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FOREWORD 

(This Foreword is nat a part of the American National Standard Safety Code 
For the Use, Care and Protection of Abrasive Wheels, 87.1-1970) 

In 1917 the Grinding Wheel Manufacturers and the Machine Tool Builders began to recog­
nize a need for codification and standardization of the basic requirements of safe operation of 
abrasive grinding wheels. By 1922 these two groups had completed a tentative draft of require­
ments for an American Standard. It was reviewed, revised, and subsequently published in 1926 
under the auspices of the American Standards Association (now the American National Standards 
Institute) as the ""American Standard Safety Code For the Use, Care and Protection of Abrasive 
Wheels." The Code has been revised in 1930, 1935, 1943, 1947. 1956, 1964 and 1970. 

The two groups which initiated the Code in 1917 have been expanded into a Standards Com­
mittee representing nationally recognized engineering, safety, abrasive wheel and grinding ma­
chine fabricators and user associations, labor organizations, insurance underwriter groups, and 
several interested government agencies. 

Safety is indeed everybody's business in the "Use, Care and Protection of Abrasive Wheels." 

Basic to a proper understanding of the Code is a thorough knowledge of the nature and char­
acteristics of abrasive wheels and the grinding machines on which they are used. Their safety 
and protection devices can and must be used to limit, if not eliminate, injury or damage in case 
of accidental wheel breakage. Constant educational programs at all levels are the best insurance 
against those unforseen conditions or circumstances which result in an industrial accident. 

This Code outlines the best known practices, tests, and safety devices for the protection 
of all personnel and equipment from injury or damage in case of accidental wheel breakage. 
USE THEM. 

This. the ·"American National Standards Institute Safety Code For the Use, Care and Pro­
tection of Abrasive Wheels," is specifically dedicated to vigilant safety practice and education. 

23J5 .\- 13 
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STANDARDS COMMITTEE 

Members who compose the Standards Committee and the organizations they represent are as follows: 

STANLEYW.GERNER,C~n 
National Bureau of Standards 

ALLEN P. WHERRY. Secretary 
Grinding Wheel Institute 

OrganizcUion Reprumhd 

American Federation of Labor &: Congress of 
Industrial Organizations • • • 

American Foundrymen's Society 
American Insurance As~oci.tion 

American Iron &: Steel Institute 
American Mutual Insurance Alliance 

American Society of Mechanical Engineers 
American Society of Safety Engineers 

Compressed Air &: Gas Institute 

Department of Health, Education and Welfare 
Public Health Service 

Grinding Wheel Institute 

Industrial Safety Equipment Association, Inc. 

International Association of Governmental 
Labor Officials 

National Bureau of Standards, U. S. 
Department of Commerce 

National Machine Tool Builders Association 

National Meta) Trades Association: • 
National Safety Council 

power Tool Institute, Inc. • 

u. S. Department of Labor 
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Name and Buainua Affiliation 

Charles F. West, Jr., International Association of 
Machinists 

Herbert J. Weber 
Lee Murphy, Employers-Commercial Union 

Companies 
R. G. Dettmar, Interlake Steel Corporation 
Joseph W. Hart, Liberty Mutual Insurance Co. 
Frederick H. Deeg (Alt.) 
H. J. Eierman. Royal Globe Insurance Cos. 
H. Stanley Tabor, American Mutual Insurance 

Companies 
W. B. Fleischer, Air Tool Div., Dresser Industries, 

Inc. 
R. H. Oatley (Alt.), Stanley Air Tools Div. of 

The Stanley Works 

Jeremiah R. Lynch 
J. R. Gregor, General Grinding Wheel Corp. 
J. C. Arndt, Simonds Abrasive Div., Wallace-Murray 

Corp. 
G. R. Blake. Norton Company 
Norman Kendall, Cortland Div., American Abrasive 

Corp. 
W. G. Pinkstone, A. P. de Sanno & Son, Inc. 
A. A. RUlls. National Grinding Wheel Div., Federal-

Mogul Corp. 
R. A. Beebe (Alt.). Acme Abrasive Company 
R. J. Gand)', Jr. (Alt.), The Carborundum Co. 
R. O. Lane (Alt.), Abrasive!! Div., The Bendix Corp. 
E. G. Rieker (Alt.), Precision Grinding Wheel Co., 

Inc. 
L. C. Seelye (Alt.), Avco Bay State Abrasives Div. 
John I. Junkin, Junkin Safety Appliance Co., Inc. 
Charles N. Sumwalt, Jr. (Alt.) 

Frank W. Marcaccio, Div. of Industrial Inspection, 
Rhode Island Dept. of Labor 

Harold C. Barringer, Maryland Dept. of Labor and 
Industry 

William Dailey (Alt.), Rhode Island Dept. of Labor 
James A. Underwood (Alt.), Colorado Industrial 

Commission 

Stanley W. Gerner 
Harold S. Sizer, Brown &: Sharpe Mfg. Co. 
W. Atkinson. Jr. (Alt.), NMTBA 
Emile Couture, Brown &: Sharpe Mfg. Co. 
E. O. Kumler, TRW Inc. 
Joseph VanSickle (Alt.) 
J. L Bennett, The ~'.c1c Ii Dec1cer Mf.,.. Co. 
Peter Rebecbinl (Alt.). ~IcH r~::-;.. 

Stanley J. Butcher, Bureau of Labor Standard. 
James M. Mea~her, Jr. (Alt.) 
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EXPLANATION OF CODE FORMAT 

This 1970 revision of the B7 Safety Code continues the two-col­
umn format to provide supporting information for the regulations. 

The material in the left column is confined to code regulations 
only and is so captioned. These regulations are printed in distinc­
tive bold type to indicate their authority without question. Where 
a condensed document is required (e.g. for State Code adoption), 
the material in the left column together with' supporting tables 
and sketches can be used as a complete code. 

The right column, captioned "Explanatory Information," offers 
basic reasons for each rule to encourage compliance. Material ap­
pears in this second column only when it clarifies the regulation. 
This column should not be construed as being a part of the American 
National Standard Safety Code For The Use, Care And Protection 
of Abrasive Wheels B7.1-1970. 

Operating rules (safe practices) are not included in either col· 
umn of this Safety Code unless they are of such nature as to be 
vital safety requirements, equal in weight to other requirements 
included in the Code. 

8-1 
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CODE REGULATIONS 
Section 1 

SCOPE AND DEFINITIONS 

1.1 Scope 
This eode sets forth rules and specifications 
for safety in the use of abrash'e wheels, ex· 
cluding natural sandstone, including specifica· 
tions for safety guards. flanges, chucks and 
rules for the proper storage, handling, mount­
ing and use of grinding wheels. 

Metal, wooden. cloth or paper discs, having a 
layer of abrasive on the surface. are not in· 
eluded. 

1.2 Definitions 
1.2.1 SHALL AND SHOULD 

The word "'shaU" where used is to be under· 
stood as mandatory and "should" as advisory. 

1.2.2 ABRASIVE WHEEL 

An abrasive wheel is a cutting tool consisting 
of abrasive grains held together by organic or 
inorganic bonds. Diamond and reinforced 
wheels are included. 

1.2.3 ORGANIC BONDED WHEELS 
Organic wheels are wheels which are bonded 
by means of an organic material such as resin, 
rubber, shellac or other similar bonding agent. 

1.2.4 INORGANIC BONDED WHEELS 

Inorgallic wheels are wheels which are bonded 
by means of inorganic material such as clay. 
glass, porcelain, eodium elHcate, magnesium 
oxychloride, or metal. Wheels bonded with 
day. glass, porcelain or related cerami~ ma­
terials are charaderized as '"vitrified bonded 
wheels". 
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Explanatory Information 
(NOT PART 0 .. ANSI CODE) 

Section 1 
Scope and Definitions 

1.1 Scope 
This column will offer reasons for the rule, to 
encourage compliance. Material will appear in 
this column only when it will clarify the reg­
ulations. (Not including tables or sketches.) 

1.2 Definitions 
The sketches and photographs used in this 
pUblication are classified as "Figures" or "Illus­
trations." The items listed as "Figures" are 
applicable to the code regulations, while those 
listed as "Illustrations" apply to the e~plana­
tory information. 

1.2.2 ABRASIVE WHEEL 

lu.uSTIlATtON No.1 
E!l:tlfftplel 01 tlc wriou. tJIPei of AhrlJftV8 tDheeZ. 

iac:luded ill thu Code. 



1.2.5 REINFORCED WHEELS 

The term "Reinforced" as applied to grinding 
wheels shall define a class of organic wheels 
which contain strengthening fabric or fila­
ment. 

The term "Reinforced" does not cover wheels 
using such mechanical additions as steel rings, 
steel cup backs or wire or tape winding. (See 
appendix A page 87 for additional protection 
devices.) 

1.2.6 GRINDING SURF ACE OR FACE 

The grinding surface or face is the surface of 
the grinding wheel upon which grinding is per­
formed. 

1.2.7 SAFETY GUARD 

A safety guard is an enclosure designed to 
restrain the pieces of the grinding wheel and 
fum ish all possible protection In the event that 
the wheel is broken in operation. See section 4 
page 27 for full description. 
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1.2.5 REINFORCED WHEELS 

REI~F'ORCING FABRIC 

. Cro" Section View 
One method 01 reinforcing organic bonded wheeZ,. 

1.2.6 GRINIJING SURFACE OR FACE 
~""'''''''''''''''''''''-D-----'''''-------~ 

GRINDING FACE 

... 
v 

Type l-Straight wheel . 

~~~~~~------~-------;~~~----.r 
o z .. 
CI 

TJlpe Il-Flaring-ev.p wheel. 
ILLUSTRATION No.3 

AtTOW indicate. grinding lace. 

1.2.7 SAFETY GUARD 

ILt.llSTI.ATlON No. , 
TA. ,o./dll plIrd Glordi oftnlCW prOlt'CI~io" '" call 

01 a.cCidcnta. 6.r,o.kGge. 
I 
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1.2.8 WHEEL SPEED 

Wheel speed shall be computed from the free 
running speed of the machine spindle. 

1.2.9 REVOLUTIONS PER MINUTE 

Revolutions per minute (rpm) is the number 
of complete turns that a grinding wheel makes 
in one minute. 

I 
1.2.10 SURFACE FEET PER l\n~UTE 

Surface feet per minute (sfpm) is the distance 
In feet anyone abrash'e grain on the periph. 
eral surface of a grinding wheel travels in one 
minute. 

J.IU' 11 dl ... du In Inrh .. s r.p.m. 
Sarf.c. FINt Per Mln.1e _ ----------

12 
or 

.212 11 .. 1 ..... I.r In Inch .. 11 r.p ..... 
ES.IIIPI .. 1 I.) 2." .. ", .. der wheel,1000 rnollliion. por ",Inllie 

Sarf.c. Fed per 1111111110.252 11 24 " JIOO 
,ua •. f.p ..... 

I~I U OO 
.. I ... d ... wheel. 100. ,.yollltiona per .Inalt 

a.rf ... F., per IIIln.lt.212 11 12 " noD 
JIU I.r.p .... 

1.2.11 FLANGES 

Flanges are collars, discs or plates between 
which wheels are mounted and are referred 
to as a~aptor, sleeve, or back up type. See 
section 5 page 42 for fuU description. 

1.2.12 STEEL RINGS 

Steel rings may be molded into certain organic 
bonded pinding wheels in manufadure. Where 
used,8uch rings act mainly to add rigidity to 
the wheel as it approaches discard size and to 
h~lp retain the pieces of the wheel should ac­
cidental bJ'e2Lkqe occur at stub size. See Ap· 
pendix A page 87. 
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1.2.8 WHEEL SPEED 

In Table 20 page 59, wheel speeds are classifi~d 
in surface feet per minute (sfpm). Machine 
spindle speeds, however, are ,usually indicated 
in revolutions per mInute. Therefore, one must 
have a clear understanding of how these two 
are related. 

* t t 
RtvDLUTlON MVOLUTIOII ,REVOLUTION !It:VOLUTION 

'x' 

IUUSTIlATION No. 5 
Point "X" la.a.a traveled a distance equa.l to the 
eircum/ereru:e 0/ the wheel. (8.1-'16 :z; di4mllter) 

1.2.10 SURFACE FEET PER MINUTE 
Surface feet per minute (sfpm) is the distance 
in feet anyone abrasive grain on the cutting 
face travels in one minute. In Illustration No. 
5 the point "XU on the cutting face travels, for 
every complete turn, a distance equal to the 
circumference, (3.1416 x diameter). Since the 
diameter of a grinding wheel is usually indi­
cated in inches" it is necessary to divide the 
result by 12 in :order to obtain the number· of 
"surface feet per minute". 

f ( 
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1.2.13 THREADED BUSHINGS 1.2.13 THREADED BUSHINGS 
Cup back. inserted type. round knurled and 
prong anchor bushings as shown in Illustra­
tion 6 are generally molded (In types 6 and 11 
organic bonded cup wheels. 

Bushings of round. hexagonal. square or simi­
lar designs may be cemented or molded into 
the "'heel holes, including cone and plug 
wheels. 

Adequate safety guards shall always be used t • 
with these wheels unless specifically excepted. ;: . 
by the code. See section 4 page 27 and Appen- i'" • ? 
dix A page 87. ~. :;-

E 
1.2.14 REDUCING BUSHINGS 

!u.US'1'1lATIOH No. 6 
He:r:Agofl4l, prong anchor, rOlmd knurled end CltJ-l 

IHzck buhing •• 

1.2.14 REDUCING BUSHINGS 

. . 

Reducing bushings are Inserts or devices used 
to reduce the hole size in a grinding wheel so 
that it can be mounted correctly on a smaller 
diameter spindle. Reducing bushings shall be 
speclfieally designed, properly manafactared 
and fitted for use In grinding wheels as specl· 
fied in paragraph 3.11, page 24. Minimum hole 
size as shown in Table 1 page 22 should not be 
violated nor should the bushing ends interfere 
with proper seating of the mounting flange or 
Hanges. (See section 6 page 52.) Reducing 
bushings shall not be used to permit the opera· 
tion of a grinding wheel In excess of its maxi­
mum operating speed. 

.~ 
~JJ---. 
~ .• J 

1.2.15 TAPE OR WIRE WINDING 
Tape or wire winding as used on the periph. 
ery of cylinder, cup or segmented disc wheels 
helps to retain the pieces of the wheel should 
accidental breakage occur. See Appendix A 
page 87. 

1:2.16 CHUCK 

A chuck is a fixture designed to hold abrasive 
segments or certain types of grinding wheels 
and is mounted on a machine spindle or mao 
chine face plate. 

1.2.17 THE WHEEL MANUFACTURER 

Any Indiddual. partnership. corporation or 
other form of enterprise which manufactures 
arty kind of ab~lve wheel. 

I 
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ILl.USTRATIOH No. " 
One tJlpe 01 f'edueing b","ing commonlr ultd to 

f'educe II grinding wheel "ole rize. 

( 

[ 
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J.2.IK THE MACHINE BUILDER 

(a) Any lndi\"ldual, partnership, corporation 
or other form of enterprise which is en· 
gaged In the de\'elopment and "'or manu­
fadure of any type of machine which uses 
an abrasive wheel. 

(b) One who converts. changes or otherwise 
alters the original design of such rna· 
chines. 

1.2.19 THE USER OF WHEELS AND 
MACHINES 

Any indh'idual. partnership, corporation or 
other form of enterprise which uses abrasive 
wheels and machines. 

1.3 Usage Definition 

1.3.1 CENTERI:.ESS O.D. GRINDING 
The precision grinding of the outer surface 

(-'') of any cylindrical work piece which is rotated 
\ .• _J by a regulating wheel and supported by a work 

blade. 

1.3 .. 2 COPING 
The sawing or grooving of any non-metallic 
material with an abrasive wheel • 

...... 

'. 

, 

l 
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1.3 Usage Definition 

1.3.1 CENTERLESS O.D. GRINDING 

lLLUSTttATJON No. 8 
TJlpicaZ through feed centerlea. grinding operatioJl. 
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1.3.3 CUTTING OFF 
The slicing or parting of any material or part. 

1.3.4 CYLINDRICAL O.D. GRINDING 

The precision grinding of the outer surface of 
any cylindrical work piece which is supported 
at CIne or both ends. 

1.3.5 INTERNAL GRINDING 
The precision grinding of the inside surface 
of the hole in a work piece. 

1.3.6 OFF-HAND GRINDING 
The grinding of any material or part which 
is held in the operator's hand. 

1.3.7 PORTABLE GRINDING 
A grinding operation where the grinding mao 
chine Is designed to be hand held and may be 
easily moved from one location to another. 

1.3.8 PRECISION GRINDING 
Grinding operations performed by machines 
used to finish work parts to specified dimen­
sions and finish requirements. 

6 
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1.3.3 CUTIING OFF 

ILLUSTRATION No. 9 
Cutting o1'diJlrJry ba1' .tock, uaiJlg rJ re.inoid bonded 

cutHng.off wheel mounted on (& dry. chopper 
t1lpe cutting.off machine. 

1.3.5 II\"TERNAL GRINDING 

ILLUSTRATION No. 10 
Internal grinding 01 II LG1'ge bore cylinder. 

1.S.6 OFF-HAND GRINDING 

~: .... . ~. 

, .""\ ... 

·~I·-.;i., ! 
'1.·~·~ 
·'t ' .. 

ILLUSTU.TlON No. 11 
Offhcnd l1riru.iiJlg OJI a dodle eJUl pedntel grinder. 



1.3.9 SAW GUMMING 
The shaping and/or sharpening of saw teeth 
by grinding. 

1.3.10 SLOTI'lNG 
The grinding of a slot or groove in any ma­
terial or part. 

1.3.11 SNAGGING 
Grinding which removes relatively large 
amounts of material without regard to close 
tolerances or surface finish requirements. 

1.3.12 SURFACE GRINDING 
The precision grinding of a plane surface. 

1.3.13 TOOL GRINDING 
The precision grinding or sharpening of vari­
ous types of cutting tools. 

1.3.14 TUCK POINTING 
Removal, by grinding, of cement, mortar or 
other non-metallic jointing material. 

1.4 Definitions and Limitations of 
Wheel Shapes 

J 

The following wheel shape definitions and limi-
tations are safety code recommendations for 
ceneral use and should be used wherever possi­
ble. Wheel dimensions or shapes dilfering from 
the standard. recommendations below may 'be 
used on:sped1lc machlnes with the approval of 
the wheel manufacturer. 
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1.8.9 SAW GUMMING 

lLLUSTItATION No. 12 
Sharpeni7l11 the teeth (Sa.w Gumming) 

0'1 II large band .aw. 

1.3.13 TOOL GRINDING 

ILLUSTRATION No. 13 
GrUuIing II dell end mill. 

1.3.14 TUCK POINTING 

IUUSDATION No. 14 
Tuck poi7lti7lg WilUtg II reinforced organic 

bonded I1rinding wheel. 

1.4 Definitions and Limitations of 
Wheel Shapes 

When using non-standard wheels, it is often 
advisable for the user to consult the machine 
bunder concerning special problema in mount­
ing and guarding • 



1.4.1 TYPE 1 STRAIGHT WHEELS 
Definition: 
Type 1 straight wheels have diameter, thick· 
ness and hole size dimensions and shou.ld be 
used only on the periphery. Type 1 wheels 
shall be mounted between flanges, see section 
5 page 42. 
Limitation: 
Hole dimension (H) should not be greater than 
two-thirds of w~eel diameter dimension (D) 
for precision. cylindrical, c:enterless or surface 
grinding applications. Maximum hole size for 
all other applications should not exceed one­
half wheel diameter. Inorganic wheels used 
in snagging operations should have a maxi. 
mum hole size of not more than one quarter of 
the wheel diameter. 

1.4.2 TYPE 2 CYLINDER WHEELS 
Definition: 
Type 2 cylinder wheels have diameter, wheel 
thickness and· rim thickness dimensions. Grind. 
ing is performed on the rim face only, dimen­
sion W. Cylinder wheels may be plain, plate 
mounted, Inserted nut or of the projecting 
stud type. 
Limitation: 
Rim height, T dimension, Is generally equal to 
or greater than rim thickness. W dimension. 

1.4.3 ABRASIVE DISC WHEELS 
Definition: 
Abrasive discs have diameter, thickness and 
hole size dimensions. They are used in a man­
ner similar to type 2 cylinder wheels. (See sec­
tion 3~13 page 25 and 3.14 page 26.) 

Limitation: 
Wheel thickness, T dimension, must be less 
than rim thickness. W dimension. 

1.4.4 TYPE 4 TAPER SIDED WHEELS 
(Non Standard Shape) 

Definition: 
Type " taper sided wheels have diameter, 
wheel thickness, arlnding face thickness and 
hole size dimensions. Type" wheels have the 
same limitations on hole size and usage as 
type 1 wheels, definition 1.4.1 page 8. 
Limitation: . 
GrlndlDC face, thickness dimension V, must 
be equal to or crea~erUlan one half T dimen­
ilion. J.d.lmeulon u-.n be Jarre enough to ac­
comlilodate lultable 1aDps. U tapered safety 
Ian,. are a8ed, J dimeDllon and degree of 
taper requlred ebaD be determmed by the wheel 
manufadurer. 
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1.4.1 TYPE 1 STRAIGHT WHEELS 

~----------D--""'--""''''''~ 

Iu.uSTRA TJON No. 15 
Tlipe 1 - Straight Wheel 

Peripheral griuing wheel h4ving a di4meter, 
tl&ickne .. au hole. 

1.4.2 TYPE.2 CYLINDER WHEELS 

-------I ... GRINDING 
FACE 

Iu.USTRATlON No. 16 
T'llpe ~ - C'IIlindeT Wheel 

Bide grinding wheel h4ving a di4meteT, thiebel' 
and wall-wheel i. mounted on the di4meteT. 

1.4.3 ABRASLVE DISC WHEELS 

ILLUSTRATION No. 17 
TlIpical .:amtplt of tht 11ariou3 tllpe. of 

abrClrive due wheel •• 

1.4.4 TYPE 4 TAPER SIDED WHEELS 
(Non Standard Shape) 

I ~.~----------D--------~ 
r ·~;~;~~lt~~~~~{?tl~;~~K i 
GRINDING FACE lJ~ 

ILLUSTRATION No. 18 
Tltpe 4 - TAPW Bided WAul 

PmpAnaZ grimli.ag w" .. l Aavin, A diameter, ",A." 
'Melme .. , grind,,,, lAce tAiclm ... and It.ole 

.iz.climeuioNi. ~ 
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1.4.5 TYPE 5 RECESSED ONE SIDE 
WHEELS 

Definition: 

Type 5 recessed one side wheels have diameter, 
thickness and hole alze dimensions and in ad· 
dillon also have a recess diameter and depth 
dimension. Type 5 wheels are subject to the 
aame Umllations of use and mounting as type 
1 wheels definition 1.4.1 page 8 and section 6 
page 52. 
LimitGcion: 
Type 5 wheels are subject to the same limita­
tion of hole size as type 1 wheels definition 
1.4.1 page 8. In addition recess depth, F di­
mension, should not exceed 500/0 of wheel 
thickness. T dimension, and diameter of recess, 
P dimension, shall be large enough to accom­
modate a suitable flange as recommended in 
section 5 page 42. 

1.4.6 TYPE 6 STRAIGHT CUP WHEELS 
Definition: 
Type 6 cup wheels have diameter, thickness, 
hole size, rim thickness and back thickness di­
mensions. Grinding Is always performed on 
rim face, W dimension. 

LimitGlion: 
Minimum back thickness. E dimension, should 
not be less t~n % T dimension. In addition, 
when unthreaded hole wheels are specified, the 
inside flat, K dimension, musi be large enough 
to aceommodate a suitable flange, see flange 
recommendations, sectlon 5 page 42. 

1.4.7 TYPE 7 DOUBLE RECESSED 
WHEELS 

Definition: 
Type 7 double recessed wheels have diameter, 
thickness and hole size dimensions and In ad­
dition also have recess diameters and depth 
dimensions. Type 7 wheels are·subject to the 
same Umltations of use and mounting as type 
5 wheels, definition 1.4.5 page 9 and section 6 
page 52. 
LimitGrion: .... 

Type 7 wheels are .ubject to the same limita­
tlc~n of hole size as type 1 wheels, section 1.4.1 
page 8. In addition th, combined depths of 
recess, F ad G dimensions, should not exceed 
50% of wheel thickness. T dimension. 

I 
8 
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1.4.5 TYPE 6 RECESSED ONE SIDE 
WHEELS 

ILLU8TIlATlON No. 19 

. TJlPe 5 - Wheel. reee .. ed oJ!e ride 
Periphncl. grirtding wheel luwing one .ide .traight 
or flat aJtd the opposite ride reeellled. Been.ed wheelll 
allow a wider faced IlriJUJ.inll wheel to be VIIed when 
the a1XJ.ilGble mounting thicknelll (E) u lell' tMn 
the required overall thieknfllll (T). The recell. allow. 

IlriMing elearanee for the nut and flaft/1e. 

1.4.6 TYPE 6 STRAIGHT CUP WHEELS 

GRINDING FACE 
,.....-...;..I _____ D -------..j 

ILLUIIT1lATJON No. 20 
TJlpe , - StraigAt-cup Wheel 

Side griwdin/1 'lUheel havin/1 a diameter, thickne" and 
hole tcit.\ one aide .trai/1ht or flat and the ol'Poaite 
ride receaaed. Thu tJlpe, however, difftr!l from TJlpe 5 
i" that tILe grindin/1 u performed Oft th~' it'llU 0/ the 
abrarive created bJl the difference betwel'tft the di­
ameter of· the rece .. and the outside di4meter 0/ the 
wheel. Therefore, tAe wall dimenaion "IV" taku 
precedence over the diameter 0/ the rectllll a. OJ! 

ell_tial ifttermediate dimeMon to d,ollcribe 
tAu .hape tJlpe. 

1.4.7 TYPE 7 DOUBLE RECESSED 
WHEELS 



1.4.8 TYPE 11 FLARING CUP WHEELS 
DefinidDn: • 
Type 11 ftaring cup wheels have double diame­
ter dimensions D and J, anc\ In addition have 
thickness. bole size, rim and back thickness 
dimensions. Grlndingis always performed on 
rim face, W dimension. Type 11 wheels are 
subject to aD limitations of use and mounting 
listed for type 6 straight sided cup wheels 
definition 1.4.6 page 9 and section 6 page 52. 

Limitation: 
Minimum back thickness, E dimension, should 
not be less than IA T dimension. In addition 
when unthreaded hole wheels are specified the 
inside flat, K dimension, shall be large enough 
to accommodate a suitable flange, see flange 
recommendations section 5 page 42. 

1.4.9 TYPE 12 DISH WHEELS 
Definition: 

Type 12 dish wheels have diameter, thickness, 
rim thickness and back thickness dimensions. 
In addition type 12 wheels always have a face 
thickness, U dimension. Grinding play be per· 
formed on both A and U dimensions. 

Limitation: 

Minimum back thickness, E dimension, should 
be equal to or greater than Yz wheel thickness, 
T dimension. If unthreaded hole wheels are 
specified K dimension shall be large enough 
to .accommodate a suitable flange, see flange 
recommendations section 5 page 42. 

1.4.10 TYPE 13 SAUCER WHEELS 
Definition: 

Type 13 saucer wheels have diameter, thiek­
ness, hole size and back thickness dimensions. 
Grinding shall be performed on wheel periph­
ery, U dimension, only. 

Limitation: 

Where unthreaded hole wheels are specified, 
J and K dimensions shall be large enough to 
accommodate Bultable flanges, see section 5 
page 42. III addition, wheel thickness shan 
be uniform throughout, U dimension should 
always .qual E dimension. 

10 

1.4.8 TYPE 11 FLARING CUP WHEELS 

JUtlSTRATION No. 22 
T1/'IH 11 - F14ring-cu1' Wheel 

Side grinding 1l1heel Mving A VIAll fta.red or tapered 
. outward from the bAck. Wall thicknu. at 

the hack u ftornuJlIJI greater tll4n at 
the grinding la.ce (W). 

1.4.9 TYPE 12 DISH WHEELS 

JLLtlSTRATlON No. 23 
Type I! - Did. Wheel 

Side grinding wheel known as A diah. differing from 
a Type 11 in th4t Type If A/1OClY' h4. A "U" dimen­
sion. The "W" dimension 0/ A Type 11 become. the 
"A" dimension 0/ A type 12. The grinding mall be 

per/armed on the "U" lace. 

1.4.10 TYPE 13 SAUCER WHEELS 

IUtlSTRATtON No. 2( 
Tllpe 18 - Saucer Wheel 

Peril'Aeiulgri:nding 1l1Aeel known A. A.Clucer. differing 
from A TJlpe U in that the erOIl-.ection 

" cq1«J1 tl&roughollt (u'=E). 

TA. lace i. ahuall. ~11-~o"nd(tDith R= ¥ I. 
'( 
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1.4.11 TYPES 16, 17, 18, 18Randl9CONE 
AND PLUG WHEELS 

Definition: 
Type 16 CODes have a curved aide with • nose 
radius. Type 17 cones have atrall'ht aides with 
or without a DOH ndias. Types 18 and 18R 
plD1' wheels are eylbulrlcallD shape with either 
a Bquare or eaned grlndlDl' end. Type 19 CODe 
wheels are a combination of cone and plug 
type shapes and are usually specified where 
base dimension D lD a type 17 CODe would DOt 
provide an adequate CI'OB8 section of abrasive. 
AD types of eoDe and plug wheels are manu­
factured with bllDd hole threaded bushings 
and may be used on an surfaces except the flat 
mounting smfaee D. 

LimilGlion: 
Cone and plug type wheels are mounted by 
~ ac:rewed onto a threaded maeh1ne spin­
dle 80 that smfaee D seata ftrmly against an 
anreUevec1, ht back-up IaDge. (See eeetion 
3.12 page 24.) It is recommended tha.t the 
maximum size or mass of the above cones and 
plugs be not El'eater than that of a 3" diam­
eter by 5" long type 18 plug wheel 

"". 

11 

f 
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1.4.11 TYPES 16,17.18, 18Rand19CONE 
AND PLUG WHEELS 

PAC( 

TnH 11 - Cau, nrwd ftde 
Curved .uLed cofte toitA G nsdiua KOIt: .ometi"'et 

'F"/nTed to u "Bullet .hape". 

TJIPf: JI -- Plug, 
'qu4'" -end. 

Plug - ~liadri.ctd 1ft 
.hape with G 

'qu4'" find. 

T~pe JIB - Plul1, 
'F'ouml end. 

Plug - ~liftdri.cal ift 
.Mpe ""tA G nsdi1l.l flO.'. 

B=!?.. • 

Iu.USftATlOK No. 25 
Vcnic .. ew-. 01 COM .Ref plKg toM,lI. 



·12 TYPES 20, 21, 22, ~ 24, 25, 26 
RELIEVED AND/OR RECESSED 
WHEElS 

iuon: 
i 20 through 26 relieved and/or recessed 
~ have diameter, thlclmess, hole 8fze, re­
diameter and depth climeaaloDS and In 
ion may be concaved on one or both sides. 
i· 20 through 26 wheels are subject to the 
limitations of use and mounting as type 
~Is, definition 1.4.5 page 9 and section 6 
52. 

.,uon: 

.ved relief depths shall be considered as 
;es and added to straight recess depth or 
s for determination of total wheel reeess 
. Total recess depths should not exceed 
of wheel thickness, T dimension. 

~-13 

12 

1.4.12 TYPES 20. 21, 22,-23. 24. 25. 26 
RELIEVED AND/OR RECESSED 
WHEELS 

,. 

TIIIH ~l - WAeel, relieved ttoO rid". 
PmpMTGI griMin, ",Aeel Aovin, bocA rid" 

relieved to A fiGt. 

~itMi 
''''I = 

TlIIH II - WAeel, relieved 01M ride, rece .. ed 
otAer ride. 

PeripMral priMinl1 tuheel IaavinIT one ride rec .... d 
AM tM other ride relieved to A jfGt. 

Tvpe ~~ - Wh •• l, relieved AM nee.lled .Gme ride. 
Penphera.l grinding wMel Aoving on. ride atT4igU 

or jfGt AM the other rid. reliroed to A recell •• 

TlIpe '4 - WAeel, relieved AM "'Celled eme ride, 
rece.,ed otMr ~tle. 

PeripAen" vriKdin, wheel I&GvinIT Oft. ride rec.".d 
And eM otJt.er rid. relieved to A rec.". 

f'VJH. " - WAe.l, rtlWwd ad ncuaed 60tl .vi ••• 
PmplwrGl vriKdi~ .M.I uvia, botllitle. . 

relieved to • reo .... 

lLLvnu.ftOH No. 16 
VAf"iou trpu 0/ nline4 a4iW""" .. -4 .Mell. 

I 
i. 



1.4.13 TYPES 27 AND 28 DEPRESSED 
CENTER WHEELS 

Defini.ion: 

Types 27 and 28, depressed center wheels, have 
diameter, thickness and hole size dimensions. 
Both types are reinforced, organic bonded 
wheels Dvm&, oloSet hubs which pennit side 
and peripheral &'rinding operations without In­
terference with'the mounting. Type 27 wheels 
are manufactured with ftat grinding rims per­
mitting notching and cutting operations. Type 
28 wheels have saucer shaped grinding rims. 

LimitGtion: 

Special supporting, back: adaptor and inside 
flange nuts are required for the proper mount­
ing of these types of wheels, see section 6.15 
page 56. 

Mounts which are aOix~ to the wheel by the 
manufacturer may not require an inside nut 
and shaD not be reused. 

1.4.14 TYPE 27 A DEPRESSED 
CENTER WHEELS 

Type 27A depressed center, cutUng-01r wheels 
have diameter, thickness and hole size dimen­
sions. They are reinforced, organic bonded, 
olr-set hub type wheels, usually 16" diameter 
and larger, specially designed for use on cut­
ting-oft' machines where mounting nut or outer 
flange interference cannot be tolerated. 

Limilationa 

See section 5.1 page 42 and illustration 28 for 
mounting details. 

---:: ... - ~. --~ ... -- -
23S0 ,-, 
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1.4.18 TYPES 27 AND 28 DEPRESSED 
CENTER WHEELS 

lLLUSTUTlON No. 27 
Twe. ~1 and 18 - WAeeu, depre .. ed center. 

Peripheral grinding "'Mel having an offllet center 
Gnd wed on right angle Mad portable grinder •• 

Grinding may Glllo be done on 
the ride 01 the wheeL 

FLAT FLANGES -.--i'iI----, 

SHAFT MOUNTING SOL TS 

Ju.USftATlOM No. 28 
T~ 11 A tohrd .bwircg enrical ",o,,,.tiftl7 tUtGiu. 
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1.4.15 CUTrING OFF WHEELS 

Definition: 
Cutting off wheels have diameter, thickness 
and hole size dimensions and are subject to all 
limltatlons of mounting and use listed for type 
1 wheels, definition 1.4.1 page 8 and section 6 
page 52. They may be steel centered. diamond 
abrasive or organic bonded abrasive of t~ 
plain or reinforced type. 
Limitation: 

Cutting 011' wheels are recommended only for 
use on specially designed and fully guarded 
machines and are subject to the following 
maximum thickness and hole size limitations. 

Wheel Diameter 
6" and smaller 
Larger than 6" to 12" 
Larger than 12" to 23" 
Larger than 23" 

Maz. Thickness 
~8" 
% .. 
% .. 
Yz" 

Maximum hole size for cutting-off wheels 
should not be larger than % wheel diameter. 

1.4.16 COPING WHEELS 

Definition: 
Coping wheels are peripheral cutting wheels, 
and have diameter, thickness and hole size di­
mensions. They may be metal or organic bond­
ed. solid or steel centered, and are subject to 
the same limitations of use and mounting as 
type 1 wheels, definition 1.4.1 page 8 and sec­
tion 6 page 52. 

Limitation: 

Coping wheels are recommended for use only 
on specially designed and fully guarded ma­
chines. 

1.4.17 TUCK POINTING WHEELS 

Definition: 

Tuck pointing wheels, usually type 1, rein­
forced organic bonded wheels have diameter, 
thickness and hole Size dimension. They are 
subject. to the same limitations of use and 
mounting as type 1 wheels definition 1.4.1 page 
8 and section 6 page 52. 

LimitGlion.: . 

Wheels aaed for tack polntfnc should be rein­
forced, orpidc bonded, (See parqraph 4.5.1, 
BzcepUoa II. PIce 32.) 

2851 
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1.4.15 CUTTING OFF WHEELS 

Iu.US1"R.A.TJON No. 29 
A ",d ~Ain. toitl& MNont4l movement 

lor .Wbing. 

1.4.16 COPING WHEELS 

Iu.US1'L\TJON No. 80 
Slotting .• block 0/ ",.orbl! eo C01lto"r unng G 

copinglUAeel. 

1.4.17 TUCK POINTING WHEELS 

~ 

. .,.' . . . .. ~ 
'.- .. ? .. ' 

Iummu.noK No. 11 

. ........ . . 

rxc. poiwtil# ".,," """, •• C",i,~:~ nei1toid 
rriAN·" ",M.L 



1.4.18 MOUNTED WHEELS 

Definirion: 
Mounted wheels, usually 2" diameter or small· 
er. and of various shapes, may be either or­
pnle or Inorganic bonded abrasive wheels. 
They are secured to plain or threaded steel 
mandrels. 

Limitation.: 

See section 10 page 69 for safe operation and 
speeds for mounted wheels. 

1.4.19 THREADED HOLE CUP 
WHEELS 

Threaded hole cup wheels types 6 and 11 are 
designed for use on vertical, right angle head, 
or Oexible shaft portable grinders. They have 
one central threaded bushing, securely an­
chored in place. They are mounted by being 
screwed onto a threaded machine spindle so 
that the wheel back seats firmly against an 
unrelieved flat back ftange. 

Limil4tion: 

Threaded hole cup wheel mounting should not 
be used with wheels larger than 6" diameter. 
Back flanges used In mounting threaded hole 
cup wheels shall be Oat and unrelieved. 

1.4.20 MODIFIED TYPES 6 &: 11 
WHEELS (TERRAZZO) 

Some type 6 a 11 cup wheels used In the ter­
razzo trade have tapered K dimensions to 
JDateh • spedaJ tapered flange fumIshed by 
t.he machiDe builder. 

These wheels ahaD be mounted ODly with. 
8PK',J tapered lance. 

28Sl c-? 

1.4.18 MOUNTED WHEELS 

\
"" 

~,:. 

a_ .-
--- . 

lLLU811IATJON No. 82 

T~ .-pu, 0/ gn7ldi'IJl1 "'Mel. hDum CIa 
MOKxt.d tdMez.. 

1.4.19 THREADED HOLE CUP 
WHEELS 

lLLU811IATJON No. 83 
A exp .,led toitA lin ,uemd bUlking. Note t1t.e 

PJ.aMnl1 11M Clbruive lire in "niform. 
conf4et tDitA the ba.ck flD.nl1e. 

ILLUII11t.ATJON No. 83A 

A ClIp .,Md ¥itA II fJf'O'KI1 IIwcAor haMxl1, Not. eM 
b"'nl1 11M IIbruiv. II" 'x w.Ki/orm. 

.,.,xta.ct cit-' eM kek lba.ngc. 

TAPERED -I(" DIMENSION 

TYPE e WI£EL. CTEI;.~AZZO) ~:PE • WHEEL (TERRAZZO) 
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CODE REGULATIONS 
Section 2 

HANDLING, STORAGE AND 
INSPECTION 

2.1 Handling 

All grinding wheels are breakable and there­
fore care shall .be exerclsed in handling and 
storage to prevent damage. The following 
rules, which are based on experience, shall ale 
ways be obsened. 

(a) Handle wheels' carefully to prevent drop. 
ping or bumping. 

(b) Do not roll wheels (hoop fashion). 

(c) Use trucks or other suitable conveyances, 
"'hlch provide support and protection in trans· 
porting all wheels which cannot be carried by 
hand. 

(d) Place wheels carefuU)' on a shelf or rack 
or in bins, boxes or drawers. 

2.2 Storage 

Suitable racks, bins, drawers or boxes shall be 
provid'ed to store the various types of wheels 
used. (See Figs. 1, 2 and 3 pages 17-18.) 

Wheels shall nol be stored subject to: 

(a) Exposure to high humidity, water or 
other liquids. 

(b) Fl'HZing temperature. 

(c) Any temperature low enough to cause eon· 
densation on the wheels when moving them 
from storage to an area of higher temperature. 

2853 C-3 
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Explanatory Information 
(NOT.AJlT or ANII COIlE) 

Section 2 

Handling, Storage and Inspection 

2.1 Handling 

All grinding wheels must be handled carefully. 

It should be realized that grinding wheels are 
necessarily manufactured in varying strengths 
to grind properly. 

Some grinding wheels are stronger than oth­
ers, but all grinding wheels can be broken by 
mishandling. 

2.2 Storage 

Grinding wheels must be protected while 
awaiting use. Wheel storage should be ar­
ranged to allow for removal of wheels without 
disturbing or damaging other wheels. Storage 
and records should also be SE:t up to allow for 
wheel use on a rotational basis so that wheels 
will be in storage a minimum length of time. 
This minimizes the possibility of damage from 
lengthy storage. Such suitable storage should 
be available for partly used wheels 815 welI as 
new wheels. 



{ 
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'. FIGURE NO.1 
A weJl-designed .rrlndinl' wheel .torage area Died 

b1 • lure indultrial plant. 

I 

Grinding wheel storage racks should be de­
signed, constructed and located to fit the needs 
of the user. The following factors should be 
considered: 

Location 
All grinding wheels should be stored in-a dry 
area in rooms not subject to extreme tempera­
ture changes since some bonds may be af­
fected by excessive humidity, dampness and 
extreme temperature differentials. Racks 
should be located as near as practical to the 
grinding location, but never where there is 
danger of damage from passing trucks, crane 
handling or excessive vibration. 

J.-" SI'Irtt~1rf' 7'" ""'HI.- ~~ .. ..-" .. --I .. 

FIGURE NO.2 
Tbfa drawinc lIla.tnt .. a rack dnll1l which fa nltable for handlia, • wide Yarlet, of crindlllC wheela. 
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FIGURE NO. a 
The .,.rloaa alae. aacl IhaPft of wbeet. are Joeatee! ID 

the ncb 10 tbat they are easily acceuible aDd 
protected from dama~e. 

2.3 Inspection 

Immediately after unpacking, aU wheels shall 
be doseIy inspected to make sure that they 
have not been damaged from handling, shlp­
Pina or other QUIleS. As an added pr~utloD, 
wheels ahouJd be tapped cally with aUght 
Don-metame impJemmt, ncb &II the handle 
of a ac:rew driver for Ught wheels, or a wooden 
maUet for heavier wheels. U the, 80ud 
cracked (dead). the, ahaD not be ased. This Is 
known as the --runc Test". (See Figs. 4 and 5 
page 19.) 

2855 (-., 

Storage !4ethods 

The :racks, bins or drawers should be con-­
strllcted 80 that each of the various types of 
wheels can. be stored in an orderly and safe 
manner. (See Fig. 2 page 17.) Wheel selection 
should be possible with a minimum of han­
dling. 

The selection of racks, bins, boxes or drawers 
for storage depends on the size and type of 
wheels. The following sllggestions should be 
considered. 
Thin organic bonded wheels such as those used 
for cutting-off should be laid flat on a flat sur­
face of steel or similar rigid material away 
from excessive heat or moisture to prevent 
warpage. Not even blotters should be allowed 
between stacked thin wheels. If thin wheels 
are supplied with blotters attacht:d, suitable 

ASeparators should be used to preserve flatness. 

18 

Straight or tapered wheels (Types 1. 4, 5, 7, 
13,20, 21, ~23, 24, 25 and 26) of appreciable 
thickness are best supported in racks (see Fig. 
2 page 17). Preferably the racks should pro­
vide a cushioned two-point cradle support to 
prevent the wheels from rolling. Partitions 
are helpful in facilitating wheel selection with 
a minimum of handling. 

Cylinder wheels', (Type 2). large straight cup 
wheels (Type 6), large dish wheels (Type 12) 
and large saucer wheels (Type 13) may be 
stacked on flat sides with some form of cush­
ioning material between them; or they'may be 
stored on edge like large straight wheels. 

Flaring cup wheels (Type 11) are best stored 
as Illustrated in Fig. 2 page 17 to prevent chip­
ping of edges. 

Small wheels (a\lproximately 4 inches or less 
in diameter), except flaring cup wheels 
(Type 11), are often stored in boxes, bins, or 
drawers. 

2.3 Inspection 

The first inspection should be made on the 
original shipping container. If there Is visi. 
ble evidence of damage to the c:on~ner, ape­
cial care must be uaed in the inapection of 
the wheela. 
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Wheels must be dry and free from sawdust 
when .pplylng the ring test, otherwise the 
BOund wID be deadened. It should also be noted 
that organic: bonded. wheels do not emit the 
same c:lear metallic: ring as do vitrified and sili­
cate wheels. 

~~., -........ 
FIGURE NO.4 

. -.,.­-.-.--_ ... 
FIGURE NO. I) 

--rap" wheels about 45 degrees eac:h side of 
the vertical eenter line and about 1 or 2 inches 
from the periphery as Indicated by the spots in 
FIg. 4 and Fig. 5. 

Then rotate the wheel 45 degrees and repeat 
the tesL 

A sound and undamaged wheel will give a dear 
metallic: tone. U c:racked, there will be a dead 
sound and Dot a dear -'ring." 

lSS6 i' 

"Ring Test" 
If the wheel is not too heavy, it may be sus­
pended from the hole on a small pin or the 
finger. (See DI. No. 86.) Heavier wheels may 
be allowed to rest in a vertical position on a 
clean, hard floor. 

''Tap'' the wheel gently with 
a non-metallic implement 
sue h as a wooden screw 
driver han dIe for light 
wheels and a wooden mallet 
for heavy wheels. The best 
spot to "tap" a wheel for 
the ring test is about 45 de­
grees either side of the ver­
tical center line and about 
1 or 2 inches from the pe­
riphery. (See Figs. 4 and 
5.) 

ILLUSTRATION No. 36 

If struck directly along the vertical center line, 
the "ring", even in a sound wheel, is some­
times muffled and may give the erroneous im­
pression- that the wheel is cracked. This is 
especially true with large wheels which are 
supported. on the floor when conducting this 
test. (See Fig. 5.) It is sometimes noticeable 
also- when the wheel is suspended from the 
hole. It is recommended that the test be re­
peated after rotating the wheel 45 degrees to 
the right or left. 

Repeat this "ring test" immediately before 
mounting_either a new or used wheel on a 
machine,.:especially if the wheel has been in 
storage:or out of service for a considerable 
time. In making this test it must be realized 
that wheels bonded with organic material do 
not give forth the same clear metallic sound 
as do vitrified and silicate wheels. Also wheels 
must be dry and free from sawdust when ap­
plying the test, otherwise the sound will be 
deadened. 

Comparison of the sound with other wheels of 
the same lot and specification will allow rejec­
tion of any wheel with a suspiciously different 
ring before use. 
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CODE REGULATIONS" 
Section 3 

GENERAL MACHINE 
CONDITIONS 

3.1 Machine Design and Maintenance 

It shaD be the machine manufacturer's re­
sponsibility to design, and the user's responsi­
bility to maintain, his machines for safe oper­
ating condition. 

The foDowing areas are Important to fulfill 
these obllgatiollS. 

3.2 Safety Guards 

Grinding machines shaD be equipped with safe­
ty guards in conformance with the require­
ments covered in section 4 page 27. 

3.3 Power 

Grinding machines should be supplied with 
sufficient power to maintain the rated spindJe 
speed under aD conditions of normal operation. 

'3.4 Exhaust Provision 

StatioDa1'7 machines used for dry grinding 
should have provision made for connection to 
an exhaust system. "-

For detaUed recommendations. Reference is 
made to "American National Standard For 
Ventilation Control of Grindlni,-Polishlng and 
Bufling Operatiou (Z43.1)." Copies may be ob­
tained from The American National Standards 
Institute. "t 

" 

28S7 C-7 
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Explanatory Information 
(NOT P AllT OF ANII CODE) 

Section 3 
General Machine 

Conditions 

3.1 Machine Design and Maintenance 

Grinding is a safe operation under normal can- , 
ditions. Severe stresses can be set up in the 
wheel if established safe operating practices 
are not maintained. Only machines designed 
for the required spindle speed \pith suitable 
bearings to take the pressure and thrust of the 
grinding . operation are recommended. 
Proper maintenance of grinding machines is 
very important to insure safe operation. 
Grinding machine maintenance should be per­
formed only by qualified personnel. 

3.2 Safety Guards 

safety guards must be used on grinding ma­
chines to insure protection in case of an 'Bcci­
dental wheel breakage. (See section 4.1 page 
27 for exceptions.) 

3.3 Power 
If the grinding wheel speed is reduced materi­
ally under normal grinding pressure, its cut­
ting ability is decreased and excessive heat 
and pressure often result. Adequate power 
will avoid this hazard. 

3.4 Exhaust Provision 

ILLUIftA'Z'JOK No. 18 

Not, toW ue,u.,.t proNiou "Jll~ecr eo .but 
,rifulifc, clut. 
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3.5 Diameter of Spindle 

Table 1 page 22 shows the minimum diameters 
of spindles which should be used for wheels of 
various mea. It applies to ihachlnes where 
wheels are not mounted between bearings. The 
use of hea\ier spindles than those listed in 
this table Is often desirable. 

3.6 Flanges 

Grinding machines shall be equipped with 
flanges in accordance with the requirements 
listed In section 5 page 42. 

3.7 Work Rests 

On offhand grinding machines (see section 
1.3.6 page 6),.work rests shall be used to sup­
port the work. They shall be of rigid construc­
tion and designed to be adjustable to compen­
sate for wheel wear. 
Work rests shall be kept adjusted closely to 
the wheel with a maximum opening of !4" to 
prevent the work from being jammed between 
the wheel and the rest, whleh may cause wheel 
breakage. The work rest shall be securely 
clamped after each adjustment. The adjust­
ment shall not be made with the wheel In 
motion. 

3.8 Limiting Wheel Diameter 

Grlndlq machlnes should be provided with a 
means of Umltlq the diameter of wheel which 
can be mounted. The safety pard Is rene~y 
satisfactory for th1a parpoee on Bingle speed 
maeh1nes. 
On variable speed mac),lnes, the epeecI shifting 
device should be connected with &II adjustable 
pard or another diameter UmItlnE device to 
prevent the aountlq of a wheel which might 
run at hl&her than the recommended nrrace 
Qeed. 

28S8 C-8 

3.5 Diameter of Spindle 

Stand.:!rd machine design generally conforms -
to the minimum spindle diameter requirements 
in Table 1 page 22. Investigation has shown 
that requests for wheels with undersize holes 
often result from the desire to use larger diam­
eter wheels than were originally intended for 
the machine. 

3.6 Flanges 

Proper selection, use and maintenance of 
flanges are all essential factors in the safe use 
of grinding wheels. See section 5 page 42. 

3.7 Work Rests 

Iu.UrrnA'I10H No. 8'1 

TAU, floor -'4M I1rixdw "" II work reat tolicl u 
properl" ad;'uted. Note eM proviriou lor 

toork..,."t adj1&lttMftt. 

3.8 Limiting Wheel Diameter 

On variable speed machines, a positive me­
chanical or manual regulation check should 
~ maintained to avoid overspeeding another 
or full size wheel after the original wheelst.ub 
has been removed. 
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Dlam-
eterof 
Wheel 

2 
3 
4 
Ii 

8 
7 
8 

9 
10 

- ·12 

14 
16 
18 -
20 
24 
26 

·30 
36 

40 
44 
48 

63 
60 
72 

TABLE 1 

MINIMUM DIAMETERS OF MACHINB SPINDLES AT POINT OF MOUNTING FOR WHEELS OF VARIOUS 
DIAMETERS AND THICKNESSES OPERATING AT STANDARD SPEEDS AS LISTED IN TABLB 20 

Thlekneal of Wheel, Inebel 

LuI ~ I " I *' I " 
% , 1 I 1 % I 1 ~ I 2 I 2~ I 2~ I 2% I 8 18% I 8~ J 4 I Than 

~. Diameter of Spindle - Inches 

~ JAa If If ~ ~4 % % 0/8 % % % 1h Jh 1,4 Ih Ih 
JA J,4 ~ % % % % % % lh lh 1,4 1,4 J,4 1,4 % % 
I'r 1"r % % % % o/a 1,4 1,4 1h II-.! 'h o/a 0/0 o/a % o/a 
% % % Jh 1,4 1,4 1,4 1,4 1h 'h 'Ya rYl, o/u % :"Ya 0/. .. % 

Jh 1h % Ih l/:z 1,4 1,4 1,4 1,4 o/a % o/a. % % 0/. .. 0/. .. % 
th· Jh Jh lh ~ % Ih o/a % % % 0/. .. % % % % 1 
1/;1 1h Ih Ih % :va :va 15/0 :Va % 0/." 0/. .. % 1 1 1 1 

0/8 o/a o/a 15/0 :va % :va % o/t. % 1 1 1 1 1 1 Iv.,. 
% o/a o/n 15/0 o/a % % % 0/ .. % 1 1 t 1tla. Iv... Iv.. tv... 
% % % % % o/.a. % o/a. 1 1 1 1 1 IVa. Iv... Iv.. IV .. 

% % % % % 1 1 1 1 1 1 IV .. Iv... lila. Iv... IVa. 11,~ 
% 1 I I Iv.,. 11,4 1~ IVa. Iv... 111a. Iv.. tVa. IVa. 1% IV:.! 1'h IV:.! 
% I 1 1 Iv... Iv... Iv... lila. Iv... Iv... 1% IV:.! Ilh 1% 1% 1% 10/a. 

1 1 1 1 l~ Iv... IV:.! 1'h IV:! ~V:.! H~ 1% 1% 1% 1% lIlA. 10/ .. 
I 

1 I 1 1 v... Iv... IV:.! 1% 1% 1% 1% 1% 1~ 1% 1% 1% 2 
1 1 1 1 lila. IVa. 1% 1% 1% I1h 1% 1% 1% 1% 2 2 2 

1 IV:.! 11,4 1% 1% ,1% IV:! 1'h 1% 1% 10/" 1% 2 2 2 2 2* 
11!:z 10/." 1% 1% 10/1, 10/.a. 2 2 2 2 2 2 2 v... 2 Va. 2 Va. 2% 2 V:.! 

1% 2 2 2 2 2 211a. 2 v... 2 v... 2V" 2'h 2% 211:! 21,4 2% 2%. 2~/ .. 
2 2'h 2% 2% 2% 2% 20/" 20/.1- 2% 3 3 3 3 3 31h 3'h 31,4 
21/a, 2% 2% 2% 2%, 2%, 2:Y .. 3 3 3 3% 3% 3% 3% 3 V:! 3% 3% 

2~ 3 3 3 3 3'h 3y:'! 3% 3% 31h 3'h 3y:! 31h 3'h 4 4 4 
2o/.a, 3% 3% 3% 31/:z 3% 3% 4 4 4 4 4 4 4 4 41J:! 4th 
3 3% 31;1 3~ 3% 3th 3% 4 4 4 41;1 4% 4'h 4% 41h 6 6 

IS I • -
to 

% :va 
% .% 
% % 
0/. .. % 

o/.a. 1 
1 1 
1 1 

1~ lIla. 
Iv... Iv... 
1~ 1% 

III:! 1% 
1% 10/.a. 
1%. 10/. .. 

10/" 2 
2 2 
2 2 

2 v... 2 v... 
2o/t. 20/ .. 

2% 2%. 
31/:1 31,4 
31/:1 4 
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3.9 Direction of Machine Spindle 
Thread 

If wheels or flanges are secured by means of a 
central spindle nut. the direction of the thread 

, ahalI be in such relation to the direction of 
rotation that the nut will tend to tighten as 
the spindle re\!olves. The fonowlng rule will 
assist in determln1~ the proper relationship: 

-ro remove the nut It most be turned in the 
direction that the spindle revolves when the 
wheel is in operation." 

3.10 Length of Machine Spindle 
Thread 

If wheels are mounted by means of a central 
spindle nut and flange:&, two conditions shall 
be maintained: 

1. Spindles ahall be of sufficient length to 
allow • fuD nut mountln&'. 

2. Threaded portion shaD be of nmeient lex­
tent 110 that the threacliq ahall extend well 
Inside the ftange but not more than half way 
within the hole of the wheeL 

(-10 
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3.9 Direction of Machine Spindle 
Thread 

On double-end lloor stands and bench grinders 
one end of the spindle must therefore have a 
right hand thread and the other a left hlID.d 
thread. When::-re-assembling such machines 
after repairs, care shall be used to properly 
replace the spindle, with r~8pect to direction 
of threads. 

Iu..UBTLlTION No. a8 
Tlul directioft o/'ntAtioff. 01 elul rndtiff.g-o( toNeel .. 
i7ldic/lud b1l tka arroUl Off. t~ I/V4rd. Th .. .. /lUO thfl 

directioff. elul ttUt mud he tunud for rem.o'llCll. 

3.10 Length of Machine Spindle 
Thread 

23 

FIXED FLANGE 

I.u.US'ftATION No. a9 
'I'M ."wu. " .1 nf1icift&t JAglA to UCCI'II'tlRoOd&t. 

&U ",ketl au if.o"'''' 



3.11 Size of Spindle or Mount 

Grinding wheels shaD fit freely on the spindle 
(wheel sleeves or adaptors) and remain free 
uder aD I'rinding ecmdltions. 

To accomplish this. the spindle or wheel mount 
ahaII be made to Domlnal (standard) size plus 
.000 minus .002 Inches. The wheel hole shall 
be made suitably oversize to a 88 U r e safety 
clearance ander the conditions of operating 
heat and pressure. 

3.12 Threaded Hole Wheels 

Machines on which threaded hole wheels are 
mounted shall be provided with spindles which 
are 80 threaded as to aDow the wheel to be 
screwed firmly and flat against the back flange. 
(See Figs. 6 and 7.) 

The back flange shall be fla~ unrelieved, se­
curely fastened and square to the spindle axis. 
(See ID. 40.) The flxed back flange shall be of 
sufficient diameter to Insure proper support to 
the wheel (See Table 13 page 48.) 

The direction of the thread shall be such that 
to remove the wheel it must be turned In the 
same direction that it rotates when in use. 

If threaded hole wheels are of eone or plug 
shape with bUnd holes, the length of the spin­
dle and the depth of the hole shaD be such 
that the end of the spindle shall not touch 
the bottom of the wheel hole. 

I 

, I 
~IGURB No.! • ( FIGURE NO.7 
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3.11 Size of Spindle or Mount 

'1'0 avoid rupturing pressure in the wheel hole, 
the diameter of the spindle or wheel mount 
shall be·kept within the limits of plus zero, 
minus .002 inches. The hole in the wheel must 
be suitably oversize so that the wheel fits 
freely but not loosely under all operating con­
ditions, to allow for expansion of the wheel 
spindle or mount cause.d by the heat of opera­
tion. 

3.12 .Threaded Hole Wheels 

A relieved back flange shall not be used. If 
made with a relief, the flange will cause the 
bushing. to be pulled out of the wheel, as 
shown in Illustration 40. 

The fixed back flange should be perfectly flat 
and heavy enough to prevent distortion. 

...... ..... -...... ...................... .1&.11._ ......... 

ILLUSTR.\TION No. 40 

Uftrelieved AM relieved (lAftge. 

If the spindle stops quickly when power is shut 
off, the-:energy stored in the spinning wheel 
may cause the wheel to unscrew from the 
spindle and "~pin Off" the machine. 

To help prevent "spinning off" the threads on 
the machine spindle should be maintained in 
good condition and the wheel should be held 
in contact with the work piece until the wheel 
has stopped. 
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3.13 Mounting of Abrasive Discs 
(Inserted Nut, Inserted Washer 
and Projecting Stud Type) 

Machines on which Inserted Dut wheels are 
mounted shaD be provided with a I!Iteel disc 
wheel (machine faee plate) of approximately 
the same diameter as the wheel, and of sufff­
dent thickness to provide Decessary support. 
Minimum steel dise wheel (machine face plate) 
thicknesses for disc crinders are shown in 
Table 2. 

TABLE 2 
MINIMUM THICKNESS OF STEEL DISC 

WHEELS (MACHINE FACE PLATE) 
FOR MOUNTING ABRASIVE DISCS 

Diameter 
Inchea 

8 to 14 inclusive " 
15 to 18 Inclusive . . 
19 to 26 inclusive ....... . 
27 to 36 Inc:luaive 
37 to 40 Inc:luslve ..... . 
41 to '12 Inclusive '" .. . 

Minimum 
Thickness 

Inches 

Screw holes in steel disc wheel (machine face 
plate) should be accurately located to match 
the threaded holes in the inserted DUts in the 
wheel, and shall be large enough so that the 
screws will not bind. 

Dimension X (Fig. 8) shall be uniform for 
aD holes 80 that screws can be used inter­
changeably. 

END OF SCREW 
SHALL NOT TOUCH 
BOTTOM OF HOLE 

HOLES LARGE 
:...:r.~;Hft'rrillIftJiJlrf"""""~~ ENOUGH SO THAT 

SCREWS WILL 
NOT BIND 

FIGURE NO. I 

Serewa ahaD be of ntrident length to properly 
eDPP the threads ill the lDserted DUts, ,.et 
DOt 80 IoDa that !there wID be an,. possibility 
of the eIIds touc:hlDc bottom. 
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3.13 Mounting of Abrasive Discs 
(Inserted Nut, Inserted Washer 
and Projecting Stud Type) 

The foUowing illustrations (Nos. 41, 42 and 
43) will serve to clarify the differences which 
exist between the three types of mountings 
for abrasive discs, i.e. the inserted nut type, 
the inserted washer type, and the proj ecting 
stud type. _ .... --, 

ILLUSTRATION No. 41 

l'fU1erted nut tJlPfJ AbTBrillfJ dille. 

~--~~ ... -----..... 

lu.ulnUnoN No. U 
1ft1med tDCUMt- &vlH Ahrc&ri". due. 



Steel disc wheels (machine face plates) shall 
be flat concentric and at a 900 angle as mount­
ed to the machine spindle. 

3.14 Mounting of Plate Mounted 
Type Wheels 

If the plates attached to the wheel are as 
thick or thicker than shown in Table 2 page 
25, there are no special requirements as to 
the diameter and thickness of the steel disc 
wheel (machine faee plate) on the machine. 

If the plates attached to the wheel are thin­
ner than ShOWD in Table 2 page 25, the ma­
chine shall be equipped with a steel disc wheel 
(machine faee plate)· of sufficient diameter and 
thickness to provide adequate additional sup­
port. Minimum specifications are given In Ta­
ble 3 for clIsc grinders. 

TABLE a 
MINIMUM THICKNESS OF STEEL DISC WHEELS 

FOR MACHINES USING PLATE MOUNTED 
WHEELS HAVING THIN MOUNTING PLATES 

P. shall DeTer be leas than D ; H nor ahaU the dif­

ference betwe-=D D and P. ueeed 2 inchea. It is rec­

ommended tbatP. equal D wherever practical. 

AbraalYe DWe 
Diameter 

D (Inches) 

11 and amaller ......... . 

14 to 16,iDdulve '" .. 

17 to 18' iDdulve ....... . 

19 to • iDc1aaive ....... . 

n to II iDdaai'ft ....... . 

Io~'.~_ • ____ ._.,' •• ~ 
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Minimum 
Thickneu 

Pt (lncbea) 

... C-13 

26 

Machine face plate and the mounting surface 
of the abrasive disc shall be maintained true, 
flat and clean. This is the user's responsibility. 

CJ=~-----
--

[l:;' ----.:,.. ..... .... -- ..... 
. ----. 
. -'- ... -------

~-::.-:-:.-
LJ---
ILLVS'l'RATION No. 43 

V,,"oua metAod.t 01 mounti1lg Foiectia, .tutl or dud 
tnOKnt,d trp, abraill' dve •• 

3.14 Mounting of Plate Mounted 
Type-Wheels 

A typical method of mounting a plate mounted 
type wheel is shown in illustration No. 44. 
Note the additional reinforcement given the 
abrasive disc-and the mounting plate by the 
steel disc wh~l (machine face plate). 
Even when plate mounted wheels are used, the 
machine face plate (steel disc wheel) should 
be the full diameter of the wheel where pos­
sible. The original thickness of the machine 
face plate should be thicker than minimum in 
Table 3 to allow for remachining .to correct for 
wear. 

lu,va,..TlOM No. " 
PlcJI.IllftNlcl tVJN .... lI. 



CODE REGULATIONS 
Section 4 

SAFETY GUARDS 

4.1 General Requirements 
AD abrasive wheels shall be used only on ma­
chines provided with Safety Guards as defined 
In the following paragraphs- of this section. 
ExcepUo~: This requirement shaJl not apply 
to. the following classes of wheels and con-
ditions. . 

(1) Wheels used for internal work while with­
in the work being ground. 
(2) Mounted wheels used In portable opera­
tions (see deflnition See. 1.4.18 page 15) 2 
inches and smaller In diameter. 
(3) Types 16, 17, 18, 18R and 19 cones and 
plugs and threaded hole pot balls where the 
work offers protection. 

Note: For addltlonal forms of operator pro­
tection see Appendix A page 87. 

4.2 Cup Wheels 

Cup wheels (Types 6 and 11) shall be protect­
ed by 

(a) Safety.Guards as specified in Sections 4.1 
page 27 to 4.10 page 37 inclusive or 

. (b) Band Type Guards as specified in Sections 
4.11 page 40 and 4.12 page 40 or 

(c) Special "Revolving Cup Guards" which 
mount behind the wheel and tum with it. 
They shall be made of steel or other material 
with adequate strength and shall enclose the 
wheel sides upward from the back for 2h of 
the wheel thickness. The mounting features 
shall conform with aD Code regulatio~ (See 
section 6 page 52.) 

It Is necessary to maintain clearance bet ween 
the wheel alde and the cnard. This clearance 
ahaD not exceed 1/16 Inch. 

(d) Sollie other form of pard that will In­
sure as pod protection as that provided by 
the pards aped6ed In (a) aDd (b) aDd (e). 
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Explanatory Information 
(NOT PART OF ANSI CODE) 

Section 4 
Safety Guards 

4.1 General Requirements 
Exceptions to the use of safety guards are 
based on the impossibility of using these 
classes of wheels with. conventional guards in 
place. In these eases, the work often forms a 
guard and the mass of the wheel is small. Face 
protection is particularly important when us­
ing this class of wheel. 

4.2 Cup Wheels 
Cup wheels are available with either a thread­
ed or unthreaded hole. Guards are available 
for each: of these types. The following illus­
trations Nos. 45. 46 and 47, show the typical 
types manufactured. Each is shown mounted 
in conjunction with a guard. 

FOIIIlfCEL _ 

ILLUSTRATION No. 45 

TJI"e I cup wAeel .howing ba:nd tJlpe guard. 

ILLUSTRATION No. 46 

MAXIMUM 
CLEARANCE 

1/"-

A" untJa.rea:ded hole cup wAeel lind ,.evolving cup 
l1uan:i cuaemblJl. Note ,.eliel ill Il'Ulrd 

toA ieA IICta III II /l4nge. 

ILLUS'lUTION No. 47 

T~ 11." to,,"l.~ CAread.d J""01lII~JlCAor 
6uh.ia, mokW ido hck. nd rnol~ C'Kp 

",.-d. Noe. cMra V tLO rWv! Ht'"" 
pAn! ad wA..l6uli!1#. 



4.3 Guard Exposure Angles 

The maximum exposure angles speci6ed in the 
followlnE paragraphs, shall not be exceeded. 

Visors or other accessory equipment shall not 
be Included as a part of the guard when meas­
uring the guard opening. unl~ such equip­
ment has strength equal to that of the guard. 

4.3.1 BENCH AND FLOOR STANDS 

The angular exposure of the grinding wheel 
periphery aDd sides for safety guards used on 
machines knOWD as bench and floor stands 
should Dot exceed 90 degrees or one-fourth of 
the periphery. This exposure shall begin at a 
potnt Dot more than 65 degrees above the hori­
zontal plane of the wheel spindle. (See Figs. 
9 aDd 10 and section 4.4 page 31.) 

FIGURE NO.1 FIGURE NO. 10 

Wherever the nature of the work requires con­
tact with the wheel below the horizontal plane 
of the spindle, the exposure shall not exceed 
125 degrees. (See Figs. 11 and 12.) 

... 
FIGURE NO. 11 FIGURE NO. 11 
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4.3 Guard -Exposure Angles 

Maximum guard openings are based on the 
fact that the line of ftight of broken wheel 
pieces will be tangential in the direction of 
rotation of the wheel. The maximum exposure 
angles must not -be exceeded. 

4.3.1 BENCH AND FLOOR STANDS 

ILLUSTRATION No. '8 

A" e:.r:llmple 0/ CI lOell-derigw.ed guard lor CI bellCA 
grinder. Note that e:.r:poaure dou 1&Ot e:zceed 

the go· tftCI:zimlLm ,tipulated. 
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4.3.2 CYLINDRICAL GRINDERS 

The maximum angular exposure or the grind. 
Ing wheel periphery and sides for safety 
pards used on cylindrical grinding machines 
shaU not exceed 180 degrees. This exposure 
shall begin .t a point not more than 65 degrees 
above the horizontal plane of the wheel spin­
dle. (See Figs. 13 and 14 and section 4.4 page 
31.) , ~_-.... 

,. "',; 
~~ ,.1 
I 'I.,~ t; I~ 
_,I!.__ ~~ t. .. 

1 l. 
OJ:., 'Eo, 
~ I .... 
'\, I ~.: 
-e~ I, <?r..',,) 
"'t)..~. / ~~---,.., 
~~jJI! 

FIGURE NO. 13 FIGURE .NO. 14 

4.3.3 SURFACE GRINDERS AND 
CUTTING·OFF MACHINES 

The maximum angular exposure of the grind. 
ing wheel periphery and sides for safety 
guards used on cutting-off machindl and on 
surface grinding machines which employ the 
wheel periphery shall not exceed 150 degrees. 
This exposure shall begin at a point not less 
than 15 degrees below the horizontal plane of 
the wheel spindle. (See Figs. 15 and 16.) 

1s'MrN.. 

7 
~ A-
~.t'~rP' 

FIGURE NO. 15 

~o-
\. I 7 
~, .~~ 

""f';'~f'I' 
FIGURE NO. 16 

4.3.4 SWING FRAME GRINDERS 

The maximum angular exposure of the grind· 
ing wheel periphery and sides for safety 
guards used on machines known as swing 

, frame lTinding machines shall not exceed 180 
degrees, and the top half of the wheel shall be 
enclosed at all times. (See Figs. 17 and 18.) 

FIGURE NO. 17 
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FIGURE NO. 18 
I 
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4.8.2 CYUNDRICAL GRINDERS 

F··_······ -
r~' ," 
f· .. 
~ ,. 
~ . 

ILLUBftATtON No. 49 
A cr1iwdric41 grindirtl1 M4chirte emploJlirtl1 

c tocU-derigtud guArd. 

4.3.3 SURFACE GRINDERS AND 
CUTTING-OFF MACHINES 

ILLUST1tATtON No. 50 
Thi. IUrfcee grinder he. Cl well-delligrted l1uarcf 
eOJl/ormi1l.l1 to bailie reqlliremntt •• The guard ia .0 dengud a. to cllow eaIY cecn. to the wheel. 

4.8.4 SWING FRAME GRINDERS 

Iu.USTaATtON No. &1 
TAu .wi., lra:me irriflllno Ac.e ax uedlntt I11l arcf 

Nou tMt tA, l11'arcfncloae. ct lea.t • 
HO' 0/ tM "'Mel. 



4.3.5 AUTOMATIC SNAGGING 
MACHINES 

II 

The maximum angular exposure of the grind· 
ing wheel periphery and sides for safety 
guards used on grbiders known as automatic: 
snagging mac:hines shaD not exceed 180 de­
grees and the top half of the wheel shall be 
enclosed at all times. (See Figs. 17 and 18.) 

4.3.6 TOP GRINDING 

Where the work Is applied to the wheel abo,·e 
the horlzontai center Hne, the exposure of the 
grinding wheel periphery shall be as small as 
possible and shall Dot exceed 60 degrees. (See 
Figs. 19 and 20.) 

FIGURE NO. 19 FIGURE NO. 20 

4.3.7 PORTABLE GRINDERS 

4.3.7.1 Right Aragle Bead or Yertical 
PortGble C,inder, lor we with 
Type 21 fIIItl28 Wheel. 

Safety guards used on machines known as 
right angle head or vertical portable grinders 
shaD have a maximum exposure angle of .180 
degrees, and the guard shall be so located so DB 

to be between the operator and the wheel dur­
ing use. Adjustment of guard shall be such 
that pieces of an accidentally broken wheel will 
be deflected away from the operator. (See Fig. 
39, page 39.) 

4~l.7.2 Other Porltlble Crinder. 

The maximum angular exposure of the grind­
ing wheel periphery and sides for safety 
guards used OD other portable grinding ma .. 
chines shall not t exceed 180 degrees and th~ 
top half of the wheel shall be enclosed at all 
times. (See Fip. 11 aDd 18.) 

0-3 
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4.3.5 AUTOMATIC SNAGGING 
MACHINES 

ILLUSTUT10R No. 52 
The operator 0' G .emi-a1&t0m4tic ITI4ggiftg mccAin • 

• A.dr conml. tftOvemnt. of tA, grind.r in 
All ciir.ceioftl. 

4.3.7 PORTABLE GRINDERS 

Ju.US'I'IU.TlOH No. aa 
A TJ/JIe 11 rrift/oTc.d tDM.1 properlll m01&llt.d au I glCcnl.d •• a v.rtical port4~le grinder. 

I I 



4.4 Exposure Adjustment 

Safet~· guards of the types described in Rules 
4.3.1 page 28 and 4.3.2 page 29 where the op­
erator stands in front of the opening, shall be 
constructed 80 that the peripheral protecting 
member can be adjusted to the constantly de­
creasing diameter of the wheel. The maximum 
angular exposure above the horizontal plane 
of the wheel spindle as specified in Rules 4.3.1 
page 28 and 4.3.2 page 29 shan never be ex­
ceeded, and the distance ~!ween the wheel 
periphery and the adjustable tongue or the 
end of the peripheral member at the top shan 
ne\'er exceed % inch. (See Figs. 21, 22, 23, 
24, 25 and 26.) 

Y" .1; 
~f :\0' , ~. 
'-r.... . 

....... " .' I 

FIGURE NO. 21 FIGURE NO. 22 

CORRECT 
ShowlnR' adjustable tonltue gl\"lng required angular 
protection for aU .izes of wheel used. 

FIGURE NO. 23 FIG URE NO. 24 

CORRECT 
Showlnl' movable pard with opening sman enough to 
«in required protection for amallest size wheel uud. 

J I . , 
FIG.URE NO. 25 FIGURE NO. 26 

INCORRECT 
Show inc .onble «aard with aize of opening correct 
for full aize wheel but too laree for •• aller wheelL 
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4.4 Exposure Adjustment 

F'igures 21._22, 23 and 24 show two satisfac­
tory methods of accomplishing exposure ad­
justment. These sketches are for purposes of 
illustration . only. Other methods that agree 
with the basic rule are also acceptable. Fig­
ures 25 and 26 show a condition that does not 
comply with the requirements. 



4.5 Enclosure Requirement 

4.5.1 SAFETY GUARD 
The safet)· guard shan cover. the spindle end, 
nut. and flange projections. The safety guard 
shall be mounted so as to maintain proper 
alignment "'ilh the "'heeL and the strength of 
the fasteninltS shan exceed the strength of 
the guard. 

Exception A - Safety guards on all operations 
where the work provides a Buitable measure of 
protection to the operator, may be so con· 
structec1 that the spindle end, nut, and out.er 
Bange are exposed; and where the nature of the 
work is Buch as to entirely cover the side of the 
wheel, the side covers of the guard may be 
omitted. 

Exception B - The spindle end, nut and outer 
flange may be exposed on machines designed as 
portable saws. (See paragraph 1.4.17, page 14.) 

4.5.2 ADDITIONAL ENCLOSURE 

The nature of many operations requires that 
adjacent personnel other than the operator be 
afforded protection. 

Such protection should take the form of an 
enclosure which isolates the operation from 
the remaining working area. 

Heavy wire screen. corrugated iron, steel sheet 
or ot.her suitable material may be used in its 
construction. 
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4.5 Enclosure Requirement 
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4.5.1 SAFETY GUARD 

. 
~ 
. . . 

~
. :-' 

.. -.Q - . . . -
ILLUSTItA'l'tON No. II' 

Aft ,=--,,!e 0/. trI,ll-d,rigMd gwsrd lor. bmcll 
grinder. Noe, elle ride member 0/ ehe guard u 

"&dUll remov,d lor Geeell to 1IIluel. 

4.5.2 ADDITIONAL ENCLOSURE 

tu.VII'I'ItATlOK No. 1& 
Notice eu protectiv •• en .. Ptacect orotnlCl 1M lIrl'llllix, 
.,.... r~ ouiliarv nelon,.. uolatca tM gftxdi", 

_rea frotA tM reMGif&dcr 0/ eM plAat. 
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4.6 Material Requirements and 
Minimum Dimensions 

See Figures 33 and 34 and Table 5 page 36 
for minimum basic thickness of peripheral 
and side members for various types of safety 
guards and classes of service • 

•• 6.1 FOR SPEEDS UP TO 
8,000 S.F.P.M. 

If operating speed does not exceed 8,000 sur­
faee feet per minule east iron safety guards. 
malleable iron guards or other guards as de­
scribed in paragraph 4.6.2 shall be used. 

4.6.2 FOR SPEEDS UP TO 
16,000 S.F.P.M. 

Cast steel, or structural steel, safety guards 
as specified in Table 5 page 36 shall be used 
where operating speeds of wheels are faster 
than 8.000 surface feet per minute up to a 
maximum of 16,000 surface feet per minute. 

4.6.3 OPTIONAL MATERIALS 
If materials other than those listed in Table 5 
page 36 are used, the thickness of the periph­
eral and side members shall be such that the 
resultant safety guard will be as strong or 
stronger than a similar guard constructed ac­
cording to Table 5 page 36. 

4.6.4 EXCEPTIONS: 
1. For cutting-off wheels· 16 inches diameter 
and smaller and where speed does not exceed 
16,000 surface feet per minute, cast iron or 
malleable iron safety guards as specified in 
Table 5 page 36 or other safety guards provid­
ing equal or beUer protection shall be used. 

2. For catUng-off wheels- larger than 16 
inches diameter and where speed does not ex­
ceed 1~00 surface feet per minute, fabricated 
safety guards as specified In Table 6 page 37 
or other safety guards providing equal or bet­
ter protection shall be used. 

3. For thread &TiDcIinc wheels not exceeding 
1 inch In thickness cast iron or malleable iron 
safety guards as specified in Table 5 page 36 
or other safety pards providing equal or bet­
ter protection ehaU be used. 
-See aectlOll L4.1S pqe 14 for euttlnc-off 
wheel deflaition. 

U-b 
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4.6 Material_Requirements and 
Minimum -Dimensions 

Iu.US11I.A.TlON No. 56 
TAil cuttiTl.I1-off_Ai", U emplo~7tg a wheelle." tMn 

111 ineAe, iTl. diameter and U operatinl1 at a 'peed 
l~., titan J6,000 IUr/aee feet per mintlte 

Note a:ellllent calf ,ron guard. 

Iu.UlmIATJON No. 67 
TAil cuttinl1-off ,"adi)l~ Aa., a whttllarl1~I' thall 16 
ineAe, diamettr and u operating at a ,p~~d /t .. thb" 

1",,%00 ,ur/aCt! Ittt, p~r mi,ll/tt. Nott eamp/ttl' 
~lIelolUrt 01 Wlalltt by th~ Il'IbriC'att'd ,aletlll1ual·d. 

Iu..Us-raATJON No. sa 
Note eM Aea"., ccut irow M,'e" fTIjIJnl OOfft,plctelr • 

nu:lo_11 tAt .":KteiW.,-o1 tIIutl. 



4.7 Material Specifications 

The minimum thickness specifications shown 
in Tables 5 page 36 and 6 page 37 are based 
on the following material specifications of the 
American Society for Testing Materials. 

(a) Gray Iron Casllngs-A 48·48 

(b) Malleable Iron Casllngs-A 47·52 

(c) Steel Castings-A 27 ·52T 

(d) Structural Steel Plate-A 7·53T 

(Excluding specifications for rivet 
-steel) 

Note: Copies of the above listed specifications 
may be procured at a nominal price from the 
American Society for Testing Materials, Phil· 
adelphia, Pennsylvania. 

Other materials having at least equal strength 
properties and which lend themselves. equally 
well to the desired type of construction may 
also be used. 

4.8 Construction Guide for 
Fabricated Guards 

Guides for the cons"truction of fabricated 
guards of structural steel are shown in Figs. 
27 to 32 inclusive and in Table 4 page 35. Two 
designs are shown. Other designs affording 
equal or better protection are also acceptable. 

The requirements given In Column A of Table 
4 page 35 shall apply also to cast guards and 
in such eases. where the tongue is held by 
bolts, Column B shall also apply. 

4.9 Specifications for Rivets, Bolts, 
Welds and Studs for Fabricated 
Guards 

Table 7 page 38 may be ased as a guide In 
determining the spacings and size of rivets, 
bolts and studs to provide atisfactory con­
nections. Any means of fastening shan be con­
sidered satisfactory If, when assembled, it has 
strength at least equal to the tensile strength 
of the memben being Joined. 
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ILLUSTRATION No. 69 
Clo,e.up view of eAr," griftdi", IaMel. NolA 

eb ezceUnc 'Gilt, g1&Grci. 

4.9 Specifications for Rivets, Bolts, 
Welds and Studs for Fabricated 
Guards 
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FIGURE NO. 27 FIGURE NO. %9 FIGURE NO. 31 

FIGURE NO. 28 FIGURE NO. 30 FIG URE NO. 32 
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Stt Section J"" Page to lor E%haud Proviaion. 

TABLE .. 
DIMENSIONAL REQUIREMENTS FOR CONSTRUCTION OF FABRICATED GUARDS 

MAXIMUM WHEEL SPEED 10,000 SFPM 
-

A B C D E F GO UO 

LnctJo 
Dia __ 

Sise .1 Dioo.wt.r Die_. n.lcbn. M.:d ••• .. .. Bolta Ala". S.p",," • .1 .1 Ed" .1 Space ba· M.d ••• 

T ..... Medi •• .a.rboto T.q ... d Rinu lor 
Cae __ 

T ...... "'"oN •• 1 •• ld. 
locHa ~A R .. t SoP",,"' Bolt. Wh .. t •• d Wicllh .1 

T.-pa .... 
G .. reI .t Goarel 
Peripb.ry 

I ..... ...... loeb .. ll1Cb .. llICb .. loeb .. 

I __ 

3~ • 1~ X 1~ X lA. .. ea @ ~ ~ 1A llAa 1 ~ wider than wheel I. 

6 '" 2 x2 X ,". .. ea @ % 'I·' I. llAa 2 wider than wheel 

6 "- 2 x2 x~ 6 ea @ % " ~ llAa 2 wider than wheel 

'1 Il 2~x2~ x~ 6 ea @ U U ~ llAa 2 wider than wheel 

Nou: ColamlR D u .. mea low CGrhR .ud (88000 PSI teruile) rilleta. Two rilleta pn' bar 11 And 16" diAmptn'. Four 
riftta pn kr i~ AU 80" diAmeUr. t 

°LiMU4eiou a ColK", .. G AU B "/w owlr to gv,arcfa eM .Aa~ ol_hich .. rimilar to t1I.o •• • II.OWR '" figk,... ~7 
u AfIlI. 11,. ' 
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FIGURE NO. as FIGURE NO. I. 
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TABLE 5 
MINIMUM BASIC THICKNESSES OF PERIPHERAL AND SIDE MEMBERS FOR SAFETY GUARDS 

Maximum 
GRINDING WHEEL DIAMETERS 

Over 8 
. -

Over 30 Thlckne .. Over 12 Over 18 Over 20 Over 24 
Material Used In of Grind- 3 to 8 Inches to 12 inchea to 16 Inchea to 20 Inchea to 24 Incbea to 30 Inches to 48 Inches 

Con.tructlon of Guard Inc Wheel 
A B A B A B A B A B A B A B 

Inehe. In!!he. Inches Inchea Inehe. Inche. Inehea Inchel 

~"S)t 2 " " % lXe ~ % " % '% " 1 % 1~ 1 
Caat Iron " IX. ~. % IX. ~ % % " 1 " 1~ % 1% 1 ~ 0 DoPe ~Mln. Tenall. hg~ trength 8 % IX. ~ ~. " ~ 1 " l~ % 1" '% 1~ 1% 

i!ii 20,000 PSI) 8 " ~. '% " 1 % 1% % 1'4 '% 1~ 1% 
Cia .. 20 10 % I~. '% " 1 " 1% " 1'4 '% 1% 1% 

:;~.ao 18 Hi 1 1" 1 11K. 1 1~. 1~. 1" 1" = -- . 20 1% 1% 1" 1% 1% 1% 2 1" 

t~S. 
2 IJl IJl " lXe % " " 

.,. 
" " '% " 1 '% 

Malleable Iron 4 tHe lXe " IX. % " " % " " % " 1% '% 

fnb~ (Min. Ten.iI. 8 " ~. ~ ~. " % " " '% " 1 % 1" '% i .fn Btrength 8 % ~. % % " " '% " 1 % 1'4 '% 
&0,000 PSI) 10 % ~. " % " " '% " 1 % 1'4 '% :;jl! Grad. 82510 18 I~I 1~. IlK. 1~. 1 " 1% '% 1" 1 

20 % " 1 " 1", '% 1% 1% 

2 " " %. IK. " " % ~. " % " " '% " Steel C .. tlnp " '4 '4 % % % % ~. % " % % " 1 " 1: Min. Tenln. 8 " '4 " I!i % % % " IlK. I~. IlK. I~. 1% " Strength 8 '% % '% % '% " '% ." 11K. 'lK. 1" 1 
gS:. 60.000 PSI) 10 1 '% 1 '% 1 '% 1% I~. 1% 1 1~. IH. 
i:t Grad. V80-30 18 1'4 1% 1'4 1% 1'4 1% 1'4 1% 11~. 1~. 

~ifn . 20 1" 1" 1" 1'4 1~. 1%. 2~. 1'~. 

2 % ~. IK. " ~. " %. " IK' " " IK. % " j:! " % ~. " IK. " IK. " IK. " ~. " IK. % " 0'" Strudural Steel 8 ~. ~. % " ~. " ~. " ~ . ". ~. " % % .... 
(Min. Ten.ile • 8 % " ~. ~. 'H. ~. !)i. ~~ " % " % :II Strength 
60,000 PSI) 10 !)i. ~. IL( % % % " % % % '% ~-

18 ~. % " " " J~. I~. 1~. 
1';-

20 I~. J%. J~II 1%. '% \':,; Hi •. 1'7 __ 
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FIGURE NO. IS FIGURE NO. 36 

TABLE 6 

MINIMUM BASIC THICKNESSES FOR PERIPHERAL AND SIDE MEMBERS 
FOR SAFETY GUARDS USED WITH CU'ITING-OFF WHEELS 

Material Used Maximum Thickness Speed 
in Construction of Not to 

of Guard Cutting Off Wheel Exceed 

% inch 14,200 
Structural Steel or less SFPM 

(Min. Tensile 
Strength % inch 16,000 

60,000 PSI) or lellll SFPM 

4.10 Construction Guide for Drawn 
Steel Guards 

As a guide for the construction' of drawn steel 
guards for wheel 8 inches diameter and small­
er, Fipre 38 and Table 8 page 39 have been 
prepared. Other deslrns affording equal or 
better protection are also acceptable. 

Special design drawn steel guards for use with 
Types 27 and 28 abrasive wheels on portable 
lIlachlnes are shown In Fig. 39 page 39. An 
t:IIIRIltlal feature of design Is the lip on the 
oater edp which curls Inward to deflect pieees 
If a wheelis broken In the 180· are next to the 
operator and to provide necessary {strength I 

wltJl ~ht sheet st~L I 
'f I 

Dimension B shall be sufficient to allow the lip 
to carl oatalde the wheeL 

2814 0-10 

Cutting Off Wheel Diameters 

6 to 11 Over 11 Over 20 Over 30 Over 48 
inches to 20 in. to 80 in. to 48 in. to 72 in. 

A B A B A B A B. A B' 

inches 
, 

ok ok -It -It % ~. A A %. %. 

inches 
-It JA % % -ir % %. -ir ~ %. 

4.10 Construction Guide for Drawn 
Steel Guards 

IuuBft.Anox No. 81 
A t~ caJ'llliccatiMi 0/ tU circa,,", .teel .• 'd" PArd.. 
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GUIDE SHOWING CORRECT FASTENING PROCEDURE 
FOR SIDE MEMBERS (See Section 4.8 page 34) 

FRONT VICW.AL..:SO CROSS ~£CTIONS :$HOWING FOUR 
~AT/.sFAr:TORY MCTHOD:' 0' :5Cr:UR,NG-COVCR-IJZ 

_rcT" ••• vi __ a .11 .pply ro 'yp •• A,e ac 6uonls 

....... ·C .......... 4 -..c';"'" ..... ., ... ~ _."".6f 
..., ....... 0# ~r~.~.' ...... .--

IfII"'PO ..............c - co,,~,. ftCLO 8. 
,.,UTa ON ."'0" .r .. Olo"',s-

~::,.:t 

_':' 
C~4 _"0_1 __ ., .,_..,,---, 
ro ., I ••• , -4"".' r ... ce ,,, • 
Fo,.1 ..... ., .olr. 'fit 01,..,. 

ry,... 

acc'ftO"W "",A .'OC WI«'" allO""'''''. 
Co"c .... CloD." w~_ "C"" " .... 0 ..... 

r .. Ar ''''0''' a""'A~"-

Mcr ___ y- _"'O~CI 

.... ro ..... c~&' -. .. - CO"C'" .. CLD 

... _"6 _ CND6 0' .OLy-a-

~C.3.&t 
lIt:c", _ __ 0 .""0 ...... CAOCD 

Ift-ro ............ c ON ..... • co .... '" HC"O 
... "''''S ""'''0.t'8''' eNOS 0' :tTIIO~- --­I,., --_ .. ,.", 

FIGURE NO. 37 

TABLE 7 

~ 
___ Jr.1 

MINIMUM SIZES AND SPACING OF RIVETS, BOLTS AND STUDS FOR CONNECI'ING PERIPHERAL 
AND SIDE MEMBERS IN FABRICATED GUARDS OF STEEL PLATE 

FOR SmE PuTE (B-1) An-ACHED FOR DETACHABLJ: SmE PLATE 
Thickness To )lACHINE (B-2) 

of Plates heine 
Diameter of Maximum Distance Diameter of Bolta Maximum Distance Connected 

Rivets between Centera or Studs' between Centers 

Inchea Inchea Inches Inchea Inches 
~ and~. IK. 3 %. 6 
~ ... ~. IK. 3 %. 6 
~ ... ~ ~. 3 %. 6 

~ . .. ~. ~, 3 %. 6 
14 .. 

~ ,. " 1)1. 8 
14 .. ~. ,. 3% 1)1, 7 

%. .. % ,. 3 1)1, 6 
~. .. ~. ~. " 1*. 8 
IK. .. % ~. " 1*6 8 ,. .. 

'* ~. " 1*. 8 ,. .. ~. 1)1. 3% 1*. 7 
'H • .. 

'* ~. 3 1*. 6 

U· .. ~ . ~. a 1*. 6 .. 
~. ~. 3 1*. 6 

~ .. 
* ~. 3 1*. 6 

~ .. 
~ ~ a % 6 ,* • .. 'H. ~ a % 6 . 
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TYPICAL DRAWN STEEL GUARD. FOR WHEELS 
8 Inches Diameter and Smaller (See Section 4.10 page 37) ._--

~-.. --­----

FIGURE NO. 38 

TABLE 8 

\ :::a:: 

~1It~........oI"''''''''''' ...,. ........... waa...DCD,..,., MDCIO 
NolO MATl:.M' .... 8fttI .... w..&..D&D 
..,..~,.... .... ---~ 
If/IIIl'Pa-v-a 

GUIDE FOR CONSTRUCfJON OF DRAWN STEEL.GUARDS FOR WHEEL 
2" THICK AND LESS, 8" AND LESS IN: DIAMETER 

Material Used In Construction of Guard 
Maximum Thickness 

2876 

Hot Rolled Steel SAE 1008 
Min. TensUe Strength 60,000 PSI 

For Speeds Up to (SFPM) 

9,500 

12,500 

17,000 

of 
Wheel, Inches 

2 

2 

1 

FIGURE NO. 39 

TABLE t 

2 to 5 Inches 

A B 

Inches 
n n 
,\ n 
• 32 n 

Above 5 to 8 Inches 

A B 

Inches 
,a, n 
l. /~ 

;{. • '2 

DRAWN STEEL GUARD FOR PORTABLE GRINDERS USED,WITH TYPES 27 AND 28 WHEELS 

Material Vied In CoDStructiOD of Guard Thlcknesa Wheel Diameter 
A B of Wheel Inchea IDCbea Inches 

For apeeda up to Bot Rolled Steel " inches 2to9 n ~ 
lC,200 SFPM SAE 1008 miD. tenaDe 

or leaa 

~eo.OOOPSI OYer" to 'lto9 II 1% 1 inch 

0-12 
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4.11 Band Type Guards - General 

Specifications 

Band type guards shall conform to the follow­
ing general specifications: 

(a> The bands shaD be of steel plate or other 
material of equal or greater strength. They 
shan be continuous. tbe ends being either riv-

. eted, bolted or welded together in such a man­
Der as to leave the iaside free from projec­
tions. 

(b> The inside diameter of the band shall not 
be more thaD 1 inch larger than the outside 
diameter of the wheel, and shall be mounted as 
nearly concentric with the wheel as practicaL 

(c) The band sbalJ be of sufficient width and 
its position kept 80 adjusted that at no time 
win the wheel protrude beyond the edge of the 
band • distance greater than Indicated in Ta­
ble 10 page 41; nor the wall thickness (W) 
whichever of these dimensions is smaller. 

4.12 Construction Guide For Band 
Type Guards 

.As a pde for the construction of band type 
guards, Figure 40 and Table 11 page 41 have 
been prepared. Other designs affording equal 
or better protection are also acceptable. 

l811 0-13 

40 

4.11 Band Type Guards - General 
Specifications 

ILLUSTRA.TlON No. 62 

A f"Operlll C01Utru.eud baNi tllfH """nt. Notice tlulL. 
tAe e=poaure 0/ tAe abrcsrille wheel iIr ,ft tJOft/ormcsftce 

witA tAe requirement. lilted in Table 11. 

4.12 Construction Guide For Band 
Type Guards 

l1.LUII'I'aATlON No. Q 
AwotMr .. ",pi. 0/. weU oouCn&cUi 

kNi trJ)e pont. 
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FIGURE NO. 40 

TABLE 10 
EXPOSURE VERSUS WHEEL THICKNESS 

Overall Thieknesa 
of Wheel (T) 

Inehes 

JAr ............. . 
1 ........... . 
2 ........... . 
S .............. . 
4 ............. . 
I) and over .... , 

Maximum Exposure 
of Wheel (C) 

Inehes 

TABLE 11 
GUIDE FOR CONSTRUcrION OF BAND TYPE GUARDS 

Maximum Wheel Speed 70oe'BFPM 

Minimum 
Jlinlmom Thiekness Minimum 
Material Diameter of of Band Diameter 

Specifications Wheel A of Rivet. 

Inches Inches Inches 
UDder 8 M. *. 

Bot Rolled Steel SAE 1008 8to 24 % '" Over 24 to 30 % " 

2818 
0-14 

Maximum 
Diatanee 
between 

. Centers of 
Rivet. 

lDcbea 
% 

1 

1% 
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CODE REGULATIONS 
Section 5 

FLANGES 

5.1 General Requirements 

All abrasive wheels shall be mounted between 
flanges which shall not be less than one-third 
the diameter of the wheel. 

Exceptions : 

A) Mounted Wheels 

B) Portable Wheels with threaded inserts or 
projecting studs 

C) Abrasive Discs (Inserted Nut, Inserted 
Washer and Projecting Stud Type) 

D) Plate Mounted Wheels 

E) CyUnders, Cup or Segmental Wheels that 
are mounted in chucks 

F) Types 27 and 28 Wheels (see section 5.4 
page 43) 

G) Certain Internal Wh.eels 

H) Modified Types 6 and 11 Wheels 
(Terrazzo) 

I) Cutting-Off Wheels, Types 1 and 27 A 
(See section 5.1.1 and 5.1.2) 

5.1.1 Type 1 Cutting-Off Wheels 
Type 1 cutting-off wheels are to be mounted 
bet ween properly reUeved flanges which have 
matching bearing surfaces. Such flanges shall 
be at leIltlJt ODe-fourth the wheel diameter. 

5.1.2 Type 27A Cutting-Off Wheels 
Type 27 A cnttlng-off wheels are designed to 
be mounted by means of flat, not relieved, 
flanges having matching bearing surfaces and 
which may be less than one-third but shall not 
be less than one-fourth the "beel diameter. 
See mastratioll n page 56 for ODe aucla type 
of IIIOUt1ll&. 
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Explanatory Information 
(NOT PART OF ANSI COIlZ) 

Section 5 
Flanges 

5.1 General Requirements 

The major stresses produced in an operating 
grinding wheel tend to combine and become 
greatest at the hole. It is, therefore, important 
that stresses due to mounting and driving, act 
as far from the hole as practicable. . 

This is best accomplished by using flanges at 
least as. large as those listed in Tables 12, 13, 
14, 15, 16, 17, 18 and 19, pages 47, 48, 49, 50 
and 51. 

Flanges should be at least minimum diameters 
specified. identical in diameter and radial bear­
ing surface to avoid cross bending pressures 
and stresses in the wheel structure. Cutting. 
off whee1llange diameter equal to JA, the wheel 
diameter. is a minimum requirement. In many 
cutting.off operations, better results may be 
obtained. through the use of larger flanges. 

Blotters (Compressible Washers) should al­
ways be used between metal flanges and abra­
sive wheel surfaces for uniform distribution 
of flange pressure. 

See Sec. 5.6 page 44 for exceptions regarding 
the use of blotters. 

Flanges shall be checked periodically for flat· 
ness, burrs or wear. 



/ 

5.1.3 Flange Types 

There are three general types of ftanges: 
stralrht relieved ftanges (see Figure 41 page 
47); straight unrelieved ftanges (see Figure 
42 page 48); adaptor ftanges (see Figures 44 
and 45, page 49). 

Regardless or flange type used, the wheel ~hall 
always be guarded. (See section 4 page 27.) 
Blotters shall be used as listed in section 5.6 
page 44. 

5.2 Design and Material 

Flanges shall be of such design as to satisfac­
torily transmit the driving torque from the 
spindle to the grinding wheel. 

Flanges may be made of steel, cast iron or 
other material of equal or greater strength 
and rigidity. 

5.3 Finish and Balance 

Flanges shan be dimensionany accurate and 
in good balance. There shall be no rough sur­

. faces or sharp edges. 

5.4 Uniformity of Diameter 

Both flanges, of any type, between w~ich a 
wheelis mounted, shall be of the same diame-
ter and have equal bearing Burface. 
Exception: Types 27 and 28 wheels are de-. 
signed to be mounted by means of a ~peciaJ' 
adaptor (see mOL No. 65 for one type ot 
adaptor).lMocWled types 6 aDd 11 wheels (ter­
razzo) with tapered K dimension (see section 
1.4.20 pap 15). Equivalent or better mount- 43 
In& tedmiques 111&1 also be used. (See section 
8.15 pap 56.) I 
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ILLUSTRATION No. 64 
Note tke tfa.nl/el wed lure are at least ¥.l ditlmeter 
0/ toh.aclj fi.nilked aU overl and free of roul/h 

or .harp eallel. 

5.4 Uniformity of Diameter 

---

ILLU8TRA.TJON No. 65 
One tJlpe of CJda.ptor lor II TJlpe 'T toheel. 

COUECT IHCOllECT 

• ILLU81'1lATJON No. 66 i 
Propel' and impropn- ,"dll.~ 01 "","xtinl/ 

toll.eel. havilll/ I7Jt4ll ho/ea. 
I, 

I 



5.5 Recess and Undercut 

Straight relieved langes maae ~rdlng to 
Fig. 41 page 47 shall be recessed at least n'" 
OD the side next to the wheel for a distance as 
specified In the respective tables of dimensions 
for these ftanges. 

Strai~ht. flanges of the adaptor or sleeve type 
(FIgS. 44 and 45 page 49) shaD be undercut 80 

that there will be no bearing on the sides of 
the wheel within % Inch of the arbor hole. 

5.6 Contact 

(A) Flanges' shaD be designed with respect 
to rigidity 80 that when tightened, the 
radial width of bearing surface of con· 
tact on the wheel is maintained. 

See Table 12 page 47. 

Note: See See. 5.9 page 46 for Mainte­
nance of Flanges. 

(B) Blotters (compressible washers) shaD ale 
ways be use4 between Banges and abra· 
sive wheel surfaces to Insure uniform dis· 

. tributlon of ftange pressure. See See. 6.5 
page 53. 

EEception: 
1. Mounted wheels 

2. Abrasive dlses (Inserted nut, Inserted 
washer and projecting stud type) 

3. Plate mounted wheels 

4. Cylinders. cups or segmental wheels 
that are mounted In chucks 

S. Types %7 and 28 wheels 

6. Certain Type 1 and Type 27 A cutting-
off wheels I ( 

7. CertalnflnterUl wheels 

8. Type 4 tapered wheels . , 
9. DIamond wheels. ucept certain vltrl· 

8ed dlamoad wheels. 

10. MadIaed Tntes • u4 11 wheel (terrazzo) 
- blotters appUed Iat .we of wheel OIlly. 

• 64 
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5.6 Contact 

(A) Flanges must be at least minimum diam· 
eter specified, identical in diameter and 
radial bearing surface to avoid cross 
bending~ pressures and stresses in the 
wheel structure. Flanges must be of suf· 
ficient rigidity to resist "springing" from 
mounting pressure. This "springing" can 
be detected by inserting a feeler gauge 
between bearing area of the flange and 
the wheel. 

(B) Care must be taken to clean the flanges 
thoroughly before mounting a wheel. On 
certain operations, blotters have a tend· 
ency to adhere to the flange. 

.I~---- _ ... 

• COlucr INCOUECT 

Iu.OITUTlOH No. 87 
PnIpn-.u iM~ IIlCC10da 0/ tIUHlatmg 

.A •• ,. lu&vi'llg.la.rg.lolc •• 
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5.7 Driving Flange 

The drlvlD&' ftaDge ahaD be aecurely fastened 
to the spindle and the bearing surface shall 
run true. 

5.7.1 FLANGES. MULTIPLE WHEEL 
)fOUN'I'ING 

When more than one wheel is mounted be· 
tween a single set of flanges, wheels may be 
cemented together or separated by specially 
designed apaeers. Spaeers shall be equal in die 
ameter to the mounting flanges and have equal 
bearing 8urfaces. (See section 6.7, page 53.) 

5.S Dimensions 

5.8.1 STRAIGHT FLANGES, RELIEVED· 
AND UNRELIEVED (See Figs. 41 
and 42, Tables 12 and 13, pages 47 
and 48) 

The tables 8 how minimum dimensions for 
straight relieved and unrelieved flanges for 
use with wheels with small holes that fit die 
rectly on the machine spindle. Dimensions of 
such ftanges shall never be less than indicated 
and should be greater where practicable. 

5.8.2 STRAIGHT ADAPTOR FLANGES 
HEAVY DUTY GRINDING 

Table 14 page 48 and table 15 page 49 shows 
minimum dimensions for straight adaptor 
flanges for use with wheels having holes 
laIpr than the spindle. Dimensions of 8uch 
adaptor flanges shall Dever be less than indi­
cated and should be createI' where practicable. 

Note: inorganic wheels with large holes are 

2882 

not recommended for anqging. (See 
section 9.13 pap 68.) 

5.7 Driving .Flange 

The driving flange 3hall be checked on a regu­
larly maintained schedule for any damage or 
run-out. 

5.7.1 FLANGES. MULTIPLE WHEEL 
MOUNTING 

In certain multiple wheel operations where 
wheel slippage may be a problem it may be 
necessary to key or otherwise securely fasten 
both the spacers and the outside ftange to the 
spindle. 

415 

5.8 Dimensions 

Iiii.'---­JUa_.._ .... 

---------- .......... .. --- .... 

ILLUSTRATION No. 68 

·The prope'l' flanlle ",em.blie. lerr TJIP' 1 aM 
TJlpe J J tukeela. 

5.8.2 STRAIGHT ADAPTOR FLANGES 
HEAVY DUTY GRINDING 

Flanges of this type are frequently used with 
organic bonded snagging wheels having large 
holes. 

Inorganic wheels with large holes are not 
recommended fol" rough snagging operations. 
These wheels are not suitable for current 
methods of reinforcement and therefore, it is 
necessary for the wheels to have small holes 
and be used:with straight relieved or tapered 
safety flanges. 



1.8.3 SLEEVE FLANGES (See Fi~. 51) 
Table 19 pare 51 shows minimum dimensions 
for atrat~ht flan~ea that are an integral part 
of wheel alee.,ea wbleh are frequently used on 
precisloll crbuHng machlnes. Dimensions of 
nch 8aD~ shaD never be less than Indi­
cated and should be creater where practicable. 

5.9 Repairs and Maintenance 
AD ftaDEe8 BhaU be maintained in good condi­
tion. Whell the beariD~ surfaces become worn, 
warped, apnm~ or damaged they should be 
trued or nfaced. When refac:ing or truing, 
care shaD be exercised to make sure that 
proPer nUef and rigidity Is maintained as 
speclfied.1D. SectlollS 5.5 and 5.6 page 44 and 
they ahaJl be replaced when they do not con­
form to these Sections and Tables 12, 13, 14, 
or 19 pages 4'1. 48 and 51. Failure to observe 
these rules mfght cause excessive flange pres­
sure '&round the hole of the wheel. This is 
espec:iaD, true of wheel-sleeve or adaptor 
flanges. 

An 8aDges should be frequentl1 inspected lor 
compliance with this rule. 
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5.S.S SLEEVE FLANGES 
In mounting Jarge hole wheels, it is most im­
portant that. equipment and mounting proced­
ures are satisfactory to avoid distorting of 
flanges. Careful mounting procedures, using 
new clean -blotters and gradual criss-cross 
tightening ~of the mounting screws, are im­
portant. Excessive tightening beyond that 
necessary to drive the wheel without slippage 
results in: abnormal stresses near the hole. 
This must be avoided. 

5.9 Repairs and Maintenance 

A Standard Inspection Frequency Schedule 
should be adopted by each grinding wheel user 
depending..:on his experience and severity of 
use. 
,. 

48 

ILLUSTRATION No. 69 

Cleele fUr;age. tritA .traifl M edge to be IUr. tAer 
Are Mt .WClrp.d or 8J"'I&Kg. 
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FIGURE NO 41 
Drivit&tl /f4ftge .eCltnd to apmdlt!. See Sectiml 6.' Page ~5. 

TABLE 12 
MINIMUM DIMENSIONS FOR STRAIGHT"llELIEVED FLANGES 

Ae B(l) C D E 
Minlmum Radial Width of Minimum Minimum 

Diameter Outside Bearing Surface Thickness Thickne .. of 
of Wheel Diameter of of Flange Flange at Edee 

Flangea Minimum Maximum at Bore of Recesl 

Inches Inchea Inches Inches Inches Inches 
1 % n IJ6, n n 
2 ~, % -h % -It 
3 1 % ~. i. -It 

.. 1% - % U· /. % 
Ii 1~. -I. % % 
6 2 % 'At % -h 
'1 2% % ~ " it 

8 21~1 % 'At % -h 
10 3% n % % % 
12 4 n % ~ n 
14 .. ~. % ~ % "-16 Ii% % 1 % "-18 8 ~ 1 " % 

20 61~. " 1% % " 22 '1% % 1% % n 
24 8 ~ 114 % n 
26 I 81~e % 1% _. 

% % 
28 9% '% 1~ % ~ 
SO 10 '% 1~ % % 

as 12 1 2 '% % 

d 14 1 2 '% % 
48 16 1% 2 ., 

IIJ6, 1 
60 20 1% 2 1% IIJ6, 
'12 U 1% 2'dt 1% 1% 

-Flug .. lor.,luI. 1&1Ider. iacM' dia.!Mtn Wl.tJ.Jf b. '''If'. lined ar&d .bU b. tfttI.inta.iMd flat ar&d tne. 
(1) For acqtiou to ",iftimK", outride di4metn olflaftgA • • et ptl.nlgTlJpA 6.1 er&d 6.1.1 • .Dim.eftriotu ls.ud are 
roK..red to + H, iKcAn. 

4'7 
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... 1---------- • 
FIGURE NO. 4Z 

TABLE IS 

.. \ 

MINIMUM DIMENSIONS FOR STRAIGHT UNRELIEVED FLANGES 
FOR WHEELS WITH THREADED INSERTS OR PROJECI'ING STUDS 

s- T 
A Minimum Outside Minimum Thlcmeaa 

Diameter of Wheel Diameter of Flange of Flange 

IncheS Inches Incbes 
1 % ~ 

2 1 ~ 

a 1 ~. 
4 1" ~II 
IS 1'4 '" 6 2 " -NOTE: Mue 1>. large __ ,,1 to 'Idnd b'lIo'lf~ eM bu1ia,.· WA.er. pr'tnt' aXCMr or 

CKpl>"1c l>uAiag ar. u.d. tAia foomot. dotl 110& appl,l. 

I • I 

,~I~:<i 
U~ ..... '_1-

FIGURE NO. 43 

TABLE U 
MINIMUM DIMENStONS FOR STRAIGHT ADAPTOR FLANGE-FOR 

ORGANIC BONDED WHEELS OVER 1~ INCH THICK-

E 
Wheel B D Minimum 

Wheel Diameter Hole Diameter Minimum Minimum Thickness of 
Flange Thlcknell of Flange at Edge 

Diameter Flange at Bore of Undercut 
Incbes Inches Incbes Inches Inches 

12 " 6 ,. 
'" to 15 '7 ~ " 14 6 8 ~ '" Larcer thaD -" " 6 ~ " 14 15 '7 ~ " to e 8 ~ '" 18 7 9 ~ " 8 

.... , 10 ~ '" Larcer thaD 6 8 1 % 
18 7 9 1 % 
to 8 110 1 ~ 
24 " 10 12 1 % 

12 U 1 % 

Larcer thaD 24 to ao 12 1& . 1 % 

t.arcu thaD ao to 16 12 ,1& 1" ~ 

48 
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F· 
(D-E) 

Minimum 
Thickness 

Inches 
~ 
~ 
~ 

~ 
~ 
% 
% 
~ 

~ 
% 
~ 
% 
% 

% 

% 
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Comer UDdercut 

FIGURE NO • .cs 
MaltJpIe Screw MoanUnE 

.. '" ... .. 
.. .. .. .... : : " ... " ... 

.. ..... . ' .. 

Drivinll jfanlle .ecured 10 .pindle. See Section 5.7 Palle -'5. 

TABLE JS 
MINIMUM DIMENSIONS FOR STRAIGHT FLANGES-FOR :IlECHANICAL GRINDERS 

12,500 S.F.P.M. to 16,500 8.F.P.M.(1) 

"'8" Minimum "D" Minimum "E" Minimum F*CD-E) 
Wheel Wheel Hole Thickness of 

Diameter Diameter 
Flange Thickness of 

Flange at Edge 
Minimum 

Diameter Flange at Bore 
of Undercut 

Thickness 

20 6 8 1 % ~ 

20 8 10 1% % % 

24 12 15 2 1 1 

30 12 15 2 1 1 

86 12 15 2 1 1 

(')FLANGES ,ho.U be 01 .uel, qualitN SAE 10.0 or equivalent, anMaled "late, keat treated to Be 15~0. 

*For IDMela "wder 1 '* i7ICA. thick F ciifM'ltlioll ,ho.U 'ItOt 8:r:ceed ",Dey., o/IDAed tAickfte ... 

Wheel 
Diameter 

20 

20 

24 

SO 

I • I .. ~~r~I~7.1 
£.{~ ..... '-~ 

. FIGURE NO. 46 
Drivinll flanlle .ecured to ."indle. See Sectiox 5.1 Palle ",5. 

TABLE 16 

MINIMUM DIMENSIONS FOR STRAIGHT ADAPTOJUFLANGE-FOR 
ORGANIC BONDED WHEELS USED ON SWING FRAME GRINDERS AT 

1%.500 8.F.P.M. to 16,500 8.F.P.M.(1) 

'"li" Minimum "D" Minimum "E" Minimum 
Wheel Bole Flanee Thickneu of Thlclcnesl of 
Diameter Diameter F1anee at Bore Flanee at Edge 

of Undercut 

I 8 1 % 

8 10 1 ~ 

1% 15 1"- % 

~ 1& 1"- % , 

F·CD-E) 
Minimum 
Thickneaa 

. 
% 

~ 

I~ 

1% 
r)FLANGES.uu H _, mtl. ~ SAE 10,,0.,. eqxiVClln&t. _.-aled "lau, Meat trcllttd eo R., ~5~0. 

-For IIIANla ...rn I ~ iIIcl &Wet , tfiw.1in dell ILOC acnd ~'" ., lIIu,l .. icbc .. 
: 48 
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Comer Undercut FIGURE NO. 48 
FIGURE NO. 47 

Multiple Screw Mountinc 
Central Nat Mountill&' 

Drivi"" flaflge .eCKTed to .pindle. 
Driviflg /f4",,' .,ettm to epiMle. Ser Section 5.7 Page .U. See Section 5.7 Page "5. 

TABLE 17 

MINIMUM DIM~SIONS FOR STRAIGHT FLANGES FOR HEAVY DUTY, 

BIGB SPEED FLOOR STAND GRINDERS(l) 
1'2,500 S.F.P.M to 16,500 S.F.P.M... 

Wheel Bole "B" Minimum "D" Minimum (2) 
Diameter Diameter Flange Thickness of Flange 

Diameter at Bore 

20 8 thru 10 8 thru 12 1 
24 12 15 1% 
30 12 15 1% 

r)FLANGES,Aczll h o/,u.l, quaUt¥ SAE 10"0 or .qui",dent, CI'/tnaud pleu, hect tr.at/ld to Re !5-30. 
(I)For ee'lttral _t _flting, inereue "D" dime'lt8iofl bJl % in. lor _ch ",heel Ne .hOtufl. For llengn not heat 

treated, iflereue "D" dimeMoll b¥ % ifl. lOT each toherl rizr .hotD1L 

B 

FIGURE NO. 49 
Doable End Spindle 

FIGURE NO. 50 
Open End SplDllle 

TABLE 18 

MINIMUM DIMENSIONS FOR FLANGES FOR ARBORLESS WBEELB-ORGANIC BOND 

Wheel Bolt Circle "B" Minimum Torque .Used Hounti~ Bole Size 

DIameter Diameter Fla~ in HoUDtinK Dimenaiona. (9 holes) 
Diameter Ft. Lb&. (hole. equaU7 apaced) 

i J 8% {t 8'% I I I 
18 , 30-40 AU lDoantinK hOlea aha11 

r 
be U- lnaide IdIa~ter, 

ZO 8 I 10" ao-co 
with • fiber balhine In 

24 .. " 12 4o-eD place, Dot to exceed II-
SO 11 1'" 40-80 oatald. diameter. 

-
60 

/ 
, r 
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FIGURE NO. 11 

.' . 
.. ', ::. -."0 ..... 

Driving f!q.nge secured to lpindle. See Section 5.1 Pa.ge 45. 

TABLE 19 
IIINIMUM DIMENSIONS FOR STRAIGHT FLANGES USED AS WHEEL SLEEVES 

FOR PRECISION GRINDING ONLY 

B D E 
Minimum 

Wheel Minimum Outside Minimum Thielmess Thidmessof Wheel Diameter Hole Diameter Diameter·of of Flange Flan~e at Edge Flanr. at Bore of Ddereut 

IDehe. Inches Inches Inches Inches 
12 to 14 Ii '1 % Tr 

Ii '1 " n 
6 8 " n 

Larrer thaD 14 to 20 8 10 " n 
10 11% " n 
12 13% " n 
8 10 % % 

Larrer than 20 to 80 10 11% " % 
12 13% % % 
IS 17% % % 

12 13% % % 
16 1'1% % % 

Larrer than ao to 42 18 19% % % 
20 21% % % 

16 20 1 % 
Larrer than 42 to 60 20 24 1 % 

24 29 1'" 
,. 

Note: TAu. f!q.ftl/el tllGJr be clc",ped tOl/etlter bit "'114M 01 4 cm.tral nut, Of' br CI .erie. 01 bolu Of' lome 
otMr equit1Glext ftUlClM 01 lutefliflg. li'0f' MU aUlII 11ft411IlT CMfI .Ao---'fI eM. telblll, lUll C4ble 11. 

I 
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CODE REGULATIONS 
Section 6 

MOUNTING 

6.1 Inspection 

Immediately before mounting, aD wheels ahalI 
be cloaeJy lDspected and BOaDded by the user 
(rln& test, see Rdlon 2.3 page. IS) to make 
ure they have not beeia damaged In transit, 
storage or otherwise. The spindle speed of the 
machine shall be checked before mounting of 
the wheel to be certain that It does not exceed 
the muimum operating speed marked on the 
wheel. . 

6.2 Arbor Size 

Grinding wheels shan fit freely on the spindle 
and remain free under aD grinding conditions. 
A controDed dearance between the wheel hole 
and the machine spindle (or wheel sleeves or 
adaptors) Is essential to avoid excessive pres­
sure from mounting and spindle expansion. 

To accomplish this, the machine spindle shall 
be made to Dominal (standard) size plus zero 
minus .002 Inches, and the wheel hole shall be 
made suitably over size to assure safety dear­
anee .. UDder the conditions of operating heat 
and preSsure. The spindle diameter should not 
be less than Bated in section 3.5 page 21 and 
Table I page 22. 

6.3 Surface Condition 

AU contact nrraces of wheels, blotters and 
Banges shaD be lat and free of foreign maUer. 

6.4 Bushing 

When a buahlnC .. aaed In the wheel hole It 
ahall DOt exceed the width of the wheel and 
·ahaII DOt eontaet the ftances. Loose reducing 
b~ (not medwalcall7 held) uould not 
be ~ with wheels ... than % bach in thick· 
n-. 
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Explanatory Information 
(NOI' P AllT OF oUIll CODE) 

Section 6 
Mounting 

6.1 Inspection 

A cracked wheel is unsafe 
and must not. be used. If 
any evidence of. damage is 
found, the ,. information 
should be reported to the 
manufacturer and ar­
rangements made for in­
spection. 

6.2 Arbor Size 

ILLUB'ntATJON No. 70 

MRift.ll ult" 

The machine spindle or adaptor size must be 
maintained by- the user. Worn or undersize 
spindles or adaptors can c a use an out-of­
balance condition, contributing to wheel failure. 

6.3 Surface Condition 
Flanges can be distorted by excessive tight­
ening or burred by dropping and should be 
checked periodically. (See section 5.9 page 46 
Repairs and Maintenance.) Inspection for for­
eign particles should be made on wheels, blot­
ters and flanges. 

Presence of foreign particles in these areas 
can result in uneven pressure against the sides 
of the wheeLeausin'g stresses that can lead to 
wheel failure.-. Scuffed or damaged blotters 
should be replaced. 

6.4 Bushing 

If a bushing is wider than the wheel in which 
It is used it will interefere with proper tight­
ening of the flanges against the wheel. 

; The power required to drive a grinding wheel 
is transferred through the flanges. If this 
power is partially or completely transferred 
through the bashing, wheel.failure may result. 



I 

i 

6.5 Blotters 
When blotten or &ange fadngs of compressI­
ble .aterlal are required. they shall cover 
_tire contact area of wheel flanges. 

Highly compressible :daterial Buch as blotting 
paper as normally used IInould not exeeed .025 
Inches in thickness. 

If material of lower compressibility Is used. 
crater thickness may be necessary. 

Blotters need not be used with the following 
types of wheels: 

1. Mounted wheels. 

2. Abrasive discs (lnserted nut, inserted 
washer and projecting-stud type). 

3. Plate mounted wheels. 

4. Cylinders, caps or segmental wheels Lhat 
are mounted in chucks. 

5. Types 27 and 28 wheels. 

6. Certain Type i and Type 27 A cuttlng-ofr 
wheels. 

7. Certain internal wheels. 

8. Type" tapered wheels. 

9. Diamond wheels, except certain vitrified 
diamond wheels. 

6.6 Flanges 

AU abrasive wheels shall be mounted between 
Oanges which should not be less than one·third 
the diameter of the wheel. For exceptions and 
further explanation see section 5 page 42. 

6.7 Multiple Wheel Mounting 

When more than one wheel Is mounted be­
tween a single set of langes, wheels may be 
cemented together or separated by specially 
desfrned spacers. Spacers shall be equal in 
diameter to the moanting langes and have 
equal beariDc 81Irfaees. When mounting wheels 
whleb have not beeIl cemented together, or 
ones which do not atlUze separating spacers, 
care mast be exerdsecl to ase wheels speclaUy 
lII&IlafactarM for that purpose. (See eection 
1.7.1, pap 45.) 
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6.5 ~Blotters 
Blotters are used for several reasons. Thl' 
tend:to cushion the pressure of the tlange~ 
against high points or uneven surfaces and 
distribute the pressure evenly. They prevent 
damage to the surfaces of the flanges from the 
abrasive surface of the wheel. They provide a 
better coefficient of friction than would be ob­
tained between the flange ~d the wheel, there­
by -providing better transmission of the driv­
ing power to the wheel. 

II 

ILLUS'l'RAnON No. '11 
Nott the 1I1otttr IIthOttK tAl' cdiruive 

tohetl And the flaKge. 

6.6~Flanges 

Flanges drive the wheel and must have St' 
fici~t contact area. They must be of prop\:. 
deSIgn to prevent distortion causing damaging 
stresses in the wheel. 

INCORRECT 

lLLuSTIlAnoN No. '12 
'1'A. &hove elearl., iUJUtf"Gte. tAe renl" C1tcouKtered 

tobK tAe .,ri7ldle cml "ue ia ezcunvelJl tigAteKed. 

6.7 Multiple Wheel Mounting 

Soft compressible blotter material is not gen­
eraJbr satisfactory for use as & spacer. Spacers 
should be of material rated as of low compres­
sibility such as soft copper or brau. 
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6.8 Tightening of the Mounting Nut 

6.8.1 SINGLE END NUT 
The spindle end nut shall only be tightened 
8ufflclently to drive the wheel and prevent 
sllppare. 

6.8.2 MULTIPLE SCREWS 

Multiple acrew nl,ies shall be tightened uni­
formly to prevent springing of the flanges 
and to insure even distribution of mounting 
pressure over entire surface of the flanges. 

6.9 Direction and Length of Thread 
on Machine Spindle 

If flanges are tightened by means of a central 
nut, three conditions shall be maintained. 

1. Spindles shall be of sufficient length to al­
Iowa fuD nut mounting. 

2. Threaded portion IhaJI be of sufticient ex­
tent 110 that the threading shall extend well 
inside the flange but not more than half way 
withln the hole of the wheel. . 

3. Th~'~'direction of the thread shall be such 
that to remove wheel the nut must be turn­
ed the same direction as the wheel rotates 
when in use. 

6.10 Threaded Hole Wheels 

Special consideration other than Usted above 
must be given to threaded hole wheels of the 
following types: 5, 6, 11, 16, 17, 18, 18R and 
19. 

The machine spindle for 8uch wheels shall be 
provIded with an unrelieved flat flxed back 
flange to aDow the wheel to be screwed firmly 
against IL 

The direction of the thread shall be such that 
to remove the wheel It mast be tumed in the 
same dlrect10n It rotates when In use. 

The ~ of the aplDdJe shaD be such that 
it shaD DOt bottom In bJiDd threaded hole type 
wheels. 
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6.8.2 MULTIPLE SCREWS 
The gradual-tightening of screws on multiple 
screw type flanges by use of a torque wrench 
is recommended. The tightening should pro­
ceed from one screw to one diametrically op­
posite and then in a criss cross manner until 
sufficient pressure is applied uniformly to 
prevent slippage. Care must be taken to avoid 
excessive tightening as it may cause springing. 
of the flanges resulting in wheel breakage. 
Torque pressure of 15 to 20 foot pounds is 
common with single wheel mounting,' how­
ever, some exceptionally severe operations re­
quire greater pressure. 

6.9 Direction and Length of Thread 
on Machine Spindle 

/ 
FIXED 

FUUlGE 

ILLU811U.TtON No. 73 
The .pindle U 01 .ujficient lenl1th. to a.ccommodate 

the wheel and fta,nl1e,. 

6.10 Threaded Hole Wheels 

When threaded hole wheels are used, as in 
cups, cones ,and plugs, the size and mass of 
threaded hole wheels shall be kept within lim­
its which have been found safe by experience 
for this mounting procedu:-e. 

With this type of mounting, a relieved back 
flange shall DOt be used. If made with a relief, 
it can pull the bushing out of the wheel. See 
Illustration No. 74. 

ILLUITU.T10N No. '74 

Me",,"., 0' ~rtGd.tcl W. -lee' •. 



Threaded hole wheel mounting should not be 
asecI with wheels ~er than 6 Inches diam­
eter. 

Threads In tbreaded bole wheels should be of 
clua ZB It and should be reUeved on the side 
Ittlng against the lange 80 as to allow the 
wbeel to be screwed firmly and fiat against the 
back flange. 

6.11 Mounting of Abrasive Discs 
(Inserted Nut, Inserted Washer 
and Projecting. Stud Type) 

For requirements for mounting of abrasive 
discs see section 3.13 page 25. 

6.12 Mounting of Plate Mounted 
Type Wheels 

For requirements for mounting plate mounted 
type wheels see section 3.14 page 26. 

6.13 Safety Guards 
At tbe completion of wheel mounting the safe. 
ty guard sbould be checked for condition and . 
adjUstment If necessary. AD abrasive wheels 
shall be provided with safety guards. (See sec· 
tion" page 27 for fuU Information and excep­
tions.) 

6.14 Mounted Wheels 
Tbe maximum afe operatin&' speed for mount­
ed wheels shall be determined by the following 
factors: 

1. Shape aDd size of mODDted wheel 
2. Size of IIUlIldreL 
a. Overhanc 01 ..... dreL 
4. Wheel spedlcaUona. 

(See aectlon 10 pap 69 for esplanaUon, and 
Tables 23 tllroaah 31 pages 72 throa&'h 85 
for.,.u.) 

I 
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6.13 Safety Guards 

. .. -I!t:.,.. .. 
I . 

.Iu.US'T'ItATlOH No. '16 
Not. tAtn.ell cl •• i,1Itcl cup tIIA.el ,UClref. 

6.14 Mounted Wheels 

Since the overhang of the mandrel of a mount. 
ed wheelis a factor in determining the maxi. 
mum allowable operating speed, care should 
be taken to assure the overhang conforms to 
the limitations set forth in section 10 page 69. 

( 



6.1S Type 27 and Type 28 Wheels 
Type 27 and Type 28 wheels, because of their 
shape ad usage, require specially designed 
adaptors. The back ftange shall extend beyond 
the central hub or raised portion and contact 
the wheel to counteract the aide pressure on 
the wheel In use. The adaptor nut which Is less 
than the minimum one third diameter of wheel 
fits In the depressed side of wheel to prevent in­
terference In aide vlnding and senes to drive 
the wheel by Its damping force against the 
depressed portion of the back flange. The vari­
ance In ftange diameters, the adapto.r nut be­
In, less than one third wheel diameter, and 
use of aide pressure In wheel operation limits 
the use to reinforced organie bonded wheels. 

Mounts which are affixed to the wheel by the 
manufacturer shall not be reused. 

Type 27 and Type 28 wheels shall be used only 
with a safety guard located between wheel and 
operator during use. (See section 4.3.7.1. page 
30 and Figure 39, page 39.) 

6.16 Type 27 A Wheels 

Type 27A euttin,-off wheels are designed to be 
mounted by means of ftat non-relieved flanges, 
hannl matchlnl bearing surfaces not less 
than one-fourth the wheel diameter. See illus­
tration No. 77. 
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6.15 Type -27 and Type 28 Wheels 
Type 'l:I and 28 wheels are designed for spe­
cific usage on right angle bead grinders. Type 
2't with -fiat outer area is better 8uited for 
notching o.and cutting operations as well as 
flat area .igrlnding. Type 28 with aaucer­
shaped outer area is better suited for corner 
cleaning ;work. When' these wheels are sup­
plied with.a throw-away type adaptor (mount­
ing flange: attached by the manufacturer) J the 
adaptor should not be reused. It is important 
'when mounting Type 27 and Type 28 wheels 
that proper contact is made with the larger 
back flange. 

Flanges~should be checked for flatness since 
a warped flange will cause vibration and pos­
sible wheel failure. 

.E .... ING SURF ... a 

I'IOJ'fILY MOUNTED 

.' .... i'.".i¢ .. i .. ~. r::::;o;ihn.;:>. •... ,.w, .... "":;. . .'~ . 

IN RECT 
IMPROPULY MOUNTED 

TYI'I 71 WHEEL 

ILLUSTRATION No. '16 

TJlpe. ~7 AM !8 wAeela, becaue 01 tAeir .1uJpe 
require rper:i4l1J1 de.iS1ned a.daptora. • 

6.16 Type 27AWheels 
Type 27A wheels are designed for cutting~ft' 
on specially designed machines to provide side 
relief or clearance when used. 

I 

ILLUS11tATJOK No. ~ 
'I'M 'I'~f ~TA WMd U "'OIl1l'fd IId_fn jt4t 
IIOn·rriifvfci f&G1lI1f1 of efl1'41 Nez",.., nr/ru:fI. 



6.17 Type 2 Cylinder Wheels 

Type 2 CyJiDder wheels have diameter, wheel 
thidmess aDd rim thickness dimensions. The 
wheel Is moantec1 OR the diameter with arlnd­
Iq performed OR (wall) rim. The wheel is 
chucked or cemented directly to the machine 
face plate whleb Is aeearely attached to ma­
chiDe &piDdle. The machine face plate shall be 
4&1, concentric aDd at 90 degree an g I e as 
mounted to machine spindle. (See sedlan 3 
page 20, Table 2 page 25 for minimum thick­
ness of machine face plate.) CyUnder wheels 
shall be used only on machines equipped with 
band type safety pards that conform to gen­
eral specifications outUned in section 4.11 and 
4.12 page 40. 

6.18 Segments 

Segments individually chucked in suitable 
holding mechanisms to form a grinding unit 
shall be moantec1 in a manner prescribed by 
manufacturer of the chucking device. The 
safety pard should conform to that used for 
CyUnder Wheels, see section 6.17 and specifica­
tions outlined In section 4.11 and 4.12 page 40. 
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6.17 Type 2 Cylinder Wheels 

ILLUIlftATlOH No. '78 
Ezeatftpr.. 0/ T¥1H I qlinder taM.lt, 

6.18 Segments 

Iu.UIlftATJOH No. '7i 
A •• gmntGl taMe' aaem&lv. 



CODE REGULATIONS 
Section 7 
SPEEDS 

7.1 Standard Speeds 

'1.LI STANDARD MAXIMUM SPEEDS 
The muimam OperatlnE speed of each wheel 
shaD be established b,. the wheel manufactur­
er. Table 20 page 59 indicates maximum sur­
face feet per minute (SFPM) for various class­
es of wheels. (See Sec. 1 page 1.) 

The Dumber of revolutions per minute may be 
lncreuecl as the diameter of a wheel Is re­
duced through wear, provided the orlginaJ sur­
faee feet per minute (SFPM) Is never exceed­
. ed. (The speed table on page 86 will be help­
ful In CODvertlnE RPM to SFPM.) It shall be 
the aser's responslblUt,. not to exceed these 
maximum operating speeds. 

'1.1.2 MACHINE BUILDER'S 
RESPONSIBILITY 

All wheels dasslfled for use under Table 20 
pqe 59 of this Code shall be used on grind­
IDE machines designed and equipped in accord­
anee with the following Code sections: 

a. Sec. 3 page 2O-General Machine Condi-
tions 

h. Sec. .. page 27-Safety Guards 

c. Sec. 5 page 42-Flanges 

7.J.3 WHEEL USER'S 
RESPONSIBILITY 

All grinding wheels shall be used in conform­
ance wJth instructions gil'en in: 

L Sec. 1 page I-Deftnltions 
b. Sec. a page 2o-General Machine 

Conditions 
c. See. "page 27-Safety Guards 
d. See. 5 page 42-Flanges 
e. See. 6 page 52-Mounting 
f. Sec. '1 page 5s-c3peeds 
c. See. 9 pqe 66-General Operating 

Rules 

and shall be handled. stored and inspected In 
accordanee with Section 2 page 16. 

I 

GrlncUDc wheels 1ISed at speeds h1cher than 
thoee UowD .. Table 20 pap 59 ahaD be BUb­
ject 10 the addltloaal requlremeDta oaUined In 
SectIoa 8 pap 6Z Speclal 8peecls. 

I 
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Explanatory Information 
(NOT PoUT OF ANSI CODE) 

Section 7 
Speeds 

7.1 Standard Speeds 

7.1.1 STANDARD MAXIMUM SPEEDS 

The maximum operating speeds established in 
Table 20 page 59 have proven satisfactory for 
the w.heels as classified. 

Under no condition. should a wheel be oper~ 
ated faster than the maximum operating speed 
established by the mat:lufacturer. This is the 
responsibility of the wheel user. 

The maximum operating speed as determined 
by the manufacturer is dependent on the wheel 
shape and strength. The strength of a bonded 
abrasive wheel may be defined as the ability 
of the wheel to withstand rotational stress. 

The maximum operating speed is not neces­
sarily the most efficient grinding speed. Bet­
ter results. are frequently obtained at lower 
than maximum operating speeds. 

7.1.2 MACHINE BUILDER'S 
RESPONSIBILITY 

The repeated references to other applicable 
Code Sections and Regulations are important. 
All designers of grinding machinery should be 
familiar with these sections. Their proper ap­
plication has a direct relationship to the safe 
use of grinding wheels. 

7.1.3 WHEEL USER'S 
RESPONSIBILITY 

The repeated references to other applicable 
Code Section~ and Regulations are important. 
All users of grinding wheels should be familiar 
with these sections. Their proper application 
has a direct relationship to the safe use of 
grinding .... heels. 

- ....... e' • .. -~-. 



CluaI-
ftcatJoll 
Number 

STANDARD MAXIMUM SPEEDS 
IN SURFACE FEET PER MINUTE 

Inorpnic Boncla 

Low TJpes of Wheel. Medium Hirh 
(See Section 1 for Definitions) Strenrth Strencth Stnnrth 

Orpnic Bond. 

Low Medium Birh 
Strencth Strenrth Strenrth 

~-Stratcht Wheet.-ueept 
IftcatioDl8. 'I. 8.10.11.12 OPERATING SPEED SHALL NOT EXCEED: 

ADelia below. SFPM SFPM SFPM SFPM SFPM SFPM 
T7Pe C--Taper Side Wheels 
T)'.c!:d 20, 21. 22. 23, 24, 25. 26 

• DontaUedand/or &,500 S,OOO 6,600 6,500 8,000 9,500 1 relined wheel.. (Except 
C1aaaifieation ., below.) 

'1')'pe II-Dish _heel. 
T7Pe IJ-Sauct!r Wheel. 
Tn»ea 18,17, 18. 19-Conea and Plup 
Type Z-CyUnder Wheel. includinr 

I plate mounted, Imerted nut and 5,000 5~00 6,000 5,000 6,000 7,000 
projeetinc .tud-Secmenta 

Cup Sbalb Tool Grinding Wheels 

a (For bed Bue Machines) 
4,600 6,000 6,000 6,000 7,600 8,600 T7Pe a-8traight Side Cup. 

Type ll-Flaring Cups 
Cup Shape Snagging Wheel. 

(For Portable Machines) 
6,600 8,500 6,000 8,000 8,500 , 

'1')'pe a-8tralght Side Cup. 4,500 
T)'pe ll-Flarinc Cup. 

Abrasive Discs: Plate Mounted 
I Inserted Nut and Projecting Stud: 6,600 6,000 6,600 5,500 7,000 8,600 

Solid or Segmental 
Reinforced Wheels TJpe 1 

lUx. Di&. 4- X X 
Max. Thickness 1.4. 

X 9,500 12.600 16,000 

Max.Oia. lO-
X X X 9,500 12.500 14,200 e t Max. Thickne .. %. 

All Other Diu. and Thicknesses X X X 9500 1~00 12.500 
Reinforced Wheel_Types 27 and 28 

Max. Oi&. 8- X X X 9,500 12,500 14,200 
Max. Thickness %" 
Max.Oia. 9--Over % - Thick X X X X 9,600 11.000 

TJpe 1 Wheels for Bench and 
Prdestal Grinders and 

T)'pea 1 and 6 for Surface Grinders 
in following .ize. only. 

'1 '7. di&. up to 2· thick and up to 
2- hole 6,600 6,326 6.600 6500 8,000 9,600 

8- di .. up to 2- thick and up to 
2" hole 6,500 6,825 7,660 6,500 8,000 9,600 

Diamant! Wheela 
X X 18,000 X X 16,000 Cutttq.~-W. IAm, lAIRS·· 

a Metal Boncl X X 12,000 X X X 
Resin Bond X X X >.. X 9,500 
Vitrift1!d Bond X X 6,500 X X X 

9 
Cutt.lnl' Oft' Wheel. Type 1 and 27 A 

Lal'Ker than 16- dia.. Including' 
Reinfolftd Organic 

X X X 9,600 12,000 14,200 

Cutt.inc Oft' Wheel. Type 1 and 27 A 
X X X 9,600 12,000 16,000 10 16- di&., .;::~er-Includinc 

ReinforCed nie 
11 Thread and Flute Grinding Wheels 8,000 10,000 12,000 8,000 10,000 12,000 

Cranbhafc and CamabafC Grinding 
12 Wheel. 1,500 8,000 8,500 6,500 8,000 9,600 

T)'pe I Snagidnc Wheel. 16- di .. . 
and Larcer, ~nic Bond, Non 

IS Reinforced U on Special1, 
Desiped Swine Frame and X X X X X 12,500 
Mechanical Grinders 

14 Intemal Wheela-T)'pe 1 and , 6,&00 8.000 B.5OO ! 8,500 8,500 9,soo 
! Maximam di&. ,-

·N ...... ..,.. SUr» tc-..;.c.«oa. ncla&det .... ,_u,"-
··SCn 'ft ".. .... .,.., su,.., •• ~ ... ANSI B14.J.""'~ 0lI4l1. D{AWIOWd WAHZ BU.,.,. 
N.,.: rw ... w.,., ftr/lIMlnt per"'k (SFPJI) .. f'ftICIz.tiou fin' .u:~.k (RPM) .. , Coavtnioa Ta61, .... ". . . 

~~t.:;:.. NCtIft •• ~ to-Gn.eraZ Jldiu CntIitiou: Smin .... ,." n - So/,.. Gurda: .. cCio1t I. po,," 
289'" t .• ~. II 



7.1.4 WHEEL MANUF ACI'URER'S 
RESPONSIBILITY 

AD wheels ahaD be tested In accordUlee with 
Table 21. .. .. me c:uee the shape, alze, con­
atraeUcm, or 1IIIe conditions of the wheel make 
the 8peed test impractical or annecessary. Ex­
.... ples 01 wheels which need not be speed test­
ed are: 

Wheels lea than 6" diameter; 
Diamond wheels. meta] and organic bonds; 
BaD pincllq wheels; 

Secments. .... entaJ dise wheels and disc 
wheels; 

Jlep)atlnc wheels (for eenterJess type 
crinders); 

Monnted wheels. 

7.1.4 WHEEL MANUFACTURER'S 
RESPONSIBIUTY 

The test .. peed subjects a grinding wheel to 
significantly greater forces than does the safe 
maximum- operating speed. This test estab­
lishes anadequate factor of safety provided 
the wheels are used in accordance with safe 
practices:.-outUned in this Code and have not 
been altered, damaged or abused af~r speed 
testing. 

The speed test does not justify operation of 
the wheel: at higher than the safe maximum 
operating speed established by the wheel man­
ufacturer. The maximum safe speed should 
never be-exceeded because the additional test­
ed strength covers other normal grinding 
stresses. 

TABLE Zl 

WHEEL MANUFACTURERS TESTING SPEEDS 

Operating Speed Minimum 
CJ ... of Wheel Surface Feet Per Minute Test Factor· 

Cuttln"..otr -Wheel. AI1.~a 1.20 
All Bonds aDd Wheel Twea 
(Except Cuttlng-otr wbeels) Up to 5,000 1.25 
AU Bonds and Wh~ Types 
(Except Cutting-otr wheela) Faster than 5,000 1.50 

, . 
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7.2 Speed Check of Machines -
User's Responsibilit1 

The apeed of the wheel aplndle Oil crlndlDg 
•• thlnes shaD be frequeat~ checked with 
nltable lDstnameats, by competent aser per­
BOlIDe), to make n:re that the speed Is correct 
for the 8Ize ud type of wheels aaed. A suit­
able record of Rth speed checks ahould be 
IIULlnta.llled b7 the aser. 

7.3 Speed Adjustment Control­
User's Responsibility 

U the speed of the machine wheel splnelle Is 
adjustable to compensate for wheel wear, the 
speed adjustment ahaD be under the oper­
vislOD aDd coDtrol of competeDt and authorized 
Pen!IOas onlf. . 

Z898 
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'1.2 ~peed Check of Machines -
Users Responsibility 

It ta of special Importance that portable air 
arlnders ,should be checked to be Bure that 
proper air.preaaure fa maintained and that the 
machine CQvernor mechalifam fa clean. in ~ 
operating-condition, and functioning properly. 
This reference to air grinders fa not intended 
to overlook the nece88ity for a regular check 
of the speed of wheel spindles on aU types of -
grlnding =machines. The user should assign 
this responsibility to competent personnel us­
ing equipment properly designed for such 
speed check purposes. The user should also 
keep a regular inspection record of such speed 
checks. 

'1.3 Speed Adjustment Control-
" User's Responsibility 

Certalnmachines are designed with adjustable 
speeds to-permit maintenance of efficient sur­
face speeds by increasing the wheel spindle 
apeed to:compensate for wheel wear. Special 
care muat" be exercised under proper supervi­
sion. to-be certain that the present operating 
apeed of :"the machine conforms to and does 
not exceed the peripheral speed in surface feet 
per minute as established for a new wheel. 
(See conversion table. page 86.) 



CODE REGULATIONS 
Section 8 

SPECIAL SPEEDS 

8.1 Introduction 

This settlon of the Code Is desil1'ed to reeog­
me the ImportaDce of conliDuing development 
In the sc:ience of piDdlDg with bonded abra­
sive wheels. In such development it Is well to 
restate the fact that the maximum safe oper­
ating speed marked on a wheel Is not neces­
sarily the most efficient grinding speed. Better 
results may be obtalned at lower speeds. Con­
staDt reference to and a knowledge of the 
regulatioDII of this Code will be helpful in plan­
ning the development of new equipment. 

This section also defines the respoDSiblllties of 
the Wheel MaDufacturers; the Machine Build­
ers (including one who converts, changes or 
otherwise alters a crlndlng or cut oft machine 
from the design or purpose orlelnally supplied 
by the bunder); aDd the Users of wheels and 
machines. It shall be understood that these 
areas of responslblUty apply to those wheels 
aDd machines operated at ~pedaI Speeds In 
excess of those listed In Table 20 page 59. 

8.2 ~uirements for Special Speeds 

Wheels used on &pedal applications at speeds 
higher than those listed In Table 20 (Section 
7 page 58) ahaU only be used subject to the 
followiDa" three condiUcma: (A), (B) and (C), 
OD electively parded, fully protected ma­
chines. 

8.2.1 CONDmON A-THE WHEEL 
MANUF ACI'URER 

The wheel DlaDufadurer ahall make certaln 
that the wheels are of adequate s~h. have 
heeD/tested at a saltable OYenpeed In accord­
ance with SecUoa 7.1.4 pale 60. and bear the 
wheel lIWlafacturer9

• appronJ of the higher 
speed. See SeeUoa 1.2.17 pap t for/defbdUon 
of -rhe Wheel Manafact.arer". 
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Explanatory Information 
(NOT PdT OJ' ANI1 COnE) 

Section 8 
Special Speeds 

8.1 Introduction 

The ~inding or :-eutting-off operations per­
fonned with bonded. abrasive wheels on many 
different types of:machines are extremely im­
portant factors in.the industrial productivity 
of our country. It.is essential that wheels be 
operated and that-machines be designed in ac­
cordance with the-sections of this Code and 
that the users of wheels and machines observe 
the. safety measures applicable to them in this 
Code. The cooperation of all three parties 
should materially;aid in promoting the safe 
use, care and protection of abrasive wheels. 

8.2 Requirements for Special Speeds 

When wheels are used at speeds in excess of 
standard' speeds . listed in Table 20 page 69 
extra precautioDS.should be observed to assure 
safe operation oD:the abrasive wheel. 

8.2.1 CONDITION A-THE WHEEL 
MANUFACTURER 

The wheel manufacturer should do 8uch test­
ing aa he deems necessary to establish an ade­
quate factor of safety before approving the 
wheel for ~e higher speed. The wheel should 
be marked that it haa been approved for high 
lpeed application under lpecific conditions of 
use. 



8.2.2 CONDmON B-THE MACHINE 
BUILDER 

The .. cltlne baUder ahall make certain at 
time of manufacture that the machine is of 
aultable dealp and adequately guarded for the 
operation III question. See Section 1.2.18 page 
15 for tle8n1t1oa of -rile Machine BuUder." 

It shaD be the machine baUder's responslblllty 
to CODSalt wlt.h a wheel manufadarer t.o de· 
termine that • wheel for the special speed ape 
plication e&D be manufadared and tested in 
accordance with the reqalrements established 
In Section '1.1.4 page 60. 

8.2.3 CONDmON C-THE USER 

The .... chlne aaer shan make certain that the 
lDachille Is operated with approved safety 
pards and that the machine Is malnt.alned in 
a aatlafadol'7 condition, as defined In Sections 
a and 4, pap 20 and page 27. See Section 
1.2.19 page 15 for de8nltion of ~he User". 

8.3 Wheel Manufacturer's Responsibility 
It shall be the wheel manufadurer's responsi. 
bility to speed test wheels required for special 
speeds and 80 Identify them as follows.: 

8.3.1 MANUF ACI'URER'S TEST 

It shaD be the wheel manuradurer's responsl. 
biUty to speed test wheels In accordance with 
Table 21 page 60 to determine their sulta· 
blUty for safe application. Some wheels that 
need not be speed tested are as listed in Sec· 
tion 7.1.4 page 60. 

8.3.2 IDENTIFICAnON 
It shan be the wheel manufactarer's responsi. 
biUty to Identify wheels which may be ran at 
special speeds. 

8.4 Machine Builder's Responsibility 
It shan be the responslblUty of the machine 
builder to desll'll and construct those machine 
components which are concerned with the 
proper and eate operation of the lrindinl or 
cattln&'-oJr wheels for the speed and the type 
of operation for which the machine Is Intend· 
ed. Partlc:aJar at~on shan be elven to the 
deslp of the 1!t'hftl safety pards, wbeel 
I.angea and wheel moantlD, spindle as Indi· 
eated III the '0110""', parqi'apba: 
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8.2.2 CONDITION B-THE MACHINE 
BUILDER 

The machine builder should be sure the com· 
ponents of the machine such as spindle. bear­
ings, guards, flanges, horsepower, etc., are ade­
quate for the grinding operation in question. 

Because of design and composition limitations. 
certain grinding wheels will not be suitable for 
specialspeed operations. It is. ·therefore, im­
portant that the machine builder and grinding 
wheel manufacturer cooperate to make certain 
a wheel of adequate strength can be manu­
factured for the operation in question. 

8.2.3 CONDITION C-THE USER 

- The minimum guard requirements of Section 4 
page 2'7. should be met. Where guard data for 
the wheel size and operating speed to be used 
is not available, requirements sbould be estab­
lished by actual test. The machine user should 
also maintain machines in good condition for 
continuing safety (see Section 3 page 20). 

8.3 Wheel Manufacturer's 
Responsibili ty 

It is important that wheels used at special 
speeds be tested and identified for use at the 
proper maximum operating speed. 

8.3.1 MANUFACTURER'S TEST 

Accepted industry practice for speed testing 
grinding wheels is outlined in Section 7.1.4 
page 60. 

8.3.2. IDENTIFICATION 
Whee1a.approved for special speed applications 
should'have the special speed indicated on ·the 
wheeIs.~blotters, accompanying tags. stickers 
or container. 

8.4 Machine Builder's Responsibility 
The machine builder should decide upon the 
fitness of the machine for the proposed oper­
ation. -If it becomes necessary or desirable to 
convert. change or alter the machine from the 
design or purpose for which it wu originally 
made by the builder it is important that the 
compoDellts involv~ with the use of the abra­
sive wheel be designed in accordance with the 
appropriate sections of this Code. 
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8.4.1 GENERAL MACHINE 
CONDmONS 

U u exlaUn~ machine Is to be adapted for use 
at a 8pedaI apeecl, the Ceneral machine condl­
UODa of SeetIOD a pap 20 .haD be obse"ed 
and aD eomponetlt parts of the rrlndinl' ma. 
ehlne .haD be checked and, If necessary, modi­
fied or adJuted prior to operatinl' at the spe­
daJapeecL 

8.4.2 SAFETY GUARDS 

Grlndlnr: ud eatUnr: off machines .haD be 
equipped with afetT pards In conformance 
with the requirements contained In Section .. 
pap 27 when appUeable. When the operation 
Is beyond the eondlUoDII for which pards In 
SeeUon .. page 27 were designed, the machine 
builder aha]) establlsh by test or calculation 
the adequacy of the pard. 

8.4.3 FLANGES 

Flanges ahaD be of nch design as to satls. 
faet.orlly lraDamIt the driving torque from the 
spindle to the IriDdIna" wheel and conform to 
aU requirelPents of Section S page 42. 

8.5 User Responsibility 

The aer 8hall be responsible for the proper 
handling, storage, aDd inspection of grinding 
wheels after receipt, fa aec:ordaDce with the 
requirements of Section 2 page 16. 

It shaD be the responslbWty of the user to 
malntahl his crindinl' equipment In a safe OJ)­

erat~ COIIdlUon at all times. Rules of safe 
operation of this equipment 81IbmlUed by the 
machine buDder shaD be obee"ed, as well as 
those naIea apedfied In other sections of this 
Code. 
When aD exlBtlDc machine Is altered by the 
IUIer to operate at 8pedaJ 8peed.s, the aaer .halI 
US1IIDe aD of the respoDalbWtT of a .achlne 
bullder .. oatllDec1 III Seetlon a pap 20. 

The aer UaD faD7 lDform aD operatiDg per­
_nnel that 0DI7 wheels IdeaWled for operation 
at apedal8I*ds ahaD be aaed and that at DO 

time ahaD the mnim1llD. apeec1 of the wheel be 

(:o~ to ... ~ peraoaneJ, as weD .. 
adjaee.t .... 1 8haD be maintained at aD 
time&. 
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8.4.1 GENERAL MACHINE 
CONDITIONS 

It is important to remember that the grinding 
whc:el is only one part of the grinding opera­
tion. When the speed of the wheel is increas­
ed, changes may be necessary in the machine 
(bearings, ~ table traverse ratea, guards, sens­
ing device~:power, etc.), so that the entire 
unit will operate safely at the special speed. 

8.4.2 SAFETY GUARDS ' 
Guards built in conformance with instructions 
contained in Section 4 page 27 will have a safe­
ty factor which satisfies good engineering prac­
tice. When speeds in excess of those shown in 
Section 4 page 27 are used, either a stronger 
guard material or thicker guard members 
must be used. The increase in strength should 
be sufficient ~ to maintain the proper safety 
factor. 

8.4.3 FLANGES 
The driving:torque is transmitted from the 
spindle through the flange to the wheel. There­
fore, the minimum bearing area specified in 
Section 5 page 42 may be inadequate in these 
eases. The machine builder should determine 
by test that his design is adequate to perfonn 
its intended operation. 

8.5 User: Responsibility 
The ma'rlmum operating speed as determined 
by the manufacturer is dependent on the wheel 
shape and strength. The strength of a bonded 
abrasive wheel may be defined as the ability 
of the wheel to withstand rotational stress. 
Under no condition should a wheel be oper­
ated faster than the maximum operating speed 
established by the manufacturer. This is the 
responsibility:of the wheel user. 
lt is an important responsibility of the user 
to maintain:grindihg machines 14 a safe op­
erating condition. :Machine bunders usually 
bsue rules for the we operation of their 
equipment or fasten warning signa to their 
machines call1ilg attention to areas that could 
be urusafe if the rules or signa are disregarded. 
The user, should recognize the importance of 
instruc~g personnel concerning these safety 
warnings. 
Furthermore. ~ding machines are usually 
designed to perform certain specific oper­
ationa. It b strongly recommended that the 
machines be need only on those types of op­
erations for which they are designed. 



8.5.1 HANDLING, STORAGE AND 
INSPECTION 

It Pall be the IlSer'. I'eSpOlISlbllity to adhere 
to aU parts of Section 2 page 16. 

8.5.2 GENERAL MACHINE CONDITIONS 

It shaD be the 1ISe'-. nsponslblUty to see that 
the machlDe Is ...... tatned ID .ueb condition 
that aU requirements of Section 3 page 20 will 
continue to be adequate. 

8.5.3 SAFETY GUARDS 

It 8haD be the aser-. re8pollSlbWty to maintain 
the panIa aDd other protection devices ID 
pod coaditloll. The user ahaD also make pro­
Yislon for adequate protectloa of the persoDDel 
In the operating area. (See Section 4.5.2 page 
32.) 

8.5.4 FLANGES 

It shaD be the aser-. responslbillty to maintain 
luges In pod condition according to Section 
5 page 42. 

8.5.6 MOUNTING 

It ahaD be the asen responslbWty to see that 
aD rules of SectIon 6 pap 52 which apply to 
the partlc:aJar operation are observed. 

8.5.6 GENERAL OPERATING RULES 
It ahaD be the aaer'. nspollldbWty to Me that 
aD GeDerai Operatlnc RaIea (see Sectlon 9 
pap 66) that are appUcabJe to the spedaI hlgh 
8peed operatlaa are obaene4. It ahaD also be 
the ...... l ..... blBtT to follow aDy special 
operatlnc lastnactloaa famished bT the ma-
cIaIae hUder. ' 
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8.5.1 BANDLING. STORAGE' AND 
INsPECTION 

It ia important that all wheels be handled and 
stored :correctly. and inspected carefully. It 
fa recommended that wheels for special high 
speeds be stored in a aeparate or special area 
so that. personnel will be aware they are for 
special .. applicationa. 

8.5.2-GENERAL MACHINE CO~ITIONS 

It is important that the maintenance of the 
machine be such that the equipment remains 
in the. same condition as originally furnished. 

8.5.3 SAFETY GUARDS 

When : operating at special high speeds, the 
piecel of an accidentally broken w h eel will 
have more force than those broken at lower 
speeds. _ It is, therefore, imperative that all 
guardSl.&Dd protective devices be maintained 
in good' condition and correctly replaced when 
removed. It il also important that adjacent 
persoDDel be protected by barriers, booths or 
segregate<:i work areas. 

8.5.4: FLANGES 

A primary function of flanges is to transfer 
the machine power to the abrasive wheel and 
grinding operation. It is therefore important 
that flanges be maintained as defined in Sec­
tion 5 page 42. Flanges which are worn, warp­
edor sprung can contribute to wheel breakage. 

8.6.6 ~OUNTING 

It is extremely important that all wheels. re­
gardless of speed of operation or the type of 
machine involved. be inspected before mount­
ing (lee Section 6.1 page 52) and that all rules 
for safe mounting practices be observed. 

8.6.6.GENERAL OPERATING RULES 

In some blatancea the machine buDder will 
provide special operatlnr instructions and/or 
place war'Iling signs on his machines. Theae, 
as well as the general operatina- rules liated in 
Section 9 page 66, should be followed to Insure 
• safe arin~ operation. 



CODE REGULATIONS 
Section 9 

GENERAL OPERATING RULES 

9.1 Users' Responsibility 

Competent penons ahaIl be assigned to the 
mounting. care, aDd iDspeellon of pinding 

. wheels aDd machines. 

The &TlDdln~ wheel operator shaD be fully 
lnstruded ill the use, care and protection· of 
erlndln~ wheels u defined In this Code. 

9.2 Investigation Mter Breakage 

If a grinding wheel Is broken, a careful In­
vestigation shaD be made by the user to de­
termine and correct the cause. 

9.3 Wheel Speed 

Before moantlng a wheel,.It shall be deter­
mined that the machlne speed does not exceed 
the masimam safe operating speed for the 
wheel as established by the wheel manufac­
turer. Under no· drcamslances shall a wheel 
be mounted on a machine on which the RPM 
exceeds the maximum safe RPM recommended 
for the wheeL 

9.4 Replacing Safety Guard 

After mOUDtin~ a whee1, care should be taken 
to see that the safety pard Is properly posi­
tioned before startlnc the wheeL 

9.5 Starting the Wheel 

.All grlndlD& wheels shaD be raD at. operat.in~ 
speed with safety pard in place or In a pro­
t.ected enclo81lre for at. least ODe minate before 
applylDc work, darlnc which time DO one shall 
stand lD front of or In Une with the wheel (See 
SecUon « pqe 27.) 

I 
I 

9.6 Balance I 

Wheels ahouJd be reba1aDced by the IIHI' when 
and u ofta U Dec 
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Explanatory Information 
(lfOTPdTOJ' AHaI CODE) 

Section 9 
General .Operating Rules 

9.1 Users' Responsibility 

More efficient grinding and a reduction of 
wheel breakages-will result when the user 
insists that only·penonnel with mechanical 
aptitude and a good knowledge of the contents 
of this Code be assigned to the mounting, care, 
inspection and operation of grinding wheels 
and machines. 

9.2 Investigation After Breakage 

Should a grinding wheel be broken in service, 
an investigation must be made immediately by 
the user to be sare that any conditions at vari­
ance with the requirements contained in this 
code and state-laws are corrected. This will 
help determine:the cause of the breakage so 
that a recurrenc:e of the trouble can be pre­
vented. Assistance in such an investigation 
may be obtained .from the machine maker and 
the wheel manufacturer. 

9.3 Wheel Speed 

On some variable speed machines, spindle 
speed is governed by an interlock with the 
guard or some ::other device that allows the 
RPM to be increased as wheel diameter de­
creases. Care must be exercised to determine 
that 8uch devices are in good working order, 
to prevent the possibility of over-speeding and 
wheel breakage. 

9.5 Starting J:he Wheel 

This regulation provides for the safety of the 
operator and othera should there have been 
damage to the-wheel or malfunction of the 
machine from:any cause. 

9.6 Balance 

Out of balance wheels set up vibrations which 
can result in marred work surfaces, machine 
damaa-e and also cause streaaea which could 
result in wheel failure. On most machines, the 
wheels can be rebala.,.ced by truing. 
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9.7 Truing and Dressing 

Out. of truth wheels shall be trued by • com­
peteDt penon. Wheels out of balance which 
cannot be balanced by truln~ or dressing. shall 
be removed from t.he machine. (See Fig. No. 
52.) 

FIGURE NO. 12 
Th. colftCt a. Iacorrect aelhod of dreuln, a wheeL 

9.8 Wet Grinding 

When shutting down a wet grinding operation. 
the eoolant should first be shut off and the 
wheel aDowed to rotate until coolant has been 
spun out. 

The strength of organic bonded wheels can 
be aft'ected by eoqlants. Therefore, the con­
centration and alkalinlt.y of the coolant ahould 
be checked regularly and adjusted accordingly. 

9.9 Side Grinding 

Side crindiDc ahalI only be performed with 
wheels deafened for this purpose. Grinding 
on the lat aides of straight wheels Is often 
hazardo1l8 and should not be allowed on such 
operations when the aides of the wheel are 
.ppredabb" wOrn thereby or when any con­
alderable or 81Iddea pressurels brought to 
bear ap.lnst the aides. 

9.10 Lubrication 

The ... cldne .,bulle bearinp shaD be properl, 
. lubricated to preTeDt heat!q wldch .... ht 
ca ... "' .. p to the arbMIlq wheeL 
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9.7 Truing and Dressing 

Truing a wheel corrects any out of truth con­
dition in the wheel. 

Dressing a wheel alters its cutting action or 
shape. 

A common method of dressing a wheel used in 
off-hand operations is shown in Fig. ·No. 52. 
Note th~t the dresser should be supported on 
a work rest, and that the work rest should 
be adjusted away from the wheel so that the 
heel of the dresser may hook over the work 
rest :and be guided by it as the dresser is 
moved evenly across the wheel face. 

9.8 Wet Grinding 

Uneven accumulation of coolant can cause ex­
cessive out of balance in a wheel. 

The.concentration and alkalinity of coolants 
determines the degree to which they affer' 
organic bonded wheels. To avoid injurious a. 
feet upon these wheels, it is important to fol­
low the directions of the coolant manufacturer. 

9.9 Side Grinding 

Peripheral grinding wheels should not be used 
for ..aide grinding because of insufficient sup­
port-:to withstand the pressures ex e r ted. 
Wheels designed for side grinding such as 
abrasive discs are mounted with one flat aide 
against a suitable steel machine plate to safely 
withstand side pressure. 

9.10 Lubrication 

Improperly lubricated spindle bekinga will 
cauae the mounting spindle to exp&nd because 
of beat generated thus exerting a .tress J~ 
the arbor hole area. 
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9.11 Check for Wear 

AD spindles, adaptors, ftanges or other ma­
chine parts on which wheels fit, shall be 
per.lodleaD.r lDapeeted ud maiDtalned to size. 
(See Section 3 pqe 20.) 

9.12 Work Rests 

On oll'hud lrinding machines (see see. 1.3.6, 
page 6) work rests shaD be used to support 
the work. They shaD be of rigid construction 
and designed to he adjustable to compensate 
for wheel wear. 

Work rests shaD be kept adjusted closely to 
the wheel with a maximum opening of %" to 
prevent the work from being jammed between 
the wheel and the rest, which may cause wheel 
breakace. The work rest shall be aecurely 
clamped after each. adjustment. The adjust­
ment shaD Dot be made with the wheel in 
motion. 

9.13 Large Bole Inorganic Bonded 
Wheels 

Large hole inorpDic bonded wheels (those 
with hole In excess of ~ of the wheel diam­
eter) should Dot be used on anagging or other 
h~vy dut:r operatiODL 

-
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'9.12 Work Rests 

Iu.UImIA'tIOM No. 80 
TAil /WOP .t4M grinder "'" a work ,...t ",AieA it 

properlw adlutecL Note tILe proviaion. lor 
",orlc-rut adjut.-t. 

9.13 Large Hole Inorganic: Bonded 
Wheels 

Since the strength of a grinding wheel decreas­
es as its diameter approaches ita hole size, it is 
not advisable to use large hole inorganic wheels 
for rough :.grinding operations since ample 
cross section required for strength is not main­
tained throughout the life of the wheeL 

The fact that 1 a r g e hole inorganic bonded 
wheela caDDot be manufactured with reinforc­
ing media.near the hole makes them unsuit­
able for rough grinding operationa. 

I 
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CODE REGULATIONS 
Section 10 

MOUNTED WHEELS 

10.1 Maximum Safe Operating Speed 

The maxlmam safe operating speed for mount­
ed whee~ shall be determir.~ by the follow­
ing.foar fadors: 

1. Shape and size of the moanted wheel 

2. Size of mandrel 

3. Overhang of mandreL (See Fig. 53.) 

4. Wheel specifications. 

Taking the ant three fadora noted above Into 
consideration, look 1IP the maxlmam safe oper­
athag speed In the corresponding Tables 23 
throagh 31 page 72 throagh page 85. The 
overhangs Indicated on the eharts are for an­
threaded mandrels. Threaded mandrels wiD 
take the same speed as. the n Inch overhang 
of the 1Inthreaded DiandreL 
Tables 23 throagh 31 page '12 throagh page 
85 are set 1IP for mediam and high strength 
wheels. If the specification Indicates a low 
strength wheel consult the wheel manafac­
turer for speeds. In no ease shall the max­
imam operating speed recommended by the 
manufadarer be exeeeded. 
Exception: UDder certalD ideal conditions of 
truth ud balance where the operation is faDy 
guarded, It "'7 be perm1sslble to operate at 
a speed higher than the indicated maximum 
safe operating speed, provided the epeed 
shown in section 10.2 pap 70, Is not exeeeded. 

o 
.. IGuaB NO. II 

SIc .... w ..... ..m.uc ...... -O-
See T ...... 21 tlrGIIP IL 
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Explanatory Information 
(Jf01" r .... T or AHII CODE) 

Section 10 
Mounted Wheels 

10.1 Maximum Safe Operating Speed 
Maximum safe speeds for mounted wheels are 
generally limited by the size and shape of the 
wheel. the madrel material and diameter. and 
the distance from the mounting chuck to the 
abrasive body (overhang). 
Due to the size of 80me mounted wheels. it is . 
necessary to· reduce the size of the mandrel 
where it enters the wheel. These are called 
tapered mandrels. It will be noted however. 
that the resistancr.: to bending Cli' w!:!I"ping due 
to speed is depenient on the size of the man­
dreJ at the point where it is chucked. so that 
the size of the marrdr~l for speed purposes will 
be the diameter of the e~ucked section. 
As threading reduces the effectl 1e diameter of 
the mandrel,_mounted wheels with threaded 
mandrels require lower operating speeds than 
the same size_unthreaded mandrels. Because 
these mandrels; are usually s h 0 r t and held 
closely in the.chuck, the tables give only the 
speeds for If:! inch overhang. 
Tables 23 to 81 page '12 through page 85 indi­
cate the maximum operating speeds for vari­
ous standard mounted wheels in combination 
with several standard mandrel sizes and vari­
ous overhangs.. For many common combina­
tions. the muimum operating speeds can be 
read directly· from the tables. For interme­
diate wheel and mandrel sizes and overhangs 
not shown the maximum operating speed can 
be determined:by Interpolation. 
If it is found::that the desired combination of 
conditions would result in operation beyond 
the maximum speed, a slight ehange in anyone 
of the following conditions may be all that is 
necessary to eliminate the danger of operating 
over the maximum safe speed. Such correc­
tive steps are: 
1. For a given shape. reducing the size of the 
wheel (either- diameter or thickness. or both) 
will raise the maximum speed. 
2. Increasing the diameter of the mandrel 
will raise ~e maximum speed. 
S. Reduclnr the overhang (pushing the man­
drel back into the ehuck) will raise the maxI-
mum speed. -



10.2 Special Maximum Operating 
S~ . 

Table ZZ shon the mulmum operating speed 
for YariOIlS diameters of mounted wheels. This 
speed sbaU Dot be exeeeded even thou'gh high­
er speeds thaD the maximum safe operatlne: 
~ are used under the exception In Section 
10.1 pap 69. 

f 

TABLE Z2 
SPECIAL MAXIMUM OPERATING SPEEDS 

FOR MOUNTED WHEELS 
(See Exc:eptioll See. 10.1 pa~e 69.) 

Outaide Diameter 
of Wheel 

Inchel 

ih. 
'4 
% 
1%. 
% 
1%. 
'% 
1~. 

1 
114 
1% 

1" 
1'4 

1" 1% 
2 

10.3 Work Pressure 

Maximum Speed 
(R.P.M.) 
305,500 
152,800 
122,200 
101,900 

87,310 
'16,390 
61,120 
55,560 

60,930 
4'1,010 
43,650 
40,740 

38,200 
33,950 
30,560 
27.'180 

25,('10 
23,520 
21,830 
19,100 

Pressure between the wheel and the work 
shall not be 80 heavy that excessive sprlngine: 
of the mandrel will result. 

1901 

{ 

I 

10.2 Special Maximum Operating 
Speed 

Table15 ~ to 81 page 72 through page 85 are 
based on the several factors which affect the 
maximum safe operating speed, however. there 
is a limiting speed beyond which no mounted 
wheel should be run due to the inherent 
strength of the. abrasive body itself. This is 
the speed set upin Table 22. No matter what 
factors of, wheel size. shape or specification, 
mandrel size. overhang, or machine conditions 
are changed. the speeds in Table 22 shall not 
be exceeded. 

Iu.VS'1'UTION No. 81 
A tMKw.ted Wee' 6Mg _eel to I'Kul a die. 

10.3 Work Pressure 

Work preasure.,jf excessive, can be the cause 
of trouble and a source of danger, through 
bending or fracture of the mandrel. If there 
is burning of the work or excessive reduction 
in mandrel speed, it is quite likely that ex­
cessive pressure is beiJ;lg' used. A freer cutting 
wheel specification may permit the desired 
rate of stock removal without excessive pres­
lure. 

r 

70 
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TABLES OF MAXIMUM OPERATING SPEEDS 
FOR 

MOUNTED WHEELS 
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TABLE 23 

GROUP W - (PLAIN WHEELS) 

MAXIMUM OPERATING SPEEDS (RPM) 'FOR 3/32" MANDRELS 

l Overhan~ - Dimension O· 

Shape WhH'1 Wheel I %" 
No. Diam. Thickness, Overhang- 1" 1%" 2" 2%" Inches Inches i Ii Thd. 

Mdls. -, 
! I W 141 il I :i'~ I 93,750 53,250 37,500 25,500 16,500 

I I I W 142 ~ 'Ia. 93,750 I 53,250 I 37,500 I 25,500 16,500 lU I i' ! 

W 143 
I 

I 
I 

16,500 % lA, 93,750 53,250 37,500 25,500 I 

I 

W 144 % ! ~/ .. 9:J,750 53,250 

I 
37,500 25,500 16,500 

W 145 %. % 88,500 49,500 35,250 i 24,000 15,750 I 
W 146 % 

I 
% 81,000 43,750 31.500 ! 22,500 15.000 

- I ! I I 
I 

W 147 'lI1J,~ , !\'! I 93,750 53,250 37,500 i 25.500 16,500 
W 148 :I 

I 
,\r 93,750 53,250 37,500 25,500 16.500 I 

!I:: ! ! I W 149 l\ 11 .. 90,750 50,250 36,000 24,750 15.750 !J~ i ; 

W 150 
, 

,\ 
; 

93,750 53,250 37,500 I 25,500 16,500 ! -h , 
I 

W 151 :t lAi 93,750 53,250 37,500 I 25,500 16.500 , liT 

W 152 i 
1~l 11 .. 

I 
83,250 47,250 33,000 I 23,250 15.000 I I W 153 I ;\ % 73.500 42,000 28,500 21,000 13,500 i 

I WIM ;'\r 1h I 66,000 38,250 25,500 18,750 12,750 

W 155 U ~ I 78,000 44,250 30,750 I 21,750 14.250 

W 156 11 .. !\~ 
! 93,750 53,250 37,500 I 25,500 16,500 1 

W 157 Va. )';r , 93,750 53,250 37.500 25,500 16,500 
W 158 I/a. 1h I 93,750 53,250 37,500 25,500 16,500 I 

W 159 1,4, ,\- I 78,000 44,250 30,750 21,750 14,250 
W 160 %, 1,4, 69,000 I 42,000 27,750 18,750 13,500 
W 161 %, -h 66,000 I 39,750 

I 
24,750 17,250 12,750 

W 162 'Ia. % I 57,000 I 34,500 23,250 16,500 11,250 
! I 

W 165 T\ n 93,000 51,750 37,500 25,500 16.500 
W 166 {., lAs 84,750 48,750 28,500 19,500 14,250 
W 167 T\ 14 61,500 39,000 24,750 18,000 12,000 
W 168 ,\ ,ron 56,250 33,750 22,500 16,500 12,000 
W 169 ,\ % 48.000 28,500 20,250 15,000 11,250 
W 170 l\ lk 39,750 26,250 16,500 12,750 9,750 
W 171 T\ 0/. .. 27,750 

I 
19.500 13.500 10,500 8,250 

: I W 172 % )'. 85,500 48,750 33,750 24,000 15.000 
W 173 % ~.'as 71,250 46,500 30,000 19,500 12.750 
W 174 % 1/ .. 54,000 32.250 21,000 15,000 10,500 
\V 175 ~il % 41.250 24,000 18,000 12,750 9,750 
\V 176 % ~~ 33.750 21,000 I 15.750 12,000 9,000 

-See Flcure U. Pace 69. 
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TABI:E 2 .. 

GROUP W - (PLAIN WHEELS) 
I 

MAXIMUM OPERATING SPEEDS (RPM) FOR 1/8" :MANDRELS 

Overhan~ - Dimension O· 

Shape Wheel Wheel %-
Diam. Thickness Overhang No. Inches Inches It Thd. 1- 1%- 2- 2%-

l\Idls. 

W 143 1..11 1/8 105,000 64,500 46,650 32,400 21,370 
W 144 1h I lA. 105,000 64,500 46,650 32,400 21,370 
W 145 Ih 

; 

% 105,000 64,509 46,650 32,400 21,370 • 
W 146 1h lh 105,000 64,500 46,650 32,400 21,370 

W 151 -h IAI 105,000 64,500 46,650 32,400 21,370 
W 152 • h lA. 105,000 64,500 46,650 32,400 21,370 I 

W 153 I n % 80,850 52,500 37,500 26,250 17,620 I 

W 154 I h II:! 70,500 45,600 31,500 21,970 15.220 

W 157 Y4. n 123,000 65,625 47,770 83,150 21,750 
W 158 Y4. IAI 105,000 64,500 

I 
46,650 32,400 21,370 

W 159 1,4 t"a 92,400 57,370 39,370 27,900 18,900 
W 160 1,4 lA. 81.370 51,000 34,120 24,000 16,870 

W 161 lA, fa 77,250 45,970 30,900 22,500 16,120 
W 162 1A. o/s 68,400 42,370 28,870 20,850 15,000 
W 163 1,4 1h 60,000 38,020 26,250 18,750 13,870 
W 164 IA, 0/.1. 45,900 30,000 21,750 15,900 11,850 

W 165 i'r n 107,400' 62,470 41,250 29,250 20,250 
W 166 -h Ih 96,970 57,000 35,620 25.120 18,000 
W 167 fr Y.a. 75,000 45,750 31.120 22,500 15,750 
W 168 h fr 68.400 41,770 28,650 

I 

21,000 15,000 

. W 169 -h ¥s 61,650 37,720 27.000 . 19,870 14,250 
W 170 fr lh 52.500 33,000 23,020 16,650 12.600 
W 171 fr 3A. 37,120 25.500· 18,750 14,620 10,020 

W 172 % n 99,370 59,250 41,020 29.250 20,250 
W 173 ah IAI 87,600 53.250 35,250 24.750 17,250 
W 174 % JA. 69,000 41,250 27.750 20,400 15.000 
W 175 % % 54,000 33,000 24,150 18,000 13,500 

W 176 ~1s lh 45.370 28,500 21.000 15.900 12.150 
, 

W 177 % %. 33,750 23,250 17,620 13.650 10,350 
W 178 % 1 

I 
26,250 18,750 14,250 10,870 8,250 

.-See Fipre 53, pqe 69. 
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Shape 
No. 

W 181 
W 182 
WI83 
Wl84 

W 185 
W 186 
W 187 

W 190 
W 191 
W 192 
W 193 

W 194 
W 195 
W 196 

W 199 
W 200 
W 201 
W 202 

W 203 
W 204 

W 210 
W 211 
W 212 
W 213 

W 215 
W 216 

t 

....... - ...... 

/ "'\ 

\.\.--.-' .. / 
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TABLE 24 - (Continaed) 

GROUP W - (PLAIN WHEELS) 

MAXDIUM OPERATING SPEEDS (RPM) -'FOR 1/8" MANDRELS 

I OTerban~ - Dimension O· 
Wheel Wheel Yr-
Diam. Thickne •• Overh.n~ 1- 1"'- 2'" lru:hea lnche. eI: Thd. 

Mdla. 

Ih n 76,390 55,500 86,750 25,500 
lh 1h 73,500 43,650 29,100 20,770 
Ih lA. 51,750 81,870 22,500 17,250 
lh 8;8 41,020 26,400 19,500 15,000 

lh ~~ 34,500 22,500 16,870 13,120 
lh % 26,250 17,400 12,750 9,750 
lh 1 20,620 13,870 10,120 7,870 

o/a n 61,120 48,000 31,500 22,650 
o/a 1h 58,870 I 84,500 25,120 18,900 
o/a lJ4. 43,120 27,870 I 19,870 15,220 
o/a IVa 82,250 23,020 16,500 12,520 

o/a Ih 29,400 19,120 18,500 10,500 
o/a % 22,120 14,250 10,120 7,650 
o/a 1 17,620 11,620 8,100 6,150 

8ft. n 50,930 44,770 80,000 21,750 
%. 1h 50,930 33,520 23,850 17,850 
% 1.4 38,250 24,370 17,400 13,270 
%. IVa 80,600 19,500 13,500 10,120 

SA. lh 25,500 15,900 10,870 8,250 
% 8ft. 18,900 12,000 8,400 6,220 

Va n 43,650 35,250 25,720 18,900 
'% Va 43,650 27,900 20,400 15,820 
'% JA. 83,750 20,400 14,400 11,020 
'% IVa 27,000 16,870 11,250 8,250 

1 ~ 38,200 24,900 18,000 13,870 
1 JA, 30,520 18,600 12,750 9,620 

74 

2"'-

1'1,850 
15,450 
12,900 
11,400 

9,900 
8,020 
6,870 

16,870 
14,250 
11,620 

9,750 

8,250 
6,150 
5,100 

15,750 
13,350 
9,970 
7,800 

6,600 
5,250 

14,320 
12,220 

9,000 
G,600 

10,500 
7,600 



TABI~E 25 

GROUP W - (PLAIN WHEELS) 

MAXIMUM OPERATING SPEEDS (RPM) FOR 3/16" MANDRELS 

OvuhanJr - Dlm~nsion O· 

Shape Wheel Wheel .%-
Diam. Thickness Ov~rhang 1- n~- 2- 2%-No. Inches Inch~. II: Thd. 

Mdls. 

W 158 14 Ifa 121,500 66,750 48.000 36,000 2G.250 
W 159 1,4 It 112,500 63,000 47.250 34,650 25,120 
W 160 lA. IA. 103,500 60,000 44.250 33,000 24.000· 
W 161 14 It 93,750 58,120 42.750 31,870 22,500 

W 162 IA 3!s 89,250 56,250 41.250 80,000 21,750 
WI63 14 Ih 78,750 52,SOO 39.000 28,870 20,620 
W 164 IA. lIA 62,250 39,750 30.000 23,250 16.500 

W 166 h lh 118,500 6S,250 47.250 35,250 25,SOO 
W 167 II 1,4 100,500 5S,500 43.500 32,620 23.250 
W 168 h -h 93,000 57,000 42.000 30,750 22,120 
W 169 h % 87.370 55,350. 40.870 28,8S0 21,000 

• 
W 170 -h Ih 76,500 47,250 84.500 25,SOO 18,750 
W 171 II S4 57,000 87,SOO 27.7S0 21,750 15,750 

W 173 3!s IAJ 101.900 6S,2S0 46.500 34,SOO 24.7S0 
W 174 SAl JA. 9S,8S0 57,750 42.750 32,250 23,250 
W 175 3!s lla 81,750 50,620 36.7S0 27,750 i 20,2S0 
W 176 .3!s Ih 66,7S0 43.120 81.8S0 23,620 17,400 

W 177 3!s IA. 54,000 36,000 26.2S0 20,2S0 IS,OOO 
W 178 % 1 42,000 29.2S0 22.500 17,250 I 12,900 I 

W 182 J,i Va 76.390 56,2S0 39,870 29,2S0 .21.750 
Wl83 lA 1,4 75,000 47.400 ·33,370 24,900 18,750 
W 184 lh lla 57.750 39,750 

, 
29.250 21,7S0 15.750 ! 

I 

W 185 lA lh 49,870 33,750 25.500 19.t:00 14,620 

W 186 lh %. 39,000 28,120 21:.370 15.7S0 12.000 
W 187 lh 1 32,250 23,250 18.870 13,500 10,500 
W 188 Ih 1Jh 22,870 17.620 13.870 11,250 ......... 
W 189 ~~ 2 17.250 13,500 10.500 8,620 ---------
VI 191 % l.,a 61.120 51.370 36,370 27,000 20,250 
W 192 % lA. 61.120 43,500 80.'150 23.400 IS,OOO 
W 193 0/8 ~8 52,500 34.870 25.500 18,750 15,000 
Wl94 % ~~ 44,400 

I 
31.120 

I 
23.400 18,000 13.500 

I 
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Shape 
No. 

W 195 
W 196 
W 197 
W 200 
W 201 
W 202 
W 203 

W 204 
W 205 
W 206 
W 207 

W 208 

W 211 
W 212 
W 213 

W 215 
W 216 
W 217 
W 218 

W 219 
W 220 
W 221 
W 222 

W 225 
W 226 
W 227 
W'228 

W 229 
W 230 I 

W 231 
W 232 

W 235 
W 236 
W 237 

'W2S8 ( 
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TABLE 25- (Continued) 

GROUP W - (PLAIN WHEELS) 

MAXIMUM OPERATING SPEEDS (RPM) FOR 3/16" MANDRELS 

Overhang - Dimension O· 
Wheel Wheel % .. 
Diam. Thickness Overhang 1" 1~" 2" Inchel Inches IlThd. 

Mdls. 

% %. 34,500 24,000 18.370 14.250 
% 1 25,870 18.900 15,000 11,620 
0/8 2 14,770 11,770 8,700 7,270 
IA. 218 50,930 48.750 33,750 25.500 
% 1/" 50,930 37,500 . 27,900 21,370 
% 0/8 45,750 31,500 24,370 18,000 
% th 39,750 27,370 20.620 15.900 

% o/.a. 29,250 20,250 15,000 12,000 
IA. 1 24,750 17,250 12.750 10,500 

* 11A. 19.500 14,250 11,620 9,000 
IA. 1112 16,500 12,370 9,750 7,870 

* 2 12,750 9,370 7,500 6,000 

% IAI 43,650 43,650 81,870 24,000 
% 1,4 43.650 34,500 25,870 19,870 
% lis 42,370 28,120 21,370 16,500 

1 Va 38.200 38,200 31,120 23,620 
1 lA. 38,200 33,750 24,750 19,120 
1 sAl 38,200 27,000 19,870 15,750 -
1 Ih 32,700 22,120 16,870 12,900 

1 % 25,120 17,620 12,900 9,900 
1 1 19,500 14,250 11,t50 8,620 
1 tJ.,~ 13,120 9,370 7,120 6,000 
1 2 9,000 7,120 5,620 4,870 

Ill&. lA. 30,560 28,870 21,220 16,270 
Ill&. % 30,560 22,120 16,350 12.750 
11,4 1,4 27.750 19,120 13,950 10,650 
1~~ % 20,620 14,620 11,020 8,770 

12,4 1 16,500 12,000 8,620 6,900 
11A. 11,4 13,270 9,150 6.970 5,700 
11,4 1112 10,270 7,270 6.000 . 5,100' 
11,4 2 7,500 6,000 4,870 4,500 

11,1 1,4 25.470 24.900 18,900 15,150 
1l;2 lh 25.470 18,750 13,870 10,500 
1l;2 1 15,750 p,250 7,870 6,370 

'1% 114 9,900 16,970 5,470 4.870 '-

'76 

2~" 

.10,500 
9,370 

~ ....... 
19,500 
16,500 
13,870 
12.000 

9,370 
8,620 
6,750 

... _-...... 

............ 

18,870 
14,620 
12,870 

18,000 
14,250 
12,000 
10,350 

8,400 
7,120 
........ 
..... 

12,300 
10,270 
8,700 
7,120 

5,770 
... . ........... 
... , ... -. 

11.770 
~,620 
5.620 



, , , . ', , .. 
,,' 

I { 

:~ .. , 
Shape 

No. 

W1'16 

W1'17 

W118 

Wl'19 

Wl82 

Wl83 

Wl84 

W185 

W18G 

W187 

Wl88 

WI89 

WIDO 

W191 

WID2 

W193 

W194 

W195 

W196 

W197 

W19S 

W201 

W202 

W·203 

W204 

W205 

W20e 

W20'7 

WZ08 

\va 
Will 
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TABLE 26 

GROUP W-(PLAIN WHEELS) 

MAXIMUM OPERATING SPEEDS (RPM) FOR %H MANDRELS 

Wheel Wheel 
% .. Overhang - Dimension O· 

Diameter Thlcknesll Overhang 
" Thd. laches laches I" 1%" 2'" 2%- 3'" 4'" 5" 
Mdls. 

" % 81,000 54,379 42,000 33.000 25,500 20,400 13,260 9,550 

" % 66,000 46,500 32,250 27,370 21,000 16,800 10,920 7,860 

" 1 55,200 40,500 30,000 23.,250 17,250 13,800 8,970 6,460 

" 1% 45,750 33,750 25,720 19,'120 15,300 12,240 7,960 5,730 

% ~ 76,390 62,400 45,750 35,400 27,520 22,020 14,310 10,300 

% '* '16,390 54,'150 40,500 31,120 24,000 19,200 12,480 8,990 

% " '11,250 47,620 35,020 27,000 20,850 16,680 10,840 7,800 

% % 61,500 42,000 31,500 24,000 18,370 14,700 9,560 6,880 

% % 51,000 36,370 27,750 21,220 16,120 12,900 8,390 6,040 

% 1 40,500 30,000 24,000 18,'750 14,250 11,400 7,410 5,340 

% 1~ 30,370 24,000 18,900 15,000 12,000 9,600 6,240 4,490 

% 2 24,000 18,750 15,000 12,150 9,900 '7,920 5,150 3,'710 

" it 61,120 61,120 ,&8,000 31,500 29,020 23,220 15,090 10,800 . 

" ~ 61,120 60,000 44,250 3.&,500 27,000 21,600 14,040 10,110 

" '* 61,120 51,750 38,400 29,'770 23,250 18,680. 12,140 8,740 

" " 61,120 45,000 33,370 25,870 20,100 16,080 10,450 '1,520 

" % 56,400 39,750 29,400 22.720 17,400 13,920 9,050 6,520 

" % 46,500 32,400 24,900 19,720 15,370 12,300 8,000 5,760 

" 1 35,250 27,000 21,300 16,870 13,120 10,500 6,830 4,920 

" 2 . . 21,000 16,500 12,900 10,870 8,700 6,960 4,520 3,250 

" 2% 16,500 12,900 10,870 8,"100 7,000 5,600 3,640 2,620 

"- '* 60,930 50,930 38,100 29.,020 22,500 18,000 11,700 8,420 

% " 50,930 44,100 32,'&00 25,120 19,350 15,480 10,060 '1,240 

.,,- ~ 10,930. 36,370 .27,750 21,750 16,870 13,500 8,'780 6,320 

% % 42,760 30,750 23,250 18,000 14,020 11,220 7,290 5,250 

"- I 34,500 25,870 19,500 15,000 12,000 9,600 6,240 4,490 

"- 1% 28,720 21,620 11,020 13,500 10,800 8,640 5,620 4,050 

"- 1% 24,000 18~2O 14,620 l2,000 9,900 7,920 5,150 3,710 

"- . ; ..... 2 ; 18/750 15,370 12,000 9,900 8,000 6,400 4,160 3,000 

~ 2% I , 15,000 12.1~ 10,500 8,400 6,800 5,440 3,640 2,550 

~ ~ .s,ao 43,6&0 42,900 33,000 26,250 21,000 13,650 9,820 

'17 
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Wheel Shape 
Diameter No. 

Inches 

W212 % 

W213 'f' j'a 

W215 1 

W216 1 

W217 1 

W218 1 

W219 1 

W220 1 

W221 1 

W222 1 

W223 1 

W225 1% 

W226 1% 

W227 1% 

W228 1% 

W229 1% 

W230 1% 

W231 1% 

W232 11,4 

W235 1% 

W236 1% 

W237 1% 

W238 1% 

W239 1% 

W240 1% 

W241 1% 
t· • 

W242 2 

W243 2 

W244 2 

W245 2 

W246 2 

291S 

TABLE 26 - (Contibued) 

GROUP W-(PLAIN WHEELS) 

MAX. OPER. SPEED (RPM) FOR lA" MANDRELS 

Wheel 
~ .. Overhang - Dimension O· 

Thickness Overhang 

Inches A Thd. I" 11,2" 2" 21,2" 3" 
Mdl!. 

% 43,650 43,650 35,100 27,600 21,370 17,100 

" 43,650 40,870 29,400 23;400 18,370 14,700 

% 38,200 38,200 38,200 33,750 25,500 20,400 

% 38,200 38,200 33,750 26,250 20,250 16,200 

% 38,200 38,200 28,500 22,500 17,400 13,920 

% 38,200 32,770 24,900 19,500 14.850 11,880 

% 35,100 24,520 18,750 15,000 12,000 9,600 

1 25,500 19,120 15,750 12,370 10,500 8,400 

1% 19,120 14,620 12,000 10,500 8,400 6,720 

2 15,900 12,370 9,750 8,620 6,900 5,520 

2% 12,370 9,900 8,620 6,900 5,500 4,400 

% 30,560 30,560 30,560 24,000 18,750 15,000 

" 30,560 30,560 26,250 20,100 15,750 12,600 

% 30,560 29,620 22,650 18,000 14,100 11,280 

% 30,520 22,500 17,850 14,250 11,400 9,120 

1 24,000 18,750 15,370 12,000 9,900 7,920 

1% 20,400 15,900 12,750 10,500 8,400 6,720 

1% 17,620 13,500 10,650 9,000 7,200 5,760 

2 14,250 10,650 9,000 7,500 6,000 4,BOO 

% 25,470 25,470 25,470 22,720 17,620 14,100 

% 25,470 25,470 21,750 17,250 13,650 10,920 

1 22,500 17,620 13,270 10,870 9,520 7,620 

1% 15,600 12,000 9,750 8,250 6,600 5,280 

2 12,750 9,900 8,000 6,400 5,100 4,080 

2% 10,500 8,400 6,800 5,500 4,400 3,520 

3 9,000 7,250 6,000 4,BOO 3,900 3,120 

1 19,100 15,950 11,760 10,000 8,BOO 7,040 

1% 14,500 12,750 9,800 '1,800 6,300 5,040 

2 11.750 10,500 7,500 6,200 5,030 4,000 

2% 9,600 7,250 8,400 5,300 4,250 3,400 

3 8,250 6,750 5,600 C,600 3,700 2,960 

. , 
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4" 5" 

11,120 8.otO 

9,560 6,880 

13,260 9,550 

10,530 7,580 

9,050 6,520 

7,720 5,560 

6,240 4,490 

5,460 3,930 

4,370 3,150 . 

3,590 2,580 

2,860 2,060 

9,750 7,020 

8,190 5,900 

7,330 5,280 

5,930 4,270 

5,150 3,710 

4,370 3,150 

3,740 2,690 

3,120 2,250 

9,170 6,600 

7,100 5,110 

4,950 3,560 

3,430 2,470 

2,650 1,910 

2,290 1,650 

2,030 1,460 

4,580 3,300 

3,280 2,360 

2,600 1.870 

2,210 1,590 

1,920 1,380 



TABLE 27 

GROUP W-(PLAIN WHEELS) 

MAXIMUM OPERATING SPEEDS (RPM) FOR %" MANDRELS 

Wheel Wheel ~- Overhang - Dlm~JUion O· 
Shape Overhang 

No. Diameter Thickness 
Inches Inches 4 Thd. 1- 1~· 2- 2~- 3- .e- &-

Mdls. 

WI85 ~ ~ 76,390 76,390 63,000 48,000 36,740 29,400 19,120 13,760 

W186 ~ % 76,390 72,740 65,600 42."0· 32,240 25,800 16,780 12,080 

W187 ~ 1 76,390 60,000 48,000 37,500 28,500 22,800 14,820 10,680 

WI88 1AI 1~ 60,740 48,000 37,800 30,000 24,000 19,200 12,480 8,980 

WI89 1AI 2 48,000 37,500 30,000 24,300 19,800 15,840 10,300 7,420 

W19' % ~ 61,120 61,120 58,800 46,,",0 34,800 27,840 18,100 13,040 

W196 % % 61,120 61,120 49,800 39,"0 30,740 24,600 16,000 11,520 

W196 " 1 61,120 54,000 42,600 83.740 26,240 21,000 13,660 9,840 

WI97 " 2 42,000 33,000 25,800 21,740 17,400 13,970 9,040 6,500 

W198 % 2~ 33,000 25,800 21,740 17,400 14,000 11,200 7,280 5,240 

W203 % 'nI 60,930 50,930 50,930 43,.500 33,740 27,000 17,560 12,640 

W204 % % 50,930 60,930 46,500 36,000 28,040 22,44G 14,580 10,500 

W205 ~ 1 50,930 60,930 39,000 30,000 24,000 19,200 12,480 8,980 

W206 % 11" 50,930 43,040 34,040 27.000 21,600 17,280 11,240 8,100 

W207 ~ 1'n1 48,000 37,040 29,240 24,000 19,800 15,840 10,300 7,420 

W208 % 2 37,500 30,740 24,000 19,800 16,000 12,800 8,320 6,000 

W209 % 2'n1 30,000 24,300 21,000 16 ,BOO 13,600 10,880 7,080 &,100 

W218 1 ~ 38,200 38,2GO 38,200 38,200 29,700 23,760 15,440 11,120 

W219 1 % 38,200 38,200 37,500 30,000 24,000 1',200 12,480 8,980 

W220 1 1 38,200 38,200 31,500 24,740 21,000 16,800 10,920 '1,860 

W221 1 1'n1 38,200 29,240 24,000 21.000 16,800 13,440 8,740 6,300 

W222 1 2 31,800 24,740 19,500 17,240 13,800 11,040 7,180 5,160 

W223 1 2~ 24,740 19,800 17,240 13,800 11,000 ·8,800 5,720 4,120 

W227 1% ~ 30,560 30,560 30,560 30,560 28,200 22,560 14,660 10,660 
• 

W228 1~ % 30,560 30,560 30,560 28,500 22,800 18,240 11,860 8,540 

W229 1% 1 30,560 30,560 30,560 24,000 19,800 15,840 10,300 '1,420 

W230 1% 1'4 30,560 30,660 25,500 21,000 16,800 13,440 8,740 8,300 

W231 1% , 1'n1 30,560 27,000 
I 

21,300 18,000 14,400 11,520 7,480 5,380 

W232 1% I 28.soo 21,300 18,000 15,000 12,000 9,600 8,240 '.soo 

-See Fleur. &3, Pa,re 69. 79 
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TABLE 27 - (ContInued) 

GROUP W-(PLAIN wHEELS) 

MAXIMUM OPERATING SPEEDS (RPM) FOR %" MANDRELS 

Shape Wbeel Wheel %- OTerhanc - Dimension O· 

No. Diameter Tblc:kneu Overhang 

lnehea Inc:hes A Thd. 1" 1%" %" 2%" 3" ( .. 
Mdl .. I 

W236 1% % 25,470 25,470 25,470 25,470 25,470 21,840 14,200 

W237 1% 1 25,470 25,470 25,470 2l.'140 19,040 15,240 9,900 

W238 1% 1% 25,470 24,000 19,500 16,&00 13,200 10,560 6,860 

W239 1% 2 25,(70 19,800 16,000 12,800 10,200 8,160 5,300 

W240 1% 2% 21,000 16,800 13,600 11.000 8,800 7,040 (,58O 

W241 1% 3 18,000 14,500 12,000 9,600 7,800 6,240 4,060 

W242 2 1 19,100 19,100 19,100 19.100 17,600 14,080 9,160 

W243 2 1% 19,100 19,100 19,100 15,600 12,600 10,080 8,560 

W244 2 2 19,100 19,100 15,000 12,400 10,000 8,000 5,200 

W245 2 2% 19,100 14,500 12,800 10,800 8,500 8,800 (,42O 

W248 2 3 18,500 13,500 11,200 9,200 7,400 5,920 3,84.0 

·See Figure 53, Page 69. 
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5" 

10,220 

7,120 

4,940 

3,820 

3,300 

2,920 

6,600 

4,720 

3,740 

3,180 

2,760 



TABLE 28 

GROUP B- (SHAPED WHEELS) 

MAXIMUM OPERATING SPEEDS (RPM) FOR 3/32" MANDRELS 

Overhan~ - Dimen5ion O· 

Shape Wheel Wheel ~ .. 
Diam. Thickness Cvelhang No. Inches Inches &: Thd. I" 1%- 2" 2%" 

Mdls. 

B 43 SA -h 67,500 41,250 27,000 18,750 12,750 
B· 44 il % 57,000 34,500 22,500 16.500 11.250 
B 45 -h -h 86,250 60,250 35,250 24,000 15,000 
B 46 ~ -h 87,000 52,500 36.750 24,750 16.500 

B 47 ~ It 87,000 62,500 36,750 24,750 16,500 
B 63 IA. % 49,500 80,760 20,250 14,250 10,500 
B 65 " IA. 87,000 62,500 86,750 24,750 16,500 
B 63 1,4 -h 76,500 46,500 80,750 21,750 14,250 

B 64 IA n 87,000 52,500 36,750 24,750 16,500 
B 65 " V8 87,000 62,600 36,750 24,750 16.500 
B 70 % lAs 50,930 83,750 21,750 15,750 11,250 
B 71 % 1AI 61,120 39,000 24,750 17,250 12,750 
B 72 II:! Va 60,750 35,250 23,250 16,500 12,000 

B 78 112 1AI 60,750 85,250 23,250 16,500 12,000 
B 74 S'I ftl 87,000 52,500 36.750 24.750 16,500 
B 81 % ,\ 60.930 83.750 21,750 15,750 11.250 
B 82 112 IA, 67,500 41,250 27,000 18.750 12,750 

B 83 % h 72.750 43,500 27,750 19,500 12,750 
B 84 -h 1\ 87,000 52,500 36,750 24,750 16,600 
B 92 IA 14 67,600 41,250 27,000 18,750 12,750 
B 93 h -tlf 87,000 62,500 36.750 24,750 16,500 

B 94 U It; 87,000 62,500 36,750 24.750 16,600 
B' 95 " fi 87,000 62.,500 36,750 24,750 16,500 
B 96 " v... 87,000 62,500 36,750 24,750 16,600 
B' 97 lIa % 87,000 62,500 36,750 24,760 16,600 

B 98 if J,4 87,000 52,600 36,750 24.750 16,600 
B 104 -h % 67,000 84,600 22,500 16,500 11,250 
B 106 IA ~ 86,260 60,260 85,250 24,000 16,000 
B 106 ~ iI 87,000 62,600 36,750 24,750 16,500 

-
B 112 % 112 37,500 23,250 16,600 12.750 9,000 
B 113 % 1,4 67,600 41,250 27,000 18,750 12,750 
B 114 n 3At 67,000 34,500 22,500 16,600 11,250 
B 116 if 1AI 87,000 62,600 36,750 24,750 16.600 

BI22 % ~iI 61,000 30,750 21,000 15,000 10,600 
BI23 II II 86,260 60,250 86,250 24,000 16,000 
B 124 J,i ~ 87,000 62,600 36.750 24,750 16,600 
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TABLE 29 

GROUP B- (SHAPED WHEELS) 

~AXIMUM OPERATING SPEEDS (RPM) FOR 1/8" MANDRELS 
- \ 

OverhanJr Dimenllion O· 

Shape Wheel Wheel !Ji" 
No. Diam. Thickne!lS Overhang 1'" 11).." 2- 2%'" Inches Inches A Thd. 

Mdls. 

B 41 % % 33,750 23.250 17,620 13,650- 10,350 
B 42 ~.~ ~/ .. 33,750 23,250 17,620 13.650 10,350 
B 43 % 1\ 

1.1 81,370 51,000 34,120 24,000 16,870 
B 44 :tTl % 68,400 42,370 28,870 20,850 15.000 

B 45 lat! ,"d 104,250 61,870 44,620 30.900 20,250 
B 46 % l~ 105,000 64,500 46,650 32,400 21.370 
B 47 % /I 105,000 64,500 46.650 32,400 21,370 ll:! 

B 51 ,Tll ~/,. 45,370 28,500 21,000 15,900 12.150 

B 52 % y,. 45,370 28,500 21,000 15,900 12.150 
B 53 tA. o/s 60,000 38.020 26,250 18.750 13,870 
B 54 1,4 II:! 60,000 38.020 26,250 18,750 13,870 
B 5r, ~R 1,1 .. 105,000 64,500 46,650 32,400 21.370 

B 61 %. 1\ 38,250 24,370 17,400 13,270 9.970 1.1 

B 62 Ih % 41,020 26,400 19,500 15,000 11.400 
B 63 ~4 ,~ 92,400 57,370 39,370 27.900 18.900 
B 64 J.~ n 105,000 64,500 46,650 32,400 21.370 

B 65 1,11 ;11 105,000 64.500 46,650 32,400 21,370 
B 70 %. 1..11 50,930 41.250 27,750 20,400 15,000 
B 71 % 1/8 61,120 48,000 31,500 22,650 16,870 
B 72 Ih Ifs 73,500 43,650 29,100 20,770 15.450 
B 73 1/~ % 73,500 43,650 29,100 20,700 15.450 

B 74 :t":'l !l'l 105,000 64,500 46,650 32,400 21,370 
B 81 ~~ .. t\ 50,930 41,250 27,750 20,400 I 15.000 
B 82 1,4 II .. 76,890 51,000 34,120 24,000 16.870 
B 83 % h 87,600 53.250 35,250 24,750 I 17.250 

-
I B 84 1\ -rtf 105,000 64,500 46,650 32,400 21,370 

B 91 1,4 % 34,500 22,500 16,870 13,120 9,900 
B 92 IA. IA. 81,370 51.000 34,120 24,000 , 16,870 
B 93 It ;\ 105,000 64,500 46,650 32,400 I 21,370 

B 94 U 5'\ 105,000 64,500 46,650 32,400 21,370 
B 95 % It 105,000 64,500 46,650 32,400 21,370 
B 96 Ih ¥." 105,000 64,500 46,650 32,400 ..21.370 , 
B 97 % % 105,000 64,500 46,650 32.400 I 21,370 i 1 --::ee Figure 63, Pa£e 69. 

("""" 
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TABLE 29- (Continued) 

GROUP B - (SHAPED WHEELS) 

MAXIMUM OPERATING· SPEEDS (RPrtl) FOR 1/8" MANDRELS 

Overhansr - Dimension O· 

Shape Wheel Wheel ~. 

Diam. Thickne •• Overhang 1- 1%- 2-No. laches Inches & Thd. 
Mdla. 

B 98 ~\ 14 105,000 64,500 46,650 32,400 
BIOI S/s H 33,750 23,250 17.620 13,650 
B 102 o/a Ih 45,370 28,500 21.000 15,900 
B 103 o/a 1~1 61,120 41,250 27.750 20,400 

B 104 -h 8As 68,400 42,370 28,870 20,850 
B 105 lA, 14 104,250 61,870 44.620 80,900 
B 106 % 1"t 105,000 64,500 46.650 32,400 
BIll if U 83,750 23,250 17.620 18,650 

B 112 % 1h i' 45,370 28,500 21,000 15,900 
B 113 lAo lA. 81,370 51,000 34.120 24,000 
B 114 iI IVa 68,400 42,870 28.870 20,850 
B 115 I. lh 105,000 64,500 46,650 82,400 

B 121 1h 112 45,370 28,500 21.000 15,900 
B 122 IVa o/s 61,650 37,720 27,000 19,870 
B 123 n h 104,250 61,820 44.620 30,900 
B 124 lAs Va 105,000 64,500 46.650 82,400 

B 131 % Ih 34,500 22.500 16,870 13,120 
B 132 % % 45,870 28,500 21,000 15,900 
B 183 IVa o/s 54,000 33,000 24.150 18,000 
B 184 II o/a 61,650 37,720 27,000 19,870 

B 185 1/." Jh 60,000 38,020 26,250 18,750 
B 136 ~ -h 77,250 45,920 30,900 22,500 

·See Figure 53, Page 69, 
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21,370. 
10,350 
12,150 
15,000 

15,000 
20,250 
21,870 
10,350 

12,150 
16,870 
15,000 
21,370 

12,150 
14,250 
20,250 
21,870 

9,900 
12,150 
13,500 
14,250 

13,870 
16,120 



TABLE 30 

GROUP B- (SHAPED WHEELS) 

MAXIMUM OPERATING SPEEDS~(RPM) FOR 1/4" MANDRELS 
• 

OYerhang - Dimension O· 
Shape Wheel Wheel %-
No. Diam. Thickness Overhanl' 1- 1%- 2- 2~~ 

Inches Inches AThd. 
MdlL 

B 41 o/a % 61,120 46,500 85,250 27,870 21,000 
B 42 ~ lIA, 61,120 46,500 85,250 27,370 21,000 
B 51 n 8,4 81,000 54,370 42,000 83,000 25,500 
B 52 % 3,4 81,000 54.370 42,000 33,000 25,500 

B 61 %. -hI 50,930 50,930 88,100 29,020 22,500 
B 62 1,.1! 8A1 71,250 47,620 85,020 27,000 20,850 
B 71 o/a lh 61,120 61,120 48,000 87,500 29,020 
B 72 1h 't8 76,890 62,400 45,750 85,400 27,520 

B 73 1h lh 76,390 62,400 45,750 85,400 27,520 
B 91 1,.1! 0/8 61,500 42,000 81,500 24,000 18,370 
BIOI o/a U 61,120 46,500 85,250 27,870 21,000 
B 102 o/a 1h 61,120 54,870 42,000 33,000 25,500 

B 111 n H 66,000 46,500 35,250 27,370 21,000 
B 112 % Ih 81,000 54,870 42,000 83,000 25,500 

( B 121 Jh Ih 76,8.90 54,370 42,000 33,000 25,500 
B 131 Jh JI:! 61,500 42,000 81,500 24,000 18,370 

B 132 3A1 II:.! 81,000 
I 

54,870 42,000 ~3,OOO 25,500 

·See Figure 53, Page 69. 
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TABLE 31 

GROUP A - (SHAPED WHEEU) 

MAXIMUM OPERATING SPEEDS (RFM) FOR~ 1/4" MANDRELS 

I OyerhanJr - Dimension 0 0 

Shape Wheel Wheel %-
Diam. ThIc:1me •• OTerhang 1- 1~· 2- 2'Ji- • a-No. Inc:ba Inc:be. AThd. 

MdlL 

A 1 % 2~~ 19,800 16,500 13,120 10,650 9,000 6,750 
A 2 1 1%. 38,200 32,620 25,500 20,620 16,870 13.500 
A 3 1 2~ 16,100 13,080 10,730 8,720 6,710 4,700 
A 4 1l,4 11ft. 30,560 24,750 20,250 16',120 13,120 10,500 

A 5 % 1~ 45,000 38,750 27,000 21,000 16,500 13,500 
A 6 % lIAs 39,000 29,700 24,000 18,970 15,000 12,000 
A 11 o/a 2 19,860 15,100 12,000 9,810 8,220 7,020 
A 12 n llA. 48,000 35,250 27,870 21,750 17,250 13,500 

A 13 1% 1~ 38,950 32,250 25,500 20,620 16,500 12,750 
A 14 n Va 55,560 40,500 30,750 24,370 19,500 15,000 
A 15 ~ In 72,750 47,620 34,500 26,250 19,870 13,870 
A 21 1 1 34,500 26,250 21,000 17,250 13,870 10,870 

A 22 % o/s 50,930 40,500 30,750 24,370 19,500 15,000 
A 23 % 1 39,370 30,370 24,370 19,500 15,000 12,000 
A 24 JA. % 76,500 49,500 36,870 27,000 20,250 15,370 
A 25 1 1 35,620 27,370 22,120 18,000 14,250 11,250 

A 26 % % 61,120 46,500 85,250 27,750 21,370 15,750 
A 31 1% 1 27,780 26,250 21,000 17,250 13,500 10,870 
A 82 1· o/a 88,200 38,200 30,000 24,000 18,900 15,000 
A S3 1 ~ 38,200 38,200 30,000 24,~00 18,900 15,000 

. A .. 84 1~ % 25,47Q 25,470 25,470 .21,970 18,000 13,870 
A 85 1 % 88,200 38,200 31,500 25.500 20,250 15,900 
A 86 I 1% IJ3 23.520 23,520 23,520 21,750 17.620 13,870 
A 87 lJA. ~ 80.560 30,560 30.560 28.100 22.500 18.000 

A 88 1 1 34.600 26,250 21,000 17,020 13,500 10,650 
A 89 % % 47,260 36,260 27.750 22,120 17.250 13.120 

.See Figure 63. Page 69. 
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DI .. 
meter 

01 
WhHI 

In 
Inch .. 

I 
I 
I 

4 
15 • 
7 
8 
9 

10 
12 

'i 14 ... 
o I 

18 
18 
20 

n 
14 
26 

28 
30 
32 

34 
38 
38 

40 
42 
44 

48 
48 
i3 

60 
72 

CONVERSION TABLE-WHEEL BPEEDS 
REVOLUTIONS PER MINUTE FOR VARIOUS DIAMETERS OF GRINDING WHEELS TO GIVE SURFACE SPEED 

IN FEET PER MINUTE AS INDICATED 

SuaFACK SPEED IN FEET .111 MIN UTI: 

4,000 I 4,600 115,000 115,600 6,000 8,&00 7,000 7,500 8,000 8,500 9,000 9,&00 10,000 12,000 12,500 14,200 16,000116,500 17,000 

Rnolutlon. per Minute Revolution. per Minute Revolution. per Minute Revolution. per Minute Revolution. per Minute 

15,21' 17,189 19,098 21,008 22,918 24,828 26,737 28,647 30,668 32,467 34,377 36,287 38,196 46,836 47,746 54;240 61,116 63,026 64,936 

7,639 8,694 9,549 10,504 11,459 12,414 13,368 14,328 16,278 16,238 17,188 18,143 19,098 22,918 23,876 27,120 30,668 31,510 32,465 

&,093 &,729 6,368 7,003 7,639 8,276 8,913 9,649 10,186 10,822 11,469 12,096 12,732 16,278 16,916 18,080 20,372 21,010 21,646 

3,820 4,297 4,775 &,262 15,729 6,207 6,686 7,162 7,640 8,116 8,595 9,072 9,549 11,469 11,940 13,560 15,278 15,766 16,235 

3,066 8,438 3,820 4,202 4,584 4,966 &,348 6,730 6,112 6,494 6,876 7,268 7,640 9,168 9,660 10,850 12,224 12,605 12,985 

2,546 2,865 3,183 3,601 3,820 4,138 4,466 4,776 5,092 6,411 6,729 6,048 6,366 7,639 7,960 9,040 10,186 10,506 10,820 

2,183 2,465 2,728 8,001 3,274 3,547 3,820 4,092 4,366 4,638 4,911 5,183 5,456 6,548 6,820 7,760 8,732 V,006 9,276 

1,910 2,148 2,387 2,626 2,866 8,103 3,342 3,680 3,820 4,068 4,297 4,636 4,775 6,729 6,970 6,780 7,640 7,880 8,116 

1,698 1,910 2,122 2,334 2,546 2,768 2,970 3,182 3,396 3,606 3,820 4,032 4,244 5,092 5,305 6,030 6,792 7,000 7,215 

1,528 1,719 1,910 2,101 2,292 2,483 2,674 2,865 3,056 3,247 3,438 3,629 3,820 4,684 4,776 6,425 6,112 6,300 6,496 

1,273 1,432 1,591 1,751 1,910 2,069 2,228 2,386 2,646 2,705 2,864 3,023 3,183 3,820 3,980 4,520 6,092 5,250 6,410 

1,091 1,228 1,364 1,500 1,637 1,773 1,910 2,046 2,182 2,319 2,466 2,692 2,728 3,274 3,410 3,876 4,366 4,600 4,640 

955 1,074 1,194 1,313 1,432 1.662 1,672 1,791 1,910 2,029 2,149 2,268 2,387 2,866 2,985 3,390 3.820 3,940 4,060 

849 955 1,061 1,167 1,273 1,379 1,485 1,691 1,698 1,803 1,910 2,016 2,122 2,646 2,656 3,016 3,396 3.500 3.606 

764 859 966 1,050 1.146 1,241 1,337 1,432 1,628 1,623 1,719 1,814 1,910 2,292 2,390 2,715 3,056 3,150 3.246 

894 781 868 965 S,042 1,128 1,216 1,302 1,388 1,476 1,662 .,649 1,736 2,084 2,170 2,465 2,776 2,865 2,950 

837 718 • 796 871S I DISIS 1,034 1,1111 1,194 1,274 1,353 1,438 1,512 1,591 1,910 1,990 2,260 2,646 2,626 2,70& 

688 661 734 808 881 966 1,028 1,101 1,176 1,248 1,322 1,396 1,468 1,762 1,840 2,090 2,3&2 2,426 2,4D6 

646 814 682 750 ·818 887 966 1,023 1,092 1,169 1,228 1,296 1,364 1,637 1,705 1,940 2,182 2,250 2,320 

609 673 837 700 764 828 891 955 1,018 1,082 1,146 1,210 1,274 1,528 1,595 1,810 2.066 2,100 2,165 

477 637 697 666 716 776 836 895 954 1,014 1,074 1,134 1,194 1,432 1,495 1,696 1,910 1,970 2,030 

449 &0& 662 618 674 730 786 843 898 965 1,011 1,067 1,124 1,348 1,406 1,595 1,796 1,855 1,910 

424 477 630 683 637 690 742 796 848 902 954 1,007 1,061 1,273 1,330 1,510 1,698 1,760 1,806 

402 462 603 663 603 663 704 754 804 854 904 955 1,006 1,206 1.260 1,430 1,608 1,660 1,710 

382 430 478 626 673 620 669 716 764 812 860 908 956 1,146 1,195 1,:155 1,628 1,675 1,626 

366 409 464 600 646 691 636 682 732 775 818 863 908 1,090 1,140 1,295 1,464 1,500 1,546 

347 390 434 478 621 664 608 661 694 737 780 824 868 1,042 1,085 1,236 1,388 1,432 1,476 

333 376 416 458 600 641 682 624 666 708 760 791 832 1,000 1,040 1,180 1,332 1,370 1,410 

318 368 398 438 478 617 668 597 636 676 716 766 796 966 996 1,]30 1,272 1,.'J16 1,350 

288 824 360 396 432 .. 68 503 539 678 612 648 683 720 864 900 1,025 1.162 1,189 1,226 

256 287 319 350 387 414 446 478 610 642 674 606 638 774 796 906 1,020 1,050 1.080 

212 239 265 291 318 345 371 398 424 461 477 604 630 637 665 756 849 875 905 

Nof~: "C~'tfri/ugtU Foree," toAu:A u tM force tMe leM. to ",pture 4 gi,,~" luAul ",A~Jl o"~r.pe~diftf1, iJlCf'ecufl 4. fM .qU4r. 
01 fA. tleloeitll 01 IMf "'Mel. FOl" ezample. 1M eefttrifugal fora jft 4 ",Arrl "enning at 6,500 ,urfaee ftd per miJluts u '" per 
c~," greater tMn in 1M 141M wMel "ltlniJlg 4t ",s00 ,urfa.ce feet per minllt~, althougA tAe ,peed u a.chudl., 0111, II per eefte 
"tattr. 
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APPENDIX A 
(Not Part of ANSI Safety Code B7.1-1970) 

Introduction 
, 

While not part of this Code, the following relates a number of factors which contribute to the 
safe operation of grinding wheels. Safety is everyone's business. \ 

General Requirements 
Abrasive wheels should be used with operator safety in mind and in conjunction with the type 
of protective devices most effective for each application. 

Classes of Protection Devices 
There are two main classes of protection devices: those that protect the operator (A.3.1), and 
those that provide protection to others in the work area (A.3.2). 

Operator Protection Devices 

Safety Guards 
The most positive way to protect the operator as well as others in the immediate area is by guard­
ing the wheel effectively. Section 4 (Safety Guards) page 27 explains the provisions necessary 
for adequate guarding. A guard protects the operator either by containing or deflecting the pieces 
of an accidentally broken wheel. Guards also control sparks and swarf. 

" Safety Goggles and Face Shields 
Because" the grinding operation produces sparks and swarf, eye protection is of utmost impor­
tance. Safety goggles or face shields shall be worn at all times in the grinding area. Dust masks 
may be required as well. 

Protective Clothing 
Safety aprons, gloves, safety shoes, and other protective clothing should be worn as required by 
the nature of the grinding operation. Well designed protective clothing will allow the operator to 
work more efficiently and safely. 

Dust Protection 
Dust masks may be required in an extremely dusty or contaminated environment. 

Work Area Protection 

Barriers 
In some operations, partitions, walls, or separate grinding booths will provide protection to other 
people nearby. 

Exhaust Systems 
Adequate ventilation and swarf removal should be provided in the grinding area. 

Types of Wheel Reinforcing Devices 

Cap Back Bashing 
The cup.wheel back bushing is a metallic cup with a mounting.hushing which encases the back 
and extends from the back partially down the side of the wheeband is an integral part thereof. 
This device, while not providing the same protection as a stationary guard, does reinforce the 
wheel while In use. 

Steel Rings 
Steel rings are generally used in large hole organic bonded snagging wheels. They are molded into 
the wheel and serve to reinforce the wheel as it approaches discard size. 

Fiberglass and Filament Relnfordng 
Fiberglass and filament reinforcing is molded on or into organic bonded wheels. This type of re­
inforcing increases the ability of wheels to withstand operational forces when cracked. " 

WIre or Tape WlDdlng (' 
Certain types of wheels'are wrapped with bands of wire or tape. Such wrapping acts as a rein­
forcement of the wheel and can also serve to protect the wheel during handling, shipping, and 
atorap. 
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INDEX 

This index is not part of the American National Standard Safety Code 
for The Use, Care, and Protection of Abrasive Wheels, B7.1. Its object 
is to aid the reader in finding references to key words and subjects. 

Abrasive Diae Wheelll, 
Including Segmental Dises 

Abrallive Wheel-Definition 
Adaptor Flange. 
Adapton • • • • • • 
Adapton-For Typell 27 A 28 Wheelll 
Arbor Holes • • • • • 
Arborlell Wheels • • 
Automatic Snagging Machines 

(Mechanical Grinders) 

Balance • • 
Ball Grinding Wheelll 
Band Type Guards 
Bench Grinders • 
Bins, Storage 
Blotters • • • 
Bolta, Guard Conlltruction 
Boxes, Storage 
Bushings 

Camllhaft Grinding Wheels • • • 
Centerleaa O.D. Grinding (Including Wheels) 
Chucks ••••••• 
Coolants 
Cone Wheels • • • 
Coping A Coping Wheels • 
Crankshatt Grinding Wheels 
Cup Back Bushingll 
Cup Wheel Guards 
Cup Wheels ••• 
Cutting Oft' (Including Wheels) • 

Cylinder Wheels. • • • • • 
Cylindrical O.D. Grinding (Including Wheels) 

Definitions • • • 
Depressed Center Wheels • 
Diameter ot Wheels, Limiting 
Diamond Wheels • 
Diae Wheels, Steel 
Discs • • 
Dish Wheeill. • • 
Double Receslled Wheels 
Drawers, Storage 
Drawn Steel Guards 
Driving Flange. 
Driving Torque 

Enclosure Requirements for Guards • 
Enclosures, Other than Guards • 
Exhaust Provisions • • 
Exposure Adjustment of Guards 
Expollure Angles of Guards. 

Fabricated Guards 
Fla~ea 

Flaring Cups • • 
Floor Stand Grinders 
Flute Grinding Wheel. 

General Machine Conditiona 
General Operatinc Rules 
Grindinc Surface or Face 
Grindi~ Wheel 
Guards • 

HandU~ • • • 

A 

" 

B 

C 

D 

E 

F 

G 

H 

See "Wheel Types" 
1 
43 thru 46, 48 thru 51 
13. 24, 52, 56, 68 
13.56 
See "Holes" 
50 

30,49,59 

43. 52, 66, 67, 69 
60 
27. oliO, 41, 57 
28, 32,59 
16, 17,18 
18, 43, 44, 46, 52, 53 
84,35,38,40 
16.17,18 
4, 11, 15, 24, 27, 48, 52, 54, 55 

59 
5,8 
1,4,42,57 
67 
See "Wheel Types" 
5.14 
59 
2.4 
27 
See "Wheel Types" 
6,13,14,17,18,29,33,37,42,44, 

53,56,59,60,62, 63, 64, 69 
See "Wheel Types" 
6,8,29,31 

1 thru IS, 58 
See "Wheel Types" 
21,613 
1.14, 44, 53, 59, 60 
25,26 
See .. Abrasbe Disc Wheels" 
See "Wheel Types" 
See "Wheel Types" 
16,17,18 
87.39 
45, 47 thru 50 
43. 5()O, 64 

32 
32, 66 
20 
30,31 
28, 29, 30 

34. 35, 36, 37, 38 
I, 3, ", 8 thru 15, 21, 23, 24, 32, 

42 thru 56, 58, 68, 64, 65, 68 
See "Wheel Types" 
28,50 
69 

20 thnJ 26,58,64, 6S 
58, 55 thru 68 
2. 8 thru 13 
See "Abrasive Wheel" 
See "Safet7 Guards" 

1.18, tW, ~ 
45, 48, 49, SO. GIs Hea'lJ' Dut)" Grindinc 

Holes • 
Humidit7 

4. 8 thru 15, 24 thra 27, "5, 48 thra 52, 64. 65 68 
16 • -

88 

A-12 



Identiftcation of Wheels 
Inoflranlc Bonded Wheel. 
Inserted Nut Dba • 
Inserted Washer DAlleS • • • 
~u.~~Jo= . . . . . . 
Internal Grinding (Including Wheels) 

Large Hole Inorganic Wheele 
Limitation. of Wheel Shapes 
Limiting Wheel Diameter • 
Liquid.. • • • 
Lubrication, Bearings 

'Machine Builder, Including Resporudbiltties 
Machine Face Plate. • • • 
Machine Spindles. • • • 
Machines, General Conditions of • 
Mandrel. • • • • 
Manufactarer of Machines • 
Manufacturer of Wheels 
Mechanical Grinders 
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(Automatic Snagging Machines) • 
Metal Bonded Wheels. • • 
Mounted Wheels • 
Mounting 

°Mounting Nut • • • • • 
Mounta, Spindle. • • • • 
Mounta-For Types 2'1 and 28 Wheels 
Multiple Screw Flanges 
Multiple Wheel Flanges 
Multiple Wheels • 

Off-Hand Grinding • • 
Operating Rules. General • 
Operating Speeds. Maximum 
Organic Bonded Wheels 
Overhang of Mandrels. 

Plate Mounted Wheels. . • • 
Plug Wheels. • • '.' • 
Portable Grinding (Including Wheels) 
Portable Saws 
Power. • • • • • • 
Precision Grinding (Including Wheels) 
Pressure. Work • • • 
Projecting Stud Type DI.c. . 
Protection, Ot.her than Guards 

Racks, Storage 
Recessed Wheels • 
Recess of Flanges 
Reducing Bushings 
Regulating Wheels 
Reinforced Wheels 
ReHeved Wheels • 

.~ 

Resin Bonded Wheels • 
Rests. Work. • • • 
Revolutions per Minute (rpm) 
Revolving Cup Guard.. • 
"Ring" Test. • • 
Rivela, Guard Construction • 
Rubber Bonded Wheel. 

Safety Tapered Flanges • • • • • 
Safety Guardl, Including DimensionA. Materials, 

Maintenance. ete. • 

Saucer Wheel. • • • • 
Saw Gummine (Including Wheels) 
Scope • • • 
ScreWI, lIoantinlr • • 
Segmental Diac Wheel. • 
Segment. (Segmental Wheels), • 
ShaU-Deftnition. • • /0 
Shapes of Wbeels • • • 
Sbelves, Storage. • 
Shellac: Bonded Wbeels 
Should-Definition 
Side Grinclinc • • 
Silicate Bondecl Whee" 
Slee'Wft, Wheel • • 
Slane 17Pe FJaqa • 
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L 

M 

o 

P 

R 
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62.63 
1.8. 15.45, &9, 68 
See "Wheel Types" 
See "Wheel Types" 
38, !!!, ~S, 5!. .!S, ~~, SS, ~5 
6. 27. 42. 44, 63. 69 

45,68 
'1 ~hru 13 
21,66 
16 
67 

6. 58. 62. 63. 64 
4,25.26.57 
See "Spindles" 
20 thru 26.68, 61. 64. 65. 66 
55. 69. '10, 12 thru 85 
See "Machine Builder" 
See '!Wheel Manufacturer" 

30,49.59 
1. 14.59 
IS, 27. 42, "''', 63.55, 60,69 thru 85 
1.8 thru 14, 21,23,25,26.32.42,43, 44.45, 

49 thru 58, 65. 66 
13. 23.32,049.50.54.56 
24 
13,42.43,44,63,56 
49.50. 51, 64 
46.53 
45.53 

6,21,67 
58, 65 thru 68 
See "Speeds" 
1 thru 4, 13. 14, IS, 18, 48, 49, 50, 56, 59. 67 
55. 69, 72 thru 85 

8, 26, 42. 44. 53, 55 
See "Wheel Types" 
6.27,30,37.39,42.59 
32 
20, 52. 53. 65 
6. 7. 8. 9. 10.51 
70 
See "Wheel Types" 
32,66 

16, 17, 18 
See "Wheel Types" 
43, 44. 45.47 
4,52 
60 
I, 2, 13, 14, 5G, 59 
See "Wheel Types" 
1,59 
21,68 
3, 58, 69 thru 86 
27 
18.19.52 
34.35,38.41 
1 

8 

1,2.4,14,20.21.27 thru 41. 43, 
55 thnl 58, 63 thru 66 

See "Wheel Types" 
'1.17 
1 
25, 49. 50. 54 
.,59.60 
4.42,44,53,57.59.60 
1 
See "Wheel Types" 
16,1'1 
1 
1 
56.57,67 
1.19 
24.51.52 
3.44.46.51 



Siottinr: • • 
SmaU Wheels • • • 
Snagr:in« (Including Wheelll) 
Spacen, Multiple Wheel 
Special Speeds 
Speeds: 

Convenion Table (rpm to srpm) • 
General • 

Special Speeds • , 
Standard Maximum Speeds 

Spindles. • • • • 

Spindles-Direction of Threads • 
Starting the Wheel 
Steel Disc: Wheel •• 
Steel Rings • 
Storage. • • • 
Straight Cup Wheel. • 
Straight Relieved Flanges . 
Straight Unrelieved Flanges 
Straight Wheels. • • 
Strength of Wheels 
Stresses. 
Studs • • . • • • , 
Surface Feet per Minute (sfpm). • 
Surface Grinding (Jnc:luding Wheels) , 
Swing Frame Grindenl , , • 

Tapered Safety Flanges 
Taper Sided Wheels • 
Tape Winding 
Temperature • 
Terrazzo Wheels. • • . 
Test Speed, Wheel Manufacturer. 
Threaded Bushings • • • 
Threaded Hole Cup Wheels , 
Threaded Hole Wheels • 
Thread Grinding Wheelll • • 
Tool Grinding <Including Wheels) 
Tongues of Safety Guards. • 
Top Grinding 
Torque • 
Trucks • 
Truing. • • • . • 
Tuck Pointing (Including Wheels) 
Types of Wheels. , • • 

Undercut of Flanges 
Usage Definitions • • • 
User of Wheels and Machines, 

Including Responsibilities 

Variable Speed Machinell 
Vitrified Bonded Wheels 

Water. • 
Wear. Cheek for. • 
Welds. Guard Conatruetion • 
Wet Grinding • • • • • • • 
Wheel Manufacturer, Including Responsibilities. 
Wheel Manufacturer's Teat • 
Wheel Speeds 
Wheel Strength • • • • • • 
Wheel Type.-Deftnltlons and Limitations • 

Type l-8tralght Wheels 
Type 2-Cylinder Wheels • • • • • 
AbrulYe Dbc: Wheels (Including Segmental Discs) 
Type 4-Taper Sided Wheels • 
Type &-Receued One Side Wheela 
Type &-straight Cup Whet'ls 
Type 'I-Double Receaaed Wheels • • • 
Type ll..L.FIarinc Cup Whee" • • .: • 
Tn! I~Diah Whee" L • • • • • 
Tn- l~ucet Whee" • • • • • 
Types 18. 17. I~ 18R and 19 Cone and PIUK Wheel. 
Tne8 20. 21. !2. 23. 24. 25. 2e , 

Relined and/or ReceaHd Wheel. • • 
TJpes 11 and 28-Depreued Center Wheel. 
T),pe 11 A-Depreued Center Whee". • 

Wheel U.". • • . . . . . . 
Win Wlnd.h~ 
Work Resta • 

s 

.. 

T 

U 

v 

W 

/, 

"1 
17, 18 
7,8.30, "5. "9, 59. 58 
45,55 
See "Speeds" 

86 
3,21,22.33,35,36,37,30, "1, 40. 

50,52.55,58,60,61,66 
58, 62 thru 65, 60. 70 
58 thru 61,69 thru 85 
4. 11, 15, 21 thru 25, 28, 20,32, 45, 49, 

50,52, 5-1, 57, 61,63, 67. 68 
23,24 
fi6 
25,26 
2,3 
I, 16, 17,18,6-1, 65 
See "Wheel Types" 
42 thru 45. 47 
11,15,24,42,43,45,48 
See "Wheel Types" 
16, 58, 50, 62, 63, 64, 68, 69 
20, 42, 44, 52, 53, 58, 60, 64, 66 
34, 38 
3,21,33,35,36,37,30,41,40,50,58.59,86 
7,8,29,50 
29,49,59 

8 
See "Wheel Types" 
2,4 
16,17,18 
15, 42, 43, 44 
60,63 
4,11 
15, 48. 54, 55 
11. 15,24,27, l8, 54, 55 
33,59 
7,59 
35 
30 
43,50,64 
16 
67 
7,14 
See "Wheel Types" 

44,48 t.hru 51 
5,6,7 

5, 16 thru 19, 52, 58, 61 thru 70 

21, 61, 66 
1, 10.53, 59 

16 
68 
34, 38, 39, 40 
67 
4,58,60.62.63 
60,63 . 
See "Speeds" 
16,'58,60,62,63,64, 68, 69 
1 thru 13 
8, 14, 17, 18, 42, 44, 53, 59 
8, 14, 17, 18.42. "4, 53. 57, 59 
8, 25, 26. "2. "4, 53, 55, 59, 60 
8, 17. 18.44.53,59 
9, 18, 54., 59 
9, 15, 17, 18,27,42.43.44,54,59 
9,18.59 
10~ 15, 17. 18,27,42,43, U, 54,59 
10, 17. 18, 59 " 
10,18,59 I 
11,24,27,54,50 

12, lB. &9 
13.30.37. J9. 42. 43. "4. &,1, &6, &9 
13.4~.4",&3.&6.59 
See .. L·, .... r of Wheel. a!.d Machines" 
2, • 
21.87,68 
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American National Standards 

The standard in this booklet is one of nearly"4.000 standards approved 
to date by the American National Standards Institute, formerly the USA 
Standards Institute. 

The Standards Institute provides the machinery for creating voluntary 
standards. It serves to eliminate duplication of standards activities and to 
weld confiicting standards into single, nationally accepted standards under 
the designation "American National Standards." 

Each standard represents general agreement.among maker, seller, and 
user groups as to the best current practice with-Teisrd to some specific 
problem. Thus the completed standards cut across the whole fabric of 
production, distribution, and consumption of goods and services. Amer­
ican National Standards, by reason of Institute: procedures, refleet ana· 
tional consensus of" manufacturers, consumers.:-and scientific, technical, 
and professional organizations, and governmental agencies. The com· 
pleted standards are used widely by industry and commerce and often by 
municIpal, state, and federal governments. 

The Standards Institute, under whose auspices this work is being done, 
la the 'Qnited States clearing house and coordinating body for standards 
activity on the national level. It is a federation of trade associations, tech· 
nIcal societies, professional groups, and consumer organizations. Some 
1,000 companies are affiliated with the Institute as company members. 

The American National Standards Institute is.the United States member 
of the International Organization for Standardization (ISO), the Interna­
tional Electro-technical CommissIon (lEC), and:the Pan American Stand­
ards Commission (COP ANT). Through these channels American industry 
makes Ita position felt on the international level. American National Stand­
ards are on file in the libraries of the nationaLstandards bodies of more 
than GO countries. 

For a free Uat of all American National Standards, write: 

American National Standards institute 

1430 Broadway New'York, N.Y. 10018 




