - - t2 38 155 168

1" 1317 21 4 45 175 12 38 155 169 - 66 (B8) 1.2
12 71 18 23 1 85 1735 238 155 174 66 @ 12
14* 23 11 25 4 85 175 1.2 38 155 174165 66 (B) 1.2
15 ? - T238 155 174 - - - 12
16* 26 23 27 3 4 85 1758 15 50 175 195165 66 (B) 1.5
18 2% 77 33 3 580 195 tho 5D 185 205 T8¢ b (H th
20* 31 79 35 5 80 195 1h &0 200 2201 75 (8 148
22* 33 31 37 © 580 195 18 Al M5 235 20F% gy 1h
24* 35 31 38 5 80 195 1.5 8 15
25* 46 344D 5 80 195 1.5 # th
26 v - - 11} = 1.5 - 15
28* 40 37 43 G 5 80 195 15 b 15
30* 43 39 45 0 5 90 195 15 (8 14
32 46 47 48 3 5 90 195 il @ 1h
33° 47 42 48 ! 5 90 195 - (8} 14
35" 49 44 50 5 90 195 1.5 who1h
38" 53 49 56 06 90 220 1.5 15: 15
40* A6 L1 LA 006 90 221 1.5 (8 1A
42 55 - - - - 40 = 2.0 - b
43* hE B4R 2006 90 220 2.0 a0 75 25
45* 61 56 63 20 6 90 220 20 60 365 392365 90 (8 25
48* 61 L1 6h 20 B 90 220 20 B0 420 447420 90 (3 24
50* 66 62 70 25 6 90 230 20 B.D 430 457430 95 (8 25
53" 69 6% 71 4 7 25 B 90 230 - - - - 110 80 25
55 71 67 75 4 665 754 7! B6 70 490 25 6 90 230 20 B0 470 490470110 (8 25
58* U5 70 TR 4 6Ra 0 JR4 B OBY /D 550 25 B 90 73r 20 B0 500 52 DNV I VA
60" 78 72 80 4 715 604 79 7t 7D 550 25 6 9.0 230 010 (8 25
63* 63 75 B3 4 G314 70 550 28 6 90 230 - o8 2h
65" 84 77 B85 4 765 654 85 77 B0 550 25 6 90 23.0 20 110 (8 25
68% &R B! 90 4 BEZT  G'h BH BD BO A50 75 7 90 ZRD a0 30 hh3HZV NG qE 2h
70* 90 B3 92 4 830 920 90 B3 B0 57.0 25 7 94 26.0 20 B0 54.0 563540113 (10) 24
75% 98 HE 97 4 902 4 8 BH B0 GZO 25 7 00 Z6D 20 60 550 GBI G40 1d 0y 256
80" 100 95 105 4 952 1040 103 93 90 G618 30 7 90 267 20 B0 580 593580120100 24

Fitting dimensions dy, and dyy
“Dimensior hrackes lie g
"According to DIN 24960

For the spring loaded unit the following

only apply toty

pe M3TG with 0, == 16 mm

er above or below Ly

ensions apply
M3-series: 121; M32Z-series: 122, M3 T .-series:

3; M3.N-series: 13,
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. ] ISR H17 GN
| B 9 @ . . .
/I_l i i [ Dimensions, item no's and descriptions
: __‘| J as for H1ZN, but with the seal face
1 (carbide) shonk-fitted into the seal face
S il - housing (ltem no. 1.1).
_Il:d w2, i) H17GNJEH12 11111 791,
- éJ A B A R il B
A Rl GO R {1,
3 Iz 17795
T
» Single seal > PinEEEH Stationary seat alternative
» Balanced > S gAY WX T Ea L REEA
» Conical spring > R
> Dependent > e Fr e EE -G 115
on direction of rotation B
» To DIN 24 960 > 75 DIN 24960 7t

Mechanical seals of the H12 N series are H12 £ 51 PLME s B )™
a cost effective version of & balancer 33 (0 F i Was . 505 55 M3 &
seal. They feature the same wgged and gy wia - st Byaf % &I THE T
reliablz construction as the unbalanced
spring seals in the Burgmann range
These seals are primarily used in the
chemical sector and in water pumps.

The H12 N 15 delivered with a type G
P s ik, stationary seat Typa G115 with shrink-
fitted carhide face matenal (0} for
cooling is available by special request
for hot-water applications. In this case,
the dimensions of the H12ZW rotating
unit are modified. Please ask about seal
designation H127 G 115

Combination of materials

g =10 _80mm 4" 3175°

b =75 bar 360 P3l and seal types

MHASSEHE ik S 1 GOk G115, 1h

rHuN 80 .. 220°C Rotating G9 stationary seats SicHATR -, (EAT BV A, 7
~1759F  430°F unit B Mok g, WA
HITGN: szt < v o | al H127G115,
t =-20..180°C BRI S V0 A B
-4°F . 356°F I L1
vo=15ms 50 Hung e e e -

fixial movement b )% 5 8 = | Dmm H17GN ()] - | - e e e



d dpdy dg 0y dg dy by Ll lg ds dg 1l Iy bY
10 14 24 w7 1 3 18 50 355 18 255 15 4 BS 175 100 80
12 16 26 19 @3 3 0N 500 385 1B ZES 15 4 A5 175 100 83
14 18 31 21 25 3 23 55 395 18 205 15 4 85 175 100 80
16 VLI B K] 003 I he a1l 1% 10 14 4 85 175 100 AD
18 27 36 27 33 3 28 55 440 20 325 20 § 90 195 115 8D
20 v4 48 M /3 a0 B0 440 20 325 2D b 90 195 115 8D
22 6 40 N o oMn B0 440 20 325 20 5 90 185 15 8D
24 G 47 13 9 31 3% 60 440 20 325 20 5 50 195 114 80
25 30 44 34 40 3 37 60 450 20 335 20 5 90 195 115 80
28 331 47 37 43 3 40 AL 470 200 3L 20D & 50 195 115 80
30 35 49 39 45 3 43 65 470 20 35 20 5 90 195 115 80
32 38 54 42 48 3 45 B 0 200 395 i & 90 195 115 7h
33 38 54 42 48 3 45 65 510D 20 395 20 & g0 195 115 75
35 40 bi 44 B0 3 49 G5 BAD 20 4385 0 B 90 145 115 8o
38 43 59 49 H6 4 52 75 6ub 23 460 20 B 90 220 140 75
40 45 1 M B 4 4b 7h 620 23 4H0D 2D S g0 220 140 80
43 48 64 54 BY 4 58 75 650 23 S0 20 6 90 220 140 BEC
45 50 EB6 86 63 4 h! 75 B90 23 8RO Z0 & 90 720 140 (&)
48 53 69 59 66 4 64 8BS 690D 23 550 20 6 90 220 140 B8O
50 h5 18R 7 4 BB B3 T30 5 HBOD 2 i 90 230 150 &a
§3 58 7B EB5 73 4 &% B85 750 25 GO0 25 6B 9.0 230 150 8.0
55 GBI 79 &7 mo4 T ih 50 25 600D 25 5} 90 230 B0 RO
58 63 B3 70 78 4 74 85 750 25 600 25 6B 90 230 150 B0
60O G5 &% /7 HD 4 77 9% /A0 25 00 25 @ 9Q 230 150 HO
63 68 BB 75 B3 4 BD 85 7RO 2?5 EOO 25 @ 90 230 150 8.0
65 /0 90 77 8% 4 B3 8% JEO 2% B0 2D 6 90 230 150100
68"

70 7% 98 83 97 4 BR 9% BIOD 28 BIOD 25 7 40 260 80100
75 B0 '03 BB 97 4 93 105 6860 28 6GBO 25 T 30 26.0 18.0 100
BO B5 109 95 05 4 98 105 8RO 28§80 30 7 90 262 182 100

“No provision for balanced type to DIN

Figure in brackets means installation length is longer than |y specified by DIN 24960,
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Single seal
Unbalanced
Independent

of direction of rotation
Elastomer bellows

Mechanical seals of the MG series are
amongst the most commonly used. The
bellows is not subjected to any torsiona
stress and its ingenious design incorpo
rates several funchions, as seal face carr
er, secondary sealing element and drive
collar. The seal face is driven through the
spring and “L"rings. There are no bonded
joints and all the face materials are inter-
changeable without having to modify any

lies media containing solids eg. in
waste water and sewage applications.

Seal faces ‘

> EF gAY
» {TREHER

> ARHOE LU
MG £ 511 Dk N B

B A% AR R LN )
PELIRT LS. VAT 2 Rk, e 4
sl B RS I BHE. LA
Al e A
R A A, ASHTRGES . ShEon]
i 0 95 B ol A1 A R
(B0 S O S LI A1

dimansions. Highly recommended for du Operating limits BB

d =10..100mm 04 .. 4
p, =12 {16) bar 1 '30) P5I
t -20..120 °C

_f ;‘l". Ji l, 3[{
v, =10mis 33 ft's

G4, 66 G50 GBD | GBOB
o | s v vV oo B
A Te @ e ® e o -
o e - - e -
Uy - | - - - e

AL L

MG12
Dimensions, tems and  designations
5ame as MG 1, but with an extended
bellows tail to achieve the fitting length
by according to DIN 0 in combina
tion with seat G [ty ACC. 10
DIN 24960 is exceec

He MGT A& B W 4] Tk

Stationary seats

## L3R

-G6
DIN 24960

- G 606
DIN 24960

-G 60
DIN 24960

-G50



MG 13

Dimensions

items and designations
same as for MG 1, but with an extended
bellos tail to sl:r"r".p the fitting length
4960 in combinatian

|y according OIN 2

with seat G& or GO

(i

DIN 24 960 is exceeded)
e MG uE Koty de 3
P WL e T

ace. 10

MG1520

Dimensions, items and designations
same as for MG 1, but with an extended
bellows tail to achieve the special fit-
ting length ;5 in combination with seat
G30

FEAR L PRI W o s

RMG (nat illustrated) MG 1 multiple seal

Identical to MG, but with a special bel- The MG 1 can also be used as a double
lows surface on the shaft side. Foruse in - seal in tandem or back-to-back arrange
hot-water pumps at up to ment Installation proposals can be sup
120°C and 25 bar and/or 140°C /16 plied on request,

bar. Only in combination with seat G 606.

dy=12.. 38 mm

e 47 ] 120°C | 25bar i MG o] 1T F s ol 75 A
140°C . 16bar,d =12 ~ 38mm. i 1 AFAUR ihi 4% B .
115 GEO6.

by dy dg drdy dy dp b d dy d A d dg T ke by d2 I3 dslg b dg dg hp bz ha hs ks by s Ly R
10 157 17 213 185 192 110 2460 225 205 18 18 24 145 259 32.5 40 334 25 15 4 85 175100 75 75 66 1238 75 66 90 1.2
12 177 19 233 15 216 135 2780 250 225 20 20 26 1h0 259 325 40 334 2515485175100 75 65 5612 38 75 GE 9017
14 197 21 253 205 246 17.0 3095 285 265 22 22 30 17.0 284 350 40 334 25 15 4 B85 175100 75 65 56 1.2 38 90 66 105 1.2
15 208 205 M8 170 3095 285 265 22 22 30 170 284 - -334H -- - - - - 75 661238 90 - 105 1.2
16 210 23 273 220 280 170 3085 285 265 22 22 30 17.0 284 350 40 334 25 15485175100 75 85 751550 90 B6 10515
18 230 77 333 240 300 200 3415 320 790 29 26 33 195 300 375 45375 25205 80195 115 A5 90 B0 1560 90 7510515
19 267 - - - = - 200 3415 370 330 33 28 I N5300 - -37525 -- - - - - - - - 90 -105 -
20 267 74 35 3 795 350 215 3570 370 330 33 2B 3B 215 300 375 45 375 25 20 5 90 195 '||5 5 85 7H 1550 90 TH 10515
22 277 31 373 285 350 230 3730 370 330 33 28 38 215 300 37545 37525205090 195115 B85 85 751550 90 75 105 156
24 317 331 3903 320 380 265 4050 425 380 38 37 44 275 325 400 50 425 25720580195 115 BS BS 751550 40 75 10515
25 312 34 40 3 320 380 265 4050 425 380 38 32 44 23.0 325 40.0 50 425 25 2.0 5 9.0 195 115 B85 85 751550 90 7510515
28 350 37 431 360 470 795 4765 480 440 37 37 50 265 350 425 50 425 33 20 590 185 115 B5 100 901550 105 7512015
30 370 39 45 3 392 450 325 6OBD 490 440 37 37 50 265 350 42.5 50 425 33 20 5 9.0 195 11.5 B85 115 105 1.5 50 105 7.5 120 15
32 402 47 48 3 427 4B0 325 5080 535 460 41 41 55 275 300 425 55 475 33 20 590 185 115 B5 115 105 15 5D 105 TH 12015
33 402 42 48 3 442 500 365 5400 535 460 41 41 55 275 350 425 55 475 33 20 5 9.0 195 115 B85 120 110 1.5 50 105 75120 15
35 4372 44 50 3 462 520 365 5400 570 500 44 44 50 285 350 425 55 47533 20 590 195 115 85120 110 15 50105 75120 15
38 462 49 56 4 492 550 395 5715 590 530 53 47 61 300 36.0 450 55 46.0 33 2.0 6 9.0 22.0 140 100 113 103 1.5 50 105 90 12015
40 488 51 58 4 522 HA0 425 6035 620 550 5h 49 64 300 360 450 55 460 33 20 6 90 220 140 100 118 108 15 50 105 G0 120 15
42 518 - - = - 460 6350 655 580 53 53 67 300360 - -51041 -- - - - -132 120 20 60 105 - 120 25
43 S1H 54 B 4 533 G20 460 B350 655 5SRO 53 53 B7 300 360 450 A0 510 41 2.0 6 90 220 140 100 132120 20 B0 105 90170 25
45 538 56 63 4 553 G640 460 6350 G6BO 60O 55 55 70 30.0 36.0 45.0 60 51.0 41 2.0 6 9.0 22.0 14.0 10.0 128 11.6 2.0 6.0 105 9.0 120 25
48 566 59 BB 4 S47 GE4 490 BET0 705 B30 BE 5 74 305 360 450 60 510 41 2.0 6 9.0 220 140 100 128 106 20 B0 105 80 120 25
50 588 62 70 4 GOB 693 520 6985 740 650 60 60 77 305 380 475 60 505 41 25 6 9.0 23.0 150 105 128 116 2.0 6.0 120 95 135 25
53 622 Bh 73 4 BIH 773 555 7I0h VRS 700 B3 63 8 330 365 475 70 590 41 25 6 9.0 230 150 120 135123 20 B0 120 110 135 25
55 642 67 75 4 665 754 5B5 7620 B81.0 720 65 65 B3 350 365 475 70 59.0 41 25 6 9.0 23.0 150 120 145 133 2.0 6.0 120 1.0 135 25
58 672 /0 78 4 6Yb (B4 B1H 7940 BRS 7RO A8 GB BR 370 415 525 70 590 41 25 6 90 230 150 120 145 133 20 B0 120 110135 25
60 700 72 B0 4 715 BO4 615 7940 885 790 70 70 91 3B.0 415 525 70 59.0 41 25 6 9.0 23.0 150 12.0 145 133 2.0 6.0 12.0 11.0 135 2.5
65 750 77 85 4 TGL BH4 BBO 9210 935 B4A0 77 77 96 400 415 525 BO GO0 49 25 6 90 230 150 120 142 130 20 60 145 110 160 25
68 780 &1 90 4 827 915 710 9525 G965 BB.0 B0 B0 100 40.0 41.2 525 80 68.7 49 25 7 9.0 26.0 18.0 125 149 137 2.0 6.0 145 11.3 160 25
70 800 83 92 4 B30 920 710 9525 0985 000 B2 BZ 103 400 4B7 GO0 B0 G6B.7 49 25 7 90 Z6.0 180 125 142 130 0 60 145 113 160 25
75 855 88 497 4 902 990 (7510160 1070 950 B7 87 110 400 4B8.7 60.0 B0 68.7 52 25 7 9.0 26.0 180 125 152 140 2.0 6.0 145 11.3 160 2.5
80 G0h 95 105 4 9521040 B4011430 1170 1000 92 97 116 400 480 BDO 90 7RO 56 30 7 90 262 182 130 162 150 20 60 185 120 200 25
85 960 100 110 4 100.2 109.0 B7.0117.50 120.0 107.0 97 97 124 41.0 46.0 60.0 90 76.0 56 3.0 7 9.0 26.2 18.2 15.0 160 148 2.0 6.0 185 14.0 200 2.5
901020 105 115 41052 1140 93512385 1270 1140104 104 131 450 510 650 90 760 59 3.0 7 90 262 182 150 160 148 20 60 185 140 200 24
95107.0 110 120 4 11161203 96.5127.00 132.0 119.0109 109 136 46.0 51.0 65.0 90 76.0 59 3.0 7 9.0 252 17.2 150 17.0 158 2.0 6.0 18.5 140 200 25
100 1120 115 125 4 1145 1233 103.0 13335 137.0 1240114 114 140 470 510 B5.0 90 760 62 3.0 7 9.0 & 172 150 170 158 2.0 60 185 140 200 25

Dimensions in mm.
Hitung length tolerances: d. *0
*) Minimum diameter of the mating collar

12 mm =05 d 4 18 mm=*10,d, 20 26 mm 15 d =28 00 mm+ 2.0

Dimensional adaptations for specific conditions, e. g. shaft in inches or special seat dimensions are available on request.
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» Single seal > EinE
» Unbalanced > JEEE R
» Independent » (TEFEE

of direction of rotation
» To DIN 24960*

The M7 mechanical seal range is de-
signed for universal application and ideal
suited for standardisation, The loosely in-
serted seal faces are easily exchanged
permitting all combinations of matenals
and stock rationalisation.

BITEY
g, =14.200mm 055 8
p =16 (25) bar 230 (360) PSI
t =-80.220°C

-08° F . 430° F
v, =20mis 66t

Axial movement: 4k ) B Eh i

Operating limits

» 4 DIN 24960 £
M7N 5008 112, Pk
i, W B IR B AL B
1137 NUTR LB o R L TN R
it . AR ER ol LIRLOY. o B R
AT, 3R DR B I M R4

Combination of materials #¥

Segl | Stationary seals Hhir i

faces | G4 | G13

"o [os

d; up to 25 mm:
d. 26 to 63 mm:
d, 65 mm and above:

+ 1.0mm
+ 1.5mm
+ 20 mm

we# [ g (a8 |AB| Q|
#* (0y) Q)
5 - e

oo
v | - [ ] ® - -
Q, ‘ o oo o0
, | e ‘ o o o o
Qnly M 78N
i
$ v 0
E e ° ™
) ® ° ‘ ™
q - -l e

{Designations to DIN 24960, see insde
the back cover of this manual)

MT74 & ELN

Dimensions, tem no's and descnptions
as for M7N, but with multiple springs
(tem no. 1), Preferatily for d2> 100 mm.

Stationary seats BsIEEN

1

¥<

-G4

-G13

Torque transmission %8 {£i%
di>100mm

4 set screws with cone points
o0 o

IHPY BVBEETF7 A ML



M7F HiRarR

d, max. 100 mm

M74F &8 gaR

M7 82 w3zh

d, max. 100 mm

M74 82 &3 E@EE)

-1[7 % S
e

M78N neitir fsE s
d, = 18...100 mm
t max. 180 °C

d,=14 ., 200 mm , = 28 ... 200 mm
d dy dg  dy dg dy by dpg dy b by b ds bl lg lg hp hy hp by ke hs by lg bt My Paa b
14 25 210 250 3 205 245 16 - 34 350 250 15 4 85 175 100 75100 65 76 56 12 3B 66 4 6 - MS 10 15
16* 77 230 2703 220 28D 18 - 36 350 250 15 4 B5 175 100 T7H 1S5 BE 90 7h 17 3B GE 4 B - MO 10 14
18* 33 270 3303 240 300 20 37 38 375 ED 20 5 90 195 115 B85 125 90D 100 BO 15 50 75 5 7 35 M5 12 11
20" 35 290 350 3 295 350 72 34 40 375 260 20 5 00 195 115 85 125 B5 95 75 15 B0 76 5 7 35 M& 12 11
22* 37 30 303 295 350 24 36 47 375 260 20 5 90 195 115 85125 B5 95 75 15 50 75 6 7 35 M5 12 15
24* 39 330 390 3 370 380 26 38 44 400 285 20 5 G0 195 115 85 125 B5 95 75 15 50 75 & B 35 M5 1% 15
25 40 340 400 3 320 38D 27 30 45 400 285 20 5§ 90 195 115 B85 125 B5 95 75 15 60 75 6 8 35 M5 12 15
28* 431 370 430 3 360 420 30 4% T 425 10 20 5 90 195 115 B5 140 100 110 80 15 50 7hF B B 40 ME 16 13
30* 45 390 450 3 392 450 32 44 49 425 110 20 5 90 195 115 A5 140 115 110105 15 50 75 6 B 40 ME 16 15
32* 47 420 480 3 422 480 34 46 51 425 310 20 5 90 195 115 85 140 115 1101058 15 50 /5 6 B 40 ME 18 15
33* 48 420 480 3 442 500 35 47 51 425 M0 20 5 80 195 115 B85 145 120 115106 15 50 75 6 B 40 M6 16 15
35* 50 440 500 3 467 870 37 49 &4 425 MO0 20 5 O 195 115 A5 145 120 115 110 15 50 75 6 8 40 ME 16 15
38* 55 490 560 4 492 550 40 54 59 450 M0 20 6 90 220 140 100 145 113 115103 15 50 90 & B 40 ME 16 15
40* 57 510 580 4 527 SAD 42 B B0 450 N0 20 § 90 220 140 100 145 118 115108 15 50 40 6 8 40 ME 16 15
43* 60 540 610 4 533 620 45 B3 65 450 310 20 6 90 220 140 100 170 132143120 20 60 90 6 8 40 M6 16 15
45* 7 560 630 4 663 640 47 B1 B 450 310 20 § 90 720 140 100 170 128143 116 20 60 90 B B 40 ME 16 15
48* B5 500 6BO 4 597 G684 S50 B4 6O 450 30 2D 6 80 220 140 100 170 128 143 116 20 60 80 6 8 40 M6 16 15
50* G 620 700 4 GOB 693 52 66 71 475 325 25 B 90 230 150 105 17.0 128 143 116 20 60 95 6 H 45 ME 1B 15
53* 70 650 730 4 638 723 55 69 75 475 325 25 6 90 230 150 120 170 135 143 123 20 60 10D 6 B 45 M6 16 15
§58* 72 670 750 4 EBH fo4 H7 71 7B 475 325 145 § 90 230 150 120 180 145 153133 20 B0 110 & B 45 Ms 16 15
58* 79 700 780 4 695 784 6O 78 83 525 37H 25 6 90 230 150 120 180 145153 133 20 60 110 B 9 55 ME 16 19
60* A1 70 B00D 4 715 &04 B2 BD 85 525 3ibH 24 6 90 230 150 120 180 145 153 133 20 60 o B 9 65 ME 16 18
63* 84 750 B30 4 745 834 65 B3 BB 525 375 125 6 90 230 150 120 180 142 153133 20 60 10 & 9 55 M8 16 18
65 @6 770 B50 4 7ES BE4 67 85 85 525 375 215 B 90 230 150 120 180 142153130 20 B0 10 B 9 Ay ME 1B 18
BB* B3 810 900 4 827 W5 70 88 93 525 345 25 7 80 260 180 125 190 149 160 137 20 60 113 8 9 40 M8 16 19
70* 91 830 920 4 B30 &0 7 90 95 BOD 420 25 7 90 760 180 125 180 142 153 130 20 6O 13 B 9 65 ME 16 19
75 93 880 970 4 902 990 77 99 105 60O 420 25 7 90 760 180 125 180 152 153 148 20 60 13 B 10 55 MB 16 18
80* 104 950 1050 4 952 1040 B2 104 109 600 418 30 790 767 182 130 190 167 163 148 20 60 120 B 10 55 ME 16 18
85* 109 1000 1100 4 1002 1090 &7 108 114 600 #18 30 7 90 262 182 150 19.0 160 163 148 20 60 140 8 10 55 M8 16 19
90* 114 1050 1150 4 1052 1140 97 114 119 650 468 30 7 80 262 187 150 190 160 163 148 20 B0 140 10 10 BO ME 27 E3
05* 119 1100 1200 4 1116 1203 97 119 124 650 478 30 7 90 757 172 150 200 170 173 158 20 60 140 10 10 BO WM& 27 23
100* 124 1150 1750 4 1145 1233 107 124 129 650 478 30 7 90 952 177 150 200 170 173 158 20 G0 140 1010 B0 MB 97 23
105 138 1222 1343 § - - 108 - 143 670 470 20 10 - 300 200 = = = R R - 101 - M8 20 23
110 143 1282 1403 5 - 13 - 148 670 470 0 10 - 300 200 - - - - 10 10 Mg 20 23
115 148 1362 1483 5 - - 118 - 153 670 470 20 10 - 300 200 - - T e T - 1010 - M8 20 23
120 153 1387 1503 & - 121 - 158 670 470 20 10 00 200 - - - - - 1010 M& 20 23
125 158 1422 1543 5 - - 128 - 163 670 470 20 100 - 300 200 - S R A R 010 - ME 20 23
130 163 14E2 1HB3 B 133 - 168 670 470 20 10 00 200 - - - - - 1010 MB 20 23
135 168 1522 1643 5 = - 138 - 173 670 470 20 10 - 30,0 200 - - e B e, Ve - 10 10 - M8 20 23
140 173 1567 1683 & - 143 - 178 670 470 20 10 00 00 - = - = - -0 M8 20 23
145 178 1612 1733 5 = - 148 - 183 670 470 20 10 - 300 200 e - - - - = = -1010 - M8 20 23
150 183 1682 1803 5 - - 153 - 188 B0 470 20 10 - 320 220 = - - - - - 0w - M8 20 %3
155 191 1732 1853 & - - 108 - 196 800 560 20 12 - M0 240 - S T -1212 - M8 M 21
160 106 17R7 1803 & - 163 - 201 800 560 0 12 340 2410 - - - 17 12 ME 24 21
165 201 1832 1953 & - - 168 - 206 800 560 20 12 - 340 240 = = SE R - 12 12 ME 4 21
170 706 1BE2 2002 & - - 173 - 211 800 560 20 12 340 240 - - - - - 12 12 ME 24 21
175 211 1932 2063 5 = - 178 - 216 800 560 20 12 - 340 240 - - - = = = = - 1212 - M8 M
180 216 7075 2183 5 - - 183 221 8B40 560 0 12 - 380 280 - - - 12 17 ME 24 21
185 221 2125 2243 § - - 188 - 226 840 560 20 12 - 380 2680 = = e A e Lo b e - 1212 - M8 4 1
180 26 2175 2293 & 193 - 211 B440 860 20 12 - 380 280 - - - 1712 ME 24 2t
195 231 2225 2343 5 - 198 - 736 B40 560 20 12 -WO MWD - - - - - - - - 1212 - M8 4 1
200 736 2705 7393 5 - 203 - 241 B840 560 20 12 380 2810 - - - - 1212 - M8 M

y = 200 on request
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> Single seal

» Balanced

» Independent

of direction of rotation

» To DIN 24 960*

The HTN mechanical seal range is de-
signed for universal application and the
interchangeable parts concept is ideal for
stock rationalisation, The seal faces are
oosley nserted and can be easily ex
changed, the thrust ring is retained by the
dnve lugs praventing the springs falling
out.

Operating limits BEITEH

6 =w.200mm 055 .8
D =25 (40) bar") 360 (560) PSI
to=-5
"I.

0..220°C -58°F.
=20mlis &6 fts

P T o
L

> (ERHER)

> 54 DIN 24960 47

H7N &4 B i iz, o
bl . S R AL e
St HEECTAL S5 1 FAE. B
o . LOflRy B AL
P45 e B oo R 0 M P )0 85 7
Pt O L 1O I

Cambination of matetials 41}

Jonly in the shnnkfitted wversion for
H75N, HT6N, HT5G16

10 -

Stationary seat alternatives

Al AR L IR LS

-G15

Torque transmission 37 4B {£1%

For d2>100 mm:via 4 set screws with
cone points (standard arrangement)

bx 907
S/ versefzt

4 dz=100mm ]Iy LERE T §y

AL

Torque transmisslon by key is
possible for all types in the H7 range
(no item no.1.6).Seal code e.g.H
752/ds

H7 400 35 35 B o) R

HY LSl A5 3§10 1 Sy
H7S2/d1,

]



H75 Za ity

dy=28 .. 200 mm

As H TN but with multiple springs in
sleeves (ltem no 15) awal mavements
t 7 to 4 mm, dependent on diameter

H76 sty

d =1

4

4 100 mm

Dimensions, item no's and descriptions
as for H7N. but with special single
spring (ltem no. 15) for compensating

large axial movements (= 4 mm)

HT7F #ar s

d, max, 100 mm; Axal movemant = 0.5 mm.

H75F
d, = 78 .. 200 mm
Axial movement (=) 8 5
85 == 7 mm,
d, 58 . 100 ==+ 3 mm,

d 28 .

d, 105 200 =+ 4 mm.

d d; dy dg dg dpq  dy  dyy  dy byl g lg gy lgg a b e t
14* 18 313 110 3 20 = - 38 425 - 18 10.0 - - - 5 1.1
16 20 35 230 1 a0 425 18 00 - - il 11
18* 22 371 210 1 24 = - 42 450 5% 20 11.5 7 = - B - 1.5
20" 24 3% 790 031 76 - - 44 450 G0 20 g 13 - - - B 14
22* 26 41 30 i 28 4 - 45 450 &0 20 h 11.5 - - - B - 1.5
24" 8 43 di0 73 a3 - 47 478 B0 20 h 15 - - [} 1.5
25" 30 45 340 3 A % - 49 475 60 20 ] 115 - - - b - 15
28* 33 48 3i0 1 35 4485 BOAY Bt KOO BE 20 : 5 115 240 85 240 6 80 1.5
30* 35 50 390 3 37 4783 5375 54 500 65 20 il 115 245 080 240 6 80 1.9
32t 38 hh 47 0 3 40 4783 5375 59 400 6 20 385 20 & 11h 245 80 M0 65 80 215
33" 38 5H5 420 3 40 4783 5375 59 500 65 20 385 20 § 115 245 90 240 6 80 1.5
35* 40 &7 440 447 00 5692 B B0O0 GBS 0 385 20 & 115 245 90 240 6 &0 ! 15
38° 43 60 490 4 45 5418 6010 65 525 75 23 385 20 6 9 140 260 110 240 6 80 1.5
40* 4L 67 410 4 47 GBI G645 66 525 75 23 385 20 6 9 140 260 110 240 & 80 2 15
43" 48 B5 H40 4 50 6370 6962 B9 525 75 23 385 20 6 90 220 140 260 110 240 6 80 15
45% 40 B0 BED 4 52 G370 B96: 71 G255 F3 385 20 B 90 2720 140 260 110 240 6 BD ? 1.5
48* 53 70 590 4 h5 66BB 7280 75 525 B85 23 385 20 6 90 220 140 260 110 40 & 80 15
50* 55 7?7 EZ0 4 &1 7005 TR47 JE B75 HH 7h 475 25 B 90 230 150 265 125 240 6 B0 1.5
53" 58 79 650 4 60 76.40 8232 83 575 685 25 425 25 6 90 23.0 150 265 125 240 8 80 18
85* B0 &1 670 4 B 7640 B237 Bh B7H 85 25 425 25 B 90 230 150 285 125 260 8 B0 14
58 63 &4 700 4 G5 7958 8550 BB 525 B5 25 475 25 6 90 230 150 285 125 260 8 80 1.9
60" 65 BE 770 4 BT BZT BRGT 95 625 95 25 475 25 6 90 230 150 235 125 260 & 80 19
63" 68 B3 75D 4 70 8593 9185 93 625 95 25 475 25 6 9.0 230 150 285 125 260 8 80 19
65* 0 91 770 477 B59) 9185 95 625 9% 25 475 25 6 90 230 150 285 125 250 & B0 ]
70* 75 99 B30 4 77 B910 9502 105 700 95 28 520 25 7 9.0 26.0 180 305 145 260 8 80 19
75* B0 104 BAD 4 82 GHEI 10455 108 700 105 28 520 25 7 90 260 B0 305 t45 260 B B8O 1.0
80* A5 109 050 4 87 10180 107.72 114 700 105 28 518 30 7 9.0 262 182 302 140 260 & 80 1.8
85% 40 114 1000 4 92 10815 11407 1% 750 105 28 SE8 30 7 00 262 182 302 140 260 10 B8O 321
90* 95 119 1060 4 97 11450 12042 124 750 10565 28 568 30 7 90 262 182 302 140 260 10 B0 23
a5* 10 124 1100 4 102 11768 12360 129 750 105 28 578 30 7 90 267 172 292 140 260 10 B8O 23

100 105 129 1150 4 107 12403 12995 134 750 105 28 578 30 7 90 252 172 292 140 260 10 80 100 6. ) 23

105 115 148 1227 5 118 12898 134490 153 710 - 30 h30 E0 10 - 300 200 29% th@ EG0 10 HO 100 66 46 F 73

110 120 153 1282 5 123 13530 14120 158 730 - 32 530 20 10 - 300 200 325 145 300 0 95 100 66 286 13 MB 18 23

115 175 158 13§67 5 128 14030 14620 163 T30 32 530 2010 00 200 325 145 300 0 95 00 BE 286 Mt 3

120 130 163 138.2 5 133 14530 151.20 168 730 - 32 530 20 10 300 200 325 145 300 10 95 100 66 286

125 135 168 14217 5 138 15030 156.20 173 730 32 530 20 1w 00 200 325 145 300 10 95 100 6B 286

130 140 173 1462 5 143 155630 16120 178 730 - 32 530 20 10 - 300 200 325 145 300 10 85 100 66 286

135 145 178 1522 5 148 16030 16620 183 730 32 830 2010 - 300 200 325 145 300 10 95 100 BB 786

140 150 183 156.2 5 153 16530 171.20 188 730 - 32 530 20 10 - 300 200 325 145 300 10 95 100 66 286

145 155 191 1612 S 158 17230 17B.20 196 830 - 34 B30 2010 - 300 200 345 165 320 17 00 120 71 307

150 160 196 168.2 5 163 177.30 18320 201 850 - 36 630 20 10 - 320 220 345 165 320 12 100 120 7.1 301

155 155 200 1732 S 168 1HZ30 1REZ0 P06 B0 - 38 630 20 12 - 340 240 345 165 320 12 100 120 71301

160 170 206 178.2 5 173 1B7.30 193.20 211 870 - 3B 630 20 12 - 340 240 345 165 320 12 10.0 120 71 301

165 175 211 1837 HO1ME 19230 1HBFD #16 BY0 - 38 6A0 2012 - 340 240 345 65 320 12 w00 120 T 3

170 180 216 1R8.2 9 183 19730 20320 221 870 - 38 630 20 12 - 340 240 370 165 345 12 100 120 71 321

175 1HH Y7t 1837 7 h 18R 0230 20820 226 BVO0 - 38 G30 20 12 - 340 240 370 165 345 12 100 120 7 3

180 190 226 2075 5 193 20730 21320 231 910 - 42 630 20 12 - 380 280 370 165 345 12 100 120 71 321

185 105 231 Ni5 5198 21230 21820 236 910 47 6310 201t 380 280 370 165 345 12 100 120 7.0 321

190 200 236 2175 5 203 21730 223.20 241 910 - 42 630 20 12 - 380 280 370 165 345 12 100 120 7.1 321

195 205 245 2225 5208 22530 23120 250 940 43 6RO 20 12 - 380 280 370 175 345 12 100 140 71 320

200 210 250 2274 5 213 23030 23620 255 940 - 43 660 20 12 - 380 280 370 175 345 12 100 140 71 320

- 11 -




T 1733
il Ig
o (1)
T \‘ur‘}‘}}‘/
| I
7 3| |
_ sz HJGTTGN
Sl ltem na's and descriptions as for HJ 92 N
N | but with the seal face (Item Mo, 1.1) and
== the stationary seat (Item No. 2) made of
]—t R 1 carbide and shrink-fitted. The stationary
5 seat is type G 46
/ Unquoted dimensions as for HJ92 N
ME:/E HIHJO2MN M 8, &)1 1]
Is ||t |5 R RS, SRERLNT G46, 1L
Kol 45 HI92N H1l]
> Single seal > s TE
» Balanced > Ry

» Independent

of direction of rotation

» Spring product protected
» To DIN 24960

Mechanical seals of the HJ series are
designed for media containing solids ar
with high viscosity e. . sugar, paper. sew-
age and waste water industry
springs are product protected. There is no
sticking or clogging making the design
rugged and reliable.

The

BT B

Operating limits

d =18.100mm J825° 4"
p =02 25bar 7. 360 P8
HJBZN:
t =-50._220°C
~5H°F . 430°F
v, =20mis 66 ftis
HJSTTGN:
t =-20..180°C
—-4CF L 35E°F
v, =10mis 33 ftis

“An integral stationary seat lock is naot
needed within the permissible low pres-
sure range. For prolonged operation un-
der vacuum it is necessary to arange
for guenching on the atmospheric side.
Axial movement = 0.5 mm.

CEALG M J DI BE A
{EVEZE 1B [P aafr K Uk it
B Bl Hiah i = 0.5mm,

> (FEHERE

> HELHNRRE
» 54 DIN 24960 FrfE

Il A S0 0 G T L il
Wi, EAC, I ARE Dk, SR

(58% 1 o DIRI RE 4 U TN (Sl B
fERBLIEH AL, &%zl
Fasis, feqmal i

Combination of materials and
seal types
MEESSEHES

Ratating Stationary seals #% 1 &
unll
G 46
v, O [J
HJ92Z (A Byl HJ9ZN  [HJ92 TGN
HJ37G (Q,,) TGN

HJA7GNS'

HJ9?
"Installation length 1;; is shorter than |,
“lInstallation length Iy is longer than I,
All material designations to DIN 24 960.
See inside the back caver of this manual

12



Special design
SHJ97G

Foruse instenle processes. With smooth,
electropolished surfaces, specially de-
signed O-nng grooves for special elasto
merc seal-rings and 0-rings bearing no
gaps. plus many other features. Please
enquire for details

Frak ik ibity SHJ97G

dp dy dg by dg dm bk J3 ds lg 7 lm lag b bz ha by ke fomy
18 32 27 33 3 260 375 305 20 5 9 150 70 395 3h5H 285 170 80 30 M4
20 34 3h 3 28D 375 3065 20 5 % wOD 7 395 355 285 170 40 30 M4
22 3 ¥ 3 3 300 375 305 20 5 9 160 70 395 355 285 170 90 30D M4
24 3B 31 3% 3 325 400 330 0 5 8 180 Tao4rD 380 3O 70 80 35 MBS
25 39 34 40 3 335 400 330 20 9 150 70 420 380 310 170 90 35 MS
28 42 37 43 3 365 475 455 70 & 9 180 f04b0 400 330 75 05 35 Mb
30 44 39 45 3 385 425 355 20 5 9 150 70 450 400 330 175 85 35 Ms
32 47 4% 48 3 415 425 355 20 5 9 15D 70 450 400 330 175 95 35 Mh
33 47 42 4B 3 415 425 355 20 5 9 150 70 450 400 330 175 495 35 Ms
35 4% 44 A0 3 43h 425 345 X0 5 9 14D 70 450 400 330 1175 895 35 M3
38 54 49 56 4 475 450 370 20 6 9 160 BO 475 425 345 185 105 40 M5
40 6 01 S8 4 405 450 370 0 6 O 60 B0 47H 425 345 185 105 40 Mb
43 59 54 Bt 4 525 450 370 20 6 9 160 BO 475 425 345 185 105 40 Mh
45 il 56 B3 4 b45 450 370 Z0 6 9 160 B0 475 425 345 185 105 40 MD
48 64 53 66 4 575 450 370 20 6 9 160 B0 475 425 345 185 105 40 M5
50 66 67 70 4 595 4785 3A0D 25 6 9 170 95 G500 450 355 195 120 45 MG
53 69 65 73 4 625 475 380 25 6 9 170 95 500 450 355 195 120 45 M6
55 7 67 75 4 B45 475 380 25 6 9 170 85 G500 450 255 195 120 45 ME
56 78 70 78 4 685 525 420 25 & 9 180 105 550 500 395 205 130 45 M6
60 £ ¢ B0 4 /05 525 420 26 & § tA0 105 G50 500 395 205 130 45 ME
63 63 75 683 4 735 525 420 25 6 9 10 105 550 500 395 205 130 45 M6
65 &h 7 BY 4 7RG ADH 470 25 609 B0 105 550 500 335 206 130 45 ME
68 88 B 90 4 785 525 4'5 25 7 9 185 110 550 500 3390 210 135 45 M6
70 90 B3 92 4 BOS 60O 485 25 7 9 190 115 625 575 460 215 14D 50 ME
75 99 B8 97 4 BUD 600 485 25 7 9 190 115 625 575 460 215 140 55 M8
80 104 95 105 4 940 GO0 485 30 7 9 190 15 625 Aih 460 Mh 140 55 ME
85 109 100 110 4 990 600 485 30 7 9 190 115 625 575 460 215 140 55 M8
90 114 105 115 4 1040 650 520 30 7 9 205 130 675 625 495 230 155 55 MA
95 119 110 120 4 1090 650 520 30 7 9 205 130 675 625 495 230 155 55 M4
100 124 115 125 4 1140 B50 520 30 7 9 205 30 G7h 625 495 230 155 55 MA

-13 -



? Dot e > pm e
E{SIER 750

» Unbalanced
» Independent > EREHER)

i

of direction of rotation i gl
» Multiple springs > BUELEH & 4

Double seals in the M 74-D senes have Ad 5 M7 Z5|E# g ¥ f
the same cesigneatures as the ‘M1 e BRREN AE A B B K ESH
Wl'l’ of single e HE T R (di<100mm) 4 Ll | o s
seal faces, eic.). Apart ram he insials . 3| s
tion length of the drive collar, all fitting DIN 24960 #5.£. e I |

dimensions {d, <2100 mm) canform with

L]I'-J 2495[] o Torque transmission, A% {&i%

-G13
Spring loaded drive pin: M 74-D 22
14 142 }43 147

“Limit for shrink-fitted carbide seal faces -G6
with d, = 105 mm DIN 24960
"mal mu.t ment e g ah i

) mm == 0.5 mm
rJ. = l._u.J mm = 2.0 mm

For d1=100mm:4 set screws with
cone points (standard arrangment)

§x90°
versetzt

UL

fl A A 2D
2 d1=100mm H] P L LR ST Fy A
) B

14 -



MT4F-D HRUR

[imensions, item no's and descriphons

45 for type M40 but with pumping
screw (tem noo 14) Dependent on
tieection of rotation

g d3 dg  dy dgdg dy by ds i byl sl bl dg lg dy by by by b b lg D3y s me 1
18 33 270 330 3 4 240 300 - 610 38 190 20 5 9 1895 115 B85 125 90 100 80 15 5 75 170 15 M5 35
20 35 200 350 3 4 295 350 610 38 190 20 5 9 105 115 85 125 B5 95 7R 15 5 TH 170 15 MA 15
22 37 310 370 3 4 285 350 42 610 38 190 20 5 9 195 115 85 125 B5 95 75 155 75 170 15 M5 35
24 30 310 390 3 4 320 380 44 B10 A8 180 20D 5 9 195 115 BH 125 BA5 9% 75 185 5 TH 170 15 M5 35
25 40 340 400 3 4 320 3WD 45 61D 38 190 20 5 9 95 115 85 125 B5 95 75 15 5 75 170 15 M5 35
28 43 370 430 3 4 360 420 47 B2D 39 195 20 5 9 105 115 BH 140 100 110 90 1A 5 TH 1TH 15 ME 35
30 45 390 450 3 4 392 450 49 G20 39 195 20 5 9 105 115 B85 140 115 110 105 15 5 75 175 15 MB 35
32 47 420 480 3 4 427 4BL 51 G20 39 195 20 5 9 195 115 BAH 140 115 110 105 15 5 TH 175 15 MB 35
33 48 420 480 3 4 442 500 51 G20 39 195 20 5 9 195 115 B85 145 120 115 105 15 5 75 175 15 MG 35
35 50 440 500 3 4 467 520 54 G20 39 195 20 5 9 195 115 BS 145 120 145 110 15 5 7H 175 15 ME 15
38 55 400 560 4 4 497 550 50 690 41 205 20 6 9 220 140 100 145 113 115 103 15 5 90 185 15 M6 35
40 07 510 BA0 4 4 K77 BROD B1 700D 47 10 20 B 9 220 140 100 145 118 105 0B 15 5 90 190 15 ME 15
43 60 540 610 4 4 533 620 65 700 42 210 20 B 9 220 140 100 170 13.2 143 120 20 6 90 190 15 ME 35
45 G2 56D B30 4 4 553 B40 BB TOO 42 110 20 B 9 220 140 100 170 128 143 116 20 6 90 190 15 MA 15
48 65 590 660 4 4 597 684 69 700 42 210 20 6 9 220 140 100 17.0 128 143 116 20 6 90 19.0 15 ME 15
50 G B20 700 4 4 GDE B93 7V TA0 43 M5 25 B 9 230 150 105 170 178 143 116 20 6 95 195 15 ME 14
4 4 638 723 TH 730 43 215 25 6 9 230 150 120 17.0 135 143 123 20 6 110 195 15 M6 35
4 4 665 7h4 7B TI0 43 115 25 B 9 230 150 120 180 145 153 133 20 B 110 195 15 MA 35
4 5 685 784 B3 860 56 280 25 6 9 230 150 120 180 145 153 133 20 6 11.0 235 10 MB 35
4 5 715 BO04 By BEO 56 280 25 B 9 230 150 120 180 145 153 133 20 B 110 235 19 MA 15
4 5 745 B34 B8 850 55 275 25 C 9 230 150 120 18.0 142 153 133 20 B 110 245 15 M8 15
4 b TES Bh4 05 B8RO 65 275 25 B 9 230 150 120 180 142 153 130 20 B 110 245 19 MB 35
4 5 827 915 93 910 55 275 25 7 9 260 180 125 190 149 160 137 20 6 113 245 19 M8 35
4 5 B30 920 95 920 66 280 25 7 9 ZRO 180 125 180 142 153 130 20 B 113 235 19 MA 35
4 5 902 990 105 920 56 28.0 25 7 9 260 180 125 1B.0 152 153 140 20 6 113 255 13 M8 35
4 5 947 1040 109 925 56 280 30 7 9 262 182 130 190 162 163 150 20 6 120 255 10 MA 35
4 5 1002 1090 114 925 56 280 30 7 9 262 182 150 19.0 16.0 163 148 20 6 140 250 19 MA 35
45 1002 140 119 925 86 280 30 7 9 262 182 150 190 160 163 148 20 B 140 255 10 MB 35
4 5 1116 1203 124 905 56 280 30 7 9 252 172 150 200 170 173 158 20 6 140 250 19 M8 35§
45 1145 1233 129 905 56 280 30 0 9 52 177 150 200 170 173 158 20 B 140 P50 1C M a5
5 T - - 143 108.0 68 340 20 10 9 300 200 - - - - 2 Tebios - 305 22 M8 35
a7 148 1100 70 350 20 10 a0 200 - - - - 31h 22 MA 34
57 - - 153 1100 70 350 20 10 - 300 200 - - - - = = 5 - 315 22 M8 35
57 - 158 1100 70 350 20 10 - 300 200 - - 315 22 MA 34
§ 7 - - 163 110.0 70 350 20 10 - 300 200 - - - =2 - == - 315 22 M8 35
a7 168 1100 70 350 20 10 00 200 - - - 315 27 MB 35
57 - - 173 1100 70 350 20 10 - 300 200 - - - - et S - 315 22 MB 35
h 0 - 178 1100 70 350 20 10 - 300 2040 - - - - - 315 22 ME 34
b T - = 183 1100 010 - 300 200 % o - - - - - - 315 22 M8 35
7 188 1140 010 20 120 - 315 22 MB 34
57 - - 196 127.0 0 12 - 340 240 = - - - - = = - 355 272 MB 35
a7 200 1270 2012 - 340 240 - - - - - 355 2% MB 35
BT - - 206 127.0 0 12 - 340 240 = = = - - == - 355 22 MB 35
a7 - 20 1270 10017 - 340 2410 - - 35 22 MA 15
§ 7 - - 216 1270 0 12 - 340 240 - - - - o B o - 355 22 Ma 35
i 7 PE1350 J0 12 - 380 80 - dhh 27 OME 35
§ 7 - - 226 1350 0 12 - 380 280 & = ) - R - 3556 22 MB 35
hol 231 13540 20 12 - 380 78D - - 306 22 MA 35
5 7 - 236 13540 0 12 - 380 280 - - - - =it s - 355 22 M8 35
L 241 1350 0012 - 380 80 - - - - 305 77 MA 35
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