Leak-Proof Joints A wide range

of materials can
- Wide range of types and sizes be machined
- Rugged and durable including: carbon
- Suitable for use under extreme steel, alloy steels,
conditions of pressure and temperature stainless steel,
- Ideal for most general industrial applications brass, aluminium,

forged and

Technical Data cast steel

Medium:
Compressed air, water, oil, gas.

Operating Pressure:
The maximum working pressure is limited
by the type of tubing being used.

Tube Sizes:
4mm to 22mm O/D, 3/10"to 3/4"O/D.

Tubing:
Nylon, Poly, Copper annealed and half-hard
steel tube.

Materials:

Brass to BS 2874: 1986 (CZ121) for tubing nut,
sleeve and body manufactured from bar,
brass to BS 2872: 1969 (CZ122) for body
manufactured from stamping.

Assembly Details

Method of Assembly

1. 2, Holding the tube firmly in contact with
Ensure that the tube is cut Place the tubing nut and sleeve the tube stop screw the tubing nut down
square and is free from burr. on the tube and push the tube finger tight. Then tighten further 1-134" full

into the fitting until it bottoms. turn for a leak proof joint.

The method of preparation and assembly described will ensure leak-proof joints over a wide pressure range,
depending upon the size and type of tubing used. Over-tightening at any joint, will only lead to damage of the
fittings or an unsatisfactory seal.

Technical Charts
Thread Details - Metric

Tube OD

4 5 6 8 10 12 15 16 18 22

Thread Size

M8x1.0 | M10x1.0 | M11x1.0 | M13x1.0 | M15x1.0 | M18x 1.5 | M22x1.5 | M24x 1.5 | M26x 1.5 | M30x 1.5

Thread Details - Imperial
Tube O/D

3/16"
3/8"x 24 TPI

1/4"
7/16"x 24 TPI

5/16"
1/2"x 24 TPI

3/8"
9/16"x 24 TPI

172"
3/4"x 24 TPI

5/8"
7/8"x 24 TPI

3/4”
1.025x 18 TPI

Tread Size
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Brass compression

1 Tubing Nut 7 Nippled Stem Connector
1 Tubing Sleeve 7 Straight Stem Adaptor
(7))
h 1 Tubing Plug 7 Stem (Stand Pipe) x Hosetail Adaptor
€
3 1,2 Straight Male Adaptor 7 Single Side 4 Output Manifold
R
% 3 Nipple Adaptor 7 Connector Block
a 3 Reducing Connector 8 Comp Straight Male Adaptor
3 Inch To Metric Tube Adaptor 8 Comp Nipple Adaptor
3 Nipple Connector 9 Comp Bulkhead
3 Straight Connector 9,10 Comp Elbow- Bracketed, Stem, Universal
3 Bulkhead Connector 11 Comp Elbow- Bracketed, Stem, Universal
4 Locknut 11,12 Forged Brass Blanks For Machining
4,5 Elbow - Bracketed, Stem, Universal
5 Tee - Bracketed, Stem, Universal
6 Y Connector
6 Four Way Connector
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Metric & Imperial Compression

c » Metric & Imperial Tubing Sleeve Imperial Tubing Plug Imperial
O
‘»n
(Va)
v
o
CE) Tubing Nut Metric
U
(Vp)
w
0102 1/8" 34000302 P03 3/16" 34003603
01803 3/16" 34000303 [ 14" 34003604
0104 14 34000304 aIPos 5/16" 34003605
01B05 516" 34000305 CIPog 3/8" 34003606
01B06 3/8" 34000306 (P08 17 34003607
Part Number Tube 0D (mm) Equivalent 0IB08 12" 34000307 (P10 5/8" 34003608
Tlior . YT P12 304" 34003609
TNMOS 5 36050003 Universal Tubing Sleeve Metric - -
TNMO6 6 36050004 Straight Male Adaptor Metric BSPT
TNMo8 8 36050005
TNM10 10 36050006
TNM12 12 36050007
TNM15 15 36050015
TNM16 16 36050008
TNM18 18 36050018
TNM22 n 36050010
TNM28 28
Tubing Nut Imperial Part Number Tube OD (mm) Equivalent S Tdbe.0D BSPT Male —
OM04 4 36050102 art Number (mm) Thread quivalent
OMos 5 36050103 M04/02 4 1/8" 36053002
0M06 6 36050104 (M04/04 4 114" 36053008
M08 8 36050105 (M05/02 5 1/8" 36053003
OM10 10 36050106 CMO5/04 5 14 36053009
Om12 12 36050107 M06/02 6 1/8" 36053004
oM 15 36050115 CM06/04 6 14 36053010
M6 16 36050108 M06/06 6 3/8" 36053018
om18 18 36050118 CM08/02 8 18" 36053005
O0m22 2 36050110 CM08/04 8 114" 36053011
Part Number Tube 0/D Equivalent 0m28 28 CM08/06 8 308" 36053019
TNIO2 g 34027902 . p r (M03/08 8 1174 36053028
N3 36" 34027903 Universal Tubing Sleeve Imperial M10/02 10 1/8" 36053006
N4 e 34027904 M10/04 10 14 36053012
NS 56" 34027905 M10/06 10 3/8" 36053020
NIOG 38 34027906 M10/08 10 3 36053029
NIOB 0" 34027907 M12/04 12 7 36053013
0 5/ 34027908 M12/06 12 3/8" 36053021
R I 34027909 M12/08 12 3 36053030
M12/12 12 304" 36053044
. . M15/08 15 7 36053057
Tubing Sleeve Metric CM16/06 16 308" 36053022
M16/08 16 3 36053031
0102 8’ 34027802 CM22/08 2 [0S
0103 36" 34027803 M22/12 2 34
04 e T
0105 516" 34027805
0106 3/8" 34027806
0108 3 34027807
0110 5/8” 34027808
Part Number Tube OD (mm) Equivalent on2 34 34027809
0MB04 4 36050202 . .
OMBOS 5 36050203 Tubing Plug Metric
0MB06 6 36050204
0MB08 8 36050205
OMB10 10 3650206
OMB12 12 36050207
OMB15 15 36050215 We can manufacture
a1 16 36050208 any fittings as per your

drawings / requirements

(MP04 4 36050902
CMP05 5 36050903
(MPO6 6 36050904
(MPO8 8 36050905
CMP10 10 36050906
(MP12 12 36050907
(MP15 15 36050915
(MP16 16 36050908
(MP18 18 36050918
(MP22 22 36050910
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Metric & Imperial Compression = 2

Straight Male Adaptor Imperial BSPT Straight Male Adaptor Imperial BSPP Straight Adaptor Imperial c
O
‘»n
wv
L
[OR
=
O
)
wv
w
BSPT Male . . . ©
Part Number Tube 0/D Thread Equivalent Part Number Tube 0/D Male BSPP  Equivalent Part Number Tube 0/D BSPP Female Equivalent el
002/02 8" 8" 34034607 (IP03/02 3/16" 18" 34034808 CIF03/02 3/16" 8 34034408
03/02 316" s 34034603 CIP04/02 7 8 34034809 CIF03/04 3/16" 3 34034415
C103/04 36 G 34034615 (IP04/04 114" 174 34034816 CIF04/02 /4" 8’ 34034409
104102 e " 34034609 (IP05/02 5/16" 118" 34034810 CIF04/04 /4" /" 34034416
C104/04 VG Ve 34034616 CIP05/04 5/16" /4 34034817 CIF05/02 5/16" 8 34034410
105/02 56" VT 34034610 (IP05/08 5/16" 112 34034834 CIF05/04 5/16" 13 34034417
105/04 56 G 034617 (IP06/04 3/8" 4 34034818 CIF05/06 5/16" 3/8" 34034425
105/06 516" 38 34034625 (IP06/06 38" 308" 34034826 CIF05/08 5/16" 172 34034434
105/08 6" T 34034634 (IP06/08 38" 74 34034835 CIF06/04 308" /4" 34034418
0106/02 38 VT 34034611 (IP08/06 72 308" 34034827 (IF06/06 308" 38" 34034426
C106/04 38 e 31034618 (IP08/08 112 172 34034836 CIF08/06 112 3/8" 34034427
(106/06 38 38" 34034626 CIF08/0f 2 w 34034436
(106/08 3 ' 303635 Straight Adaptor Metric CIFIOY o 0 el
C108/04 " e 34034619 (IF10/08 5/8" 172 34034437
(108/06 112 308" 34034627
(108/08 12" 102" 34034636 Nipple Adaptor Tube Male to BSPT Male
(108/12 12 34 34034653 Metric
(10/06 5/8" 308" 34034628
C10/08 5/8" 4 34034637
a0/12 5/8" 34 34034654
12/08 304" 72 34034638
m2/12 304" 34 34034655
Straight Male Adaptor Metric BSPP Part Number (7:11::)00 BSPP Female Equivalent
CMFO4/02 4 /8" 36050502
CMF05/02 5 118" 36050503 R TubeOD  BSPTMale o oo\
CMF05/04 5 4 36050509 (mm) Thread
CMF06/02 6 18’ 36050504 CMAO4/02 4 18" 36055602
CMF06/04 6 V4 36050510 (MAO4/04 4 3 36055608
CMF08/02 8 /8 36050505 CMA05/02 5 8 36055603
CMF08/04 8 V4 36050511 (MA05/04 5 4 36055609
(MF08/06 8 308" 36050519 CMA06/02 6 8 36055604
CMF10/04 10 V4 36050512 (MAO6/04 6 3 36055610
Tube 0D . CMF10/06 10 3/8" 36050520 (MA08/02 8 8 36055605
Part Number (mm) MaleBSPP  Equivalent  RGUFPI; 12 3/8" 36050521 CMA08/04 8 74 36055611
CMPO4/02 4 8" 36050402 CMF12/08 12 7 36050530 (MA08/06 8 318" 36055619
CMPO4/04 1 G 36050408 CMF16/08 16 172 36050531 (MAT0/04 10 /4 36055612
Gposiz 5 VBTSN R (0 ) W s
CMPOS/04 5 Ve 36080409 (MA12/06 12 3/8" 36055621
CMPOG/02 s T 050404 (MA12/08 12 7 36055630
CMP06/04 6 /4" 36050410
CMP06/06 6 3/8" 36050418 Nipple Adaptor Tube Male to BSPT Male
(MP08/02 8 118" 36050405 Imperial
CMP08/04 8 /4" 36050411
CMP08/06 8 3/8" 36050419
(MP08/08 8 112 36050428 .
CMP10/04 10 /4" 36050412 Cannot see the size
CMP10/06 10 308" 36050420 2
CMP10/08 10 7 36050429 or Style you want?
CMP12/04 1 74 36050413 Please call us
MP12/06 12 308" 36050421
MP12/08 12 12 36050430
CMP16/06 16 38 36050422 PartNumber  TubeO/D  BorTMale o ivalent
MP16/08 16 72 36050431 Thread
(1A03/02 3/16" /8’ 34035008
(1A04/02 /4" 18 34035009
CIA0S/04 5/16" 3 34035017
(IA05/06 5/16" 308" 34035025
CIA06/04 308" 3 34035018
(IA06/06 308" 3/8" 34035026
CIA08/04 12 4 34035019
CIA08/06 12 3/8" 34035027
(1A08/08 112 72 34035036
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2 Metric & Imperial Compression

— Reducing Connector Metric Nipple Adaptor Tube Male to BSP Female  Nipple Connector Imperial
O Imperial
wm
(V)
v
o
-
O
W)
(Vp)
S
E Part Number {;‘;:)OD e ::nl':\:?en(mm) Equivalent Part Number TMU:IZO/D Female BSPP Equivalent
CMMFB0S/04 5 4 36051726 CINF03/02 316" 8’ 34035108 QINCo3 3ne* 36" 34029103
CMMFB06/04 6 4 36051727 CINFO4/02 " 8" 34035109 CINCo4 & L 34019104
CMMFBO6/05 6 5 36051737 CINFOS/04 5/16" % 34035117 (INCOS 316 5/16 34029105
CMMFB08/04 8 4 36051728 CINF06/06 308" 38 34035126 QINC06 318" 308 34029106
CMMFB08/05 8 5 36051738 CINF03/06 7 38" 34035127 CiNcos 12 12 34029107
CMMFB03/06 8 6 36051747 CINFO8/08 72 112 34035136
CMMFB10/05 10 5 36051739 Straight Connector Metric
CMMFB10/06 10 6 36051748 Inch To Metric Tube Adaptor
CMMFB10/08 10 8 36051756
CMMFB12/05 12 5 36051740
CMMFB12/06 12 6 36051749
CMMFB12/08 P 8 36051757
CMMFB12/10 12 10 36051764
CMMFB16/05 16 5 36051741
CMMFB16/06 16 6 36051750
CMMFB16/08 16 8 36051758
CMMFB16/10 16 10 36051765
CMMFB16/12 16 12 36051771 Part Number Tube 2“ Tube ‘;" Equivalent
CMMFB22/12 2 12 36051773 P Tube 0D Male Tube 0D o o Ry '“'“) "““) T
(MMFB22/16 22 16 36051778 (Inch) Female (mm)
CMFB02/04 18" 4 36052602 E'\M"ggg 2 2 gggggggi
A i CMFBO3/04 3/16" 4 36052615
Reducing Connector Imperial HFB03/05 e ; &, MS08 3 8 36050305
CMFB03/06 316" 6 36052617 Qs1g 10 10 36050306
CMFB04/04 7 4 36052622 CMs12 12 12 36050307
CMFB04/06 73 6 36052624 Ms15 5 15 36050315
CMFBO4/08 4 8 36052625 CMS16 16 16 36050308
CMFBO5/08 516" 8 36052632 (Ms18 18 18 36050318
CMFBO6/10 3/8" 10 36052642 (MS22 2z 2 36050310
CMFBO8/12 12 12 36052652 . .
CMFB10/16 5/g" 16 36052659 Straight Connector Imperial
CMFB12/16 34 16 36052665
— TubeOD  Tubeod L CIEE) 34 n 36052667
Male Female
CIMFBO4/03 e 316" 34035231 V-4 WA N\ A
CIMFB0S/03 5/16" 316" 34035232
CIMFBO5/04 5/16" 14" 34035239
CIMFB0/03 38" 316" 34035233
CIMFB06/04 38" 14" 34035240
CIMFBO/05 38" 516" 34035246
CIMFB08/03 72 316" 34035234
CIMFB08/06 {1 38" 34035252 Q504 TG G 34000704
CIMFB10/05 5/8" 5/16 34035248 0505 56 56 400705
CIMFB10/06 578" 38’ 34035253 1506 38 38 34000706
T R ST W : asos o s
CIMFB12/06 34 3/8" 34035254 See our website for EE}‘; §j§ ZB 32888;83
CIMFB12/08 3/4 12" 34035258 all the Si zes we stock
Nipple AdaptorTube Male to 53¢ Female [ Bulkhead Connector Metric
Metric
Nipple Connector Metric
Tube OD Mal Part Number 20w S Equivalent
Part Number ube OO Female BSPP Equivalent (mm) Thread
CMNF04/02 mm) 18" 36055702 Chitios : el 36050802
CMBHO5 5 M15X1 36050803
CMNF05/02 5 1/8" 36055703 Part Number Tube 0D Tube 0D Equiva|ent CMBH06 6 M15X1 36050804
CMNFO6/02 6 8’ 36055704 (mm) ] RN CMBH0S N MIaK1 36050805
CMNFO6/04 6 17 36055710 CMNCOA 4 4 36063202 CMBH T
10 10 M20X15 36050806
CMNF08/04 8 /4 36055711 ChRCOS ; > 36063403 CMBH12 12 M24X1.5 36050807
CMNF08/06 8 38 36055719 Chidos 8 6 36063001 CMBH16 16 M30X1 5 36050808
CMNF10/04 10 14" 36055712 CMNCO8 8 8 36063205 '
CMNF10/06 10 38" 36055720 CMNC10 10 10 36063206
CMNF12/06 12 3/8" 36055721 MNCT2 12 12 36063207
CMNF12/08 2 112 36055730
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Metric & Imperial Compression = 2

Bulkhead Connector Imperial Locknut BSPP Male Elbow Adaptor Imperial c
@)
%
wv
L
o
=
O
)
w
©
Part Number Tube 0/D E Equivalent Part Number BSPP Female Equivalent Part Number Tube 0/D Sl Equivalent =
Thread - Thread an)]
(IBH03 316" /4" 34002103 LN02 i 34022301 (ILM03/02 3/16" 8’ 34033008
CIBHO4 “ 308" 34002104 LNo4 14 34022302 CILM3/04 316" i 34033015
CIBHOS 516" 308" 34002105 LNO6 38 34022303 CILMo4/02 " 8 34033009
(IBH06 308" 17 34002106 LNO 1174 34022304 CILMO4/04 I3 3 34033016
(IBH08 72 304" 34002107 LN10 58 - (ILMO05/02 5/16" 118 34033010
CIBH10 5/8" 78’ 34002108 LN12 EL 34022306 CILMos/04 5/16" 3 34033017
CIBH12 34" 1" 34002109 LN14 718 34022307 (ILMO05/06 516" 3 34033025
LN16 r 34022308 CILMOG/04 308" 3 34033018
Locknut Metric mgg Hg - CILMO6/06 38" 38" 34033026
. - CILM08/04 72 3 34033019
LN32 2 - CILM08/06 112 308" 34033027
CILMog/08 0 0" 34033036
Locknut NP BSPP (ILM10/06 5/8" 38" 34033028
CILM10/08 518" 73 34033037
aiLm12/12 34 304" 34033055

Female Elbow Adaptor Metric

Part Number Metric Female Equivalent
LNM10 M10x1.0 -
LNM12 M12x1.0 36052001
LNM15 M15¢1.0 36052003 -
LNM16 M16x1.5 - LNO2HP L
LNM18 M18x1.5 36052005 mggm: ;;g
LNM20 M20x1.5 36052006
LNM22 M22x1.5 . LNOSNP 1/2: Part Number Tube 0/D ?::’;Zemale Equivalent
LNM24 M24:1.5 36052007 TS gﬁ CMILF04/02 4 8" 36055502
LNM26 M26¢1.5 - INTANP 8 CMLFO5/02 5 8 36055503
LNM28 M28x1.5 : INTGNP 7 CMLFO06/04 6 I8 36055510
LNM30 M30¢1.5 36052008 IN2ONP I CMLF08/04 8 I3 36055511
tmg m;gﬂg - ‘ CMLF10/04 10 " 36055512
- - : CMLF10/06 10 38 36055520
LNM42 M42x1.5 - Malg Etow Adapigrietri CMLF12/06 12 38" 36055521
LNM45 M45x1.5 - CMLF12/08 12 72 36055530
Locknut NP Metric Female Elbow Adaptor Imperial
Part Number Tube 0/D .I:lf:’:al(lilale Equivalent
CMLM04/02 4 3 36000502
: CMLM04/04 4 I8 36000508
(MLMO5/02 5 8’ 36000503 PartNumber  TubeO/D Dot remale poivalent
LNM1ONP M10x1.0 CMLMOS/04 5 74 36000509 o Thread
LNM12NP M12x1.0 CMLM6/02 6 I 36000504 QLF03/02 e’ 8 34032808
LNMISNP M15x1.0 CMLMOG/04 6 I3 36000510 QLF03/04 316 Ui 34032815
LNM16NP M16x1.5 CMLM06/06 6 38 36000518 QLF04/02 14 8 34032809
LNM18NP M18x1.5 CMLM08/02 8 I 36000505 QILF04/04 LA 4 34032816
LNM20NP M20x1.5 CMLMOg/04 8 3 36000511 QLF05/02 5Ne’ 8 34032810
LNM22NP M22x1.5 CMLMO8/06 8 38 36000519 QLr0s/04 5N i 34032817
LNM24NP M24x1.5 CMLM08/08 8 7 36000528 QILFO5/06 3116 38 34032825
LNM26NP M26x1.5 CMLM10/04 10 3 36000512 QILF06/04 38 4 34032818
LNM28NP M28x1.5 CMLM10/06 10 308" 36000520 QLF06/06 38 3 34037606
CMLM10/08 10 73 36000529 CILF0/04 L1 i 34032819
CMLM12/04 o e 36000513 CILF08/06 ” 308" 34032827
CMLM12/06 5 e 3600051 CILF08/08 n” 0 34032836
CMLM12/08 12 0 36000530
CMLM16/06 16 38" 36000522
CMLM16/08 16 0 36000531
CMLM16/12 16 34 36000545
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2 Metric & Imperial Compression

— Elbow Connector Metric Stem Elbow Connector Metric Male Run Tee Adaptor Metric
O
wn
w
)
—
o
@]
W)
wn
w
S Part Number Tube 0/D Equivalent Part Number Tube 0/D Stem 0/D Equivalent BSPT Male i
e q quivalen Part Number Tube 0/D — Equivalent
MLo4 4 36051102 (MLS05 5 5 36055103 CMTRO4/02 4 8 36062802
MLO5 5 36051103 CMLS06 6 6 36055104 CMTROS/02 5 g 36062803
(MLOG 6 36051104 (MLS08 8 8 36055105 CMTR06/02 6 8" 36062804
MLo8 8 36051105 MLS10 10 10 36055106 CMTRO8/04 8 Ve 36062811
L0 10 36051106 MLS12 12 1 36055107 CMTR10/04 0 VG 36062812
L2 12 36051107 MLS16 16 16 36055108 CMTR12/06 1 38" 36062821
L5 15 36051115
ML16 16 36051108 Stem Elbow Connector Imperial Male Run Tee Adaptor Imperial

Elbow Connector Imperial

Part Number Tube 0/D Stem 0/D Equivalent BSPT Male

Part Number Tube 0/D Thread Equivalent
. aLso3 3/16" 3/16" 34005703 - L
Part Number Tube 0/D Equivalent QLS04 4 G 34005704 CITR03/02 316 1/8" 34033608
IL03 316" 34006003 Lsos 5/16" 5/16" 34005705 CITROS/04 L (8 3403617
1L04 124 34006004 ILS06 38 38" 34005706 CITRoG/G gre (58 34033618
Lo 516" 34006005 CILs08 " {174 34005707 CITRoBRS 12 38 34033627
(ILos 38 34006006 asio 5/8" 518" 34005708 -
(lLog 72 34006007 as12 34 3 34005709 Tee Connector Metric
aLo 58" 34006008
a2 34 34006009 Universal Stem Elbow Imperial
Bracketed Elbow Metric
Part Number Tube 0/D Equivalent
(MT04 4 36051402
Part Number Stem 0/D Equivalent CMT05 5 36051403
, CIUSLO4 4" 34029204 CMTo6 6 36051404
Part Number Tube 0/D Equivalent CIUSLO5 5/16" 34029205 CMT08 8 36051405
CMBLO4 4 36054802 CIUSL06 308" 34029206 CiTI0 10 36051406
CMBLOS 5 36054803 CIUsLos " 34029207 CT12 1 36051407
CMBLOG 6 36054804 (TS 5 36051415
(MBLO8 8 36054805 Male Tee Adaptor Metric e 16 3801408
CMBL10 10 36054806 -
CMBL12 12 36054807 Tee Connector Imperial
Bracketed Elbow Imperial
BSPT Male "
Part Number Tube 0/D — Equivalent
CMTMO04/02 4 1/8” 36062702 Part Number Tube 0/D Equivalent
CMTMO5/02 5 8 36062703 s YT ey
Part Number Tube 0/D Equivalent Emmgggi g :ﬁ ;ggg;%‘ a4 I 34029004
CIBLO3 316" 34006403 CMTM10/04 10 74 36062712 e e e
. Qs 308" 34029006
CIBLOA 14 34006404 CMTM12/06 12 38 36062721 aimos 7 34029007
(1BLOS 516" 34006405 :
QBLO6 Ve 34006406 ano 518" 34029008
aBLOS r 14006407 an2 34 34029009
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Metric & Imperial Compression

Bracketed Tee Metric Stem Run Tee Connector Metric Y Connector Metric
Part Number Tube 0/D Equivalent Part Number Tube 0/D Stem 0/D Equivalent Part Number Tube 0/D Equivalent
(MBT04 4 36054902 (MTRS05 5 5 36062603 (MY04 4 36055802
CMBTO5 5 36054903 CMTRS06 6 6 36062604 CMY05 5 36055803
(MBT06 6 36054904 CMTRS08 8 8 36062605 CMY06 6 36055804
(MBT08 8 36054905 CMTRS10 10 10 36062606 (MY08 8 36055805
(MBT10 10 36054906 (MTRS12 12 12 36062607 (MY10 10 36055806
(MBT12 12 36054907
Stem Run Tee Connector Imperial Y Connector Imperial
Bracketed Tee Imperial
Part Number Tube 0/D Stem 0/D Equivalent Part Number Tube 0/D Equivalent
Part Number Tube 0/D Equivalent (ITRS03 3/16" 316" 34034103 o3 316" 34012703
CIBT03 3/16” 34029303 CITRS04 1/4" 14" 34034104 CIY04 14" 34012704
CIBT04 1/4" 34029304 CITRS05 5/16" 5/16" 34034105 (Iv05 5/16" 34012705
CIBT05 5/16” 34029305 CITRS06 3/8” 3/8" 34034106 ClYo6 3/8" 34012706
CIBT06 3/8" 34029306 CITRS08 10" 112" 34034107 (Iv08 12" 34012707
CIBT08 10" 34029307
Four Way Connector Metric
Stem Tee Connector Metric
Part Number Tube 0/D Equivalent
Part Number Tube 0/D Stem 0/D Equivalent CMX04 4 36051602
CMTS05 5 5 36055003 CMX05 5 36051603
(MTS06 6 6 36055004 CMX06 6 36051604
(MTS08 8 8 36055005 (MX08 8 36051605
(MTS10 10 10 36055006 (MX10 10 36051606
CMTS12 12 12 36055007 (MX12 12 36051607
(MTS16 16 16 36055008 (MX16 16 36051608
m T nn r Imperial T~ Four W nn r Imperial
Stem Tee Connector Imperia For our hew range our Way Connector Imperia
of steel Hydraulic Hose
Fittings see Section 3
Universal Stem Tee Imperial
Part Number Tube 0/D Stem 0/D Equivalent Part Number Tube 0/D Equivalent
(ITs03 3/16” 3/16" 34033903 CIX04 1/4" 34013104
CITS04 1/4" 1/4" 34033904 CIX05 5/16" 34013105
QITS05 5/16" 5/16" 34033905 (IX06 3/8" 34013106
(ITS06 3/8” 3/8" 34033906 (IX08 12" 34013107
(ITs08 12" 12" 34033907
Part Number Stem 0/D Equivalent
ClUsTo3 3/16" 34034203
CIUSTO4 1/4" 34034204
ClUSTO5 5/16" 34034205
ClUSTO6 3/8" 34034206
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2 Metric & Imperial Compression

— Nippled Stem Connector Metric Stem (Stand Pipe) x Hosetail Adaptor Connector Block Metric
O Metric
w
(V)
)
—
Q
(@)
)
w
wn
© Tube 0/D Stand Pipe Inlets/
© . . ! !

) Part Number Male Stem 0/D Equivalent Part Number (. Hosetail Equivalent Part Number Tube 0/D Outlets Equivalent
CMSPNOS/05 5 5 36062503 CMSPH04/03 4 3/16" 36052415 CMCMB04/02 4 2 36020202
CMSPNO6/06 6 6 36062504 CMSPHO5/03 5 3/16" 36052416 CMCMBO05/02 5 2 36020203
CMSPNO8/08 8 8 36062505 CMSPHO6/04 6 4 36052424 CMCMBO06/02 6 2 36020204
CMSPN10/10 10 10 36062506 CMSPH8/04 8 114" 36052425 CMCMB08/02 8 2 36020205
CMSPN12/12 12 12 36062507 CMSPH10/06 10 38" 36052442 CMCMB10/02 10 2 36020206

CMSPH12/06 12 38" 36052443 CMCMB12/02 12 2 36020207
Nippled Stem Connector Imperial (MSPH16/08 16 28 36052453
Connector Block Imperial
Stem (Stand Pipe) x Hosetail Adaptor
Imperial
Part Number UL Stem 0/D Equivalent
o Part Number Tube 0/D Iy Equivalent
CISPNO3/03 316" 36" 34001303 Part Number StandPipe  Hosetail Equivalent Outlets
CISPNO4/04 14 14" 34001304 . . CICMB03/02 3/16” 2 34001503
CISPNOS/05 516" 56 34001305 CISPH03/03 316 3/16 34005603 CICMBO3/04 316" 4 34001703
CISPNOG/06 308" 3/8" 34001306 QISPH04/04 Ui UL o I0500 CICMB03/06 316" 6 34001903
CISPNOB/08 72 172 34001307 Q5PHO5/05 3116 316 405605 CICMBO5/02 5/16" 2 34001505
CISPN10/10 518" 5/8" 34001308 QISPHO6/06 E.L o 38 34005606 CICMBOS/04 5/16" 4 34001705
QISPN12/12 34 304" 34001309 (ISPH08/08 2 / 34005607 (ICMB05/06 5/16" 6 34001905
CISPH12/12 304" 304" 34005609
Straight Stem Adaptor Metric i : : : |
9 P Single Side 4 Output Manifold Metric
Male Thread  Stand Pipe -
Part Number BSPT P Equivalent InletTube Outlet  No.of .
(mm) PartNumber TubeO/D  Outl Equivalent
CMSP02/05 1/8" 5 36053103 utie utlets
CMSPO2/06 s 3 36053104 (MMB08/04 8 4 4 36030428
CMSPO2/08 Vs s 36053105 (MMB08/05 8 5 4 36030438
CMSPO4/08 Va 8 36053111 (MMB12/08 12 8 4 36030457
CMSPO4/10 VG 10 36053112 (MMB16/10 16 10 4 36030465
CMSP06/12 3/8" 12 36053121 . [T
CMSPO8/12 12 1 . Single Side 4 Output Manifold Imperial to suit your individual
requwements.

Straight Stem Adaptor Imperial Please call us

Inlet Tube Outlet No. of

Part Number o Tube O/D Outlets Equivalent
) ) CIMB05/03 5/16" 316" 4 34030432
CISP02/03 1/8" 3/16” 34034308 CIMB08/05 12" 5/16” 4 34030447
CISP02/04 1/8" 1/4" - CIMB10/06 5/8" 3/8" 4 34030453
(ISP04/04 /4" /4" - (IMB12/08 3/4” 12" 4 34030458
CISP04/05 /4" 5/16” 34034317
CISP04/06 /4" 3/8" -
(ISP06/06 3/8" 3/8" -
(ISP06/08 3/8” 12" 34034327
CISP08/08 1/2" 12" -
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Metric & Imperial Compression = 2

Comp Straight Male Adaptor OD mm x Comp Straight Male Adaptor OD mm x Comp Nipple Adaptor Male Inch x BSPP

c
BSPT - 3 Piece BSPP - 3 Piece Female - 3 Piece o
A
v
[@N
-
O
)
wv
wm
Part Number BSPT Thread Tube 0D (mm) Part Number BSPT Thread Tube 0D (mm) Part Number Tube 0/D _;B_:PP Zemale g
CCM04/02 s’ 4 CCMPO4/02 8’ 4 CONFO3/02 e T
(CM04/04 14 4 (CMPO4/04 174 4 CCINFO4/02 e VE
(CM05/02 118" 5 (CMP05/02 118" 5 CCINFO5/04 56 VG
(CM05/04 14" 5 (CMP05/04 14 5 CCINFO6/06 U 3
(CM06/02 118" 6 (CMP06/02 118" 6 CCINFO3/06 T Y
(CM06/04 14 6 (CMPO6/04 174 6 CCINFO8/08 Vd ur
(CM06/06 38" 6 (CMP06/06 318" 6
(CM08/02 118" 8 (CMP08/02 118" 8 . .
CCM08/04 G s CCMPO8/04 g N Comp Straight Adaptor Metric Tube x
((M08/06 3/8" 8 (CMPO8/06 3/8" 8 BSPP Female - 3 Piece
(CM08/08 1 8 (CMP08/08 % 8
CM10/02 118" 10 (CMP10/04 14 10
CM10/04 14" 10 (CMP10/06 38" 10
CM10/06 38" 10 (CMP12/04 3 12
(CM10/08 1 10 (CMP12/06 318" 12
(CM12/04 14 12 (CMP12/08 12 12
(CM12/06 38" 12 (CMP16/06 38" 16
(CM12/08 7 12 (CMP16/08 3 16
M12/12 34 12 BSPP Female
(CM15/08 w 15 Comp Straight Male Adaptor Imperial Part Number TubeOD(mm) o
O e rom e
CCMF05/02 5 18"
m16/12 34 16 CCMF05/04 5 g
(CM22/08 12 n CMF06/02 3 Vs
(M22/12 34 n CCMFO6/04 3 Vg
(CMF08/02 8 18"
Comp Straight Male Adaptor OD Inch x CCMFO08/04 8 1/4"
BSPT - 3 Piece CCMF08/06 8 3/8"
CCMF10/04 10 g
CCMF10/06 10 38"
(CIPO3/02 8 3/16" CCMF12/08 1 L
(CIPO4/02 118" 14" (CMF16/08 16 12
(CIP04/04 174 74
CCIP05/02 18" 5/16" Comp Straight Adaptor Imperial Tube x
(CIpos/04 i 5N6" BSPP Female - 3 Piece
(CIP05/08 0% 516"
Part Number Tube 0/D BSPT Thread (CIP06/04 1/4" 3/8"
(C102/02 118" /8" (CIP06/06 38" 38"
(C103/02 3/16" 18" (CIP06/08 7 3/8"
(Cl03/04 316" 14" (CIP08/06 38" 12
(Cl04/02 14 118 (CIP08/08 3 7
(Cl04/04 g 73
(C105/02 5/16” 18" Comp Nipple Adaptor Male Metric x BSPP
(C105/04 516" 14" Eehdle - 3 Pi
€C105/06 5/16" 38" emale - lece Part Number Tube 0/ BSPP Female
(C105/08 5/16” 12" - Thread
CI06/02 Y Ve (CIF03/02 316 8
CC106/04 38" e (CIF03/04 3/16 e
CC106/06 35 e CCIF04/02 1 8’
CC106/08 37 7 (CIF04/04 3 e
CCl08/04 T e (CIF05/02 5116 8
CI08/06 " e (CIF05/04 5/16' 4
CC108/08 7 g CCIF05/06 5/16' 38’
(C108/12 7 304" — TubeOD(mm)  BSPP Female Eg:iggﬁgi ggﬁ 17
(CI10/06 58" 38" Thread 8 .
CCI10/08 518" 7 CCMNFO4/02 4 I CCIF06/06 38 38
€110/12 5/8" 347 CCMNFO5/02 5 I CCIF08/06 L2 3
(C112/08 34" 12 CCMNF06/02 6 8 (CIF08/08 174 w
212 34" 34" CCMNF06/04 6 g (CIF10/06 518" 38
COMNFO8/04 s e (CIF10/08 5/8 n
(CMNF03/06 8 38"
CCMNF10/04 10 g
CCMNF10/06 10 38"
CCMNF12/06 1 38"
(CMNF12/08 12 12
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2 Metric & Imperial Compression

— Comp Straight Reducing Metric Tube Comp Straight Imperial Tube x Imperial Comp Male Elbow Metric Tube x BSPT
O Male x Metric Tube Female - 3 Piece Tube Connector - 3 Piece Male - 3 Piece
A
L
o
-
(@)
W)
wn
w
o Thread Thread - - -
CCMMFB05/04 5 4 (01503 316 316 (CMLM04/02 i 4
CCMMFBOG/04 6 4 CCI1S04 . v CCMLMO04/04 14 4
CCMMFBO6/05 6 5 €CIS0s 516 5/16 ((MLMO05/02 18 5
COMMFB08/04 8 h (CIs06 £ 38" CCMLMOS/04 7 5
CCMMFB08/05 8 5 (01508 1 12 (CMLMO06/02 4 6
CCMMFBO8/06 8 6 €s10 5/8 518" CCMLMO6/04 1/4 6
CCMMFB10/05 10 s s 304" 34 CCMLM06/06 £ 6
CCCMFB10/06 10 6 CCMLM08/02 /8 8
(CMMFB10/08 10 8 Comp Bulkhead Metric Tube x Metric Egmtmgg?gg ;jg g
EEME%Z b . Tube - 3 Piece CCMLMO8/08 7 8
CCMMFB12/08 12 8 (CMLM10/04 1/4" 10
CCMMFB12/10 12 10 (CMLM10/06 3/8" 10
CCMMFB16/05 16 5 (CMLM12/04 1/4” 12
CCMMFB16/06 16 6 (CMLM12/06 3/8” 12
CCMMFB16/08 16 8 (CMLM 12/08 1/2" 12
CCMMFB16/10 16 10 (CMLM16/06 1/2” 16
CCMMFB16/12 16 17 (CMLM16/12 3/4 16
CCMMFB22/12 b} 12 . -
(CMMFB22/16 2 16 Part Number gl:letmd Male Tube O (mm) Comp Male Elbow Imperial Tube x BSPT
real o
Comp Straight Reducing Imperial Tube CCMBHo4 M12x1 4 Male - 3 iRy
(CMBHO5 M15X1 5
Male x Imperial Tube Female - 3 Piece (CMBH06 M15X1 6
(CMBH08 M18X1.5 8
(CMBH10 M20X1.5 10
(CMBH12 M24X1.5 )
(CMBH16 M30X1.5 16
Comp Bulkhead Imperial Tube x Imperial
Tube - 3 Piece Part Number Tube 0/D BSPT Thread
CCILM03/02 3/16" 18"
(CIMFB04/03 316" /4" (CILM04/02 Ll w
(CIMFB05/03 316" 5/16" CCILM4/04 i w
CCIMFBO5/04 3 5/16" CCILM05/02 5N6" e
CCIMFBO6/03 316" 308" CCILMo05/04 5N6" Il
CCIMFB06/04 73 38" CClLM05/06 316 L
CCIMFB06/05 5/16" 308" Eg:t'\M"ngg g;g ;;8
Eﬁlmﬁgﬁfgi iff :Z Part Number Tube 0/D BSPP Male Thread [pryoemn VP i
CCIMFBO8/05 56 v (CIBHO3 36’ 14" CCILM08/06 7 38"
CCIMFB08/06 38" 12" (CIBHO4 . 3 (CILM08/08 12 174
CCIMFB10/06 38 58" (CIBHO5 5/16 3 CCILM10/08 518" 174
CCIMFB10/08 N 58 (CIBHO6 38 12 ALM12/12 3/4 3/4
CCIMFB12/05 5/16" 34 GELBHOR 1/2 34
CCIMFB12/06 3/8" 34 (CIBH10 58" 718’ Comp Elbow Imperial Tube x Imperial
CCIMFB12/08 7 g EL 34 ! Tube - 3 Piece
Comp Straight Metric Tube x Metric Tube
Connector - 3 Piece
Part Number Tube 0/D 2 Tube 0/D
(CILo3 3/16" 3/16"
(ClLo4 /4" /4"
Part Number TubeOD(mm)2  Tube OD (mm) CCILS05 5/16" 5/16"
CCMSO4 4 4 (CIL06 8" 38"
CCMS05 5 5 (CLS08 1/2” 1/2”
CCMS06 6 6 Lo 5/8" 5/8"
CCMS08 3 3 CQLn2 3/4 3/4
Ms10 10 10
ms12 ) 12
(ms15 15 15
(MS16 16 16
ms18 18 18
ams22 b} 2
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Metric & Imperial Compression

Comp Elbow Metric Tube x BSPP Female Comp Elbow Imperial x Imperial

[
- 3 Piece Bracketed - 3 Piece o
A
()]
~—
Q.
S
We stock a large range 2
. ©
Part Number Tube 0D (mm) BSPP Female Part Number Tube 0/D 2 Tube 0/D Of Hyd.rau"c Ada ptors —
e l e i special Adaptors can @
(CMLF04/02 4 18 .
CCMLF0S/02 5 8’ Eg:gtg‘s‘ ;;‘1‘6 ;ﬁs be made to suit
(CMLF06/04 6 14" i
R ‘ e Calbloe Py - your requirements
COMLF10/04 10 " (CiBLO8 VE Lzd
(CMLF10/06 10 3/8" . .
CCMLF12/06 12 3/8" Comp Elbow Stem Metric OD x Metric -
(CMLF12/08 12 12" Tube - 3 Piece Comp Tee Imperial OD Tube x BSPT Male
. . - 3 Piece
Comp Elbow Metric Tube x Metric Tube - 3
Piece
Part Number Tube OD (mm)2  Tube OD (mm)
CCMLS05 5 5 Part Number Tube 0/D BSPT Thread
C(CMLS06 6 6 C03/02 3/16" 1/8"
Part Number Tube OD (mm)2  Tube OD (mm) (CMLS08 8 8 (C04/02 1/4" 1/8"
CCMLO 4 4 (CMLS10 10 10 C05/04 5/16" 1/4"
CMLOS 5 5 (CMLS12 12 12 C06/04 38 ww
CCMLOG 6 6 (CMLS16 16 16 (C08/06 112 38
CMLo8 8 3 (C10/08 5/8 12
ML10 10 10 Comp Elbow Stem Imperial OD x Imperial -
L2 12 12 Tube - 3 Piece Comp Tee Metric OD Tube x BSPT Male
(CML15 15 15 Run - 3 Piece
(CML16 16 16
Comp Elbow Imperial Tube x BSPP Female
- 3 Piece
Part Number Tube 0/D 2 Tube 0/D
CCILS03 3/16" 3/16" Part Number BSPT Thread Tube OD (mm)
(CILS04 1/4" 14" (CMTR04/02 18" 4
CCILS05 5/16" 5/16" (CMTR05/02 18" 5
(CILS06 3/8" 3/8" (CMTRO06/02 18 6
Part Number Tube O/ BSPP Female LS8 12 12 (CMTRO8/04 114" 8
. s CLs1o 5/8" 5/8” CCMTR10/04 I3 10
(CILF03/02 316 /8 s 304 34 CCMTR12/06 38" 12
CCILF03/04 3/16" 14"
(CILF04/02 1/4" 18 " I C Teel ial OD Tube x BSPT Mal
CCILFO4/04 G g Comp Tee Metric OD Tube x BSPT Male - 3 omp Tee Imperia ube x ale
(CILF05/02 5/16" 1/8” Piece Run - 3 Piece
CCILF05/04 5/16K 14"
(CILF05/06 5/16" 3/8"
(CILF06/04 3/8" 14
CCILF06/06 1/4" 14"
CCILF08/04 112" 14"
CCILF08/06 112" 3/8"
(CILF08/08 112" 12

Comp Elbow Metric x Metric Bracketed - 3 Pym BSPT Thread Tube 0D (mm) Part Number Tube 0/D BSPT Thread

Piece CCMTMO4/02 18" 4 (CITRO3/02 3/16" 1/8"
CCMTMO5/02 1/8" 5 (CITRO5/04 516" 14"
CCMTMO6/02 1/8" 6 (CITRO6/04 38" 14"
CCMTMO8/04 14 8 (CITRO8/06 7 3/8"
CCMTM10/04 14 10
(CMTM12/06 3/8" 12

Part Number Tube OD (mm)2  Tube OD (mm)

(CMBLO4 4 4

(CMBLOS 5 5

(CMBLOG 6 6

(CMBLOS 8 8

CCMBL10 10 10

CCMBL12 ) 12
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2 Metric & Imperial Compression

— Comp Tee OD Metric Tube - 3 Piece Comp Stem Tee OD Tube x Stem metric-3  Brass Internal Tube Support
O Piece
wn
w
)
—
o
O
W)
wn
w
g Part Number Tube 0D (mm) Part Number Tube OD (mm)2  Tube OD (mm) Part Number Tube I/D mm
(CMT04 4 (CMTS05 5 5 1525 25
CCMT05 5 CCMTS06 6 6 1504 4
(CMT06 6 (CMTS08 8 8 1505 5
(M08 8 MTS10 10 10 1506 6
MT10 10 MTS12 12 12 1507 7
2 12 (CMTS16 16 16 1508 8
(MT15 15 1509 9
M6 16 Comp Stem Tee OD Tube x Stem Imperial ;) m
- 3 Piece 1512 12

Comp Tee OD Imperial Tube - 3 Piece 13 5

» Forged Brass Blanks For

O
> Machining
o
s
o
Part Number [ES0R2 [EEEOD Brass Blank EIbow Connector-Forged
CCITS03 3/16" 3/16"
Part Number Tube 0/D CCITS04 /4" 1/4"
o3 3/16" (CITS05 5/16" 5/16"
CITo4 /4" CCITS06 3/8" 3/8"
o5 5/16" (CITS08 12" 12"
CCImo6 3/8"
(cmog 17 Comp Side Stem Tee Metric OD x Metric
mno 5/8" s 3 Pi
«m 34 tem - 3 Piece
Comp Bracketed TEE OD metric tube - 3 Part Number :’:n':')eter Length (mm) (1:1':;“ 1
Piece BBS-1 1110 16.90 17.50
BBS-2 12.70 19.50 19.50
BBS-3 14.30 22.60 22.60
BBS-4 16.00 24.40 2440
BBS-5 17.50 25.90 24.40
Part Number Tube OD (mm)2  Tube OD (mm) BBS-6 20.60 24.40 25.90
BBS-7 23.90 29.40 30.50
(CMTRS05 5 5 BBS-8 24.60 30.70 28.00
Egmggg g g BBS-9 28.60 31.00 36.00
BBS-10 31.80 37.30 32.50
Part Number Tube OD (mm
C(CMTRS10 10 10 BBS-11 33.00 35.10 28.70
(CMBT04 4 (CMTRS12 12 12
CMBTOS ; Brass Blank Elbow Stepped C t
(CMBT06 6 Comp Side Stem Tee Imperial OD x rass Blan ow Stepped Lonnector-
(CMBTO08 8 I ial St 3Pi Forged
CCMBT10 10 mperial Stem - 3 Piece
(CMBT12 12
Comp Bracketed Tee OD Imperial Tube - 3
Piece
Diameter Diameter K
Part Number Tube 0/D2 Tube 0/D R e (mm) A
CCITRS03 3/16" 3/16" BBS-26 11.15 16.00 22.00
CCITRS04 1/4" 1/4" BBS-27 12.80 17.52 23.11
CCITRS05 5/16" 5/16" BBS-28 15.10 20.00 23.00
CCITRS06 3/8" 3/8" BBS-29 17.35 24.00 28.00
Part Number Tube 0/D CCITRS08 172" 12" BBS-30 20.84 28.50 31.00
CCIBTO3 3/16" BBS-31 23.75 31.75 33.00
(CIBT04 1/4"
CCIBTOS i » Tube Supports & Ferrules
(CIBT06 3/8"
(CIBT08 112"
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Forged Brass Blanks For Machining = 2

Brass Blank Elbow Stepped/Stem Brass Blank Tee Stepped Connector- Brass Blank Tee Stepped/Right Stem c
Connector-Forged Forged Connector-Forged ©
wv
wv
()]
~—
[@N
O
)
wv
wm
o o ) " . ('0
PartNumber  Diameterl’ " Diameter2 Length (mm) [l Part Number Diameter (mm) Length (mm) PartNumber  DiameterK— Diameter M Length (mm) =
(mm) (mm) (mm) (mm) m
BBS-58 12.20 630 19.50 BBS-19 1030 1250 BBS-65 12.30 1140 19.50
BBS-59 1430 8.40 2110 BBS-20 16.00 22.60 BBS-66 1430 1130 21.10
BBS-60 1600 9.80 2260 BBS-21 17.50 2130 BBS-67 16.00 11.00 20,60
BBS-61 17.50 11.30 25.10 BBS-22 20.00 2.00 BBS-68 17.50 15.80 2510
BBS-62 2.0 14.40 28.20 BBS-23 24.00 27.40 BBS-69 23.00 19.30 28.00
BBS-63 26.20 2070 3070 BBS-24 28.70 30.00 BBS-70 2620 21.00 30.70
BBS-64 30.20 2550 33.00 BBS-25 31.00 3180
Brass Blank Cross Connector-Forged
Brass Blank Elbow Stem Connector- Brass Blank Tee Stem Connector-Forged 9
Forged
) Part Number Diameter (mm) Length (mm)
Part Number Diameter (mm) Length(mm) Part Number Diameter (mm) Length (mm) BBS.32 ) 38.00
BBS-45 9.70 32.20 BBS-38 6.40 e BBS-33 17.50 46.00
BBS-46 1120 33.80 BBS-39 970 .08 BBS-34 2400 53.00
BBS-47 1120 3530 BBS-40 12.00 3580 BBS35 30.00 59.00
BBS-48 1420 4340 BBS-41 14.20 8340
Brass Blank Tee Connector-Forged Brass Blank Tee Stepped/Bottom Stem
Connector-Forged
Diameter K Diameter M
Part Number Diameter (mm) Length (mm) Part Number (mm) (mm) Length (mm)
BBS-13 1270 19.50 BBS-49 1230 9.00 18.00
BBS-14 1430 19.30 BBS-50 1430 1140 19.30
BBS-15 16.00 2330 BBS-51 16.00 11.50 2260
BBS-16 17.50 2330 BBS-52 17.50 11.60 2340
BBS-17 19.00 25.00 BBS-53 330 19.00 25.60
BBS-18 2390 27.00 BBS-54 35.00 19.40 29.50

Design | Manufacture | Distribution

Turned components to meet your needs
Drawing specific

Material: brass, steel, stainless, aluminium,
plastic, nylon and many more

Heat treatment

Plating: zinc, nickel, chrome, chemical black,
anodizing and many more

ISO/TS 16949 approved manufacturing facility
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