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FOREWORD

(This Foreword is not a part of the American National Standard Safety Code
For the Use, Care and Protection of Abrastve Wheels, B7.1-1970)

~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.
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U. 8. Department of Labor R . .

Name and Businesz 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. BI Fleischer, Air Tool Div., Dresser Industries,
ne.

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

Jeremiah R. Lynch
J. R. Gregor, General Grinding Wheel Corp.

J. C.CArndt. Simonds Abrasive Div., Wallace-Murray
orp

G. R. Blake, Norton Company

Norraan Kendall, Cortland Div., American Abraswe
orp.

W. G. Pinkstone, A, P. de Sanno & Son, Inc.

A, A. Russ, National Grinding Wheel Div., Federal-
Mogul Corp.

R. A. Beebe (Alt.), Acme Abrasive Company
R. J. Gandy, Jr. (Alt.), The Carborundum Co.
R. O. Lane (Alt.), Abrasives Div,, The Bendix Corp.

E. Gi Rieker (Alt.), Precision Grinding Wheel Co.,
ne.

L. C. Seelye (Alt.), Avco Bay State Abrasives Div.
John 1. 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 M{fg, Co.

W. Atkinson, Jr. (Alt.), NMTBA

Emile Couture, Brown & Sharpe M{g. Co.

E. O. Kumler, TRW Inc.

Joseph VanSickle (Alt.)

J. L. Bennett, The Black & Decker Mz, Co
Peter Rebechini (Alt.), Skil Cans,

Stanley J. Butcher, Bureau of Labor Standards
James M. Meagher, 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 distine-
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 requiremernts
included in the Code.
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CODE REGULATIONS
Section 1
SCOPE AND DEFINITIONS

1.1 Scope

This code sets forth rules and specifications
for safety in the use of abrasive 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-
cluded.

1.2 Definitions

1.2.1 SHALL AND SHOULD

The word “shall” 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.

124 INORGANIC BONDED WHEELS

Inorganic wheels are wheels which are bonded
by means of inorganic material such as clay,
glass, porcelain, sodium silicate, magnesium
oxychloride, or metal. Wheels bonded with
clay, glass, porcelain or related ceramic ma-
terials are characterized as “vitrified bonded
wheels”.
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Explanatory Information
{NOT PART OF 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 explana-
tory information.

122 ABRASIVE WHEEL

IrrusTrATION No. 1
Ezamples of the various tmu o);d abrasive wheels
e. )

sncluded in this C.



1.2.5 REINFORCED WHEELS 1.2.5 REINFORCED WHEELS

The term “Reinforced” as applied to grinding
wheels shall define a class of organic wheels REINFORCING FABRIC
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.)

ILLUSTRATION No. 2,

. Cross Section View
One method of reinforcing organic bonded wheels.

1.2.6 GRINDING SURFACE OR FACE 1.2.6 GRINDING SURFACE OR FACE

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

Type 11—Flaring-cup wheel.

ILLusTRATION No. 3
Arrow indicates grinding face.

12.7 SAFETY GUARD 127 SAFETY GUARD

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

>

IrrusTraTION NoO. 4

The safety guard affords operator protection in case
of accidental breakage.
!
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12.8 WHEEL SPEED

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

129 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 MINUTE

Surface feet per minute (sfpm) is the distance
in feet any one abrasive grain on the periph-
eral surface of a grinding wheel travels in one
minute.

3.1416 x diameter in inches x r.p.m.

12
or
262 x diameter in inches x r.p.m.
Examplest (s) 28 diameter wheel, 1000 revolutions per minuote
Burface Feet per minute, 262 x 24 x 1800
€288 a.f.p.m.
() 12~ dlameter wheel, 1000 revolutions per minute
Surface Foet per minwte.262 x 12 x 1900
3144 sf.p.m.

Sarface Feet Per Minute =

1.2.11 FLANGES

Flanges are collars, discs or plates between
which wheels are mounted and are referred
{o as adaptor, sleeve, or back up type. See
gection 5 page 42 for full description.

12.12 STEEL RINGS

Steel rings may be molded into certain organic
bonded grinding wheels in manufacture. Where
used, such rings act mainly to add rigidity to
the wh,eel as it approaches discard size and to
help retain the pieces of the wheel should ac-
cidental breakage occur at stub size. See Ap-
pendix A page 87.
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12.8 WHEEL SPEED

In Table 20 page 59, wheel speeds are classified
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.

CUTTING * * } '
FACE REVOLUTION REVOLUTION .REVOLUTION REVOLUTION
et aye e

POINT X"

IrLusTrATION No. §

Point “X” has traveled a distance equal to the
eircumference of the wheel. (3.1416 xz diameter)

1.2.10 SURFACE FEET PER MINUTE

Surface feet per minute (sfpm) is the distance
in feet any one abrasive grain on the cutting
face travels in one minute. In Illustration No.
5 the point “x” 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’.



1.2.13 THREAbED 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 on types 6 and 11
organic bonded cup wheels,

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

Adequate safetly guards shall always be used ‘
with these wheels unless specifically exceptedv’ -
by the code. See section 4 page 27 and Appen-
dix A page 87.

1.2.14 REDUCING BUSHINGS
Reducing bushings are inserts or devices used IrusTRATION No. 6

to reduce the hole size in a grinding wheel 86  Hezagonal, prong anchor, round knurled and cup
that it can be mounted correctly on a smaller back bushings.

diameter spindle. Reducing bushings shall be

specifically designed, properly manufactured 1.2.14 REDUCING BUSHINGS
and fitted for use in grinding wheels as speci-
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
flanges. (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.

1.2.15 TAPE OR WIRE WINDING

Tape or wire winding as used on the periph- One ¢ lm"::’;;nm’c ojm only wsed o
ery of cylinder, cup or segmented disc wheels ~ O7¢ P¢ of redusng Tosln Fhore size.

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 tixture designed to hold abrasive
segments or certain types of grinding wheels
and is mounted on a machine spindle or ma-
chine face plate.

1.2.17 THE WHEEL MANUFACTURER

Any individual, partnership, corporation or

olher form of enterprise which manufactures : . [ !

any kind of abrasive wheel. D : '
[ ' [
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1.2.18 THE MACHINE BUILDER

(a) Any individual, partnership, corporation
or other form of enterprise which is en-
gaged In the development and ‘or manu-
facture of any type of machine which uses
an abrasive wheel.

{b) One who converts, changes or otherwise
alters the original design of such ma-
chines.

1.2.19 THE USER OF WHEELS AND
MACHINES

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

1.3 Usage Definition

1.3.1 CENTERLESS 0.D. GRINDING

The precision grinding of the outer surface

of any cylindrical work piece which is rotated
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.

1.3 Usage Definition

1.3.1 CENTERLESS 0.D. GRINDING

\‘s‘z(\
§’\. 3

ILLUSTRATION No. 8
Typical through feed centerless grinding operation.



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 one 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 wl{ich
is held in the operator’s hand.

1.3.7 PORTABLE GRINDING
A grinding operation where the grinding ma-
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,
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1.3.3 CUTTING OFF

ILLusTRATION No. 9

Cutting ordinary bar stock, using a resinotd bonded
cutting-off wheel mounted on a dry, chopper
type cutling-off machine,

1.3.5 INTERNAL GRINDING

IrvusTrRATION NO, 10
Internal grinding of a large bore cylinder.

1.3.6 OFF-HAND GRINDING

IrLusTRATION No. 11 _
Offhand grinding on a double end pedestal grinder.
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1.39 SAW GUMMING

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

1.3.10 SLOTTING

The grinding of a slot or groove in any ma.
terial or part.

1.3.11 SNAGGING

Grinding which removes relatively large
amoun{s 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.

14 Definitions and Limitations of
Wheel Shapes

!

The following wheel shape definitions and limi.
tations are safety code recommendations for
general use and should be used wherever possi-
ble, Whee] dimensions or shapes differing from
the standard recommendations below may be
used on'specific machines with the approval of
the wheel manufactorer.
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IrvusTraTiON No. 12

Sharpening the teeth (Saw Gumming)
on a large band saw.

1.3.13 TOOL GRINDING

ILLUSTRATION No. 13
Grinding a shell end mill.

13.14 TUCK POINTING

ILLusT=aTION No. 14
Tuck pointing using a reinforced orpanic
bonded grinding 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

builder concerning special problems in mount.
ing and guarding.
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1.4.1 TYPE 1 STRAIGHT WHEELS
Definition:
Type 1 straight wheels have diameter, thick-

ness and hole size dimensions and should 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 wheel diameter dimension (D)
for precision, cylindrical, centerless 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 eylinder 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.

1.44 TYPE 4 TAPER SIDED WHEELS

(Non Standard Shape)

Defnition:
Type 4 taper sided wheels have diameter,
wheel thickness, grinding face thickness and
hole size dimensions. Type 4 wheels have the
same limitations on hole size and usage as
type 1 wheels, definition 1.4.1 page 8.
Limitation: )
Grinding face, thickness dimension U, must
be equal to or greater than one half T dimen.
sion. J. dimension be large enough to ac-
commodate suitable flanges. If tapered safety
flanges are used, J dimension and degree of
taperrequired shall be determined by the wheel
manufacturer.,
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14.1 TYPE 1 STRAIGHT WHEELS

GRINDING FACE -1

ILLUSTRATION No. 15

Type 1 — Straight Wheel
Peripheral grinding wheel having a diameter,
thickness and hole.

142 TYPE.2 dYLINDER WHEELS

] | _ GRINDING

e ¢ s = e e

ILLusTRATION No. 16

Type £ — Cylinder Wheel
Side grinding wheel hoving a diameter, thickness
and wall—wheel {2 mounted on the diameter.

1.4.3 ABRASIVE DISC WHEELS

ILrusTRATION No. 17
Typical example of the various iypes of
abrasive disc wheels.

144 TYPE 4 TAPER SIDED WHEELS
- (Non Standard Shape)

GRINDING FACE ‘_’u

IrLusTrATION No, 18
Type 4 — Taper Sided Wheel
Peripheral grinding wheel having o diameter, wheel
thickness, grinding face thickness and hole
size dimensions, '



14.5 TYPE 5§ RECESSED ONE SIDE
WHEELS

Definition:
Type 5 recessed one side wheels have diameter,
thickness and hole size dimensions and in ad-
dition also have a recess diameter and depth
dimension. Type 5 wheels are subject {o the
same limitations of use and mounting as type
1 wheels definition 1.4.1 page 8 and section 6
page 52.
Limitation:
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 509 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.

Limitation:

Minimum back thickness, E dimension, should

not be less than 1§ T dimension. In addition,

when unthreaded hole wheels are specified, the

inside flat, K dimension, must be large enough

to accommodate a suitable flange, see flange
- recommendations, section 5 page 42.

1.47 TYPE 7 DOUBLE RECESSED
WHEELS

Defirition: .

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 limitations of use and mounting as type
5 wheels, definition 1.4.5 page 9 and section 6
page 52. !
Limitation: ™

Type 7 wheels are subject to the same limita-
tion of hole size as type 1 wheels, section 1.4.1
page 8. In addition th¢ combined depths of
recess, F and G dimensions, should not exceed
50% of wheef thickness, T dimension.
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14.6 TYPE 6 RECESSED ONE SIDE
WHEELS

%o

[

GRINDING FACE

—n—

ILLusTRATION No. 19
" Type § — Wheel, recessed one side
Peripheral grinding swheel having one side straight
or flat and the opposite side recessed. Recessed wheels
allow a swider faced grinding wheel to be used when
the available mounting thickness (E) is less than
the required overall thickness (T). The recess allows
grinding clearance for the nut and flange.

146 TYPE 6 STRAIGHT CUP WHEELS

G:RIND!NG FACE

ILrusTRATION No. 20

. . .. Type 6 — Straight-cup Wheel
Side grinding wheel having a diameter, thickness and
hole with one side straight or flat and the opposite
side recessed. This type, however, differs from Type §
in that the grinding is performed on ths wall of the
abrasive created by the difference between the di-
ameter of -the recess and the outside diameter of the
wheel. Therefore, the wall dimension “W* takes
precedence over the diameter of the recess as an
essential intermediate dimension to descridbe
this shape type.

14.7 TYPE 7 DOUBLE RECESSED

WHEELS
D .
-
—
GRINDING FACE [ ] ‘G
t P

ILLusTRATION No. 21

Typs 7 — Wheel, recesssd two side
Pm;ﬁherul grinding wheels having' both n'du'ncoucd
to allow grinding clearance for both flanges or re-
cesscd so that unuxsuall ¢ faoced wheels may be
mounted when the availadle mounting thicknsss (E)

;38 dess than the overall thickmess (T).



1.4.8 TYPE 11 FLARING CUP WHEELS
Definition: .
Type 11 flaring cup wheels have double diame-
ter dimensions D and J, and in addition have
thickness, hole size, rim and back thickness
dimensions. Grinding is always performed on
rim face, W dimension. Type 11 wheels are
subject to all 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 !4 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
reccmmendations section 5 page 42.

14.9 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 may be per-
formed on both A and U dimensions.

Limitation:

Minimum back thickness, E dimension, should
be equal to or greater than ¥; 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.

14.10 TYPE 13 SAUCER WHEELS
Definition:
Type 13 saucer wheels have diameter, thick-
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 suitable flanges, see section 5
page 42. In addition, wheel thickness shaﬁ
be uniform throughout, U dimension should
always equal E dimension.

2847
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14.8 TYPE 11 FLARING CUP WHEELS

= -GRINDING
FACE
ix T

IrvusTRATION No, 22
Type 11 — Flaring-cup Wheel
Side grinding wheel having a wall flared or tapered
outward from the back. Wall thickness at
the back is normally greater than at
the grinding face (W).

14.9 TYPE 12 DISH WHEELS

GRINDING
= > < FACE

i N ]

S - - " e T
SR ) RN H
' [}
—H—
o

ILLUSTRATION No. 23
Type 12 — Dish Wheel
Side grinding wheel known as o dish, differing from
a Type 11 in that Type 12 always has a “U” dimen-
ston. The “W" dimension of a Type 11 becomes the
“A" dimension of a type 12, The grinding may be
performed on the “U" face.

1410 TYPE 13 SAUCER WHEELS

ILLUSTRATION No. 24
. Type 13 — Saucer Wheel
Peripheral grinding wheel known as a saucer, differing
from a Type 12 in that the cross-section
is equal throughout (U=E).

The face is alivays h:lzlf-rjfound .(nn'th R=

vl



1.4.11 TYPES 16, 17, 18, 18Rand 19 CONE
AND PLUG WHEELS

Definition:
Type 16 cones have a curved side with a nose
radius. Type 17 cones have straight sides with
or without a nose radius. Types 18 and 18R
plug wheels are cylindrical inshape with either
a square or curved grinding end. Type 19 cone
wheels are a combination of cone and plug
type shapes and are usually specified where
base dimension D in a type 17 cone would not
provide an adequate croes section of abrasive.
All types of cone and plug wheels are manu-
factured with blind hole threaded bushings
and may be used on all surfaces except the flat
mounting surface D. )
Limitation:
Cone and plog type wheels are mounted by
being screwed onto a threaded machine spin-
dle so that surface D seats firmly against an
unrelieved, flat back-up flange. (See section
3.12 page 24.) It is recommended that the
maximum size or mass of the above cones and
plugs be not greater than that of 8 3/ diam-
eter by 57 long type 18 plug wheel.
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14.11 TYPES 16, 17, 18, 18R and 19 CONE

AND PLUG WHEELS

e Tiray .
™ N a%?\
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Type 186 — Cone, curved side
Curved sided cone with a radius nose sometimes
referred to as “Bullet shape”,

GRINDING FACE

Type 17 — Cone, straight side, square tip
Cone with a.straight side, square tip. When the
cross-section of the abrasive at the bottom of the
blind hols threaded dushing is inadequate, use Type-19.

T 18 -— Plug,
ype ond

square -end.

Plug — eylindrical in
shape with a
squars end,

Type 18R — Plug,
round end.

Plug — cylindr:ioul n
shape with a radius nose.

Type 19 — Plugs, conical end, squars tip.
Combination cone and plug with a squars tip similar
to Typs 17 and the oylindrical portion similar to
Type 18. The cylindrical portiom “S” is mormally
squal to or greater than the depth of the blind Aole

. threaded bushing “B”.,

JiLusTraTiON No. 25
Various typss of cons end plug wheels.



12 TYPES 20, 21, 22, 23, 24, 25, 26
RELIEVED AND/OR RECESSED
WHEELS

‘tion:

3 20 through 26 relieved and/or recessed
's have diameter, thickness, hole size, re-
diameter and depth dimensions and in
ion may be concaved on one or both sides.
3 20 through 26 wheels are subject to the
limitations of use and mounting as type

zels, definition 1.4.5 page 9 and section 6
52,

.ation:

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

14.12 TYPES 20, 21, 22,.28, 24, 25, 26
RELIEVED AND/OR RECESSED
WHEELS

-

3 e

7
1

: i
taat e —{

T 20 ~= Wheel, relicved one side.
Pcﬁphmm‘ﬁndiny wheel Aaving one side straight
or flat and the other side relieved to o flat.

Type 21 ~— Wheel, relieved two sides.
Pen'p%ml grinding wheel having both sides
relieved to a flat.

Type 22 — Wheel, relieved one side, recessed
Peripheral grindi et s sid d
erip ing whee ving one side recesse
and’?hc otger side relicved to a flat.

o) foqt e gy o]

Type 23 — Wheel, relieved and recessed same side.
Peripheral grinding wheel Raving one side straight
or flat and the other side relieved to a recess.

Type 24 — Wheel, relieved and recessed one side,
recessed other aide.
Peripheral grinding wheel having one side recessed
and the other side relieved to a recess.

Type 25 — Wheel, relisved and recessed ons side,
relieved other side.
Peripheral grinding wheel having one side relicved
to @ flat and the other side relisved to a recess.

Type 28 — Whedl, relisved and recessed both sides.
Peripheral grinding wheel having botk sides -
i welieved to a recess.
]
IuLusTaatioNn No, 26
Various types of relisved end/or recesscd wheels.
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1.4.13 TYPES 27 AND 28 DEPRESSED
CENTER WHEELS

Definition:

Types 27 and 28, depressed center wheels, have
diameter, thickness and hole aize dimensions.
Both types are reinforced, organic bonded
wheels having off-set hubs which permit side
and peripheral grinding operations without in-
terference with the mounting. Type 27 wheels

. are manufactured with flat grinding rims per-

mitiing notching and eutting operations. Type
28 wheels have saucer shaped grinding rims,

Limitation:

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 affixed to the wheel by the
manufacturer may not require an inside nut
and shall not be reused.

1.4.14 TYPE 27A DEPRESSED
CENTER WHEELS

Type 27A depressed center, cutiing-off wheels
have diameter, thickness and hole size dimen-
gions. They are reinforced, organic bonded,
off-set hub type wheels, usually 16”7 diameter
and larger, specially designed for use on cut-
ting-off machines where mounting nut or outer
flange interference cannot be tolerated.

Limitations

See section 5.1 page 42 and illustration 28 for
mounting details.
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14.13 TYPES 27 AND 28 DEPRESSED
CENTER WHEELS
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IrLusTRaTION NoO. 27

Types 27 and 28 — Wheels, depressed center.
Peripheral grinding wheel having an offsel center
and used on right angle head portable grinders.
Grinding may also be done on
the side of the wheel.
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FLAT FLANGES
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JrLusTRATION NoO. 28

Type 27A wheel showing typical mounting details.
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1.4.15 CUTTING OFF WHEELS

Definition:

Cutting off wheels have diameter, thickness
and hole size dimensions and are subject to all
limitations 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 the
plain or reinforced type.

Limitation:

Cutting off 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 Max. Thickness
6" and smaller o
Larger than 6” to 12" un"
Larger than 12” to 23" n"
Larger than 23" "

Maximum hole size for cutling-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
Definition:
Tuck pointing wheels, ususally 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.

TUCK POINTING WHEELS

Limitation: .
Wheels used for tuck pointing should be rein-

forced, organic bonded, (See paragraph 4.5.1,
Exception B, page 32.)

2851
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14.15 CUTTING OFF WHEELS

IrrustraTiON No. 29
A wet machine with Aorizontal movement

for alabbing.
14.16 COPING WHEELS
.- . r ‘ -

7]

IrrusTeatioN No. 80
Slotting.a block of marbls to contour using a
coping ‘wheel,

UCK POINTING WHEELS

-~ >

lrzustaaTion No, 31
Tuck pointing granits wsmg a straigh® resinoid
reinfo~eed wheel.
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1.4.18 MOUNTED WHEELS

Definition:
Mounted wheels, usually 2" diameter or small-
er, and of various shapes, may be either or-
ganie 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 flexible shaftl portable grinders. They have
one ceniral threaded bushing, securely an-
chored in place. They are mounfed by being
screwed onfo a threaded machine spindle so
that the wheel back seats firmly against an
unrelieved flat back flange. ‘

Limitation:

Threaded hole cup wheel mounting should not
be used with wheels larger than 6”7 diameter.
Back flanges used in mounting threaded hole
cup wheels ghall be flal and unrelieved.

1.4.20 MODIFIED TYPES 6 & 11
WHEELS (TERRAZZ0)

Some type 6 & 11 cup wheels used in the fer-
razzo trade have tapered K dimensions to
match a special tapered flange furnished by
the machine builder.

Limitation:

These wheels shall be mounted only with a
special tapered flange.

(]
|
~

14.18 MOUNTED WHEELS

" Shapen .
ILLusTRATION No. 32

Typical examples of grinding wheels known as
mounted sheels.

1.4.19 THREADED HOLE CUP
WHEELS

ILLusTRATION NoO. 83

A cup wheel with an inserted bushing. Note the
bushing and abrasive are in uniform
contact with the back flange.

ILLusTRATION NoO. 83A

A cup wheel with a prong anchor bushing.
busking and abrasive ars in un‘:’;grn? ote the
R ocontact with the back flunge.

TYPE 6 WHEEL CTERRAZZO) TPE % WHEEL (TERRAZZO)
ILLusTaaTion No. 34

Typical ;
5 c umu;;lu of mdm ;{c ¢ and {:.:hnh



CODE REGULATIONS
Section 2 ,
HANDLING, STORAGE AND
INSPECTION

2.1 Handling

All grinding wheels are breakable and there-
fore care shall be exercised in handling and
storage {o prevent damage. The following
rules, which are based on experience, shall al-
ways be observed.

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

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

{¢) Use trucks or other suitable conveyances,
which provide support and protection in trans-
porting all wheels which cannot be carried by
hand.

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

2.2 Storage

Suitable racks, bins, drawers or boxes shall be'

provided to store the various types of wheels
used. (See Figs. 1, 2 and 3 pages 17~18.)

Wheels shall not be stored subject to:

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

{b) Freezing temperature.
(c) Any temperature low enough to cause con-

densation on the wheels when moving them
from storage to an area of higher temperature.

2853
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Explanatory Information
(NOT PART OF ANSI CODEK)

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 set 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 as well as
new wheels.
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" FIGURE NO. 1

A well-designed grinding wheel storage area nsed
by a large industrial plant.

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 inra 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.
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FIGURE NO. 2
This drawing illustrates a rack design which is suitable for handling & wide variety of grinding wheels.
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FIGURE NO. 3

The various aizes and shapes of wheels are located in
the racks so that they are easily aceessible and
protected from damage.

2.3 Inspection

Immediately after unpacking, all wheels shall
be closely inspected to make sure that they
have not been damaged from handling, ship-
ping or other causes. As an added precaution,
wheels should be tapped gently with a light
non-metallic implement, such as the handle
of a screw driver for light wheels, or a wooden
mallet for heavier wheels. If they sound
cracked (dead), they shall not be used. This is
known as the “Ring Test”. (See Figs. 4 and 5
page 19.)

2855
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Storage Methods

The racks, bins or drawers should be con.-
structed so 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 suggestions 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 attached, suitable
aseparators should be used to preserve flatness.

Straight or tapered wheels (Types 1, 4, 5, 7,
13, 20, 21, 22,23, 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 (abproximately 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 container, spe-
cial care must be used in the inspection of
the wheels.



Wheels must be dry and free from sawdust
when applying the ring test, otherwise the
sound will be deadened. It should also be noted
that organic bonded. wheels do not emit the
same clear metallic ring as do vitrified and sili-
cate wheels.

Light Whanla . Hesvy Whesls
Suspend frem hels Suppers ea clean hard Boer
—Ilﬂlﬂu:,

FIGURE NO. §

“Tap” wheels about 45 degrees each side of
the vertical center 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 test.

A sound and undamaged wheel will give a clear
metallic tone. If cracked, there will be a dead
sound and not a clear “ring.”

“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 Ill. No. 85.) 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
such as a wooden screw
driver handle 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.)

IrrvsTrRATION 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. 6.) 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,zespecially 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 shall 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 following areas are important to fulfill
these obligations.

3.2 Safety Guards

Grinding machines shall 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 spindle
speed under all conditions of normal operation.

‘3.4 Exhaust Provision

Stationary machines used for dry grinding
should have provision made for connection to
an exhaust system. N

For detalled recommendations. Reference is
made to “American National Standard For
Ventilation Control of Grinding, Polishing and
Buffing Operations (Z43.1).” Copies may be ob-
tained from The American National Standards

Institute. !
N
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Explanatory Information
(NOT PART OF ANSI CODE}

Section 3
General Machine
Conditions

3.1 Machine Design and Maintenance

Grinding is a safe operation under normal con- .
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 with 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

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

3.3 Power

If the grinding wheel speed is reduced materi-
ally under pormal 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

ILLUsTRATION No. 36

Note the excellent provisions employed to ezhaust
grinding dust.
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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 sizes. It applies to thachines where
wheels are not mounted between bearings. The
use of heavier 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, which 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

Grinding machines should be provided with a
means of limiting the diameter of wheel which
can be mounted. The safety guard is generally
satisfactory for this purpose on single speed
machines,

On variable speed machines, the speed shifting
device should be connected with an adjustable
guard or another diameter limiting device to
prevent the mounting of a wheel which might
run at higher than the recommended surface

speed.

2858 c-8

3.6 Diameter of Spindle

Standord 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

IrrusTRATION No. 37

This floor stand grinder kas a work rest which is
properly adjusted. Note the provisions for
work-rest adjustment,

3.8 Limiting Wheel Diameter

On variable speed machines, a positive me-
chanical or manual regulation check should
bé maintained to avoid overspeeding another
or full size wheel after the original wheel stub
has been removed.
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TABLE 1

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

b ——— L e _——————— ]
_— Thickness of Wheel, Inches

Diam- Les
Dhoame Fe| % [ % tw %] %] 1] ax{aw]| 2 Joulouon]as Jok]|oaw 4] s |6
Wheel ¥~ [¢ Diameter of Spindle — Inches >

Bl B N | M| %) Y] %] %) B % %B| %] %] %] K] %] ] | %
Ul | %% %] %] % %) B | % | %| %| %] %] | B] | %
| W | Y| Y| W] ] K| K| K] %] % %] K| K| %] % M| U] W
Wl % % %] %] %] %] %] %] %] %B]|W%W| W] %K B K| U U

Bl | %| %] %] %] ] | %] % B % %| %] %] %] %] %1
%l || W%| Bl Bl | %] | % | B | % B % | %] %1 |1
Wl % | % | %| %] %B| | %) | % | % | %] % |1 [1 |1 |1

9 Yo | Ya| % | S| M| W] | U] K| %1 1 |11 (1 |1 141, 1Yy
10 Yl Y| %) % M| Ul WU U] U] UL 1 (14 11 | 14 | 14 114 114
-12 Y%l %l B U U By W BT |1 |12 1 (1% (1% | 1% (14| 1% | 1%

14 /S 7 /S 770 /% I W U W N U b S I S I W b £V 0 UV I U B 170 B 74 I VA U UV I R 7

- - St O

[ ]

Lol

16 | % |1 |1 |1 W14 1L 14 (1411 (1411 (1% (1| 1% | 1% ] 1% | 1%
18 | % |1 |1 |1 (1% |14 |14 |1 |1 |14 1% |1 | 1% [ 1% |1% | 1% [ 1% ] 134 | 1%
2 (1 |1 )1 |1 1‘/4 W1l | 1% 114 [ 1h 1 1% 1% | 114 | 144 | 104 19 | 1% 13 | 2
24 |1 |1 1 |1 Wl [ 1% [ 1% 1% (161 1% (1% 1 1% (1% (1% 134 |2 [ 2 |2
26 |1 |1 1 (1 (14114 11% 1% |1% (1% 1% |13 1% (1% (2 |2 |2 |2 |2

- 30 1 15 1% [ 1s [1Vs |1V | 1V | 1V | 1%, [ 134 | 134 [184 [ 2 2 2 2 2Uu | 2% | 2%
36 1% (134 1134 {134 |13 {134 | 2 2 2 2 2 2 214 1214 |24 | 24| 214 | 2%, | 2W,

g0 [ l2 |2 |2 |2 |2 |[2% (2% |24 |20 | 2% |26 ] 2% |2% [2% | 2% | e% | 2% | 2%
44 |2 |2 |2% |2 2o 2% 2% (2% |2 |3 |3 |3 |3 |3 |3]|3n|s3n|3n|3n
48 [ 21 |2% [ 2% (2% (2% |2% [2% |3 |3 |3 | 3% |31|3% [3% (3% | 315| 3% 8% |4

- b3 215 | 8 3 8 3 314 | 315 | 314 | 3% |3% | 3% |34 ] 314 | 314 | 4 4 4 4 414
60 2% |34 | 3% 3% |3% |3 |3% |4 |4 4 4 4 4 4 4 44| 4% | 6 6
72 3 314 | 314 |8V |31 |31 | 314 | 4 4 4 415 141 | 4% | 4Vs |41 B b 6 6

NATE: For speeds exceeding those listed in Table 20 page 59, for unusually severe operations and for wheels with heavy mountings (such as bolted-on abra-
! Yisca), the spindle sizes shown in the above table may not be adequal’ -asmuch as the proper spindle size is dependent upon many factors, s
« aeral design of the machine, type of bearings, quality of materials, w mnship and application of wheel, a simple table is not practicable. W
larger than specified by the machine manufacturer should not be used. : )
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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

- shall be in such relation to the direction of

rotation that the nut will tend to tighten as
the spindle revolves. The following rule will
assist in determining the proper relationship:

“To remove the nut it must 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 flanges, two conditions shall
be maintained:

1. Spindles shall be of sufficient length to
allow a full nut mounting.

2. Threaded portion shall be of sufficient ex-
tent 80 that the threading shall extend well
inside the flange but not more than half way
within the hole of the wheel.

{

{ n

c-10
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3.9 Direction of Machine Spindle
Thread

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

IrLusTeaTION No. 38
The direction of rotation o{athc cutting-off wheel is
sndicated by the arrow on the guard. This 12 also the
direction the mut must be turned for removal.

3.10 Length of Machine Spindle
Thread

LOOSE FLANGE

FIXED FLANGE BLOTTERS

]

il
’.

IiLusrzaTiON No. 89

T'Ae spindls is of sufficient langth to accommodate
the wheel and flanges.



3.11 Size of Spindle or Mount

Grinding wheels shall fit freely on the spindle
(wheel sleeves or adaptors) and remain free
under all grinding conditions.

To accomplish this, the spindle or wheel mount
shall be made to nominal (standard) size plus
.000 minus .002 inches. The wheel hole shall
be made suitably oversize to assur e safety
clearance under 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 so threaded as to allow the wheel to be
screwed firmly and flat against the back flange.
(See Figs. 6 and 7.)

The back flange shall be ﬂ#t, unrelieved, se-
curely fastened and square to the spindle axis.
(See INl. 40.) The fixed 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 cone or plug
shape with blind holes, the length of the spin-
dle and the depth of the hole shall be such
that the end of the spindle shall not touch
the bottom of the wheel hole.

FIGURE No. ¢ |

FIGURE NO. 7
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3.11 Size of Spindle or Mount

To 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 caused 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.

IrrusTraTiON No. 40
Unrelieved and relieved flange.

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 “Spin 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 nut wheels are
mountied shall be provided with a steel disc
wheel (machine face plate) of approximately
the same diameter as the wheel, and of suffi-
cient thickness to provide necessary support.
Minimum stee] disc wheel (machine face plate)
thicknesses for disc grinders are shown in
Table 2.

TABLE 2
MINIMUM THICKNESS OF STEEL DISC
WHEELS (MACHINE FACE PLATE)
FOR MOUNTING ABRASIVE DISCS

. Minimum
Diameter X

Inches Tli‘;':ch’;i“
8 to 14 inclusive .. .. %
15 to 18 inclusive . . . .. 5%
19 to 26 inclusive.. ... ... %
27 to 36 inclusive . . . %

37 to 40 Inclusive ...... 1

41 to 72 inclusive ... ... 1%

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

Dimensjon X (Fig. 8) shall be uniform for

all holes so that screws can be used inter-
changeably.

END OF SCREW
SHALL NOT TOUCH
2] BOTTOM OF HOLE

1 HOLES LARGE
~ENOUGH SO THAT

SCREWS WiILL

2] NOT BIND

FIGURE NO. 8

Screws shall be of sufficient length to properly
engage the threads in the inserted nuts, yet
not 80 long that there will be any possibility
of the ends touching bottom.

C-12

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

The following 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 projecting
stud type.

ILLUSTRATION No. 41
Inserted nut type abrasive disc.

L STLD. BBC wwkXL

LYR S

iLusTRaTION No. 42
Inzerted washer type abrasive disc.
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Steel disc wheels (machine face plates) shall
be flat concentric and at & 90° angle as mount-
ed to the machine spindle.

3.14 Mounting of Plate Mounted
Type Wheels

If the plates atiached 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 face plate) on the machine.

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

TABLE 3

MINIMUM THICKNESS OF STEEL DISC WHEELS
FOR MACHINES USING PLATE MOUNTED
WHEELS HAVING THIN MOUNTING PLATES

MOUNTING PLATE STEEL OiSC WHEEL

{Machine Face Plate)

P. shall never be less than 2 B nor ghall the dif-
ference betwexn D and P, exceed 2 inches. It is rec-
ommended that Py equal D wherever practical.

————

Abrasive Disc Minimum
Diameter Thickness
D (Inches) Pt (Inches)
12 and smaller.......... %
14 to 16 inclusive ... 3
17 to 18 inclusive ... ... %
19 to 26 inclosive........ %
27 to 88 inclusive. . ...... %
YT . el

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

ILLUSTRATION No. 43

Various methods of mounting projecting stud or stud
mounted type abrasive discs.

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 wheel (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 8 to allow for remachining to correct for
wear.

spuaang waa po-iryea ity
[ - 4
:{ /_-‘.l
;’/ / r
- - g —
/ 7. 5
o~ i
il e 1\ 77 =
AAEeEg
WL COLLMA
@ PNt
WOUNTED TUATE VULAAMKIES
R GEERES W sl St
ILLUSYRATION No. 44
Plats mounted type wheels.
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CODE REGULATIONS
Section 4
SAFETY GUARDS

4.1 General Requirements

All abrasive wheels shall be used only on ma-
chines provided with Safety Guards as defined
in the following paragraphs of this section.

Exceplion&: This requirement shall 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 definition Sec. 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 additional forms of operaior 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 whee]l and turn 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 14 of
the wheel thickness. The mounting features
shall conform with all Code regulations. (See
section 6 page 52.)

It is necessary to maintain clearance between
the wheel aside and the guard. This clearance
shall not exceed 1/16 inch.

{(d) Some other form of guard that will in-
sure as good protection as that provided by
the guards specified in (a) and (b) and (e¢).

C-14

2864

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 cases, 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.

ILLusTrATION No. 45
Type 6 cup wheel showing band type guard.

' MAXIMUM
Ay CLEARANCE
ol e

®
¥,

ILLusTRATION No. 46
An unthreaded hole cup wheel and revolving cup
guard assembly. Note relief in guard
which acts as a flange.

ILLusTRATION No. 47

Type II cup whesl showing threadsd prong-anchor
bushing molded into back, and revolving cup
guard. Nots thers iz no relisf betwesn
guard end whes! dushing.
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4.3 Guard Exposure Angles

The maximum exposure angles specified in the
following 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, unless such equip-
ment has strengih equal to that of the guard.

4.3.1 BENCH AND FLOOR STANDS

The angular exposure of the grinding wheel
periphery and sides for safety guards used on
machines known as bench and floor stands
should not exceed 90 degrees or one-fourth of
the periphery. This exposure shall begin at a
point not more than 65 degrees above the hori-
zontal plane of the wheel spindle. (See Figs.
9 and 10 and section 4.4 page 31.)

FIGURE NO. 9 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.)

4)/ . o~

P & /;.)
gf s £
bao .::

FIGURE NO. 11 FIGURE NO. 12

i ",{‘.!“-u..-‘s.a-....u.\_ - .
h L4
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4.3 Guard .Exposure Angles

Maximum guard openings are based on the
fact that the line of flight 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 NoO. 48

An example of a well-designed guard for a bench
grinder. Note that exposure does not exceed
the 90° mazimum stipulated,



4.3.2 CYLINDRICAL GRINDERS

The maximum angular exposure of the grind-
ing wheel periphery and sides for safety
guards used on cylindrical grinding machines
shall not exceed 180 degrees. This exposure
ghall begin at 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

Ry
-

.
%\ s

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 machines 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.)

ey A iy cl”°s
FIGURE NO. 15 FIGURE NO. 16

4.3.4 SWING FRAME GRINDERS

The maximum angular exposure of the grind-
ing wheel perjphery and sides for safety
guards used on machines known as swing
+ frame grinding machines shall not exceed 180
degrees, and the top half of the wheel shall be
enclosed at all times. (See Figs. 17 and 18.)

10; i U !
[ / \ /

LN ¢ e 9 4
g i 5

FIGURE NO. 17 I‘;IGURE NO. 18
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4.3.2 CYLINDRICAL GRINDERS

ILLUSTRATION No. 49

A cylindrical grinding machine employing
a well-designed guard.

4.3.3 SURFACE GRINDERS AND
CUTTING-OFF MACHINES

IrrvsTraTiON No. 50

This surface grinder has a well-designed guard
conforming to basic requirements. The guard s
8o dezigned as to allow easy access to the wheel,

4.3.4 SWING FRAME GRINDERS

IrrustaTiON No. 51

This swing frame grinder has an excellent
Note that the guard encloses at l::“mmrd.
180° of the wheel.



4.3.5 AUTOMATIC SNAGGING
MACHINES

The maximum angular exposure of the grind-
ing wheel periphery and sides for safety
guards used on grinders known as automatic
snagging machines shall 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 above
the horizontal center line, the exposure of the
grinding wheel periphery shall be as small as
possible and shall not exceed 60 degrees. (See
Figs. 19 and 20.)
MAXugy

MAX,
. a2 of NAXlny,

NvAas

FIGURE NO. 19 FIGURE NO. 20

4.3.7 PORTABLE GRINDERS

4.3.7.1 Right Angle Head or Vertical

Portable Grinders for use with

Type 27 and 28 Wheels
Safety guards used on machines known as
right angle head or vertical portable grinders
shall have a maximum exposure angle of 180
degrees, and the guard shall be so located so as
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 89.)

4.3.7.2 Other Portable CGrinders

The maximum angular exposure of the grind-
ing wheel periphery and sides for safety
guards used on other portable grinding ma-
chines shall not,exceed 180 degrees and the
top half of the wheel shall be enclosed at all
times. (See Figs. 17 and 18.)
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435 AUTOMATIC SNAGGING

Iustramio¥ ' No. 52
The operator of @ semi-automatic snagging machine
easily controls movements of the grinder in

all directions.

4.3.7 PORTABLE GRINDERS

IrrusTRATION No. 53

A Type 27 reinforced wheel properly mounted and
| guarded on a vertical porta'ble grinder,

i ' l
i



44 Exposure Adjustment

Safety 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 so 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 shall never be ex-
ceeded, and the distance between the wheel
periphery and the adjustable tongue or the
end of the peripheral member at the top shall
never exceed !4 inch. (See Figs. 21, 22, 23,
24, 25 and 26.)

FIGURE NO. 21

CORRECT

Showing adjustable tongue giving required lnguiir
protection for all sizes of wheel used.

FIGURE NO. 22

FIGURE NO. 23

CORRECT

Showing movable guard with opening small enough to
give required protection for smallest size wheel used.

FIGURE NO. 24

i
FIGURE NO. 25

INCORRECT

Showing movable guard with size of opening correct
for full size wheel but too large for smaller wheels.

FIGURE NO. 26
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4.4 Exposure Adjustment

Figures 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.



45 Enclosure Requirement

4.5.1 SAFETY GUARD

The safety guard shall cover. the spindle end,
nul. and flange projections. The safety guard
shall be mounted s0 as to maintain proper
alignment with the wheel, and the strength of
the fastenings shall exceed the strength of
the guard.

Exception A — Safety guards on all operations
where the work provides a suitable measure of
protection to the operator, may be so con-
structed that the spindle end, nut, and outer
flange are exposed; and where the nature of the
work is such 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 other suitable material may be used in its
construction.

4.5 Enclosure Requirement

4.5.1 SAFETY GUARD

ILLusTRATION No. 54

An ezample of a well-desipned guard for a bench
grinder. Note the side member of the guard i
readily removed for access to wheel.

452 ADDITIONAL ENCLOSURE

ILLusteaTiol No. 55

Notice the protective sereen placed around the grinding
area. This cuxiliary enclosurs tsolates the grinding

srea from the remainder of the plant,

32
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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.

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

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

4.62 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 beiter protection shall be used.

2. For cutting-off wheels* larger than 16
inches diameter and where speed does not ex-
ceed 14,200 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 grinding wheels not exceeding
1 inch in thickness cast iron or malleable iron
safely guards as specified in Table 5§ page 36
or other safety guards providing equal or bet-
ter protection shall be used.

sSee section 1.4.15 page 14 for cutting-off
wheel definition.

2870

4.6 Material. Requirements and
Minimum_Dimensions

BN
: R
N AR
i IrrustraTiON No. 56

Thiz cutting-off machine is employing ¢ wheel less than
18 inches in diameter and is operating at a speed
lees than 16,000 surface Jeet per minute
Note excellent cast 1ron guard.

IrrusTraTION NoO. 57

This cutting-off machine has a wheel larger than 16
inches diameter and is operating at a speed less thun
14,200 surface fect per minute, Note complcte
enclosure of wheel by the fabricated safety guard.

ILLUSTRATION No. 58

Note the heavy cast iron safety guard completely .
enclosing the sutting-off whesl. pletely



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 Castings—A 48-48

(b) Malleable Iron Castings—A 47.52
(¢) Steel Castings—A 27-52T

(d) Structural Steel Plate—A 7-53T

(Excluding specifications for rivet
steel)

ILLusTraTION No. 59
Note: Copies of the above listed specifications Close-up vl:ﬂ of tl’gﬂogd mtndmn :lheel Note
may be procured at a nominal price from the the cxcellent safety gua
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 construction of fabricated

guards of structural steel are shown in Figs. 49 Specifications for Rivets, Bolts,

27 to 32 inclusive and in Table 4 page 35. Two Welds and Studs for Fabricated
designs are shown. Other designs affording Guards

equal or better protection are also acceptable.

The requirements given in Column A of Table ‘ «i
4 page 35 shall apply also to cast guards and !
in such cases, 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 used as a guide in
determining the spacings and size of rivets,
bolts and studs to provide satisfactory con-
nections. Any means of fastening shall be con- : S ]

sidered satisfactory if, when assembled, it has IrLusTration No. 60

The fabricated rd is easily identifadle b
strength at least equal to the tensle strength T febriegt /e e il b
.1}
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FIGURE NO. 27 FIGURE NO. 29 FIGURE NO. 31

FIGURE NO. 28 FIGURE NO. 30 - FIGURE NO. 32

See Section 8.4 Page 20 for Exhaust Provision.

TABLE 4
DIMENSIONAL REQUIREMENTS FOR CONSTRUCTION OF FABRICATED GUARDS
MAXIMUM WHEEL SPEED 10,000 SFPM

A B C D E F G* H*
Dismeter | Length Diamster Size of Diameter Diemster:{ Thicksess [ Maximum
ol of of Bolts Angle Supports ol of End ol Spacs be- Maximem
Wheel | Tongwe | Medium-Carbon |  Tonges and Rivets for | Connecting | Tongus | twees New Tuside
Inches | Iaches | Quenched & Rest Supports Bolts z:::; '_"“ Width of
Tempered . Periphery Guard
Taches Inches Inch Inch Iach Inch Inches
Under 12| 3% hA 1% x1% xYh |4 ea @ % Y % 1% 1% wider than wheel
16 B L 2 x2 xfq|4dea @ % Te ' 1% 2 wider than wheel
24 6 % 2 x2 x%|6eca @ % % % 1% 2 wider than wheel
30 7 L1 2 x2Kh x%|Cea @ H th % 1% 2 wider than wheel

Note: Column D assumes low carbon steel (23000 PSI tensile) rivets. Two riveis per bar 12 and 16* dwmeter Four
rivels per bar 2§ and 30" diameter.
"L;ﬂ-z;?;u tn Columns G and H refer only to guards the shape of which is similar to thoss shown tx ﬁeru 27
L2 - »
)

[ I

2872 ~ D-8



f082

FIGURE NO. 33

Hemovellr
S2idk member/| I\

Fined side
member

Jection X+ X

TABLE &

MINIMUM BASIC THICKNESSES OF PERIPHERAI. AND SIDE MEMBERS FOR SAFETY GUARDS

FIGURE NO. 34

Maximum

GRINDING WHEEL DIAMETERS

Thickness Over 6 Over 12 Over 18 Over 20 Over 24 Over 30
Co ::t.r‘:::.::nu:!edG?l rd Ionig%il:lede.l 3 to 6 inches | to 12 inches | to 16 inches | to 20 jnches | to 24 inches | to 30 inches | to 48 inches
. A B A B A B A B A B A B A B
Inches " Inches Inches Inches Inches Inches Inches Inches
é & gu 2 Y% % % Y| % % % % % % | 1 % | 1% 1
aoqn, Omtlon o 4 Se % | % % | % % | % % |1 % | 1% % | 1% 1
155 Strength 8 % % | % el % % |1 % | 1% % | 1% % | 1% 1%
? 20,000 PSI) 8 % Ye| % % |1 % | 1% % | 1% % | 1% 1%
‘§§§ Class 20 10 % Wl % % |1 % | 1% % | 1% % | 1% %
P-aald 16 1% 1 1% 1 M 1 e 1%e | 1% 1%
— . 20 1% 1% | 1% 1% | 1y 1% | 2 1%
3 N I A A IS ] (A - IS - O I P
b Oy 1] 1] s %
SR MmA | oo |F m|a mlx o owlx w|x o wl ox|woa
bad  Strength 8 % el % % | % % | % % |1 x| 1% %
§§§§ 30-030 P%':’o 10 % Y| % % % % % % | 1 % | 1% %
wd 82 Craded2 16 We Mhe| e  Me| 2 % | 1% % | 1% 1
= 20 % x |1 % | 14 % | 1% 1%
2 % | Y Y| % % % %he | % % % % % %
4 % % | u Y % % %o % % % % % | 1 %
% Bteel Castings 6 | % % | % % | % % | M el me M| 1% %
Strength 8 % % % X% % | % % | ™ | 1m 2
§3y 60,000 PSI) 10 1 % |1 % |1 i me| w1 | e 1w
3 %g: Grade V60-30 16 1% 1% | 1% 1% | 1% 1% | 1u 1% | 1M 1%
a-gm 20 1% 1% 1% 1% 1% 1%¢ | 2%s 1'%,
&8 2 % Yo | o, e K | Be K | Me K | % %] % %
g %% 1 Steel 4 % o | % %o | % %e | % %e | % % | % Y| % %
. ?m:t?l‘?mﬂe 8 He el % % s * e % Ve % | Y % X %
-] Strength 8 % % Ye e He e He e % % % %
60,000 PSI) 10 %e Yhe e % % % % % % % % %“%.
16 Ye % % % % %e e | 1¥se v
20 e 1%e | Wa 1%e % % 134 : 1
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Jection XX

FIGURE NO. 35

FIGURE NO. 36

TABLE 6

MINIMUM BASIC THICKNESSES FOR PERIPHERAL AND SIDE MEMBERS
FOR SAFETY GUARDS USED WITH CUTTING-OFF WHEELS

Material Used | Maximum Thickness | Speed Cutting Off Wheel Diameters
in Construction of Not to ?t% 11 gvgz 11 ng(t; 20 Over 30 Over 48
£ G Cutti nches in. | to 80in. | to 48in. | to 72 in.
of Guard ing Off Wheel Exceed A BlA B | A E | A lB. A .
14 inch 14,200 inches '
Structural Steel 4 ,
(Min. Tensile or less SFPM v * {h N | % Wl N %l % %
sosot;ebni‘;tshl) 3% inch 16,000 | inches
’ or less SFPM ] ®"IN % | & ¥ | % i | A %

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, Figure 38 and Table 8 page 39 have been
prepared. Other designs affording equal or
better protection are also acceptable.

Special design drawn steel guards for use with
Types 27 and 28 abrasive wheels on portable
machines are shown in Fig. 39 page 39. An
essential feature of design is the lip on the
outer edge which curls inward to deflect pieces
if a wheel is broken in the 180° arc next to the

operator and to provide necessary, strength

with Jight sheet steel.

Dimension B shall be sufficient to allow the lip
to curl outside the wheel

2874 0-10

4.10 Construction Guide for Drawn
Steel Guards

Iuwusteation No. 61
A typical application of the drawn steel safety guard.
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GUIDE SHOWING CORRECT FASTENING PROCEDURE
FOR SIDE MEMBERS (See Section 4.8 page 34)

FRONT VIEW,ALSO CROSS SECTIONS SHOWING FOUR
SATISFACTORY METHODS OF SECURING COVER-8B2

MmOorE?

These views all apply to Typas

TS Comaned aeclional
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FIGURE NO. 37

TABLE 7

A,82c Guords

------

AND BIDE VIEW JDrOWING

FLAT IRQOMN JTRAPRD ~
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MINIMUM SIZES AND SPACING OF RIVETS, BOLTS AND STUDS FOR CONNECTING PERIPHERAL
AND SIDE MEMBERS IN FABRICATED GUARDS OF STEEL PLATE

For Smme PLATE (B-1) ATTACHED ForR DETACHABLE SIDE PLATE
f'gliekn;:? 70 MACEINE R ‘
© Co;:;ee"czedn‘ Diameter of Maximum Distance Diameter of Bolts Maximum Distance
Rivets between Centers or Studs’ between Centers
Inches Inches Inches Inches Inches

‘3% and ¥ % ] e 6
Be “ e $e 3 e 6
He * Y% % 3 e ]
He * % %, 3 Y 6
% o~ % % . e 8
K “ % % 834 e 7
He e % i % H
R % : i :
. S ' %e 4 1Ye - 8
% " Y, He 3% ¥e 1
e = % | %o 3 e [
He * Gis % 8 1% 6
% = ¥ 4 3 tin 6
B “ % % 8 ¥ 6
% 3 6

3 6
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TYPICAL DRAWN STEEL GUARD.FOR WHEELS
8 Inches Diameter and Smaller (See Section 4.10 page 37)

B FTROS WD
e covan

FIGURE NO. 38

TABLE 8
GUIDE FOR CONSTRUCTION OF DRAWN STEEL.GUARDS FOR WHEEL

2" THICK AND LESS, 8* AND LESS IN.DIAMETER

M

m———
——

Matenalliot:::nlt; g::;?&orogg Guard Maximun:,fThickness 2 to 5 Inches Above 5 to 8 Inches
Min, Tensile Strength 60,000 PSI Wheel, Inches A B A B
For Speeds Up to (SFPM)
Inches Inchesa
9,600 o ™ oy T
12,500 1 T vy x4
17,000 oY T % 7]

>

FIGURE NO. 39
' ) TABLE 9
DRAWN STEEL GUARD FOR PORTABLE GRINDERS USED WITH TYPES 27 AND 28 WHEELS
Thickness Wheel Diameter
Material Used in Construction of Guard of Wheel Inches : n‘:h " . nenhu
For speeds up to Hot Rolled Steel % lnches 2t09 & %
14,200 SFPM SAE 1008 min, tensile
strength 60,000 PSI Over % to
T inch Tt09 A 1%
39
D-12
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4.11 Band Type Guards — General
Specifications

Band type guards shall conform {o the follow-
ing general specifications:

(a) The bands shall be of steel plate or other
material of equal or greater strength. They
shall be continuous, the ends being either riv-

. eted, bolted or welded together in such a man-
ner as to leave the inside free from projec-
tions.

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

(¢) The band shall be of sufficient width and
its position kept so zdjusted that at no time
" will the wheel protrude beyond the edge of the
band a 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

4.11 Band Type Guards — General
Specifications

ILLUSTRATION No. 62

A properly eonstructed band type guard. Notice that.
the exposure of the abrasive wheel u in conformance
with the requirements listed in Table 11.

4.12 Construction Guide For Band
Type Guards

2877

As a guide 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,

ILLusTRATION No. 83
Another exzampls of a well constructed
band type guard.

40
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DIMENSION B NOT YO EXCRED 4"
DIMENBION C SEX BEC. 4.11(C)

FIGURE NO. 40

TABLE 10
EXPOSURE VERSUS WHEEL THICKNESS
Overall Thickness Maximmum Exposure
of Wheel (T) of Wheel (C)
Inches Inches !

~—
( ) % %
S 1. % ~ :

2 . . %

: S 1

4 .. ... 1%

5 and over.. ... 2

TABLE 11
GUIDE FOR CONSTRUCTION OF BAND TYPE GUARDS
Maximum Wheel Speed 7000- SFPM

« Maximum
Minimum Distance
Minimum ' Thickness Minimum between
Material Diameter of of Band Diameter . Centers of
Specifications Wheel A of Rivets Rivets
Inches Inches Inches Inches
Under 8 K e %
Hot Rolled Steel SAE 1008 8to 24 o ¥ 1
Over 24 to 30 % % 1%

41
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CODE REGULATIONS
Section 5
FLANGES

5.1 General Requirements

All abrasive wheels shall be mounted between
fianges 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) Cylinders, Cup or Segmental Wheels that
are mounted in chucks

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

G) Certain Internal Wheels

H) Modified Types 6 and 11 Wheels
(Terrazzo)

I) Cutting-Off Wheels, Types 1 and 27A
(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
between properly relieved flanges which have
matching bearing surfaces. Such flanges shall
be at least one-fourth the wheel diameter.

5.1.2 Type 27A Cutting-Off Wheels

Type 27A cutting-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-thipd but shall not
be less than one-fourth the wheel diameter.
See Illustration 77 page 56 for one such type
of mounting.

2879 N g-1

Explanatory Information
(NOT PART OF ANS] CODE)

Section §
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, 18,
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 wheel flange diameter equal to 14 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 flanges:
straight relieved flanges (see Figure 41 page
47); straight unrelieved flanges (see Figure
42 page 48); adaptor flanges (see Figures 44
and 45, page 49).

Regardless of flange type used, the wheel ghall
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 fo the grinding wheel.

ILLusTRATION No. 64
Note the flanpes used here are at least 3 diameter
Flanges may be made of steel, cast iron or of wheel; finished ahll‘u over, and free of rough
other material of equal or greater strength or sharp edges.
and rigidity.

5.4 Uniformity of Diameter

5.3 Finish and Balance

Flanges shall be dimensionally accurate and .
in good balance. There shall be no rough sur-

‘faces or sharp edges. 1LLUSTRATION No. 65
One type of adaptor for a Type 27 wheel.

NS
Z
;

2 SRONNR
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5.4 Uniformity of Diameter

R

e\,

Both flanges, of any type, between which a
wheel is mounted, shall be of the same diame- :
ter and have equal bearing surface. CORRECT INCORRECT

SR L
1
T

2 a4 |
1

Exception: Types 27 and 28 wheels are de- : ~ luustration No. 66 ) [
signed to be mounted by means of a gpecial Prope: ".’:;‘LL’I‘."IZ&’I:" .‘J.'Zﬁ.: e, nnting "'

adaptor (see Ilus. No. 65 for one type o
adaptor).’Modified types 6 and 11 wheels (ter-
razzo) with tapered K dimension (see section
1.4.20 page 15). Equivalent or better mount- 3
ing techniques may also be used. (See section

6.15 page 56.)
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55 Recess and Undercut

Straight relieved flanges maae according to
Fig. 41 page 47 shall be recessed at least (,”
on the side next to the wheel for a distance as
specified in the respective tables of dimensions
for these flanges.

Straight flanges of the adaptor or sleeve type
(Figs. 44 and 45 page 49) shall be undercut so
that there will be no bearing on the sides of
the wheel within !} inch of the arbor hole.

5.6 Contact

(A) Flanges shall be designed with respect
to rigidity so that when tightened, the
radial width of bearing surface of con-
tact on the wheel is maintained.

See Table 12 page 47.

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

(B) Blotters (compressible washers) shall al-
ways be used between flanges and abra-
sive wheel surfaces to insure uniform dis-

" tribution of flange pressure. See Sec. 6.5

page 53.

Exception:

1. Mounted wheels

2. Abrasive dises (inserted nut, inserted
washer and projecting stud type)

3. Plate mounted wheels

4. Cylinders, cups or segmental wheels
that are mounted in chucks

5. Types 27 and 28 wheels

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

{
7. Certaln'{lntemll wheels ‘
8. Type 4 upe'ted wheels :I

9. Diamond wheels, except certain vitri-
fied diamond wheels.

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.

QU _
| S

07

i%

« CORRECT INCORRECT

ILLUSTRATION No. 87

end improper methods of mounting
wheels Aaving large holes.

10. Modified Types 6 and 11 wheel (terrazzo)
-blytteu applied fat side of wheel onl);‘
| !

23831 E-3



5.7 Driving Flange

The driving flange shall be securely fastened
to the spindle and the bearing surface shall
run {rue.

5.7.1 FLANGES, MULTIPLE WHEEL
MOUNTING

When more than one wheel is mounted be-
tween a single set of flanges, wheels may be
cemented togeither or separated by specially
designed spacers. Spacers shall be equal in di-
ameter to the mounting flanges and have equal
bearing surfaces. (See section 6.7, page 53.)

5.8 Dimensions

5.8.1 STRAIGHT FLANGES, RELIEVED -

AND UNRELIEVED (See Figs. 41
and 42, Tables 12 and 13, pages 47
and 48)

The tables s how minimum dimensions for
straight relievéd and unrelieved flanges for
use with wheels with small holes that fit di-
rectly on the machine spindle. Dimensions of
such flanges 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
minimom dimensions for straight adaptor
flanges for nse with wheels having holes
larger than the spindle. Dimensions of such
adaptor flanges shall never be less than indi-
cated and should be greater where practicable.

Note: Inorganic wheels with large holes are
nol recommended for snagging. (See
section 9.13 page 68.)

5.7 Driving Flange

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

6.7.1 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 flange to the

spindle.

45

5.8 Dimensions

ILLUSTRATION No. 68
‘The proper flange assemblies for Type I and
Type 11 wheels.

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 for- 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.



5883 SLEEVE FLANGES (See Fig. 51)

Table 19 page 51 shows minimum dimensions
for straight flanges that are an integral part
of wheel sleeves which are frequently used on
precision grinding machines. Dimensions of
such flanges shall never be less than indi-
cated and should be greater where practicable.

5.9 Repairs and Maintenance

All flanges shall be maintained in good condi-
tion. When the bearing surfaces become worn,
warped, sprung or damaged they should be
trued or refaced. When refacing or truing,
care shall be exercised to make sure that
proper relief and rigidity is maintained as
specified in Sections 5.5 and 5.6 page 44 and
they shall be replaced when they do not con-
form to these Sections and Tables 12, 13, 14,
or 19 pages 47, 48 and 51. Failure to observe
these rules might cause excessive flange pres-
sure around the hole of the wheel. This is
especially true of wheel-sleeve or adaptor
flanges.

All fianges should be frequently inspected for
compliance with this rule.

5.8.3 SLEEVE FLANGES

In mounting large 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:-abriormal 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.

ILLUSTRATION No. 69

Check flanges with straight edge to be sure they
are not warped or sprung.

46
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FIGUKRE NO 41
Driving flange secured to spindle. See Section 5.7 Page 45.

TABLE 12 —

a MINIMUM DIMENSIONS FOR STRAIGHT RELIEVED FLANGES
c — : _—
-9 A® B (D c D E
= Minimum Radial Width of Minimum Minimum
o Diameter QOutside : ° Thickness Thickneas of
et of Wheel Diameter of - Bearing Surface - of Flange Flange at Edge
! 3 Flanges Minimum Maximum at Bore of Recess
tn Inches Inches Inches Inches Inches Inches
*|O 1 % e % T v
9= 2 134, ) v % %
: E 3 1 % ¥ e i
¥ P 1% % . %
cf3 3 113, 2 'y % %
6 2 % % ¥ b
& g 1 2% % % % A
1) 8 21}, ¥ % % A
s 10 3% # % ¥ %
£l 12 4 T % % v
n|> -
:: Q 14 4144 % % % &
| B3 18 5% % 1 % T
sfa. 18 6 % 1 % %
-\% § 20 61144 % 1% ) ]
N 22 % % 1% % X2
( 24 8 % 1% % *
Rl lve]
¢ |t 26 81344 ¥ 1% - % 14
£ 28 9% ) 1% % %
£ E 80 10 % 1% % %
E_f
& Q. 36 12 1 2 % %
4= a2 u 1 2 % %
i H 48 16 1% 2 1% 1
e 60 20 1% 2 1% 1%
; . 72 T 1% 2% 1% 1%
E,, .q *Flanges for wheels under £ inches diameter may be unrelieved and shall bs maintained flat and true.
B = (1) For exceptions to minimum outside diameter of flanges, see paragraph 51 oand 5.1.1. Dimensions listed are
“11 rounded to 4 ¥ig nches. ]
O
1 ND
¢
Bl
ie
53
R
2.0
. OE=
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FIGURE NO. 42
Driving flange secured to spindle for use only ox portable wheels with threaded inserts or projecting studs.

TABLE 13
MINIMUM DIMENSIONS FOR STRAIGHT UNRELIEVED FLANGES
FOR WHEELS WITH THREADED INSERTS OR PROJECTING STUDS

.
A Minimum Outside MinimumTThicknm
Diameter of Wheel Diameter of Flange of Flange
Inches Inches Inches
1 % %
2 1 %
3 1 He
4 1% el)
5 1% %
6 2 %

SNOTE: Must be large enough to extend beyond the bushing.  Where prong anchor or
cupback bushing are used, this footnote does not apply.

—

N\

noTTY
COnal memar

FIGURE NO. 43

TABLE 14
MINIMUM DIMENSIONS FOR STRAIGHT ADAPTOR FLANGE—FOR
ORGANIC BONDED WHEELS OVER 1Y INCH THICK®

E .
‘ Wheel D Minimum Fe
Wheel Diameter Hole Diameter Minimum Minimum Thickness of {D-E)
. Flange Thickness of | Flange at Edge Minimum
Diameter Flange at Bore | of Undercut Thickness
Inches Inches Inches Inches Inches Inches
12 4 6 % % %
to 5 7 % % “
14 6 8 % 8 ) %
Larger than N 4 ] % % %
i 5 7 % % %
to ¢ 8 % % %
18 7_ 9 % % »
8 10 % % %
Larger than 6 8 1 % %
18 7 9 1 % %
to 8 ne 1 % %
¢ N 10 12 1 »% %
12 1 1 % Y
Larger than 24 to 30 12 15 "1 % %
Larger than 30 to 86 12 16 1% % %

*For whkesls under 13 tack thick F dimension shall not exceed 40% of wheel thicknsss.

'
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FIGURE NO. 4
Central Nut Mounting
Driving flange secured to spindle.

See Section 5.7 Page 45.

Blotte

IR

Corner Undercut

FIGURE NO. 45

Multiple S8crew Mounting

Driving flange secured to spindle. See Section 5.7 Page 45.
TABLE 15 '
MINIMUM DIMENSIONS FOR STRAIGHT FLANGES—FOR:MECHANICAL GRINDERS
12,500 8.F.P.M. to 16,500 S.F.P.M.(1)

p————— ——— —
» apn : “E” Minimum .
Wheel ‘Wheel Hole “B” Minimum D . Minimum Thickness of F-(P-E)
Di ter Di Flange Thickness of ¥l Ed Minimum
iame lameter Diameter Flange at Bore ange at Edge Thickness
of Undercut
20 (] 8 1 % %
20 8 10 1% % %
24 12 15 2 1 1
30 12 16 2 1 1
36 12 15 2 1 1

(')FLANGES shall be of steel, quality SAE 1040 or equivalent, annealed plate, heat treated to R, 25-30.
*For wheels under 1% inch thick F dimension shall not exceed 40% of wheel thickness.

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

. FIGURE NO. 46
Driving flange secured to spindle. See Section 5.7 Page 45.

TABLE 16

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

” “pn “E” Minimum .
Wheel Wheel Hole “B” Minimum D" Minimum Thickness of F.(D-E)
Flange Thickness of Fl Ed Minimum
Diameter Diameter Diameter Flange at Bore ange at Edge Thickness
of Undercut
20 (] 8 % %
20 8 10 % %
24 12 18 1% % 13%
30 15 1% x ( %

)FLANGES shall be of steel, quality SAE 1040 er eguivalent, anncaled plate, Aeat treated to R, 25-30.
oFor wheels under 1% inch thick F dimsnsion shall not sxceed 0% of whesel thicknees,

2886
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Blotte Corner Undercut FIGURE NO. 48
FIGURE NO. 47 Central Nut Mounting
Multiple Screw Mounting Driving flange secured to spindle.
Driving flange secured to spindle. See Section 5.7 Page 5. See Section 5.7 Page 45.
TABLE 17

MINIMUM DIMENSIONS FOR STRAIGHT FLANGES FOR HEAVY DUTY,

HIGH S8PEED FLOOR STAND GRINDERS(1)
12,500 8.F.P.M to 16,500 B.F.P.M.

Wheel Hole “B” Minimum “D" Minimum(2)
Diameter Diameter Flange Thickness of Flange
Diameter at Bore
20 6 thru 10 8 thru 12 1
24 12 15 1%
80 12 1 1%

()FLANGES shall be of steel, quality SAE 1040 or squivalent, annealsd plats, heat treatsd to Rc 25-30.
(})For central nut mounting, increase “D” dimension by % in. for each wheel size shown. For flanges not heat
(*’\) treated, increase “D" dimension by % in. for each wheel size shown.

FIGURE NO. 49

Double End Spindle sarerat
) & r
FIGURE NO. 50 s
Open End Spindle
\m Bustwe \rammm
TABLE 18
MINIMUM DIMENSIONS FOR FLANGES FOR ARBORLESS WHEELS-—ORGANIC BOND
“B” Minimum Torque .Used Mounting Hole Size
prnedd Batt Circle Flange in Mounting | Dimensions. (3 holes)
Diameter Ft. Lba. (holes equally spaced)
: . T | A
16 Y " | 8% | 3040 | Al mounting boles ahall {
: ' ' be 11" inside 'diameter, '
. 20 8 ! 10% 3040 with a fiber bulhin'x b;
24 9% 12 40-60 place, not to exceed #1”
<,‘—-\\) 20 12 14% 40-60 Outlid. diameter.
M
50

e
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FIGURE NO. 51

Driving flange secured to spindle. See Section 5.7 Page §5.

TABLE 19
MINIMUM DIMENSIONS FOR STRAIGHT FLANGES USED AS WHEEL SLEEVES
FOR PRECISION GRINDING ONLY

Wh B D Minimum
. eel Minimum Outside |Minimum Thickness Thirkness of
Wheel Diameter Hole Diameter Diameter-of of Flange Flange at Edge
Flange at Bore of ﬁndercut
Inches Inches Inches Inches Inches
12to 14 5 7 % *
5 7 % (]
6 8 % ™
Larger than 14 to 20 8 10 % 4
10 11% % T
12 13% % =
8 10 % %
Larger than 20 to 30 10 1134 % %
12 13% % %
16 1T% % %
12 13% % %
16 17% % 1’
Larger than 30 to 42 18 19% £ 4 %
20 21% 1 »n
16 20 1 %
Larger than 42 to 60 20 24 1 %
24 29 1% %

Note: These ‘ﬂanget may be clam together by means of a central nut, or by a series of bolts or some
other equivalent means of fastening. For Role sizes smaller than shown—in this table, use tadble 12.

2888 e
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CODE REGULATIONS
Section 6
MOUNTING

6.1 Inspection

Immediately before mounting, all wheels shall
be closely inspected and sounded by the unser
(ring test, see section 2.3 page 18) to make
sure they have not been damaged in transit,
storage or otherwise. The spindle speed of the
machine ghall be checked before mounting of
the wheel to be certain that it does not exceed

the maximum operating speed marked on the
wheel. '

6.2 Arbor Size

Grinding wheels shall fit freely on the spindle
and remain free under all grinding conditions.
A controlied clearance between the wheel hole
and the machine spindle (or wheel sleeves or
adaptors) is essentiial to avoid excessive pres-
sure from mounting and spindle expansion.

To accomplish this, the machine spindle shall
be made to nominal (standard) size plus zero
minus .002 inches, and the wheel hole shall be
made suitably over size Lo assure safety clear-
ance_,lulder the conditions of operating heat
and pressure. The spindle diameter should not
be less than listed in section 3.5 page 21 and
Table 1 page 22.

6.3 Surface Condition

All contact surfaces of wheels, blotters and
flanges shall be flat and free of foreign matter.

6.4 Bushing

When a bushing is used in the wheel hole it
shall not exceed the width of the wheel and

.shall not contact the flanges. Loose reducing

busl}ln: (not mechanically held) should not
be used with wheels less than 14 inch in thick-
ness.

. should be reported to the

Explanatory Information
(NOT PART OF ANSI CODXK)

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

manufacturer and ar-
rangements made for in-
spection.

ILLusTRATION No. 70
“Ring test”

6.2 Arbor Size

The machine spindle or adaptor size must be
maintained by -the user. Worn or undersize
spindles or adaptors can cause 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 nneven pressure against the sides
of the wheel:causing 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 partidlly or completely transferred
through the bushing, wheel failure may result.



2890

65 Blotters

When blotters or flange facings of compressi-
ble material are required, they shall cover
entire contact area of wheel flanges.

Highly compressible -aaterial such as blotting
paper as normally used should not exceed .025
Inches in thickness.

If material of lower compressibility is used,
greater thickness may be necessary.

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

1. Mounted wheels.

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

3. Plate mounted wheels.

4. Cylinders, cups or segmental wheels that
are mounted in chucks.

5. Types 27 and 28 wheels.

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

7. Certain internal wheels.
8. Type 4 tapered wheels.

9. Diamond wheels, except certain vitrified
diamond wheels.

6.6 Flanges

All abrasive wheels shall be mounted between
flanges 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 flanges, wheels may be
cemented together or separated by specially
designed spacers. Spacers shall be equal in
diameter to the mounting flanges and have
equal bearing surfaces. When mounting wheels
which have not been cemented together, or
ones which do not utilize separating spacers,
care must be exercised to use wheels specially
manufactured for that purpose. (See section
8.7.1, page 45.)

6.5 :Blotters

Blotters are used for several reasons. Thi
tend:to cushion the pressure of the flanges
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 and the wheel, there-

by ‘providing better transmission of the driv-

ing power to the wheel.

{LLUSTRATION No. 71

Note the blotter between the abrasive
wheel and the flange.

6.6-Flanges

Flanges drive the wheel and must have sv
ﬁcig.nt contact area. They must be of prope.
design to prevent distortion causing damaging
stresses in the wheel.
‘sraune’ F e
CAUSED BY
EXCESHIVE TrenTENING

ans|
‘:.{//éééz//m

]
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e

MNCORRECT

ILusTraTION No. 72

The above clearly illustrates the results encountered
when the spindle end nut is ezcessively tightened.

6.7 Multiple Wheel Mounting

——

'Soft compressible blotter material is not gen-

erally satisfactory for use as a spacer. Spacers
should be of material rated as of low compres-
sibility such as soft copper or brass.
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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
sufficiently to drive the wheel and prevent
slippage.

6.8.2 MULTIPLE SCREWS

Multiple screw ﬂarig'es shall be tightened uni-
formly to preveni springing of the flanges
and {o insure even distribution of mounting
pressure over eniire 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-
Jow a full nit mounting.

2. Threaded portion shall be of sufficient ex-
tent so that the threading shall extend well
inside the flange but not more than half way
within the hole of the wheel.

3. Thi‘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 listed above
musti be given to threaded hole wheels of the
following types: 5, 6, 11, 16, 17, 18, 18R and
19.

The machine spindle for such wheels shall be
provided with an unrelieved flat fixed back
fiange to allow the wheel to be screwed firmly
against it,

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

The length of the spindle shall be such that

it shall not bottom in blind threaded hole type
wheels.

2891

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

ILLUSTRATION NoO. 73
The spindle iz of cu{icient length to accommodate

the wheel and flanges.

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 procedure.

With this type of mounting, a relieved back
flange shall not be used. If made with a relief,
it can pull the bushing out of the wheel. See
Illustration No. 74.

RELIEVED BACK
PLATE (FLARGE)

ILLusTeaTiON No. 74
Mounting of thrsaded Aole wheels.



Threaded hole wheel mounting should not be
used with wheels larger than 6 inches diam-
eter.

Threads in threaded hole wheels should be of
class 2B fit and should be relieved on the side
fitting against the flange s0 as to allow the
wheel to be screwed firmly and flat 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 the completion of wheel mounting the safe-

ty guard should be checked for condition and -

adjustment if necessary. All abrasive wheels
shall be provided with safety guards. (See sec-
tion 4 page 27 for full information and excep-
tions.)

6.14 Mounted Wheels

The maximum safe operating speed for mount-
ed wheels shall be determined by the following
factors:

1. Shape and size of mounted wheel.
2. Size of mandrel.

3. Overhang of mandrel,

4. Wheel specifications.

(See section 10 page €9 for explanation, and
Tables 23 through 31 pages 72 through 85
for speeds.)

[
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6.13 Safety Guards

' IrrusTrition No. 76
Note thewavell designed cup wheel guard.

6.14 Mounted Wheels

Since the overhang of the mandrel of a mount-
ed wheel is 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.

i



6.15 Type 27 and Type 28 Wheels

Type 27 and Type 28 wheels, because of their
shape and usage, require specially designed
adaptors. The back flange shall extend beyond
the central hub or raised portion and contact
the wheel to counteract the side 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 side grinding and serves to drive
" the wheel by its clamping force against the
depressed portion of the back fiange. The vari-
ance in flange diameters, the adaptor nut be-
ing less than one third wheel diameter, and
use of gide pressure in wheel operation limits
the use to reinforced organic bonded wheels.

Mounts which are aflixed 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 27A Wheels

Type 27A cutting-off wheels are designed to be
mountied by means of flat non-relieved flanges,
having matching 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 27 and 28 wheels are designed for spe-
cific usage on right angle head grinders. Type
27 with -flat outer area is better suited for
notching :and cutting operations as well as
flat area:grinding. Type 28 with saucer-
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), 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.

BEARING SURFACE

INCORRECY
IMPROPERLY MOUNTED
TYPE 27 WHEEL

ILLusTRATION No. 76

Types 27 and 28 wheels, because of their shape,
require specially designed adaptors.

6.16 Type 27TA Wheels

Type 27A wheels are designed for cutting-off
on specially designed machines to provide side
relief or clearance when used.

IrLustraTiON No.
The Type 27A Wheel is mounted detween flat

non-relieved flanges of equal bearing surfaces.



6.17 Type 2 Cylinder Wheels

Type 2 Cylinder wheels have diameter, wheel
thickness and rim thickness dimensions., The
wheel is mounted on the diameter with grind-
ing performed on (wall) rim. The wheel is
chucked or cemented directly to the machine
face plate which is securely attached to ma-
chine spindle. The machine face plate shall be
fiat, concentric and at 90 degree angle as
mounted to machine spindle. (See section 3
page 20, Table 2 page 25 for minimum thick-
ness of machine face plate.) Cylinder wheels
shall be used only on machines equipped with
band type safety guards that conform to gen-
eral specifications outlined 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 mounted in a manner prescribed by
manufacturer of the chucking device. The
safety guard should conform to that used for
Cylinder Wheels, see section 6.17 and specifica-
tions outlined in section 4.11 and 4.12 page 40.

§7
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6.17 Type 2 Cylinder Wheels

IirustraTIiON No. 78
Ezamples of Type 2 cylinder wheels.

6.18 Segments

IrLusTRATION No. 79
A segmental wheel assembdly.



CODE REGULATIONS
Section 7
SPEEDS

7.1 Standard Speeds

7.L1 STANDARD MAXIMUM SPEEDS

The maximum operating speed of each wheel
shall be established by 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 number of revolutions per minute may be
increased as the diameter of a wheel is re-

duced through wear, provided the original sur-
face feet per minute (SFPM) is never exceed-
-ed. (The speed table on page 86 will be help-
ful in converting RPM to SFPM.) It shall be
the user’s responsibility not to exceed these
maximum operating speeds.

7.12 MACHINE BUILDER’S
RESPONSIBILITY

All wheels classified for use under Table 20
page 59 of this Code shall be used on grind-
ing machines designed and equipped in accord-
ance with the following Code sections:

a. Sec. 3 page 20—General Machine Condi-
tions
b. Sec. 4 page 27—Safety Guards

¢. Sec.5 page 42—Flanges

7.1.3 WHEEL USER’'S
RESPONSIBILITY

All grinding wheels shall be used in conform-
ance with instructions given in:
a. Sec. 1 page 1—Definitions

b. Sec. 3 page 20—General Machine
Conditions

c. Sec. 4 page 27—Safety Guards
d. Sec. 5 page 42—Flanges

¢. Sec. 6 page 52—Mounting

f. Sec. 7 page 58—Speeds

g. Sec. 9 page 66—General Operating
Rules

and shall be handled, stored and inspected in
accordance with Seclionl 2 page 16.

Grinding wheels used at speeds higher than
those shown in Table 20 page 59 ghall be sub-
ject Lo the additional requirements outlined in
Section 8 page 62 Special Speeds.

i
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Explanatory Information
(NOT PART 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 wheels as classified. .

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.

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 Sections 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 wheels.



STANDARD MAXIMUM SPEEDS
IN SURFACE FEET PER MINUTE

: i Inorganic Bonds Organic Bonds
fication Types of Wheels Low Medium | High Low Medium High
Number (See Secuon 1 for Definitions) Strength | Strength | Strength | Strength | Strength Stre‘ggth

Tmﬁ;f&:‘ﬂ; ‘gl;eemh—lfixgez pt OPERATING SPEED SHALL NOT EXCEED:
and 13below, " SFPM | SFPM | SFPM | SFPM | SFPM | SFPM
Type l‘—'hper Side Wheels
Types 5, 7, 20, 21, 22, 23, 24, 25, 26
B.ecme& Dovetailed and/or
1 relieved wheels. (Except . 5,500 6,000 6,500 6,500 8,000 9,600

Classification 7 below.)
Type 12—Dish Wheels
Type 13—Saucer Wheels
16,17,18,19—Cones and Plugs
Type 2—Cylinder Wheels including

plate mounted, inserted nut and 5,000 5,600 6,000 5,000 6,000 1,000
projecting & utud—Segmenu ' '

Cup Shape Tool Grinding Wheels
(For Fixed Base Machines)

8 Type 6—Straight Side Cups 4,500 5,000 6,000 6,000 7,500 8,500

__Type 11—Flaring Cups -

Cup Shape Sn Snagging Wheels

(For Portable Machines)

4 Type 6—Straight Side Cups 4,500 5500 | 6500 | 6,000 | 8000 | 9,500
Type 11—Flaring Cups

Abrasive Discs: Plate Mounted

[ 4 Inserted Nut and Projecting Stud: 5,500 6.006 ‘ 6,600 5,500 17,000 8,600
Solid or Segmental

"Reinforced Wheels Type 1

Max. Dia. 4" X X X 9,600 12,500 16,000
Max. Thickness 14~ v
Max. Dia. 10" '
61 Max. Thickness %" X x X 9,500 | 12500 | 14,200
All Other Dias. and Thicknesses X . X X 9,500 12,500 12,500
Reinforced Wheels—Types 27 and 28 i
Max. Dia. 9° X X X 9,600 12,500 14,200
Max. Thickneas %° ; _
Mlx. Dia. 9 —Over %" Thick X X X X 9,600 11,000
Type 1 Wheels for Eench and
Pedestal Grinders and
pes 1 and 6 for Surface Grinders
in following sizes only.
K4 7" dia. up to 2" thick and up to
2~ hole 5,600 6,326 6,600 6,500 8,000 9,600
8 Jis-upto 27 thick andup to | 5559 6325 | 1755 | 6,500 8000 | 9,500
D g OB YAY, IAIR, IATRS* | X x 16000 | X X | 16000
8 [ Metal Bond X X 12000 | X X X_
| Resin Bond X X X b X 8,600
Vitrifted Bond X X 6,500 X X X
Cutting Off Wheels T 1 and 27A
9 Larger than 16 di.{pfncludmg X X X 9,500 12,000 14,200
Reinforced Organic
Cutting Off Wheels Type 1 and 27A
10 16" dia., and Smaller—Including X X X 9,600 12,000 16,000
_Reinforced Organic ‘
11 Thread and Flute Grinding Wheels 8,000 10,000 12,000 8,000 10,000 12,000
Crankshaft and Camshaft Grinding
12 Wheels 5,600 8,000 8,500 6,500 8,000 9,500
T, 1 Snagging Wheels 16” dia. : .
YPG Llrgir. nic Bond, Non
13 Remforced Used on Specully
Designed Swing Frame and X X X X X 12,500
Mechanical Grinders .
14 Intcrnal Wheels—Type 1 and § 5,600 8,000 8,500 |/ 6,500 8,500 9,500

! Maximum dia. 6~
*Non-standard Shape  {Classification § excludes cut-off wheels.
*¢Standerd Diemend Wheel Shapes. For definition see ANSI B741, identifioction ceds for Dismond Whes! Shapes.

Nok.‘ :'or converting surface fest per minute (SFPM) te revolutions per mivute (RPM) see Conversion Table

ff_og. See section 3, page 20 — General Mechine Conditions; Section 4, page £7 — Safety Guards; section §, page 42

2896 T 5



I//-\'
{
S

7.14 WHEEL MANUFACTURER’S
RESPONSIBILITY

All wheels shall be tested in accordance with

Table 21. In some cases the shape, size, con-

struction, or nse conditions of the wheel make

the speed test impractical or unnecessary. Ex-

:::plea of wheels which need not be speed test-
are:

Wheels less than 6” diameter;

Diamond wheels, metal and organic bonds;

Ball grinding wheels;

Segments, segmental disc wheels and disc
wheels;

Regulating wheels (for centerless type
grinders);

Mounted wheels.

[}

7.14 WHEEL MANUFACTURER'S
RESPONSIBILITY

The test speed subjects a grinding wheel to
significantly greater forces than does the safe
maximum- operating speed. This test estab-
lishes an:adequate factor of safety provided
the wheels are used in accordance with safe
practices-outlined in this Code and have not
been altered, damaged or abused after 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 21
WHEEL MANUFACTURERS TESTING SPEEDS

Operating Speed

Minimum

Class of Wheel Surface Feet Per Minute Test Factor*
Cutting-off Wheels All speeds 1.20
All Bonds and Wheel Types
{Except Cutting-off wheels) Up to 5,000 125
All Bonds and Wheel Types
(Except Cutting-off wheels) Faster than 5,000 1.50

sActual :‘p:rutiag speed shall be multiplied by this test factor to establish minimum speed at whick wheels shall
Yy

be teat the wheel manufacturer.

N\



7.2 Speed Check of Machines —
User’s Responsibility

The speed of the wheel spindle on grinding
machines shall be frequently checked with
suitable instruments, by competent user per-
sonnel, to make sure that the speed is correct
for the size and type of wheels used. A suit-
able record of such speed checks should be
maintained by the user.

7.3 Speed Adjustment Control —
User’s Responsibility

If the speed of the machine wheel spindle is
adjustable to compensate for wheel wear, the
speed adjustment shall be under the super-
vision and control of competent and authorized
persons only.

.

2898

61

73 8

7.2 Speed Check of Machines —
ser’s Responsibility

It is of special importance that portable air
grinders :should be checked to be sure that
proper air pressure is maintained and that the
machine governor mechanism is clean, in good
operating condition, and functioning properly.
This reference to air grinders is not intended
to overlook the necessity for a regular check
of the speed of wheel spindles on all types of .
grinding -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. .

Adjustment Control —
ser’s Responsibility

Certain machines are designed with adjustable
speeds to permit maintenance of efficient sur-
face speeds by increasing the wheel spindle
speed to:compensate for wheel wear. Special
care must be exercised under proper supervi-
sion, to.be certain that the present operating
speed of:the machine conforms to and does
not exceed the peripheral speed in surface feet
per minate as established for a new wheel.
(See conversion table, page 86.)
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CODE REGULATIONS
Section 8
SPECIAL SPEEDS

8.1 Introduction

This section of the Code is designed to recog-
nize the importance of continuing development
in the science of grinding 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 efficlent grinding speed. Better
results may be obtained at Jower speeds. Con-
stant reference to and a knowledge of the
regulations of this Code will be helpful in plan-
ning the development of new equipment.

This section also defines the responsibilities of
the Wheel Manufacturers; the Machine Build-
ers (including one who convertis, changes or
otherwise alters a grinding or cut off machine
from the design or purpose originally supplied
by the builder); and the Users of wheels and
machines. It shall be understood that these
areas of responsibility apply to those wheels
and machines operated at Special Speeds in
excess of those listed in Table 20 page 59.

8.2 Requirements for Special Speeds

Wheels used on special applications at speeds
higher than those listed in Table 20 (Section
7 page 58) shall only be used subject to the
following three conditions: (A), (B) and (C),

on effectively gnarded, fully protected ma-
chines.

8.2.1 CONDITION A—THE WHEEL
MANUFACTURER

The wheel manufacturer shall make certain
that the wheels are of adequate strength, have
been /tested at a suitable overspeed in accord-
ance' with Section 7.1.4 page 60, and bear the
wheel manufacturer’s approval of the higher
speed. See Section 1.2.17 page 4 for definition
of “The Wheel Manufacturer”. f
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Explanatory Information
(NOT PART OF ANS1 CODE)

Section 8
Special Speeds

8.1 Introduction

The grinding or -cutting-off operations per-
formed 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 59
extra precautions should be observed to assure
safe operation ofithé abrasive wheel.

821 CONDITION A—THE WHEEL
MANUFACTURER

The wheel manafacturer should do such test-
ing as he deems necessary to establish an ade-
quate factor of safety before approving the
wheel for t}xe higher speed. The wheel should
be marked that it has been approved for high

speed application under specific conditions of
use,



822 CONDITION B—THE MACHINE
BUILDER

The machine builder shall make certain at
time of manufacture that the machine is of
suitable design and adequately guarded for the
operation in guestion. See Section 1.2.18 page
5 for definition of “The Machine Builder.”

It shall be the machine builder’s responsibility
to consult with a wheel manufacturer to de-
termine that a wheel for the special speed ap-
plication can be manufactured and tested in
accordance with the requirements established
in Section 7.1.4 page 60.

82.3 CONDITION C—THE USER

The machine user shall make certain that the
machine is operated with approved safety
guards and that the machine is maintained in
a satisfactory condition, as defined in Sections
3 and 4, page 20 and page 27. See Section
1.2.19 page 5 for definition of “the User™.

8.3 Wheel Manufacturer’s Responsibility

It shall be the wheel manufacturer’s responsi-
bility to speed test wheels required for special
speeds and so identify them as follows.:

8.3.1 MANUFACTURER’S TEST

It shall be the wheel manufacturer’s responsi-
bility to speed test wheels in accordance with
Table 21 page 60 to determine their suita-

_ bility for safe application. Some wheels that
need not be speed tested are as listed in Sec-
tion 7.1.4 page 60.

8.32 IDENTIFICATION

It shall be the wheel manufacturer’s responsi-
bility to identify wheels which may be run at
special speeds.

8.4 Machine Builder’s Responsibility

It shall be the responsibilily of the machine
builder to design and construct those machine
components which are concerned with the
proper and safe operation of the grinding or
cutting-off wheels for the speed and the type
of operation for which the machine is intend-
ed. Particular attention shall be given to the
design of the wheéel safety guards, wheel
fianges and wheel mounting spindle as indi-
cated in the following paragraphs:
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822 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
special speed 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 27 should be met. Where guard data for
the wheel size and operating speed to be used
is not available, requirements should 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
Responsibility

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
Wheels approved for special speed applications
should have the special speed indicated on the

wheels,: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 was originally
made by the builder it is important that the
components involved with the use of the abra-
sive wheel be designed in accordance with the
appropriate sections of this Code.



8.4.1 GENERAL MACHINE
CONDITIONS

If an existing machine is to be adapted for use
at a special speed, the general machine condi-
tions of Section 3 page 20 shall be observed
and all component parts of the grinding ma-
chine shall be checked and, if necessary, modi-

fied or adjusted prior to operating at the spe-
clal speed.

8.42 BAFETY GUARDS

Grinding and cutting off machines shall be
equipped with safety guards in conformance
with the requirements contained in Section 4
page 27 when applicable. When the operation
is beyond the conditions for which guards in
Section 4 page 27 were designed, the machine
builder shall establish by test or calculation
the adequacy of the guard.

8.4.3 FLANGES

Flanges shall be of such design as to matis-
factorily transmit the driving torque from the
spindle to the grinding wheel and conform to
all requirements of Section 5 page 42.

8.5 User Responsibility

The user shall be responsible for the proper
handling, storage, and inspection of grinding
wheels after receipt, in accordance with the
requirements of Section 2 page 16.

It shall be the responsibility of the user to
maintain his grinding equipment in a safe op-
erating condition at all times. Rules of safe
operation of this equipment submitted by the
machine builder shall be observed, as well as
those rules specified in other sections of this
Code.

When an existing machine is altered by the
user {o operate al special speeds, the user shall
assume all of the responsibility of a machine
bullder as outlined in Bection 3 page 20.

The user shall fully inform all operating per-
sonnel that only wheels identified for operation
at special speeds shall be used and that at no
time shall the maximum speed of the wheel be

ex I

'tj:‘ to operating personnel, as well as
adjaeent ams.‘ shall be maintained at all
times.
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84.1 GENERAL MACHINE
CONDITIONS

1t is important to remember that the grinding
wheel 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 rates, guards, sens-
ing devices,: power, ete.), 8o that the entire
unit will operate safely at the special speed.

8.42 SAFETY GUARDS
Guards built in conformance with instructxons
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 b page 42 may be inadequate in these
cases. The machine builder should determine
by test that his design is adequate to perform
its intended operation.

8.5 User:Responsibility

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.

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.

It is an important responsibility of the user
to maintain grinding machines ih a safe op-
erating condition. Machine builders usually
issue rules for the aafe operation of their
equipment or fasten warning signs to their
machines calling attention to areas that could
be unsafe if the rules or signs are disregarded.
The user should recognize the importance of
instructing personnel concerning these safety
warnings.

Furthermore, grinding machines are usually
designed to perform certain specific oper-
ations. It is strongly recommended that the
machines be used only on those types of op-
erations for which they are designed.



8.5.1 HANDLING, STORAGE AND
INSPECTION

It shall be the user’s responsibility to adhere
to all parts of Section 2 page 16.

8.5.2 GENERAL MACHINE CONDITIONS

It shall be the user's responsibility to see that
the machine is maintained in such condition
that all requirements of Section 3 page 20 will
continue to be adequate.

8.53 SAFETY GUARDS

It shall be the user’s responsibility to maintain
the guards and other protection devices in
good condition. The user shall also make pro-
vision for adequate protection of the personnel

in the operating area. (See Section 4.5.2 page
32.)

8.5.4 FLANGES

It shall be the user’s responsibility to maintain
flanges in good condition according to Section
S page 42,

855 MOUNTING
It shall be the nsm responsibluty to see that

all rules of Section 6 page 52 which apply to

the particular operation are observed.

8.5.6 GENERAL OPERATING RULES

It shall be the user’s responsibility to see that
all General Operating Rules (see Section 9
page 66) that are applicable to the special high
speed operation are observed. It shall also be
the user’s responsibility to follow any special
operating instructions fm!shed by the ma-
chine builder.
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8.5.1 HANDLING, STORAGE AND
INSPECTION

It is important that all wheels be handled and -
stored .correctly, and inspected carefully. It
is recommended that wheels for special high
speeds be stored in a separate or special area
so that personnel will be aware they are for
special-applications.

8.5.2.GENERAL MACHINE CONDITIONS

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

8.53 SAFETY GUARDS

When :operating at special high speeds, the
pieces of an accidentally broken wheel will
have more force than those broken at lower
speeds._It is, therefore, imperative that all
guards:and protective devices be maintained
in good condition and correctly replaced when
removed. It is also important that adjacent
personnel be protected by barriers, booths or -
segregated work areas. )

8.6.4: 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 b page 42. Flanges which are worn, warp-
ed or sprung can contribute to wheel breakage.

8.5.56 :MOUNTING

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

8.5.6.GENERAL OPERATING RULES

In some instances the machine builder will
provide special operating instructions and/or
place warning signs on his machines. These,
as well as the general operating rules listed in
Section 9 page 66, should be followed to insure
a safe grinding operation.
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CODE REGULATIONS
Section 9
GENERAL OPERATING RULES

9.1 Users’ Responsibility

Compeient persons shall be assigned to the
mounting, eare, and inspection of grinding

. wheels and machines,

The grinding wheel operator shall be fully
instructed in the use, care and protection of
grinding wheels as defined in this Code.

92 Investigation After Breakage

If a grinding wheel is broken, a careful in-
vestigation shall be made by the user to de-
termine and correct the cause.

9.3 Wheel Speed

Before mounting a wheel,.it shall be deter-
mined that the machine speed does not exceed
the maximum safe operating speed for the
wheel as established by the wheel manufac-
turer. Under no circnmstiances shall a wheel
be mounted on a machine on which the RPM
exceeds the maximum safe RPM recommended
for the wheel

94 Rgplacing Safety Guard

After mounting a wheel, care should be taken
to see that the safety guard is properly posi-
tioned before starting the wheel.

9.5 Starting the Wheel

All grinding wheels shall be run at operating
speed with safety guard in place or in a pro-
tected enclosure for at least one minute before
applying work, during which time no one shall
stand in front of or in line with the wheel. (See
Section 4 page 27.)

9.6 Balance "

Wheels should be rebalanced by the user when
and as oflen as necessary.
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Explanatory Information
(NOT PART OF ANBI 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 personnel 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 sure 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 recurrence 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 such devices are in good working order,
to prevent the possibility of over-speeding and
wheel breakage.

9.5 Starting the Wheel

This regulation provides for the safety of the
operator and others 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
damage and also cause streases which could
result in wheel failure. On most machines, the
wheels can be rebalanced by truing.
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9.7 Truing and Dressing

Out of truth wheels shall be trued by a com-
petent person. Wheels out of balance which
cannot be balanced by truing or dressing, shall
be removed from the machine. (See Fig. No.
52.)

FIGURE NO. 52
The correct and incorrect method of dressing a wheel

9.8 Wet Grinding

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

The strength of organic bonded wheels can
be affected by coolants. Therefore, the con-
centration and alkalinity of the coolant should
be checked regularly and adjusted accordingly.

9.9 Side Grinding

Side grinding shall only be performed with
wheels designed for this purpose. Grinding
on the flat sides of straight wheels is often
hazardous and should not be allowed on such
operations when the sides of the wheel are
appreciably worn thereby or when any con-
siderable or sudden pressure is brought to
bear against the sides.

9.10 Lubrication

. The machine spindle bearings shall be propex:ly
lubricated to prevent heating which might
cause damage Lo the grinding wheel

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 that the dresser should be supported on
a work rest, and that the work rest should
be adjusted away from the wheel 8o 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 affec’
organic bonded wheels. To avoid injurious a.

fect 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_side grinding because of insufficient sup-
port-to withstand the pressures exerted.
Wheels designed for side grinding such as
abrasive discs are mounted with one flat side
against a suitable steel machine plate to safely
withstand side pressure.

9.10 Lubrication

Improperly lubricated spindle ings will
cause the mounting spindle to d because
of heat generated thus exerting a stress i~
the arbor hole area.
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9.11 Check for Wear

All gpindles, adaptors, flanges or other ma-
chine parts on which wheels fit, shall be
periodically inspected and maintained to size.
(See Section 8 page 20.)

9.12 Work Rests

On offhand grinding machines (see sec. 1.3.6,
page 6) work resis shall be used to support
the work. They shall be of rigid construction
and designed to be adjustable to compensate
for wheel wear.

Work rests shall 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
breakage. The work rest shall be securely
clamped after each.adjustment. The adjust-
ment shall not be made with the wheel in
motion.

9.13 Large Hole Inorganic Bonded
Wheels

Large hole inorganic bonded wheels (those
with hole in excess of 1; of the wheel diam-
eter) should not be used on snagging or other
heavy duty operations.
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IuLusTRATION No. 80

This floor stand grinder Aas & work rest which is
properiy adjusted. Note the provisions for
work-rest adjustment.

9.13 Large Hole Inorganic Bonded
Wheels

Since the strength of a grinding wheel decreas-
es as its diameter approaches its 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 1ar ge hole inorganic bonded
wheels cannot be manufactured with reinfore-
ing media near the hole makes them unsuit-
able for rough grinding operations,



CODE REGULATIONS

Section 10
MOUNTED WHEELS

10.1 Maximum Safe Operating Speed

Tﬁe maximum safe operating speed for mount-
ed wheels shall be determir+Z by the follow-
ing four factors: ‘

1. Shape and size of the mounted wheel.
2. Size of mandrel.

3. Overhang of mandrel. (See Fig. 53.)
4. Wheel specifications.

Taking the first three factors noted above into
consideration, look up the maximum safe oper-
ating speed in the corresponding Tables 23
through 31 page 72 through page 85. The
overhangs Indicated on the charts are for un-
threaded mandrels. Threaded mandrels will
take the same speed as the %; inch overhang
of the unthreaded mandrel.

Tables 23 through 31 page 72 through page
85 are set up for medium and high strength
wheels. If the specification Indicates a low
strength wheel consult the wheel manufac-
turer for speeds. In no case shall the max-
imum operating speed recommended by the
manufacturer be exceeded.

Exception: Under certain ideal conditions of
truth and balance where the operation is fully
guarded, it may be permissible to operate at
a speed higher than the indicated maximum
safe operating speed, provided the speed
shown in section 10.2 page 70, is not exceeded.

—_—

FIGURE NO. 53
Sketches defining everhang dimeasion “0”
See Tables 23 throegh 3L
69
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Explanatory Information
(NOT PART OF ANBX 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 mandrel material and diameter, and
the distance from the mounting chuck to the
abrasive body (overhang).

Due to the size of some mounted wheels, it is
necessary to-reduce the size of the mandrel
where it enters the wheel. These are called
tapered mandreis. It will be noted however,
that the resistance to bending oi whinping due
to speed is depenident on the size of the man-
drel at the point where it is chucked, so that
the size of the martdrel for speed purposes will
be the diameter of the chucked section.

As threading reduces the effectire diameter of
the mandrel,.mounted wheel§ with threaded
mandrels require lower operating speeds than
the same size.unthreaded mandrels. Because
these mandrels.are usually short and held
closely in the.chuck, the tables give only the
speeds for 14 inch overhang.

Tables 23 to 81 page 72 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 maximum 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 change in any one
of the following conditions may be sll 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 the maximum speed.

8. Reducing the overhang (pushing the man.
drel back into the chuck) will raise the maxi-

mum speed.



10.2 Special Maximum Operating
Speed ;

Table 22 shows the maximum operating speed
for various diameters of mounted wheels. This
speed shall not be exceeded even though high-
er speeds than the maximum safe operating
speed are used under the exception in Section
10.1 page 69.

TABLE 22

SPECIAL MAXIMUM OPERATING SPEEDS
FOR MOUNTED WHEELS

(See Exception See. 10.1 page 69.)
Outside Diameter

of Wheel Maximum Speed

Inches (R.P.M.)
% 305,500
¥ 152,800
Y 122,200
% 101,300
As 87,310
% 76,390
% 61,120
4e 55,560
% 50,930
e 417,010
% 43,650
¥ 40,740
1 38,200
1% 33,950
1% 30,560
1% 27,180
1% 25,470
1% 23,520
1% 21,830
2 19,100

10.3 Work Pressure

Pressure between the wheel and the work
shall not be 50 heavy that excessive springing
of the mandrel will resuit.
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10.2 Special Maximum Operating
Speed

Tables 23 to 31 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 up in 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.

IrxusTaatiON No. 81
A mounted wheel being used to finwsh a die.

10.3 Work Pressure

Work pressure,-if 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 being used. A freer cutting
wheel specification may permit the desired
rate of stock removal without excessive pres-
sure. . . ,
/' P

. .
+ !
. ‘ 1
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TABLES OF MAXIMUM OPERATING SPEEDS
FOR
MOUNTED WHEELS

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

TABLE 23
GROUP W — (PLAIN WHEELS)

s et

————

Overhang — Dimension O*

Wheel Wheel | .

W | Dam | o ophee | 1% > 2"
| Mdis.
W 141 N S 193,750 ; 53,250 . 37,500 25,500 16,500
W 142 W A J| 93,750 | 53,250 1 37,500 | 25500 : 16,600
!
|

W 143 Ya A 93,750 53,250 f 37,500 ‘ 25,500 16,500
W 144 o 14 93,750 53,250 37,500 25,500 16,500
W 145 Y. 1A 88,500 49,500 35,250 | 24,000 15,750
W 146 14 | 7 81,000 43,750 31,500 | 22,500 15.000
W 147 X3 ! a 93,750 53,250 37,500 | 25.500 16,500
W 148 R W% 93,750 53,250 37,500 25,500 16.500
W 149 =X Yi 90,750 50,250 36,000 . 24,750 15.750
W 150 W & 98,750 53,250 37,500 25,500 16,500
W 151 T W 93,750 53,250 37,500 25,500 16.500
W 152 XX 7 83,250 47,250 33,000 23,250 15,000
W 153 T 3 73,500 42,000 28,500 21,000 13,500
W 154 & Yy 66,000 38,250 25,500 18,750 12,750
W 155 13 1A 78,000 44,250 30,750 21,750 14.250
W 156 14 % 1 93,750 53,250 37,500 25,500 16,500
W 157 A W ¢ 93,750 53,250 37.500 25,500 16,500
W 158 14 /A 93,750 53,250 37,500 25,500 16,500
W 159 A T 78,000 44,250 30,750 21,750 14,250
W 160 VA Y 69,000 42,000 27,750 18,750 13,500
W 161 Y Ta 66,000 | 39,750 24,750 17,250 12,750
W 162 % % 57,000 | 384,500 23,250 16,500 11,250
W 165 e T 93,000 51,750 37,500 25,500 16.500
W 166 X 174 84,750 48,750 28,500 19,500 14,250
W 167 %~ A 61,500 39,000 24,750 18,000 12,000
W 168 % . 56,250 33,750 22,500 16,500 12,000
W 169 % Ya 48.000 28,500 20,250 15,000 11,250
W 170 X Vs 39,750 26,250 16,500 12,750 9,750
W 1Tl & Y 217,750 19,500 13.500 10,500 8,250
W 172 3% i 85,500 48,750 33,750 24,000 15.000
W 173 % 14 71,250 46,500 30,000 19,500 12.750
W 174 3% v, 54,000 32,250 21,000 15,000 10,500
W 175 1% 7 41,250 24,000 18,000 12,750 9,750
W 176 % 1% 33,750 21,000 l 15,750 12,000 9,000
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TABLE 24
GROUP W — (PLAIN WHEELS)
MAXIMUM OPERATING SPEEDS (RPM) FOR 1/8” MANDRELS

: Overhang — Dimension O*
Wheel Wheel 1.~
Sh s A
No© | Dim | Tyikes | Opehene | - we | or |
Mdls. :

W 143 4 s 105,000 64,500 46,650 32,400 21,370
W 144 14 ! 14 105,000 64,500 46,650 32,400 21,370
W 145 14 ; 34 105,000 64,500 46,650 32,400 21,370
W 146 14 1 105,000 64,500 46,650 32,400 21,370
W 151 T 14 105,000 64,500 46,650 32,400 | 21,370
W 152 L W 105,000 64,500 46,650 32,400 21,370
W 153 15 34 80,850 52,500 37,500 26,250 17,620
W 154 75 948 70,500 45,600 31,600 21,970 15.220
W 157 Y s 123,000 65,625 47,770 33,150 21,750
W 158 14 14 105,000 64,5600 46,650 32,400 21,370
W 159 A T 92,400 57,370 39,370 27,900 18,900
W 160 14 14 81.370 51,000 34,120 24,000 16,870
W 161 14 ™ 77,250 45,970 30,900 22,500 16,120
W 162 14 34 68,400 42,370 28,870 20,850 15,000
W 163 14 14 60,000 38,020 26,250 18,750 13,870
W 164 VA % 45,900 30,000 21,750 15,900 11,850
W 165 T e 107,400’ 62,470 41,250 29,250 20,250
W 166 % 14 96,970 57,000 35,620 25,120 18,000
W 167 % 14 75,000 45,750 31,120 ' 22,600 15,750
W 168 ¥ % 68,400 41,770 28,650 21,000 15,000
.W 169 NS % 61,650 37,720 27,000 | 19,870 14,250
W 170 % 1% 52,500 33,000 . 23,020 16,650 12,600
W 171 = 3% 37,120 25,500 18,760 14,620 10,020
W 172 84 w 99,370 59,250 41,020 29,250 20,250
W 173 34 14 87,600 63,250 35,250 24,750 17,250
W 174 34 14 69,000 41,250 27,760 20,400 15,000
W 175 35 34 ‘ 54,000 33,000 24,150 18,000 13,600
W 176 34 145 45,370 28,500 21,000 15,900 12,150
W 177 345 %4 33,750 23,250 17,620 13,650 10,350
W 178 34 1 26,250 18,750 14,250 10,870 8,250

ASee Figure 53, Page 69,
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TABLE 24 — (Continued)

GROUP W — (PLAIN WHEELS)

MAXIMUM OPERATING SPEEDS (RPM) ‘FOR 1/8” MANDRELS

Overhang — Dimension O*
Shape Wheel Wheel -
No. anx:}:: 'l'hiclg:ee.u Oze'rlgm]r:g 1” 1%~ 2~ 21"
Mdls.
W 181 14 - 76,390 55,600 36,750 25,500 17,850
W 182 1% 14 73,600 43,550 29,100 20,770 15,450
W 183 14 14 51,750 31,870 22,500 17,2560 12,900
W 184 16 34 41,020 26,400 19,500 15,000 11,400
W 185 14 15 34,500 22,500 16,870 13,120 9,900
W 186 14 A 26,250 17,400 12,750 9,750 8,020
W 187 14 1 20,620 13,870 10,120 7,870 6,370
W 190 54 * 61,120 48,000 31,600 22,650 16,870
W 191 54 14 58,870 34,600 25,120 18,900 14,250
W 192 84 14 43,120 27,370 19,870 15,220 11,620
W 193 54 3 32,250 23,020 16,600 12,620 9,760
W 194 54 1% 29,400 19,120 13,500 10,600 8,250
W 195 84 A 22,120 14,250 10,120 7,660 6,160
W 196 5 1 17,620 11,620 8,100 6,150 5,100
W 199 8 | 50,930 44,770 30,000 21,750 15,750
W 200 3 14 50,930 33,620 23,850 17,850 13,350
W 201 LY 4 38,250 24,370 17,400 13,270 9,970
W 202 3 34 30,600 19,500 13,600 10,120 7,800
W 203 % 16 26,500 15,900 10,870 8,250 6,600
W 204 34 84 18,900 12,000 8,400 6,220 5,250
W 210 7/8 s 43,650 35,250 25,720 18,900 14,320
W 211 % 14 43,650 27,900 20,400 15,820 12,220
w 212 Y 14 83,760 20,400 14,400 11,020 9,000
W 218 % % 27,000 | 16,870 11,250 8,250 6,600
W 215 1 14 38,200 24,900 18,000 13,870 10,500
W 216 1 14 30,520 18,600 12,750 9,620 7,600
*See Figure 53, Page 69.
()
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TABLE 25
GROUP W — (PLAIN WHEELS)
MAXIMUM OPERATING SPEEDS (RPM) FOR 3/16” MANDRELS

.

. Overhang — Dimension O* - T
Wheel Wheel -
Sh : A :
Neo | Diam | Thicknew | Opemtane | 1 14" z 24"
Mdls.
W 158 1 14 121,500 66,750 48,000 36,000 26.250
W 159 1 & 112,500 63,000 47.250 34,650 25,120
W 160 1 1 103,500 60,000 44.250 33,000 24.000
W 161 A & 93,750 58,120 42.750 31,870 22,500
W 162 Y, % 89,250 56,250 41.250 30,000 21,750
W 163 Y % 78,750 52,500 39,000 28,870 20,620
W 164 Y, 3, 62,250 39,750 30,000 23,250 16.500
W 166 & 1% 118,500 65,250 47.250 85,250 25,500
W 167 & Y 100,500 58,500 43.500 32,620 23,250
W 168 A Y 93,000 57,000 42,000 30,750 22,120
W 169 A 34 87,370 55,350 . | 40.870 28,880 21,000
W 170 EY 14 76,500 47,250 34,500 25,500 18,750
W 171 & 3, 57,000 37,500 27.750 21,750 15,750
W 173 % 14 101,800 65,250 46.500 34,500 24,750
W 174 3% 14 98,850 57,750 42.750 32,250 23,250
W 175 3 3 81,750 50,620 36,750 27,750 20,250
W 176 % 1% 66.750 43,120 31,350 23,620 17,400
W 177 % 3% 54,000 | 86,000 | 26250 | 20250 15,000
W 178 % 1 42,000 29,250 22,500 17,250 12,900
W 182 % % 76,390 56,250 39,870 29,250 21,750
W 183 14 Y 75,000 47,400 | 33370 24,900 18,750
W 184 1% e 57,750 39,750 29,250 21,750 15,750
W 185 % 14 49,870 33,750 25,500 19,500 14,620
W 186 %4 % 39,000 28,120 21.370 15,750 12,000
W 187 % 1 32,250 23,250 18,370 13,500 10,500
W 188 % 1% 22,870 17.620 13.870 11,250
W 189 14 2 17,250 13,500 10,500 8,620 R
W 191 S, 14 61,120 51.370 36.370 27,000 20,250
W 192 1 1 61,120 43,500 30.750 23,400 18,000
W 193 5, 34 52,500 34,870 25500 18,750 15,000
W 194 5% te | 44400 31,120 23.400 18,000 13,500
*See Figure 53, Page 69,
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TABLE 25 — (Continued)

GROUP W — (PLAIN WHEELS)

MAXIMUM OPERATING SPEEDS (RPM) FOR 3/16” MANDRELS

Overhang — Dimension 0*
Sha Dism | Thickness | Overhs
No. Inches | Inches | & Thd. o 14" z 2%
Mdls.
W 195 5 34 34,500 24,000 18,370 14,250 10,500
W 196 54 1 25,870 18,900 15,000 11,620 9,370
W 197 54 2 14,770 11,770 8,700 7,270 S
W 200 LA 15 50,930 48,750 33,750 25,5600 19,500
W 201 3 4 50,930 37,6500 27,900 21,370 16,500
W 202 3, 3 45,750 31,500 24,370 18,000 13,870
W 203 Y% 1% 89,760 27,370 20,620 15,900 12,000
W 204 34 LA 29,250 20,250 15,000 12,000 9,37Q
W 205 3 1 24,750 17,250 12,750 10,500 8,620
W 206 84 114 19,600 14,250 11,620 9,000 6,750
W 207 3 1% 16,500 12,370 9,750 7870 |
W 208 A 2 12,750 9,370 7,600 6,000 | ...
W 211 A 14 43,650 43,650 81,870 24,000 18,370
W 212 “ 14 43,650 34,600 25,870 19,870 14,620
W 213 A 84 42,370 28,120 21,370 16,600 12,370
W 215 1 14 88,200 38,200 31,120 23,620 18,000
W 216 1 4 38,200 33,7560 24,760 19,120 14,250
W 217 1 35 38,200 27,000 19,870 15,750 12,000
W 218 1 14 32,700 22,120 16,870 12,900 10,350
W 219 1 34 25,120 17,620 12,900 9,900 8,400
W 220 1 1 19,500 14,250 11,250 8,620 7120
W 221 1 114 13,120 9,370 7,120 6,000 | ...
W 222 1 2 9,000 7,120 5,620 4,870
W 225 134 4 30,560 28,870 21,220 16,270 12,300
W 226 114 3 30,660 22,120 16,350 12,750 10,270
W 227 114 1% 27,750 19,120 13,950 10,650 8,700
W-228 114 Y 20,620 14,620 11,020 8,770 7,120
W 229 11 1l 16,500 12,000 8,620 6,900 5,770
W 230 114 14 13,270 9,150 6,970 5.700 ..
W 231 114 1% 10,270 7,270 6,000 5,100 | ...
W 232 114 2 7,500 6,000 4,870 4,500
W 235 1% Y, 25470 | 24900 | 18,900 16,150 11,770
W 236 1% % 25470 | 18750 | 13,870 | 10,500 8,620
. W 237 1% 1 15,750 11,250 7,870 6,370 5.620
[ W 238 1, 1 1% 9,900 (6,970 5,470 4,870
—-——-————_—l—_—-‘ e ————
*See Figure 53, Page 69.
16
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TABLE 26
GROUP W—(PLAIN WHEELS)
MAXIMUM OPERATING SPEEDS (RPM) FOR %” MANDRELS

eSha pe Wheel Wheel ‘01,- ::1;“ Overhan—g—-: Dimension O*
No. | Diameter | Thickness & Thd &
Inches Inches M dls.. 1~ 1%~ 2" 2%~ L 4~ 14
w176 % 81,000 | 54,379 | 42,000 | 33,000 | 25,500 | 20,400 | 13,260 | 9,550
w177 % % 66,000 | 46,500 | 82,250 | 27,370 | 21,000 | 16,800 | 10,920 | 7,860
w178 % 1 55,200 | 40,500 | 80,000 | 23,250 | 17,250 | 13,800 | 8970 | 6,460
w179 % 1% | 45750 | 83,750 | 25,720 | 19,720 | 15,300 | 12,240 | 7960 | 6,730
w182 3% % 76,390 | 62,400 | 45,750 | 35400 | 27,520 | 22,020 | 14,310 | 10,300
w183 % % 76,390 | 54,750 | 40,500 | 81,120 | 24,000 | 19,200 | 12,480 | 8,990
wis4 % % 71,250 { 47,620 | 85,020 | 27,000 | 20,850 | 16,680 | 10,840 | 7,800
wiss | u % 61,500 | 42,000 | 31,600 | 24,000 | 18,370 | 14,700 | 9,560 | 6,880
W 186 % % 51,000 | 36,370 | 27,750 | 21,220 | 16,120 | 12900 | 8390 | 6,040
w187 % 1 40,600 | 30,000 | 24,000 | 18,750 | 14,260 | 11,400 | 7,410 | 5,340
w188 % 1% 30,370 | 24,000 | 18,900 | 15,000 | 12,000 | 9,600 | 6,240 | 4,490
W 189 % 2 24,000 | 18,750 | 15,000 | 12,050 | 9,900 | 7,920 | 5150 | 3,710
W 190 % ﬁ 61,120 | 61,120 | 48,000 | 31,600 | 29,020 | 23,220 | 15,090 | 10,800
w191 5% % 61,120 | 60,000 | 44,250 | 34,500 | 27,000 | 21,600 | 14,040 | 10,110
W 192 % % 61,120 | 51,750 | 38,400 | 29,770 | 23,250 | 18,680 | 12,140 | 8,740
w193 % % 61,120 | 45,000 | 33,370 | 25,870 | 20,100 | 16,080 | 10,450 | 7,520
W 194 % % 56,400 | 39,750 | 29,400 | 22,720 | 17,400 | 13,920 | 9,050 | 6,620
W 195 % % 46,6500 | 32,400 | 24,900 | 19,720 | 15,370 | 12,300 | 8,000 | 6,760
w196 % 35,250 | 27,000 | 21,300 | 16,870 { 13,120 | 10,500 | 6,830 | 4,920
w197 % 2 - | 21000 | 16500 | 12900 | 10870 | 8700 | 6960 | 4520 | 8,260
w198 % 2% 16,500 | 12,900 | 10,870 | 8700 | 7,000 | 5600 | 8,640 | 2,620
W 201 % % 50,930 | 50,930 | 88,100 { 29,020 | 22,500 | 18,000 | 11,700 ; 8,420
W 202 % % 50,930 | 44,100 | 32,400 | 25120 | 19,350 | 15,480 | 10,060 | 17,240
w203 % % 50,930.| 36,370 |.22,750 | 21,760 | 16,870 | 13,5500 | 8,780 | 6,320
W 204 % % 42750 | 30,750 | 23,250 | 18,000 | 214,020 | 11,220 { 7,290 | 5,250
W 205 % 1 34,500 | 25870 | 19,500 | 15000 | 12,000 | 9,600 | 6,240 | 4,490
W 208 % 1% 28,720 | 21,620 | 17,020 | 13,500 | 10,800 | 8,640 | 5,620 | 4,050
W 207 % 1% 24,000 | 18520 | 14,620 | 12000 | 9900 | 7920 | 5150 | 8,710
W 208 X |-2 ;| 18750 | 15370 | 12,000 | 9900 | 8000 | 6,400 | 4,160 | 3,000
W 209 %X 2% | | 15000 | 12320 | 10500 | 8400 | e€s00 | 5440 | 3560 | 2550
wal % % 43,650 | 43,650 | 42,900 | 33,000 | 26,250 | 21,000 | 13,660 | 9,820
T =

*See Figure 53, Page 69. 4]
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TABLE 26 — (Continued)
GROUP W—(PLAIN WHEELS)
MAX. OPER. SPEED (RPM) FOR !,” MANDRELS

———e

Overhangt — Dimension O*

%"
Shape Dinmeter | Thickness Overhang ]
Inches Inches Mdls, . 1" 114~ 2~ 2%" 3" 4~ b
w212 % % 43,650 | 43,650 | 35,100 | 27,600 { 21,370 | 17,100 11,120 | 8,010
w213 T % 43,650 | 40,870 | 29,400 | 23,400 | 18,370 14,700 9,660 6,880
W 215 1 14 38,200 | 38,200 | 38,200 | 33,750 | 25,500 | 20,400 | 13,260 9,550
w216 1 % 88,200 | 38,200 | 83,750 | 26,260 | 20,250 | 16,200 | 10,630 7,680
w217 1 3% 88,200 | 38,200 | 28,500 | 22,500 | 17,400 | 13,920 9,050 6,520
W 218 1 % 88,200 | 82,770 | 24,900 | 19,500 | 14,850 | 11,880 7,720 5,660
w219 1 % 35,100 | 24,520 § 18,750 | 15,000 | 12,000 9,600 6,240 4,490
W 220 1 1 25,500 | 19,120 | 15,750 | 12,370 | 10,500 8,400 5,460 3,930
W 221 1 14 19,120 | 14,620 | 12,000 { 10,500 8,400 6,720 4,370 3,150 -
W 222 1 2 15,900 | 12,370 9,750 8,620 6,900 5,620 3,590 2,680
W 223 1 2% 12,370 9,900 8,620 6,900 5,600 4,400 2,860 2,060
W 225 1% % 80,560 { 80,560 | 80,560 | 24,000 | 18,750 | 15,000 9,760 7,020
W 226 1% % 30,560 | 30,560 | 26,250 | 20,100 | 15,750 | 12,600 ' 8,190 5,900
w227 1Y% % 30,560 | 29,620 | 22,650 | 18,000 | 14,100 | 11,280 7,330 5,280
W 228 1Y% % 30,520 | 22,500 { 17,850 | 14,250 | 11,400 9,120 6,930 4,270
W 229 1% 1 24,000 18,750 § 15,370 | 12,000 9,900 7,920 5,150 3,710
W 230 1% 1% 20,400 | 15,900 12,750 | 10,600 8,400 8,720 4,370 3,160
W 231 1% 1% 17,620 | 13,500 | 10,650 9,000 7,200 5,760 3,740 2,690
W 232 1% 2 14,250 | 10,650 9,000 7,500 6,000 4,800 3,120 2,250
W 235 134 % 25,470 | 25,470 | 25470 | 22,720 | 17,620 | 14,100 9,170 6,600
W 238 1% 3% 25,470 | 25,470 | 21,750 | 17,250 | 18,650 | 10,920 7,100 5,110
W 237 1% 1 22,5600 { 17,620 | 13,270 | 10,870 9,520 7,620 4,950 3,560
W 238 1% 1% 15,600 | 12,000 9,750 8,250 6,600 5,280 3,430 2,470
W 239 1% 2 12,750 9,900 8,000 6,400 5,100 4,080 2,650 1,810
W 240 1% 2% 10,500 8,400 6,800 5,500 4,400 3,620 2,290 1,660
W 241 1% 3 9,000 7.250 6,000 4,800 3,900 3,120 2,030 1,460
W 242 2 1 19,100 | 15,950 | 11,760 | 10,000 8,800 7,040 4,680 3,300
w243 2 1% 14,500 | 12,750 9,800 7,800 6,300 5,040 3,280 2,360
W a4 2 2 11,750 | 10,500 7,500 6,200 5,030 4,000 2,600 1,870
W 245 2 2% 9,600 7,250 6,400 5,300 4250 3,400 2,210 1,590
W 248 2 3 8,250 6,750 5,600 4,600 '8.700 2,960 1,920 1,380
_— e

*See Figure 53, Page 69,
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TABLE 27
GROUP W—(PLAIN WHEELS)
MAXIMUM OPERATING SPEEDS (RPM) FOR %” MANDRELS

S —————— .
—————

_—'—'_1 . erhang — ion 0°
S;?‘:e D‘::::tle ] Thm :eel“ ov::h.ng ‘ Ov g — Dimension Q
Inches | Inches | & Thd- | 4. 1%~ 2= | 2u- 3~ ‘- &
Mdls. :

wiss| 4 % 76,390 | 76,390 | 63,000 | 48,000 | 36,740 | 29,400 | 19,120 | 13,760
W 186 % % 76,390 | 72,740 | 55,500 | 42,440 | 32,240 zs,ao‘o 16,780 | 12,080
W 187 % 1 76,390 | 60,000 | 48,000 | 37,500 | 28,500 { 22,800 | 14,820 | 10,680
w188 % 1% 60,740 | 48,000 | 87,800 | 80,000 | 24,000 | 19,200 | 12,480 | 8,980
W 189 % 2 48,000 | 87,500 | 30,000 | 24,300 | 19,800 | 15,840 | 10,300 | 7,420
W 194 % % 61,120 | 61,120 | 58,800 | 45,440 | 34,800 | 27,840 | 18,100 | 13,040
W 195 % % 61,120 | 61,120 | 49,800 | 39,440 | 30,740 | 24,600 [ 16,000 | 11,520
W 196 5% 1 61,120 | 54,000 | 42,600 | 33,740 | 26,240 | 21,000 | 13,660 | 9,840
w197 5 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 | 6,240
w 203 % % 50,930 | 50,930 | 50,930 | 43,500 | 33,740 | 27,000 | 17,560 | 12,640
W 204 % % 50,930 | 50,930 | 46,500 | 86,000 | 28,040 | 22,440 | 14,580 | 10,500
W 205 % 1 50,930 | 50,930 [ 39,000 | 80,000 | 24,000 | 19,200 | 12,480 | 8,980
W 206 % 1% 50,930 | 43,040 | 34,040 | 27,000 | 21,600 | 17,280 | 11,240 | 8,200
w207 % 1% 48,000 | 37,040 | 29,240 | 24,000 | 19,800 | 15,840 | 10,300 | 7,420
W 208 % 2 87,500 | 30,740 | 24,000 | 19,800 | 16,000 | 12,800 | 8,320 6,000
W 209 % 2% 30,000 | 24,300 | 21,000 | 16,800 | 13,600 | 10,880 | 7,080 | 5,100
w18 1 % 38,200 | 38,200 | 88,200 | 38,200 | 29,700 { 23,760 | 15,440 | 11,120
w219 1 % 38,200 | 38,200 | 37,500 | 80,000 | 24,000 | 19,200 | 12,480 | 8,980
W 220 1 1 38,200 | 38,200 | 31,500 | 24,740 | 21,000 | 16,800 | 10920 | 7,860
w221 1 1% 38,200 | 29,240 | 24,000 | 21,000 | 16,800 | 13,440 | 8740| 6,300
w222 1 2 31,800 | 24740 | 19,500 | 17,240 | 13800 | 11040 | 7180 8,160
w223 1 2% 24,740 | 19,800 | 17,240 | 13,800 | 11,000 | 8,800 | 5720 | 4,120
w227 1% % 80,560 | 80,560 | 30,560 | 30,560 | 28,200 | 22,660 | 14,660 | 10,560
W 228 1% % 80,560 30,530 80,560 | 28,500 | 22,800 | 18,240 | 11,860 | 8,640
w229 1% 1 30,560 | 30,560 | 30,560 | 24,000 | 19,800 | 15,840 | 10,300 | 7,420
W 230 1% 1% 30,560 | 30,560 | 25,500 | 21,000 | 16,800 | 13,440 | 8,740 | 6,300
w231| 1%, 1% a?,sso 27,0001 21,300 | 18,000 | 24400 | 11520 | 7480 | 5380
w232 1% 2 28,500 | 21,300 | 18,000 | 25,000 | 12000| 9,600 | 6240 4,500

*See Figure 53, Page 69, 79
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TABLE 27 — (Continued)
GROUP W—(PLAIN WHEELS)

MAXIMUM OPERATING SPEEDS (RPM) FOR ¥” MANDRELS

Shape | Wheel Wheel ©® Overhang — Dimension O°®
No. | Diameter | Thickness | OVerbang
Inches | Inches | &7hd i BRI B - 5
W 236 1% % 25,470 25,470. 25,470 | 25470 | 25,470 | 21,840 { 14,200 | 10,220
W 237 1% 1 265,470 | 25470 | 25,470 | 21,740 | 19,040 | 15,240 9,900 7,129
W 238 1% 1% 25,470 | 24,000 | 19,500 | 16,500 | 13,200 | 10,560 6,860 4,940
w239 1% 2 265,470 | 19,800 | 16,000 | 12,800 | 10,200 8,160 5,300 3,820
W 240 1% 2% 21,000 | 16,800 | 13,600 | 11,000 8,800 7,040 4,580 3,300
W 241 1% 3 18,000 | 14,500 | 12,000 9,600 7,800 6,240 4,060 2,920
W 242 2 1 19,100 { 19,100 | 19,100 | 19,100 | 17,600 | 14,080 9,160 6,600
W 243 2 114 19,100 | 19,100 | 19,100 | 15,600 | 12,600 | 10,080 8,660 4,720
W24 2 2 19,100 | 19,100 | 15,000 | 12400 | 10,000 8,000 5,200 3,740
W 245 2 2% 19,100 | 14,500 | 12,800 | 10,800 8,500 6,800 4,420 3,180
wase 2 3 16,600 | 18,600 | 11,200 9,200 7,400 5,920 3,840 2,760
*See Figure 53, Page 69.
80
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TABLE 28
GROUP B~ (SHAPED WHEELS)

MAXIMUM OPERATING SPEEDS (RPM) FOR 3/32” MANDRELS

Overhang — Dimension 0*
Wheel Wheel -
Shape Diam. | Thick . - . .
0. Incl::s I:lcchr:;“ ci"r'iﬁ" 1 1% 2 2%
Mdls.

B 43 Y % 67,500 41,250 27,000 18,750 12,750
B- 44 57 34 57,000 34,500 22,600 16,500 11,250
B 45 ey £ 86,250 60,250 35,250 24,000 15,000
B 46 14 * 87,000 62,500 36,750 24,750 16,500
B 47 s ey 87,000 52,600 36,750 24,750 16,500
B 53 14 84 49,500 30,750 20,250 14,250 10,500
B 55 14 14 87,000 52,600 36,750 24,750 16,500
B 63 14 T 76,500 46,500 30,750 21,750 14,250
B ¢4 17 r 87,000 52,500 36,750 24,750 16,500
B 65 14 14 87,000 52,6G0 36,750 24,750 16,500
B 70 Y4 14 50,930 33,750 21,750 15,750 11,250
B 71 54 14 61,120 39,000 24,750 17,250 12,750
B 72 % 14 60,760 35,250 23,250 16,500 12,000
B 73 14 14 60,750 35,250 23,250 16,500 12,000
B 74 I ey 87,000 52,500 36,750 24,750 16,500
B 81 3 & 50,930 33,750 21,750 15,750 11,250
B 82 14 4 67,600 41,250 27,000 18,750 12,750
B 83 345 % 72,750 43,500 27,750 19,500 12,750
B 84 % 5 87,000 62,500 36,750 24,750 16,500
B 92 14 A 67,600 41,250 27,000 18,750 12,750
B 93 T e} 87,000 52,600 36,750 24,750 16,500
B 94 1 o 87,000 52,500 36,750 24,750 16,500
B 95 14 75 87,000 52,500 36,750 24,750 16,600
B 96 14 14 87,000 652,500 36,750 24,750 16,500
B' 97 14 34 87,000 52,500 36,750 24,750 16,500
B 98 i 4 87,000 52,500 36,750 24,750 16,600
B 104 % 34 67,000 34,500 22,600 16,500 11,250
B 105 14 14 86,250 50,250 35,250 24,000 15,000
B 106 14 = 87,000 52,500 36,750 24,750 16,500
B 112 35 14 31,600 23,250 16,500 12,750 9,000
B 113 14 1 67,500 41,250 27,000 18,750 12,750
B 114 o 3% 57,000 34,500 22,500 16,600 11,250
B 115 7 14 87,000 562,600 36,750 24,750 16,500
B 122 35 35 51,000 30,750 21,000 15,000 10,600
B 123 f. % 86,250 50,250 35,250 24,000 15,000
B 124 1% 15 87,000 52,600 36,750 24,750 16,500

P ——— — " —

*See Figure 53, Page 63.
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TABLE 29
GROUP B— (SHAPED WHEELS)
MAXIMUM OPERATING SPEEDS (RPM) FOR 1/8” MANDRELS
'y

Overhar:p — Dimension 0*
Shape Wheel Wheel »n-
o | Dam | Tydknew | Opens | - 1 2 24"
Mdls.

B 41 54 iy 33,750 . 23,250 17,620 13,650 10,350
B 42 15 Y 33,750 23,250 17,620 13,650 10,350
B 43 14 ™ 81,370 51,000 34,120 24,000 16,870
B 44 " B 68,400 42,370 28,870 20,850 15,000
B 45 T o 104,250 61,870 44,620 30.900 20,250
B 46 14 Y 105,000 64,500 46,650 32,400 21,370
B 47 14 s 105,000 64,500 46,650 32,400 21,370
B 51 2 L 45,370 28,500 21,000 15,900 12,150
B 52 A4 n 45,370 28,500 21,000 15,900 12,150
B 53 14 54 60,000 38,020 26,250 18,750 13,870
B b4 % Vo 60,000 38.020 26,250 18,750 13,870
B bh 4 11 105,000 64,600 46,650 32,400 21,370
B 61 3% fa 38,250 24,370 17,400 13,270 9,970
B 62 % Ih 41,020 26,400 19,500 15,000 11,400
B 63 14 T 92,400 67,370 39,370 27,900 18,900
B 64 14 T 105,000 64,500 46,650 32,400 21,370
B 65 14 14 | 105,000 64,500 46,650 32,400 21,370
B 70 31 14 50,930 41,250 27,750 20,400 15,000
B 71 34 14 61,120 48,000 31,500 22,650 16,870
B 72 1% 14 73,500 43,650 29,100 20,770 15,450
B 73 14 14 73,500 43,650 29,100 20,700 15,450
B 7 " i 105,000 64,500 46,650 32,400 21,370
B 81 31 1o 50,930 41,250 27,750 20,400 15,000
B 82 145 W 76,390 651,000 34,120 24,000 16,870
B 83 3% % 87,600 63,250 35,250 24,750 17.250
B 84 T 4 105,000 64,5600 46,650 32,400 21,370
B 91 1% 54 34,600 22,500 16,870 13,120 9,900
B 92 14 YA 81,370 51,000 34,120 24,000 * 16,870
B 93 7z ™ 105,000 64,500 46,650 32,400 | 21,370
B 94 41 ) 105,000 64,500 46,650 32,400 21,370
B 95 14 % 105,000 64,500 46,650 32,400 21,370
B 96 18 14 105,000 64,600 46,650 32,400 21,370
B 97 14 3% 105,000 64,500 46,650 32400 | 21,370

f L aa———— ——— — e

I

~Nee Figure 53, Page 69,
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TABLE 29 — (Continued)

GROUP B— (SHAPED WHEELS)

MAXIMUM OPERATING SPEEDS (RPi) FOR 1/8” MANDRELS

Overhang — Dimension O*
stape | PR | it | overm
12 Vvernan, » - » -
No. Inches | Inches | &Thd. 1 1% 2 2%
Mdls.
B 98 % 174 105,000 64,500 46,650 82,400 21,370
B 101 54 12 33,750 23,250 17,620 13,650 10,350
B 102 54 1% 45,370 28,500 21,000 15,900 12,150
B 103 5% T 61,120 41,250 27,750 20,400 15,000
B 104 & % 68400 | 42370 | 28870 | 20850 | 15,000
B 105 14 14 104,250 61,870 44,620 30,900 20,250
B 106 14 o 105,000 64,500 46,650 32,400 21,370
B 111 1 1} 33,750 23,250 17,620 13,650 10,350
B 112 34 1% « 45,370 28,500 21,000 15,900 12,150
B 113 4 /3 81,370 51,000 34,120 24,000 16,870
B 114 oy 3 68,400 42,370 28,870 20,850 15,000
B 115 ] 14 105,000 64,600 46,650 32,400 21,370
B 121 146 15 45,370 28,600 21,000 15,900 12,150
B 122 %4 34 61,650 37,720 27,000 19,870 14,250
B 123 w1 ¥ 104,250 61,820 44,620 30,900 20,250
B 124 14 L% 105,000 64,600 46,650 32,400 21,370
B 131 1% 1% 34,600 22,500 16,870 13,120 9,900
B 132 34 1% 45,370 28,500 21,000 15,900 12,150
B 133 3% 34 654,000 33,000 24,150 18,000 13,600
B 134 T 34 61,650 317,720 27,000 19,870 14,250
B 135 4 14 60,000 38;020 26,250 18,750 13,870
B 136 14 Yz 77,250 45,920 30,900 22,500 16,120
e —
*See Figure 53, Page 69,

! .
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TABLE 30
GROUP B— (SHAPED WHEELS)

MAXIMUM OPERATING SPEEDS:(RPM) FOR 1/4” MANDRELS

A e —

Overhang — Dimension O*
Shape Wheel Wheel "
W2 | pam o | opmee | o | owe | o2 | oaw
Mdls.
B 41 54 5% 61,120 46,500 35,2560 27,870 21,000
B 42 145 34 61,120 46,500 385,250 27,370 21,000
B 61 7 34 81,000 54,370 42,000 33,000 25,500
B b2 34 3% 81,000 54.370 42,000 33,000 25,500
B 61 34 i 50,930 50,930 38,100 29,020 22,500
B 62 1% 84 71,250 47,620 35,020 27,000 20,850
B TN 54 14 61,120 61,120 48,000 37,600 29,020
B 72 145 14 76,390 62,400 45,760 35,400 27,620
B 73 15 14 76,390 62,400 45,750 35,400 27,520
B 9 15 54 61,5600 42,000 31,500 24,000 18,370
B 101 54 it 61,120 46,500 35,250 27,370 21,000
B 102 84 14 61,120 54,370 42,000 33,000 256,600
B 111 1 1t 66,000 46,500 35,250 27,370 21,000
B 112 84 1% 81,000 54,370 42,000 33,000 26,500
B 121 1% 14 76,390 54,370 42,000 33,000 25,500
B 131 ) % 14 61,500 42,000 31,600 24,000 18,370
B 132 34 14 81,000 54,370 42.000 33,000 25,600
*See Figure 53, Page 69.
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GROUP A — (SHAPED WHEELS)

TABLE 31

MAXIMUM OPERATING SPEEDS (RFM) FOR:1/4” MANDRELS

Overhang — Dimension O°

Shape Wheel Wheel ~
o. &‘l{:; “I‘Lcchbe:" °1‘-i~‘,‘:5‘.“ 1* 1%~ 2* 2y-" 3"
Mdls.
A 1 4% 2145 19,800 16,500 13,120 10,650 9,000 6,750
A 2 1 114 38,200 |32,620 | 25,600 20,620 16,870 13.5600
A 3 1 2%, 16,100 | 13,080 10,730 | - 8,720 6,710 4,700
A 4 114 114 30,560 | 24,760 20,250 16,120 13,120 10,500
A 5 L 1154 45,000 | 33,7560 | 27,000 | 21,000 16,500 13,5600
A 6 3 114 39,000 | 29,700 | 24,000 18,970{( 15,000] 12,000
A1 % 2 19,860 | 15,100 | 12,000 9,810 8,220 7,020
A 12 1 114 48,000 |85,250 | 27,370 21,750 | 17,250 | 13,500
A 13 114 114 33,950 | 32,250 25,500 20,620 16,500 12,750
A 14 11 % 55,660 {40,600 30,750 | 24,370 19,500 15,000
A 15 14 1% 72,750 | 47,620 34,5600 26,250 19,870 13,870
A 21 1 1 34,500 | 26,250 21,000 17,250 13,870 10,870
A A 22 3 54 50.930 40,500 80,750 24,370 19,600 15,000
A 23 34 1 39,370 30,370 24,370 | 19,600 15,000 12,000
A 23 14 34 76,600 149,500 36,370 | 27,000 20,250 15,370
A 26 1 1 35,620 27,370 22,120 18,000 14,250 11,250
A 26 85 5 61,120 46,500 85,250 | 27,750 21,3870 15,750
A 31 134 1 27,780 |26,250 | 21,000 17,25_0 13,600 10,870
A 32 1 54 38,200 |88,200 | 30,000 24,000 18,900 15,000
A 33 1 14 38,200 |38,200 | 80,000 | 24,000 | 18,900 | 15,000
A .34 1% 34 25,470 | 25,470 26,470 | . 21,970 18,000 13,870
A 85 1 35 38,200 | 38,200 31,600 | 25,600 20,250 15,900
A 36 184 3% 23,620 | 23,620 23,620 | 21,750 17,620 13,870
A 387 114 VA 30,560 |380,660 | 80,5660 | 28,100| 22,500 18,000
A 38 1l 1 34,5600 {26,260 | 21,000] 17,020| 18,500 | 10,650
A 39 3% 8% 47,2560 ] 85,250 27,750 | 22,120 17,250 13,120
*See Figure 53, Page 69.
y
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o1-v

REVOLUTIONS PER MINUTE FOR VARIOUS DIAMETERS OF GRINDING WHEELS TO G

CONVERSION TABLE—WHEEL SPEEDS

IN FEET PER MINUTE A8 INDICATED

W

IVE SURFACE SPEED

p—
Dia- Dia-
m.}” Surrace Srerp IN FECT PER MINUTE meter
whr 1] 4.000 | 4,500 | 5,000 8,500 o,oool 6,500 | 7,000 | 7,500 | 8,000 [ 8,500 | 9,000 | 8,500 {10,000 |12,000( 12,500 14,200 | 16,0001 16,600 17,000 wor el
in i
Inches| Revolutions per Minute  Revolutions per Minute Revolutions per Minuts  Revolutions per Minute  Revolutions per Minute xm:e.
e R e e e e e e R E e R
3 | soo3| B729| 6366| 7003| 7639| 8.276| 8,913 9,549)10,186| 10,822} 11,459 121098} 12,732 | 18:278| 15.915| 18,080{ 20,372| 21,010] 21,645| 3
g g.ggg g.':’gg ;.;;g gﬁgg 5,720| 6,207| 6,685 'g,lsz 7,640| 8,116 s.ssg g.ggg g.g:g 15'123 lsl’.ggg }g.ggg {gfgg 12.;32 :gﬁgg g
¢ 4584] 4'966| 6:348| 6,730 6,112| 6,494| 8,876 7, / Y X
6 | 2546] 2:865| 3.183| 3,501 s'.gzo 4138 4:258 4775 5093 5.411| 5729 6,048] 6,366| 7,639| 7.960| 9,040 10,186| 10,505 10820] 6
[l pa 2l el el en vl sl e el S 2] Sl 4 T ) 4
o | 13 1310 3352| 2554| Z6ie| o8| 2970| 3)182| 3306| 3606| 3820| 4,032| 4248 5092| 5305 €030| 6792 T.000| 7215 9
10 | 1,628 1,718] 1,910] 2,101| 2,202] 24 674| 2,865] 3, 38| 3.629] 3.820 4.584] 4,776 5425] 6.112] 6300 649 10
12 :ﬁn 1.432| 1501| 1,751 1:510 22023 g,ggg 2I§ae 5846 2308 g,get s'023| 8:183| 3'820| 3/980| 4620| 5.092| 5250 54101 12
14 | 1%01| 1228| 1364 1'500| 1'637| 1'773| 1s10| 2046 | 2i182| 2:319| 2ia56| 2692| 2,728 3274| 3.410| 3875 4,366| 4,500] 4,840] 14
| gl e w2 o 2 2Rl ) ) 4
19| 1 1)698| 1803| 1.910] 2 , , ! ) . .
20 764| seol “ogs| 1'0s0| 1346| 1'241| 1'337| 1432| 1528| 1623| 1719| 1814] 1,910| 2.202| 2,390| 2,716] 3,056) 3.160| 3,246] 20
22 eoal 81| maal o55| 1.042| 1,128 1,216] 1,802| 1,888| 1.478| 1.662] 1649 1,736 2,084| 2,170] 2,465} 2,776 2,865 2950 22
24 31| 73| - %6a| 88| 'oss| 1'034| 1'a1s| 1104| 1274| 1.383| 1.438| 1812 1'501| 1.010| 1'000| 2.260| 2.546] 2,625} 2,706] 24
26 811 3 333l 808 8s1| “sss| 1028| 17101 17176| 1'248| 1.322| 1,396| 1,468| 1,762| 1.840| 2,090| 2,362| 2,425| 2406] 26
23 siel e1al es2| co| - 818| 87| 985| 1,023 1,092| 1,169 1,228] 1,206 1,364 1,637| 1,705 1940} 2,182} 2260] 2,320} 28
30 ool 83| &37| 00| “7ea| s828| se1| 'ess5| 1l018| rosz| 1148| 1:210] 1274| 1,628} 15695} 1,810 2066 2,100] 2,165| 30
82 4111 8371 s97| es6| 716l 76| B38| 895| '954| 1,014| 1,074] 1.134| 1,194) 1,432 1,495} 1,696 1910 1,970| 2,030 32
M ol 5ol sezl el ers| 30| 88| 843| 98| 9s6| 1,011 1,067 1124] 1,348} 1,406 1695| 1,796 1855) 1910} 34
36 ol 03l oS3l Baa| 637l eoo| 7az| 95| s84s| o0z ‘os4| 1.007) 10611 1273 1330 1,610| 1,698| 1,750] 1,805 38
38 241 3| o3l oe3l o3| ess| 70| 754| sos| 854 w04| 95| 1.008( 1.208) 1,260| 1,430] 1,608) 1660 1,710| 38
40 5o a30| 47| 6251 ©73| 60| e69| 716| 764| 81z| se0| 908 956| 1146] 1,105| 1,365) 1528} 1576 1,626 49
42 3s6| 409] 4s54| ©600| ©645| s91] e36| e€s82| 732] 715| 818 863 208| 1,090{ 1,140| 1,295| 1,464| 1,500| 1,645| 42
44 a7 390| 434| 478| 21| 64| eo8| esi| eoa| 737 80| 824] 868| 1,042] 1,085} 1,235 1,388 | 1,432 1.475] 44
48 333l o715 416l at8| 50o| a1l ©8z| 24| eee| 708| 70| 791 832f 1,000f 1,040) 1,180 | 1332} 1370) 1410} 48
48 3:8l Sts| 398| 438| 48| s17| b668| 697| e36| e8] 716| 56| 796 98| '996] 1130 1272 1315] 1,350} 48
63 938l 524] 360l 395| 432| 4o8| s03| 638 &76| e12| eds| 683] 720 864| 900( 1,025} 1.162| 1189 1,226| 63
60 il 2871 319 350| 387 414| 446| 478| b610| b4z|. b74| 606 €38 774 795) 90B4 1,020} 1,050} 1,080) 69
72 22l 33| 268] 201] 318| 345| 371| 298| 424| 41| 477 G604] 630] 637| 665| 765| B849] 86| BO5| 172

Note: “Centrifugal Force,” which is the force that te
of the velocity of that wheel. For example, t 3
cent greater than in the same wheel running o

greater.

he centrifuga

nds to rupture a give
I force in a wheel
t 4,500 surface feet per minule,

n wheel when overspeeding, increases as the square
running at 5,500 surface feet
although the speed is actually only 22 per cent

r minute is 49 per




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
these that provide protection to others in the work area (A.3.2).

[}

Opémtor 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
Cup Back Bushing

The cup wheel back bushing is a metallic cup with a mounting.bushing which encases the back
and extends from the back partially down the side of the wheel-and 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 Reinforcing .

Fiberglass and filament reinforcing is molded on or into organic bonded wheels. This type of re-
inforeing increases the ability of wheels to withstand operational forces when cracked. .

Wire or Tape Winding _

Certain types of wheels are wrapped with bands of wire or{t;upe. Such wrapping acts as a rein-

ftt:orcement of the wheel and can also serve to protect the wheel during handling, shipping, and
storage.
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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.

A
Abrasive Disc Wheels,
Including Segmental Dises .

. See “Wheel Types”
Abrasive Wheel—Definition 1

Adaptor Flanges . . . . . . 43 thru 46, 48 thru 51
Adaptors . . . . 13, 24, 52, b6, 68
Adlptors—For 'I‘ypes 27 & 28 Wheels . . . . 13, 56
Arbor Holes . . . . . . . See “Holes”
Arborless Wheela . . . . .
Automatic Snagging Mnchmes
(Mechanical Grindera) . . . . . . . 30, 49, 59
B
Balance « « . « « + . . 43,52,66,67 69
Ball Grmdmg Wheels . . . . . . . . 60
Band Type Guards . . . . . . 21, 40, 41, 57
Bench Grinders . . . . . .. . . 28, 32, 59
Bins, Storage . . . . . . . . . 16, 17 18
Blotters . . . . . . . . 18, 43 44, 46, 52, 53
Bolts, Guard Constructxon . . . . . . . 84, 35, 38, 40
Boxes, Storage . . . . . . . . 16, 17, 18
Bushings . . . . . . . . . . 4, 11, 15, 24, 217, 48, 52, 54, 55
C
Camshaft Grinding Wheels . . . 59
Centerless O. D Grmdmg (Includmg Wheels) . . . 5.8
Chucks . . . . 1, 4, 42, 57
Coolants . . . . . . . . . 67
Cone Wheels . . . . . . . . See “Wheel Types”
Coping & Coping Wheels . . . . 5, 14
Crankshaft Grinding Wheels . . . . 59
Cup Back Bushings . . . . . . 2,4
Cup Wheel Guards . . . . . . . . 27
Cup Wheels . . . . . . See “Wheel Types”
Cuttmg off (Includmg Wheels) . . . . . . 6, 13, 14, 17, 18, 29, 83, 37, 42, 44,
b3, 66, 59, 60, 62, 63, 64, 69
Cylinder Wheels . . See “Wheel Types”

Cylindrical 0.D. Gnndmg (Includmg Wheels) 6, B, 29, 31

o ..

Definitions .
Depressed Center Wheels .
Diameter of Wheels, L)mmng
Diamond Wheels . .
Disc Wheels, Steel . . .
iscs . . . . .
Dish Wheels . . . .
Double Recessed Wheels
Drawers, Storage
Drawn Steel Guards

1 thru 15, 58

See “Wheel Types”

21, 66

1, 14, 44, 53, 59, 60

28, 26

See “Abrasive Disc Wheels”
See “Wheel Types”

. See “Wheel Types”

. . 16, 17, 18

.
o v 8 v e

. . 317, 39

Driving Flanges . . R . 45, 47 thru 50
Driving Torque . . . 43, 60, 64

E
Enclosure Requirements for Guards . . . . 32
Enclosures, Other than Guards . . . . . 32, 66
Exhaust Provisions . . . . . 20
Exposure Adjustment of Gunrds . . . . . 30, 31
Exposure Angles of Guards . . . . . . 28, 29, 30

F

Fabricated Guards . . . . . . . . 34, 35, 36, 37, 38

Flanges . . . R . . . . . 1.3.4 8t.hru15 21, 23, 24, 32,
42 thru 56, 58 63 64, 65 68
Flaring Cu .

. . . . . . . . See “Wheel Types
Floor Stand Grinders . . . . . . . 28, 50
Flute Grinding Wheels R . . . . . . 59
G
General Machine Conditions . . . . . . 20th nj zs B8, 64, 65
General Operating Rules . . . . . . . 58, 65 th
Grinding Surface or Face . . . . . . . 2,8 thru 13
Grinding Wheel . . . . . . . . . See “Abrasive Wheel”
Guards . . . . . . . . . . . See “Safety Guards”
H
Handli . . . . . . . . . . 1, 16, b‘é
Heavy'guty Crinding . . - . . . . . 45, 48, 4
Holes . . . . . . . . . . . 4.8thrn .4thm274548thm52,545553
Humidity . . . . . . - - . . 16 g
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Identification of Wheels .
Inorganie Bonded Wheels .

Inserted Washer Dises
-» n.wb“

Internal Grindmg (lncludmg Wheels)

Large Hole Inorganic Wheelz .
Limitations of Wheel Shapes .
Limiting Wheel Dumet.er .
Liquids . . .
Lubrication, Bearlnga . .

" e s eas

‘Machine Builder, lncludmg Responaibilltles

Machine Face Plates
Machine Spindles .
Machines, General Conditions of
Mandrels . .
Manufacturer of Machmes .
Manufacturer of Wheels .
Mechanical Grinders
(Automatic Snagging Machmes) .
Metal Bonded Wheels . .
Mounted Wheels . . . .
Mounting . . . . .

Mountmg Nut . . . .
Mounts, }P indle .

Mounts—For Types 27 and 28 \Vheels
Multiple Screw Flanges . .
Multlple Wheel Flanges . .
Multiple Wheels . . . .

Oﬂ-Hand Grinding . . .
Operating Rules, General .
Operating Speeds, Maximum
Organic Bonded Wheels
Overhang of Mandrels .

Plate Mounted Wheels . . .
Plug Wheels .

Portable Grinding (Includmg Wheels)
Portable Saws .

Power

Precision Grmdinx ( lncluding Wheels)
Pressure, Work . .
Projecting Stud T{ge Dises . .
Protection, Other than Guards .

¢ ¢ s o & 8

Racks, Storage . /\_‘_ .
Recessed Wheels . .

. . .

Recess of Flanges .
Reducing Bushings . .
Regulating Wheels . .
Reinforced Wheels

Relieved Wheels ., .
Resin Bonded Wheels .
Rests, Work . .
Revolutions per Minute (rpm) .
Revolvmg Cup Guards . .
“Ring” Test . . .
Rivets, Guard Constmetion .
Rubber Bonded Wheels .

Safety Tapered Flanges .

Safety Guards, Including Dlmensxons, Mate.rials..

Maintenance, ete, .

Saucer Wheels
Ss:: Gumming (lncludmg Wheels)

Smwl, l(onnting - - .
Segmental Disc Wheels
Segments (Segmental Wheels)
lull—Deﬁn tion - . . .
Shapes of Wheels . [

Shelhc Bond  Wheels
Should—Deﬁnmon .
Side Grinding

Silicate Bonded Wbeeh
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62, 63

1, 8, 15, 45, 59, 68
See “Wheel Types”
See “Wheel Types™

18, 19, 48, 8E, 58, £4, S5, &¢

6, 27, 42, 44, 53, 59

45, 68

7 thru 13
21, 66

16

67

5, 58, 62, 63, 64

4, 25, 26, 67

See “Spindles”

20 thru 26, B8, 61, 64, 65, 66
55, 69, 70, 72 thru 85

See “Machine Builder”

See “Wheel Manufacturer”

30, 49, 89
1, 14, 59
15 27, 42, 44, 53, 55, 60, 69 thru 8
1, 8 thru 14.21 23 25 26 32, 42, 43 44, 45,
49 thru 58. 65, 66
;3. 23, 32, 49, 50, b4, 86
4

13, 42, 43, 44, 53, 56
49, 50, 51, 54

45, 53

45, 63

6, 21, 67

58, 65 thru 68

See “Speeds”

1 thru 4, 13, 14, 15, 18, 48, 49, 50, 56, 59, 67
65, 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 “GWheel Types”

32,

16, 17, 18

See “Wheel Types”
43, 44, 45, 47

4, 52

60

1, 2, 13, 14, 56, 59
?eg;Wheel Types"

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,
5 thru b8, 63 thru €6

See “Wheel Types

'{. 17

25, 49, 50, 54

4, 5 60

442 44,53, 57,59, 60 _
See “Wheel Types” |
16,17

1

1

56, 57, 67

1,19
24, 51, 52
3,44, 46, 51
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Slotting . . . .

Storage . . . .
Straight Cur Wheels .
i

. . . . . . . 7
Small Wheels . . . . . . 17, 18
Snagring (lncludlng Wheels) . . . . . ” 7, 8, 30, 45, 49, 59, 68
Spacers, Multiple Wheel . . . . . . . 45, 55
gpecul Speeds . . . . . . . . See “Specds™
Conversion Table (rpm to sfpm) . . . . . 86
General . . . . . . . . 3, 21, 22, 33, 35, 36, 37, 39, 41, 49,
50, 52, 55, 58, 60, 61, 6
Special Speeda . . . . . 58, 62 thru 65, 69, 70
Standard Maximum Speeds . . . . . . 58 thru 61, 69 thru 85
Spindles . . . . . . . . . . 4, 11, 15, 21 thru 25, 28, 29, 32, 45, 49,
50, 52, b4, 57, 61, 63, 67, 68
Spindles—Direction of Threads . . . . 23, 24
Starting the Wheel . . . . . 66
Steel Disc Wheels . . . . . 25, 26
Steel Rings . . . . . . . . 2,3

1, 16, 17, 18, 64, 65
See “Wheel Types”

e o v o s ®
[}

Straight Relieved Flanges . . . . . 42 thru 45, 47
Straight Unrelieved Flanges . . . . . . 11, 15, 24, 42, 43, 45, 48
Straight Wheels . . . . . . . . . See “Wheel Types”
Strength of Wheels . . . . . . . . 16, 58, 60, 62, 63, 64, 68, 69
Stresses - . . . . . . . . . . 20' 42. 44, 52. 53| 58. 60. 64, 66
Studs . . . . . . 34, 38
Surface Feet per Minute (afpm) . . . . 3, 21 33, 35, 36, 37, 39, 41, 49, b, 58, 59, 86
Surface Gnndp:g (Including Wheels) . . . . 7 8, 29 59
Swing Frame Grindera . . . . . . 29 49, 59
T

Tapered Safety Flanges
Taper Sided Wheels .
Tape Winding . .
Temperature . . .
Terrazzo Wheels

. 8
. . See “Wheel Types”
. . . . 2,4
. . . . . 16, 17, 18

. . . . 15, 42, 43, 44

Test S » Wheel Manufacturer . . . 60, 63

Threaded Buahmga . . . . . 4,11

Threaded Hole Cup Wheels . . . . . 15 48,54, 5

Threaded Hole Wheels . . . « . 11,1524, 27 {8, 54, 55

Thread Grinding Wheels . . 3. 59

Tool Grinding (Including Wheela) . 17, 59

Tongues of Safety Guards . . . 35

Top Grinding . . . . . . . . 30

Torque . . . . R . . . . . . 43, 50, 64

Trucks . . . . . . . . . . . 18

Truing . . . . . . 67

Tuck Polntmg (Includmg Wheels) . . . . 7, 14

Types of Wheels . . . . . . . See “Wheel Types”
U

Undercut of Flanges . . . . . . . . 44, 48 thru b1

Usage Definitions . . . . . 5, 6,7

User of Wheels and Machines,

Including Responsibilities . . . . . . 5, 16 thru 19, 52, 58, 61 thru 70

v

Variable Speed Machines . . . . . . . 21, 61, 66

Vitrified Bonded Wheels . . . . . . . 1, 19, 63, 59
w

Water . . . . . . . . 16

Wear, Check for

. 68
Welds, Guard Construct:on . . :é;, 38, 39, 40

Type 1—=Straight Wheels . 8, 14, 17, 18, 42, 44, B3, 59
Type 2—Cylinder Wheela . . 8, 14, 17, 18, 42, 44, b3, 57, 59
Abrasive Disc Wheels (Including Segmenul Discs) . 8, 25, 26, 42, 44, 53, 55, 59, 60
Type 4—Taper Sided Wheels . . . . 8, 17, 18, 44, 53, 59
Type 5—Recessed One Side Wheela . . 9, 18, 54, b9
Type €6—Straight Cup thels . . . . 9, 15, 17, 18, 27, 42, 43, 44, 54, 59
Type T7T—Double Receased W . . 9. 18, 69
Type ll-l-l?hrinz Cu Wheell . .’ . e 10, 15, 17, 18, 27, 42, 43, 44, 54, 59
Type 12--Dish Wheels | . . . . . 10, 17, 18 59 !
Type ls-l-Sancer Wheels . 10, 18, 59’
Typel 16,17, 18/ 18R and 19 Cone -nd Plug Wheel- . ll. 24, 27, 54,'59
Types 20, 21, 22, 23, 24, 25

Relieved and/or Reccued Wheels . . . 12, 18, 59
Types 27 and 28—Depressed Center Wheels . . 13.30 37, 39, 42, 43, 44, 53, 56, 59
Ty ﬂA—Depruud Center Wheels . . 13. 42, 44, 53, 56, 59

Wet Grinding . . .

Wheel Mlnutncturer. Including Reaponslbllmes . . . 4, 58, 60, 62, 63

Wheel Manufacturer’s Test . . . . . ,63

Wheel Speeds . . . . . . . . See “S 8"

Whee] Strength . . . 16,58, 60, 62 63, 64, 68, 69
Wheel Typei—Deﬂnitions and leiutlons . . 1 thru 13

Wheel . O "L ~ar of Wheels ar.d Machines”
Wire Wlnding . R . . . . . . .
Work Rests . . N - “ . . . . . 21. 67, 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 conflicting 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-regard to some specific
problem. Thus the completed standards cut across the whole fabric of
production, distribution, and consumption of goods and services, Amer-
fcan National Standards, by reason of Institute: procedures, reflect a na-
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,
is the United 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 (IEC), and:the Pan American Stand-
ards Commission (COPANT). Through these channels American industry
makes its position felt on the international level. American National Stand-

ards are on file in the libraries of the national.standards bodies of more
than 50 countries.

For a free list of all American National Standards, write:

American National Standards lnstltu!.e
1430 Broadway New York, N.Y. 10018





