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Date of Issuance:  October 26,  1998 

This  Standard  will  be  revised  when  the  Society  approves  the issuance of 
a new  edition.  There  will  be  no  addenda  or  written  interpretations of the 
requirements of this  Standard  issued to  this  edition.  Following  approval by 
the  ASME B94 Committee  and ASME, and after  public  review,  this  Standard 
was  approved as an  American  National  Standard on September 22, 1997. 

ASME is  the  registered  trademark  of  The  American  Society  of  Mechanical  Engineers. 

This  code  or  standard  was  developed  under  procedures  accredited as meeting  the  criteria  for 
American  National  Standards.  The  Standards  Committee  that  approved  the  code  or  standard 
was  balanced to  assure  that  individuals  from  competent  and  concerned  interests  have  had  an 
opportunity  to  participate.  The  proposed  code  or  standard  was  made  available  for  public  review 
and  comment  which  provides an  opportunity  for  additional  public  input  from  industry,  academia, 
regulatory agencies, and  the  public-at-large. 

ASME does not "approve," "rate," or "endorse" any item, construction, proprietary device, 
or  activity. 

ASME  does not take any  position  with  respect  to  the  validity  of  any  patent  rights  asserted  in 
connection  with  any  items  mentioned  in  this  document,  and  does  not  undertake  to  insure  anyone 
utilizing  a  standard  against  liability  for  infringement  of  any  applicable  Letters Patent, nor  assume 
any  such  liability.  Users  of  a  code  or  standard  are  expressly  advised  that  the  determination  of 
the  validity  of  any  such  patent  rights,  and  the  risk  of  the  infringement  of  such  rights,  is  entirely 
their  own  responsibility. 

Participation  by  federal  agency  representative(s)  or  person(s)  affiliated  with  industry  is  not  to 
be  interpreted as government  or  industry  endorsement  of  this  code  or  standard. 

ASME  accepts  responsibility  for  only  those  interpretations  issued  in  accordance  with  governing 
ASME  procedures  and  policies  which  preclude  the  issuance  of  interpretations by  individual 
volunteers. 

No part  of  this  document  may  be  reproduced in any  form, 
in  an electronic  retrieval  system or  otherwise, 

without  the  prior  written  permission  of  the  publisher. 
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Copyright 0 1998 by 
THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 

All  Rights  Reserved 
Printed  in U.S.A. 

Copyright ASME International 
Provided by IHS under license with ASME

Not for ResaleNo reproduction or networking permitted without license from IHS

--`,,```,,,,````-`-`,,`,,`,`,,`---



(This  foreword is not part of ASME 694.33.1-1997.) 

In December 1996 ANSI approved the ASME B94.33.1-I996  Standard on Jig Bushings. 
Following the completion of this work, the B94 Subcommittee on Jig Bushings undertook 
the development of a metric jig bushing standard.  The format closely followed that of the 
inch Standard and the work was completed on  April I I ,  1997, when the document was 
approved by the B94 Main Committee.  The B94.33.1 Standard was approved by ANSI on 
September 22, 1997. 
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ASME 894.33.1-1997 

1 SCOPE or more operations  requiring  different inside diameters 

This Standard covers the American National Standard 
practice  for  sizes,  types,  tolerances, and identification 
of metric jig bushings and locking devices used for 

are  performed in  a single  jig, such as  where  drilling 
is followed by reaming,  tapping, spot facing,  counterbor- 
ing, or  some  other secondary operation.  (See Fig. 2.) 

securing the bushing in  the jig  or -bushing  plate. 

2 PURPOSE 

3.3 Bineu Bushings 

Liner bushings are provided with and without  heads 
and  are  permanently  installed in  a jig to receive the 
renewable  bushings.  They are  sometimes called  “master The purpose of .this Standard is to provide  the bushings,,, (See Fig. 2.) 

necessary  information for the design,  procurement,  and 
installation of metric jig bushings. 

3 GENERAL 

3.1 Puess Fiu Bushings 
Press fit bushings to guide the tool are installed 

directly in the jig without the use of a  liner and are 
employed principally  where the bushings are used for 
short  production runs and will not require  replacement. 
They are also intended  for use where the closeness of the 
center distance of holes will not permit the installation of 
liners  and  renewable  bushings. Press fit bushings are 
made in  two types, with heads  and  without. (See Fig. I .) 

enewable Bushings 

Renewable  bushings to guide the tool are  for use 
i n  liners  which in turn are installed i n  the jig. They 
are used where  the  bushings will wear  out or become 
obsolete before the jig  or where  several  bushings  are 
to be interchangeable i n  one hole.  They  are usually 

3.4 BUShiUIg SpeCiffiC8IUiQUIs 

The dimensions  and  tolerances of jig bushings shall 
conform to the specifications  given in the following 
tables  and  notes. 

4.1 Type Bushing 

Specify by letter. 
PM: press fit, plain (also plain liner) 
HM: press fit ,  headed (also headed liner) 
SFM: renewable, slip-fixed 
Carbide  bushings  should use the letter “C”  after the 

type designation (e.g., a slip-fixed renewable  carbide 
bushing would be designated SFMC). 

4.2 Body DiameUer 

Specify body diameter in millimeters. 

made with a knurled head to facilitate removal. 
There  are “fixed” and  “slip” milled notches combined 4.3 heonguh 

on the head of renewable  bushings. There is one type 
of renewable  bushing, slip-fixed renewable.  Specify the effective length in millimeters. 

(a)  The fixed side of the renewable  bushing is used 
with the intention of leaving i t  in  place until worn out. 

(b) The  slip side of the renewable  bushing is used 
with the intention of changing it frequently in a  given Specify by inside diameter of hole size in millimeters 
size of liner. This  side is most often used where  two (two-place decimal). 

4.4 Onside DiameUeu 
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ASME 894.33.1-1997 JIG BUSHINGS (METRIC) 

Plain Type Head Type 

FIG. Q PRESS FIT BUSHINGS 

SlipFixed Renewable Bushing Slip-Fixed Renewable Bushing 
in a Plain-Type Liner Bushing in a Head-Type Liner Bushing 

FIG. 2 RENEWABLE BUSHINGS  AND LINER BUSHINGS 

4.5 Example 

SFM-8-  12-4.50 
Bushing  type: SFM,  renewable, slip-fixed 
Body diameter: 8 mm 
Body length: 12 mm 
Inside diameter hole size:  4.50 mm 

5 DESIGNATION  SYSTEM FOR LOCKSCREWS 
AND CLAMPS 

5.1 Letters  “LSM“  Denote Lockscrew 

(a) LSM-1  Lockscrew  for  SFM bushings with 8 
and 10 mm outside  diameters (flush-mounted liner). 

(b) LSM-,2  Lockscrew for SFM bushings with 8 
and I O  mm outside  diameters (projected liner). 

( e )  LSM-3 Lockscrew  for SFM bushings with 12, 
15, and 18 mm outside  diameters (flush-mounted  liner). 

(d) LSM-4 Lockscrew for  SFM  bushings with 12, 
15, and 18 mm outside diameters (projected  liner). 

( e )  LSM-5 Lockscrew for  SFM bushings with 22, 
26, 30,  35,  and  42 mm outside diameters (flush-mounted 
liner). 
(f, LSM-6 Lockscrew for  SFM bushings with 22, 

26, 30, 35, and  42 mm outside  diameters (projected 
liner). 

(g )  LSM-7  Lockscrew for  SFM bushings  with 48 
and 55 mm outside diameters (projected  liner). 

5.2 Letters “RCM“  Denote Round Clamp 

( a )  RCM-I Round clamp for SFM bushings  with 

(b) RCM-2 Round clamp for SFM bushings with 
8 and I O  mm outside  diameters (projected liner). 

( c )  RCM-3 Round clamp for FM bushings  with 
12, 15, and 18 mm outside diameters  (flush-mounted 
liner). 

(d )  RCM-4 Round clamp for SFM  bushings with 
12, 15, and 18 mm outside diameters (projected  liner). 

( e )  RCM-5  Round clamp  for  SFM bushings with 
22,  26, 30, 35,  and  42 mm outside  diameters  (flush- 
mounted  liner). 

(“1 RCM-6 Round clamp for SFM bushings  with 
22,  26, 30, 3.5, and  42 mm outside  diameters (projected 
liner). 

(g )  RCM-7 Round clamp  for  SFM bushings  with 
48 and 55 mm outside  diameters (flush-mounted liner). 

(h)  RCM-8 Round clamp for SFM  bushings with 

8 and I O  mm diameters (flush-mounted  liner). 

48 and 55 mm outside  diameters  (projected  liner). 
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JIG BUSHINGS (METRIC) ASME 694.33.1-1997 

Range of Body Diameter 

Diameters (s6) 
Inside B Overall Entrance 

a 
Length Radius 

C Q 
(G6) Nominal Max. Wlin. (20.4) (Min.)  Number 

0.35 to 1.80 4 4.027 4.019 6 
9 0.4 PM-4-6 

PM-4-9 

1.81 to 2.60 5 5.027 5.019 6 
9 0.4 PM-5-6 

PM-5-9 

8 PM-6-8 
2.61 to 3.30 6 6.027 6.019 12 0.4 PM-6-12 

16 PM-6-16 

8 PM-7-8 
3.31 to 4.00 7 7.032 7.023  12 0.4 PM-7-12 

16 PM-7-16 

8 PM-8-8 
4.01 to 5.00 8 8.032 8.023 12 0.8 PM-8-12 

16 PM-8-16 
~~~ 

10 PM-10-10 
5.01 to 6.00 10 10.032 10.023 16 0.8 PM-10-16 

20 PM-10-20 

10 PM-12-10 
6.01 to 8.00 12 12.039 12.028 16 0.8 PM-12-16 

20 PM-12-20 

12 PM-15-12 
8.01 to 10.00 15 15.039 15.028 20 1.2 PM-15-20 

25 PM-15-25 

12 PM-18-12 
10.01 to 12.00 18 18.039 18.028 20 1.2 PM-18-20 

25 PM-18-25 

(Table continues  on  next page.)  
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ASME 694.33.1-1997 JIG  BUSHINGS  (METRIC) 

TABLE 1 
PLAIN-TYPE PRESS FIT BUSHINGS (TYPE PM) (CONT'D) 

Range of Body Diameter 
Inside B Overall Entrance 

Diameters (s6) Length Radius 
A C D 

(G6) Nominal  Max.  Min. (t0.4) (Min.) 

16 

36 
12.01 to 15.00 22 22.048 2.035 28 1.6 

16 
15.01 to 18.00 26 26.048 26.035 28 1.6 

36 

Number 

PM-22-16 
PM-22-28 
PM-22-36 

PM-26-16 
PM-26-28 
PM-26-36 

20 PM-30-20 
18.01 to 22.00 30 30.048 30.035 36 1.6 PM-30-36 

45 PM-30-45 

20 PM-35-20 
22.01 to 26.00 35 35.059 35.043 36 2.4 PM-35-36 

45 PM-35-45 

25 PM-42-25 
26.01 to 30.00 42 42.059 42.043 45 2.4 PM-42-45 

56 PM-42-56 

25 PM-48-25 
30.01 to 35.00 48 48.059 48.043 45 2.4 PM-48-45 

56 PM-48-56 

30 PM-55-30 
35.01 to 42.00 55 55.072 55.053 56 2.4 PM-55-56 

67 PM-55-67 

30 PM-62-30 
42.01 to 48.00 62 62.072 62.053 56 2.4 PM-62-56 

67 PM-62-67 

30 PM-70-30 
48.01 to 55.00 70 70.078 70.059 56 3.0 PM-70-56 

67 PM-70-67 

GENERAL NOTE: 
See pg. 4 for specifications. 

SPEClFlCATlONS FOR PLAIN- AND HEAD- 
TYPE  PRESS  FIT BUSHINGS (Tables 1 and 2) 

(a)  All dimensions  are given in  millimeters. 
(6)  Minimum and maximum inside diameter of bush- 

ing shall be in  accordance  with  metric  tolerance 
class G6: 

Range of Inside 
Dia. of Bushing 

Nominal 
M a x .  

Nominal 
Min. 

0.35 to 3.00 
3.01 to 6.00 
6.01 to 10.00 

10.01 to 18.00 
18.01 to 30.00 
30.01 to 50.00 
50.01 to 55.00 

+.oon 
+.012 
+.013 
+.017 
+.020 
+.025 
+.029 

+.002 
+.004 
+.005 
+.006 
+.007 
+.009 
+.o I O  
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9Z-81-WH sz 
OZ-81-WH P zz 2' 1 oz 810'81 6E0.81 81 00'11 01 10'01 
ZL-81-MIH ZL 

~~~ 

SZ-91-WH .9Z 
02-91-WH E 81 2' 1 oz 8ZO"i 1 6EO"i 1 91 00'01 01 10'8 
It-41-WH ZL 

OZ-ZL-WH oz 
91-Zl-WH E 91  8'0  91 820.2 1 6EO'Z 1 I1 00'8 01 10'9 
01-ZL-WH 01 

OZ-01-WH 01 
91-01-WH E EL 8'0  91 EZO'OL  ZEO'OL 01 00'9 01 LO'S 
01-01-WH 01 

91-8-WH 91 
ZL-8-WH 4'2 11 8'0 Z1 EZ0'8  ZE0'8 8 00'9 01 LO'P 
8-8-WH 8 

91-L-WH 91 
It-L-WH 5'Z 01 P'O I1 EZO'L ZEO'L L OO'P 01 LE'& 
8-L-WH 8 

91-9-WH  91 
ZL-9-WH 4.1: 6 P'O I1 6 10'9 LZ0'9 9 OE'E 01 19'Z 
8-9-MIH 8 

6-9-WH 
9-4-WH Z 8 P'O 6 

9 6 10'9 LZ0'9 s 09'2 01 18'1 
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ASME 694.33.1-1997 JIG  BUSHINGS  (METRIC) 

TABLE 2 
HEAD-TYPE PRESS FIT  USHINGS (TYPE HMI (CONT’DI 

Range of inside 
Body  Diameter 

5 Overall  Entrance  Head 
Diameters (s6) Length Radius Diameter 

A C D E 
IG6) Nominal  Max.  Min. (20.4) (Min.) (20.4) 

16 
12.01 to 15.00 22 22.048 22.035 28 1.6 26 

36 

Head 
Thickness 

F 
(t0.4) Number 

HM-22-16 
4  HM-22-28 

HM-22-36 

16  HM-26-16 
15.01 to 18.00 26 26.048 26.035 28 1.6 30  4  HM-26-28 

36  HM-26-36 

20  HM-30-20 
18.01 to 22.00 30 30.048 30.035 36 1.6 34 5  HM-30-36 

45  HM-30-45 

20  HM-35-20 
22.01 to 26.00 35  35.059 35.043 36 2.4 39  5  HM-35-36 

45 HM-35-45 

25  HM-42-25 
26.01 to 30.00 42 42.059 42.043 45 2.4 46  5  HM-42-45 

56  HM-42-56 

25  HM-48-25 
30.01 to 35.00 48 48.059 48.043 45 2.4 52 5  HM-48-45 

56  HM-48-56 

30 HM-55-30 
35.01 to 42.00 55  55.072  55.053  56  2.4 59 5  HM-55-56 

67  HM-55-67 

30 HM-62-30 
42.01 to 48.00 62 62.072 62.053  56 2.4 66  6  H  M  -62-56 

67  HM-62-67 

30 
48.01 to 55.00 70 70.078 70.059 56 3.0 74 6  HM-70-56 

67  HM-70-67 

~~ ~~~~~ ~ ~ ~ ~~ ~ ~~ ~ 

HM-70-30 

GENERAL  NOTE: 
See  pg. 4 for specifications. 

(c) Installation hole size  shall be in accordance with 
metric  tolerance class H7: 

Range of Nominal 
Outside  Dia. of 

Bushing 
Nominal 

Max. 
Nominal 

Min. 

3 
4 t o  6 
7 to IO 

12 to 18 
22 to 30 
35 to 48 
55 to 70 

+.OlO 
+.O12 
+.O I 5  
+.O I 8  
+.O2 I 
+.O25 
+.O3O 

+O 
+O 
+O 
+O 
+O 
+O 
+O 

( d )  The size and  type of exit-end chamfer  or lead 

to be manufacturer’s option. 

ance with manufacturer’s  practice. 

within .012 TIR. 

(e) Head design and construction shall be in accord- 

(f) Diameter A shall be concentric to diameter B 

(8)  Surface finish on diameter A shall be 0.4 microm- 

( h )  Hardness  for steel bushings  shall  be 61-65 R,. 
(i) Material shall be the manufacturer’s option. 
( j )  Small ID sizes through .80 mm may be counter- 

bored at  manufacturer’s  option to provide for lubrication 
and chip clearance. 

( k )  Counterbore diameter shall be 1.00 mm, with 3 

eters or better. 
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JIG  BUSHINGS (METRIC) ASME B94.33.1-1997 

mm drill-bearing  length. Range o f  Inside  Nominal  Nominal 

bore shall be I 18 deg. 8.00 to 10.00 +.O I4 +.005 
12.00 to 18.00 +.017 +.006 
22.00 to  30.00 +.020 +.007 
35.00 t o  48.00 +.ox  +.009 

55.00 +.029 ’ +.010 

( I )  The included angle  at the bottom of the counter- Dia. o f  Bushing  Max. Min. 

(a) All dimensions  are given in  millimeters. 
(b) Minimum  and  maximum  inside diameter of bush- 

ing  shall be i n  accordance  with  metric  tolerance 
class G6: 

Range o f  Inside 
Dia. of Bushing 

Nominal 
Max. 

Nominal 
Min. 

0.35 to 3.00 
3.01 to 6.00 
6.01 to 10.00 

10.0 I t o  18.00 
18.01 to 30.00 
30.01 to 50.00 
50.01 to 55.00 

+.008 
+.o I2  
+.014 
+.O I 7  
+.020 
+.025 
+.029 

+.002 
+.004 
+.005 
+.006 
+.007 
+.009 
+.o I0 

(c )  Installation  hole size shall be in accordance with 
metric tolerance class H7: 

Range o f  
Installation  Nominal  Nomlnal 
Hole Size Max.  Min. 

12 to 18 +.018 +O 
22 to 30 +.02 I +O 
35 to 48 +.025 +O 
55 to 70 +.030 .to 

(d) The size and type of exit-end chamfer or lead 

( e )  Head design  shall  be in accordance with manufac- 

(f) Diameter A shall be concentric to diameter B 

to be manufacturer’s  option. 

turer’s option. 

within ,012 TIR. 
(c) The size and type of exit-end chamfer  or lead (g) Surface finish on diameter A shall be 0.4 microm- 

(d)  Head design and construction shall be in accord- (h) Hardness  for steel bushings  shall be 61-65 R,. 

(e) Diameter A shall be concentric to diameter B 

to be manufacturer’s option. eters or better. 

ance with manufacturer’s  practice. (i) Material shall be the  manufacturer’s  option. 

within .012 TIR. 
If) Surface finish on diameter A shall be 0.4 microm- $PECQFQCATOOM$ FOR LOC#$CREW$ ( ~ ~ $ 0 ~ ~  

(g) Hardness  for steel bushings shall be 61-65 R,. 
(h) Material shall be the manufacturer’s  option. (a) All dimensions are  given in millimeters. 
(i) Small ID sizes  through 30  mm may  be counter- 

eters or better. 8 and 7) 

(b) Material and  hardness  shall be the manufacturer’s 
bored at manufacturer’s option to provide for lubrication Option. 
and chiD clearance. 

( j )  Counterbore diameter shall be 1.00 mm, with 3 of slip-fixed renewable bushings, 
Note: F dimension  allows clearance to enable rotation of slip side 

mm drill-bearing  length. 
( k )  The included  angle at the bottom of the counter- 

bore  shall be 1 18 deg. 

SPEClFBCATB 
TYPE LINER 

(a)  All dimensions  are given in millimeters. 

SPECOFUCATOOMS [FOR ROUND CLAMPS 
(TabBes 8 and 9) 

(a) All dimensions are  given in millimeters. 
(b) Material and hardness  shall be the manufacturer’s 

option. 

class G6: renewable bushing. 
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ASME  694.33.1-1997 

O 7 .  

JIG BUSHINGS (METRIC) 

TABLE 3 
SLIP-FIXED TYPE RENEWABLE BUSHINGS (TYPE SFM) 

Range of Inside 

A 

Body Diameter 
B Body ' Entrance  Head Head 

Diameters (h5) Length Radius Diameter Thickness 
C D E F 

((36) Nominal Max. Min. (0.4) (Min.) (k0.4) k0.4) Number 

0.35 to 4.00 8 8.000 7.994 10 
16 0.4 15 6 SFM-8-10 

SFM-8-16 

12 SFM-10-12 
4.01 to 6.00 10 10.000 9.994 20 0.8 18 6  SFM-10-20 

25 SFM-10-25 

12 SFM-12-12 
6.01 to 8.00 12 12.000 1 1.992 20 0.8 22 8  SFM-12-20 

25  SFM-12-25 

16 SFM-15-16 
8.01 to 10.00 15 15.000 14.992 28 1.2 26  8  SFM-15-28 

36  SFM-15-36 

16  SFM-18-16 
10.01 to 12.00 18  18.000 17.992 28 1.2 30  8  SFM-18-28 

36  SFM-18-36 

20 SFM-22-20 
12.01 to 15.00  22  22.000 2 1.99 1 36 7.6 34 10 SFM-22-36 

45  SFM-22-45 

20  SFM-26-20 
15.01 to 18.00 26 26.000 25.991 36 1.6 39 10  SFM-26-36 

45  SFM-26-45 
~~ ~~~~~ ~ ____ _ _ ~  

25 SFM-30-25 
18.01 to 22.00 30 30.000 29.991 45 1.6 46  10  SFM-30-45 

56  SFM-30-56 

22.01 to 26.00 
25 

35 35.000 34.989 45 2.4 
56 

SFM-35-25 
52 10 SFM-35-45 

SFM-35-56 
- 

(Table  continues  on  next  page.) 
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JIG BUSHINGS (METRIC)  ASME B94.33.1-1997 

TABLE 3 
SLIP-FIXED TYPE RENEWABLE BUSHINGS (TVPE $ffM) (GONT’D) 

Range of Inside 
Diameters 

A 

Body Diameter 
B Body Entrance Head  Head 

(h5) Length Radius Diameter Thickness 
C D E IF 

((36) Nominal Max. Min. (20.4) (Win.) (20.41) (e0.4) Number 

30 SFM-42-30 
26.01 to 30.00 42 42.000 41.989 56 2.4 59 10 SFM-42-56 

67 SFM-42-67 

30 SFM-48-30 
30.01 to 35.00 48 48.000 47.989 56 2.4 66 12 SFM-48-56 

67 SFM-48-67 

30 
35.01 to 42.00 55 55.000 54.987 56 2.4 74 12 SFM-55-56 

67 SFM-55-67 

SFM-55-30 

GENERAL  NOTE: 
See pg. 7 for specifications. 

(c) These clamps are located from the same point (d) To change to the round  clamp in  existing fixtures, 
as the lockscrew (shown as “R’ in the  standards), remove the conventional lockscrew and use  the  same 
therefore, the  same locating jigs can be used to drill tapped hole to secure  the new clamp with standard 
plus tap  the  necessary holes in the j i g  or fixture. socket-head  cap screw. 
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ASME B94.33.1-1997 JIG  BUSHINGS  (METRIC) 

TABLE 4 
PLAIN-TYPE LINER BUSHINGS  (TYPE  PMI 

Inside 
Body Diameter 

0 Overall Entrance 
Diameter Is61 Length Radius 

A C D 
IG61 Nominal  Max.  Min. (t0.41 (Min.)  Number 

8 12 12.039 12.028 10 
16 0.8 PM-12-10-8.00 

PM-12-16-8.00 

12 PM-15-12-10.00 
10 15 15.039 15.028 20 1.2 PM-15-20-10.00 

25 PM-15-25-10.00 

12 PM-18-12-12.00 
12 18 18.039 18.028 20 1.2 PM-18-20-12.00 

25 PM-18-25-12.00 

16 PM-22-16-15.00 
15 22 22.048 22.035 28 1.6 PM-22-28-15.00 

36 PM-22-36-15.00 

16 PM-26-16-18.00 
18 26 26.048 26.035 28 1.6 PM-26-28-18.00 

36 PM-26-36-18.00 

20 PM-30-20-22.00 
22 30 30.048 30.035 36 1.6 PM-30-36-22.00 

45 PM-30-45-22.00 

20 PM-35-20-26.00 
26  35 35.059 35.043 36 2.4 PM-35-36-26.00 

45 PM-35-45-26.00 

25 PM-42-25-30.00 
30 42 42.059 42.043 45 2.4 PM-42-45-30.00 

56 PM-42-56-30.00 

25 PM-48-25-35.00 
35  48 48.059 48.043 45 2.4 PM-48-45-35.00 

56 PM-48-56-35.00 

30 PM-55-30-42.00 
42 55 55.072 55.053 56 2.4 PM-55-56-42.00 

67 PM-55-67-42.00 

(Table continues on next page.) 
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JIG BUSHINGS  (METRIC)  ASME 694.33.1-1997 

TABLE 4 
-TYPE LUNER BUSH! GS (TYPE PM) (COMT'B) 
Body  Diameter 

Inside B Overall Entrance 
Diameter (s6) Length Radius 

A C D 
('36) Nominal Max. Wlin. (e0.44 (Min.)  Number 

30 PM-62-30-48.00 
48 62 62.072 62.053 56 2.4 PM-62-56-48.00 

67 PM-62-67-48.00 

30 
70 70.078 70.059 56 3.0 PM-70-56-55.00 

67 PWI-70-67-55.00 
55 

PM-70-30-55.00 

GENERAL NOTE: 
See  pg. 7 for specifications. 
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ASME 894.33.1-1997 JIG BUSHINGS  (METRIC) 

TABLE 5 
HEAD-TYPE LINER BUSHINGS (TYPE I-" 

Body Diameter 
Inside B Overall Entrance Head Head 

Diameter is61 Length Radius Diameter Thickness 
A C D E F 

(G6) Nominal  Max. Wlin. (20.4) (Min.) ( ~ 0 . 4 )  (~0 .41  Number 

8 12 12.039 12.028 10 
16 0.8 15 3 HM-12-10-8.00 

HM-12-16-8.00 
~~~~~~~~~ ~ ~~ 

12 HM-15-12-10.00 
10 15 15.039 15.028 20 1.2 18  3  HM-15-20-10.00 

25  HM-15-25-10.00 

12 HM-18-12-12.00 
12 18 18.039 18.028  20 1.2 22 4  HM-18-20-12.00 

25 HM-18-25-12.00 

16  HM-22-16-15.00 
15 22 22.048 22.035 28 1.6 26  4  HM-22-28-15.00 

36  HM-22-36-15.00 

16  HM-26-16-18.00 
18 26 26.048 26.035 28 1.6 30 4  HM-26-28-18.00 

36 HM-26-36-18.00 

20  HM-30-20-22.00 
22 30 30.048 30.035 36 1.6 34 5  HM-30-36-22.00 

45  HM-30-45-22.00 

20  HM-35-20-26.00 
26 35 35.059 35.043 36 2.4 39  5  HM-35-36-26.00 

45 HM-35-45-26.00 

25  HM-42-25-30.00 
30 42 42.059 42.043 45 2.4 46 5  HM-42-45-30.00 

56  HM-42-56-30.00 

25  HM-48-25-35.00 
35  48 48.059 48.043 45 2.4 52 5  HM-48-45-35.00 

56  HM-48-56-35.00 

(Table continues on  next  page.) 
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JIG  BUSHINGS (METRIC) ASME 894.33.1-1997 

TABLE 5 
HEAD-TYPE LINER BUSHINGS (TYPE 

Body Diameter 
Inside B Owerall Entrance Head Head 

Diameter Is61 Length Radius Diameter Thickness 
A C D E F 
((36) Nominal  Max. Win. (20.4) (Min.) (20.4) (20.4) Number 

30 HM-55-30-42.00 
42 55 55.072 55.053  56  2.4  59 5 HM-55-56-42.00 

67 HM-55-67-42.00 

30 HM-62-30-48.00 
48 62 62.072 62.053  56  2.4 66 6 HM-62-56-48.00 

67 HM-62-67-48.00 

30 HM-70-30-55.00 
55 70 70.078 70.059 56 3.0 74 6 HM-70-56-55.00 

67 HM-70-67-55.00 

GENERAL NOTE: 
See pg. 7 for specifications. 

G slot  width or socket to 
manufacturer's  standard 

--IT--- 

e 

TABLE 6 
LQCKSCWEWS FOR STANDA OUNBBNG OF SLOP-FOXED RENEWABLE BUSHUNG$ 

SFM Overall Shoulder Head Slot Height Height 

Body A B c D E F 6 
Bushing Length Diameter Diameter Depth Including Head Under Head Slot Width 

Diameter (20.4) (t0.4) (20.4) (20.4) (t0.4) (+0.4/+0.2) (20.4) Thread Number 

8 to 10 15 7.5 13 2 6 3 1.6 M 5  X 0.8 LSM-1 
12 t o  18 18 9.5 16 2.5 8 4 2 M6 x 1 LSM-3 
22 t o  42 22 12 20 3 10 5.5 2.5 M8 X 1.25 LSWI-5 
48 to 55 32 15 24 3 12 7 2.5 MlO X 1.5 L S M J  

13 
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ASME 894.33.1-1997 JIG BUSHINGS  (METRIC) 

TABLE 7 
LOCKSCREWS  FOR  PROJECTED OUNTING OF SLIP-FIXED  RENEWABLE BUSHINGS 

SFM Overall Shoulder Head Slot Height Height 

Body A B C D E F G 
Bushing Length Diameter Diameter Depth Including Head Under Head Slot  Width 

Diameter (20.4) ('-0.41 (20.4) (20.41 (20.41 (+0.4/+0.2) (20.41 Thread Number 

8 to 10 18 7.5 13 2 9  6 16 M5 X 0.8 LSM-2 
12 to 18 22 9.5 16 2.5 12 8 2 M 6 x  1 LSM-4 
22 to 42 27 12 20 3 15 10.5 2.5 M 8  X 1.25 LSM-6 
48 to 55 38 15 24  3 18 13 2.5 M10 X 1.5 LSM-8 

GENERAL NOTE: 
See pg. 7 for specifications. 

TABLE 8 
OPTIONAL ROUND CLAMPS FOR STANDARD MOUNTING OF SLIP-FIXED  RENEWABLE BUSHINGS 

SFM Outside Overall Counterbore  Counterbore Slot Clamping Hole Use with . 

Body A B C D E F G H Head Cap 
Bushing  Diameter  Height Diameter Depth Distance Height Radius Diameter Socket- 

Diameter (20.4) (20.4) (20.41 . 1+0.41 (20.41 (-0/+0.25) (20.4) (20.2) Screw  Number 

8 to 10 13 - 8  10 4 3.7 3 9.5 5.4 M 5  X 0.8 RCM-1 
12 to 18 16 10 12 5 4.7 4 15 6.4 M 6  x 1 RCM-3 
22 to 42 20 12 15 5 6.2 5.5 30 8.4 M 8  X 1.25 RCM-5 
48 to 55 24 16 18 7 7.5 7 80 10.5 - M10 X 1.5 RCM-7 

14 
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JIG  BUSHINGS  (METRIC)  ASME B94.33.1-1997 

SFM 
Bushing 

Body 
Diameter 

Outside 
Diameter 

A 
(20.4) 

Overall 
Height 

5 
( tQ .4 )  

Counterbore Counterbore 
Diameter Depth 

C D 
(+0.4) (20.4) 

Slot Clamping 
Distance Weight 

E F 
(20.41) (-0/+Q.25) 

Hole 
Radius Diameter Use with 

(20.4) (20.2) Cap Sc~ew Number 
6 H SoCkeP-Heedl 

8 to 10 
12 to 18 
22 to 42 
48 to 55 

13 
16 
20 
24 

11 
14 
17 
22 

10 4 
12 5 
15 5 
18 7 

3.7 6 
4.7 8 
6.2  10.5 
7.5  13 

9.5 5.4 M 5  x 0.8 RCM-2 
15 6.4 M 6  x 1 RCM-4 
30 8.4 M8 x 1.25 RCM-6 
80 10.5 MlO x 1.5 RCM-8 

GENERAL NOTE: 
See pg. 7 for specifications. 

180 

H 

Locking angle 
Manufacturer’s 

option 

~ 

Head Head Slot Slot Mounting 
Diameter Thickness Height Distance Location 

~~ ~~ 

Body F G H J R 
liameter ($0.4) (20.4) (+Q.43) (20.4) (90.41 hockscrews or Wound Clamps 

8 15 6 3 4.5 11.5 LSM-1,  LSM-2, RCM-1, RCM-2 
10  18 6  3 6 13 LSM-1,  LSM-2, RCM-1, RCM-2 
12 22 8  4 7.5 16 LSM-3,  LSM-4, RCM-3, RCWI-4 
15 26 8 4 9.5 18 LSM-3,  LSM-4, RCM-3, RCM-4 
18 30 8 4 11.5 20 LSM-3,  LSM-4,  RCM-3,  RCM-4 

26  39 10 5.5 15.5 26 LSM-5,  LSM-6, RCM-5, RCM-6 
30  46 10 5.5 19 29.5 LSM-5,  LSM-6, RCM-5, RCM-6 

42 59 10 5.5 25.5 36 LSM-5,  LSM-6, RCM-5, RCM-6 
48  66 12 7 28.5 41 LSM-7,  LSM-8, RCM-7, RCM-8 

22 34 10 5.5 13 23.5 LSM-5,  LSM-6, RCM-5, RCM-6 

35  52  10 5.5 22 32.5 LSM-5,  LSM-6, RCM-5, RCM-6 

55 74 12 7 32.5 45  LSM-7,  LSM-8, RCM-7, RCM-8 
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ASME 894.33.1-1997 

TABLE 11 
STANDARD METRIC DRILL SIZES 
0.35 
0.38 
0.40 
0.42 
0.45 

0.48 
0.50 
0.55 
0.60 
0.65 

0.70 
0.75 
0.80 
0.85 
0.90 

0.95 
1 .oo 
1.05 
1.10 
1.15 

1.20 
1.25 
1.30 
1.35 
1.40 

1.45 
1.50 
1.55 
1.60 
1.65 

1.70 
1.75 
1.80 
1.85 
1.90 

1.95 
2.00 
2.05 
2.10 
2.15 

2.20 
2.25 
2.30 
2.35 
2.40 

2.45 
2.50 
2.55 
2.60 
2.65 

2.70 
2.75 
2.80 
2.90 
3.00 

3.10 
3.20 
3.25 
3.30 
3.40 

3.50 
3.60 
3.70 
3.75 
3.80 

3.90 
4.00 
4.10 
4.20 
4.25 

4.30 
4.40 
4.50 
4.60 
4.70 

4.75 
4.80 
4.90 
5.00 
5.10 

5.20 
5.25 
5.30 
5.40 
5.50 

5.60 
5.70 
5.75 
5.80 
5.90 

6.00 
6.10 
6.20 
6.25 
6.30 

6.40 
6.50 
6.60 
6.70 
6.75 

6.80 
6.90 
7.00 
7.10 
7.20 

7.25 
7.30 
7.40 
7.50 
7.60 

7.70 
7.75 
7.80 
7.90 
8.00 

8.10 
8.20 
8.25 
8.30 
8.40 

8.50 
8.60 
8.70 
8.75 
8.80 

8.90 
9.00 
9.10 
9.20 
9.25 

9.30 
9.40 
9.50 
9.60 
9.70 

9.75 
9.80 
9.90 

10.00 
10.20 

10.50 
10.80 
11 .oo 
11.20 
11.50 

11.80 
12.00 
12.20 
12.50 
13.00 

13.50 
14.00 
14.50 
15.00 
15.50 

16.00 
16.50 
17.00 
17.50 
18.00 

18.50 
19.00 
19.50 
20.00 
20.50 

21 .oo 
21.50 
22.00 
22.50 
23.00 

23.50 
24.00 
24.50 
25.00 
26.00 

27.00 
28.00 
29.00 
30.00 
31 .OO 

32.00 
33.00 
34.00 
35.00 
36.00 

37.00 
38.00 
39.00 
40.00 
41 .OO 

42.00 
43.00 
44.00 
45.00 
46.00 

47.00 
48.00 
50.00 
55.00 

JIG BUSHINGS (METRIC) 
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