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FOREWORD

No radical changes bave been made in this, the 1947 revision of the Safety Code for the Use,
Care and Pratection of Abrasive Wheels. The few changes made are intended to bring the rules into
line with current practice.

Rule 3.2 covers minimum spindle diameters for varidus sizes of wheels and includes two tables,
one of which is very old. These tables are in the simplest possible form and the minimum spindle
size is based on the diameter and thickness of the wheel alone without any regard to bearing design,
or nature of the grinding operation.  When used as a general guide these tables are quite satisfactory
but there are a number of machines in regular use in which the spindles are somewhat smaller than
the minimums specified in the tables. Experience has indicated that these machines arc entirely
satisfactory for the particular work for which they are designed.

In all previous editions Rule 3.2 has appeared in the mandatory form but generally it has not
Deen obscerved as such.  The wording has now been revised so that the tables may be used as a guide
only. Smaller spindles than specificd may be used where experience has indicated that this can be
done safely.

Table 19 has been modificd so that types 12 and 13 wheels may-be operated at the same speeds as
types 1 and 4. Also, classification 11 which covers diamond whecls, has been sub-divided into
several groups with different speeds allowed for each.  The new sub-division necessitated a new defi-
nition for diamond wheels which now appears as 1.2.7. The new speeds are in conformity with
developments in the manufacture and use of diamond wheels which have taken place since 1943,

Two new tables (#22 and #26) have been added covering critical speeds for small mounted
wheels and points using ¥’ spindles. These were not included in the previous edition because
there did not appear to be any need for them at that time, Since then, however, there has been an
apparent increasc in the use of very small mounted wheels and points and the tables now appearing
as #22 and #26 were prepared under the supervision of the Safety Committee of the Grinding \Vheel
Manufacturers Association, at the request of a large user.

These three are the only changes in the body of the Code. . They were submitted first by the
Grinding Wheel Manufacturers Association to all members of the Sectional Committee for pre-
liminary approval. The Scctional Committee was asked at the same time to review critically the
cntire Code to ascertain if any additional revisions were needed. No additional suggestions were
received. This was in December of 1946.

This correspondence revealed the nced for several changes in the personnel of the Sectional
Committce as listed in the 1943 issue. The new appointments were all made by the organizations
involved and were approved by both sponsors. The new appointments did not alter the balance of
representation.

After the appointments were all made, the proposed revisions with detailed explanations were
submitted to the entire Sectional Committee along with several proposed additions to the Appendix
which had been suggested by the Grinding Wheel Manufacturers Association.

The additions to the Appendix include a set of sketches with notes describing the most common
causcs of failure of threaded hole wheels of the cone or plug types. Descriptions of an adaptor type
of mounting for cup wheels on portable grinders and of rubber-faced protection washers are also
included. No rules or specifications are included in these additions to the Appendix.

No meetings of the Sectional Committce were held in connection with the 1947 revision. All
approvals were handled by correspondence and letter ballot. After approval by the Sectional Com-
mittce the revision was formally approved by both sponsors and submitted to the American Stand-
ards Association for final approval.

el
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SAFETY CODE FOR
THE USE, CARE, AND PROTECTION OF ABRASIVE WHEELS

SECTIDN 1
) SCOPE AND DEFINITIONS
1.1 ScopPe

Rules and specifications for safety in the
use of abrasive wheels excluding natural sand-
“stones, including specifications for protection
hoods, flanges, chucks and revolving cup guards,
and rules for the proper storage, handling and
mounting of wheels.

1.2 DEFINITIONS
1.2.1 Shall and Should

The word ‘“‘shall”’ where used is to be
understood as mandatory and ‘“‘should”
as advisory.

1.2.2 Abrasive Wiheel

Y Anabrasive wheel is a power driven wheel
consisting of abrasive particles held together
by artificial or matural, mineral, metal or
organic bonds. Diamond wheels (sce sepa-
rate definition 1.2.7) are included. Metal,
wooden, cloth or paper wheels or discs
having a layer or layers of abrasive on the
surface are not included. Natural sand-
stones (quarried) are not included.

1.2.3 Adaplors
Adaptors are a form of flange used to
mount wheels in which the holes are larger
than the machine arbors.

1.2.4 Band Type 1lood

(Formerly known as ' P’rotection Band.”)
This is a type of protection hood designed
especially for use where grinding is done
only on the exposed {lat side of the wheel
and where the diameter of the wheel re-
mains constant throughout its life. This
type of hood differs from other protection
hoods in that it consists solely of a properly
supported periphefal member or "“band."
This band is continuous and completely
surrounds the wheel, and as its diameter
is only slightly larger than the outside of
the wheel, it need not be as heavy as other
types of hoods for wheels of given size.

[10]

1.2.5 Cast Hood

* A Cast Hood is a protection hood which
has the periplieral protecting member cast
integral with one side member, and may be
made of gray iron castings, malleable iron
castings, steel castings or castings of any
other suitable material. One side member
and for the peripheral member may also
be an integral part of the base casting or
wheelhead casting of the grinding machine.

1.2.6 Cutting Wheels

Cutting wheels are organic bonded wheels,
the thickness of which is not more than
s of their diameter for those up to 20"
diameter, and not more than g of their
diameter for those larger than 20 inches
diameter and used for a multitude of opera-
tions variously known as cutting, cutting-
ofl, grooving, slotting, coping and jointing,
etc. They may be '‘solid" consisting en-
tirely of organic bonded abrasive material
throughout, *‘steel centered’’ consisting of
a steel disc with a rim of organic bonded
material moulded around the periphery, or
of the “inserted tooth” type consisting
of a steel disc with organic bonded abrasive
teeth or inserts mechanically secured around
the periphery.

1.2.7 Diamond Whecls

Piamond wheels are abrasive wheels in
which the abrasive particles are diamond.
Usually only those scctions of the wheel
which do the grinding or cutting contain
diamonds. The diamond-hearing scctions
are made with a varicty of bonds such as
metal, resin and vitrificd, which are at-
tached to non-diamond-bearing cores, ccn-
ters, backs, etc.  The non-diamond-bearing
scctions are made of various materials such
as steel, resins, metallic compounds, ete.
Steel-centered diamond cutting-wheels have
the diamond-bearing sections (either con-
tinuous or interrupted) secured to the
periphery of a sceel disc.
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1.2.8 Drawn Sieel Hood

A Drawn Steel Hood is a protection hood
where the peripheral member and the fixed
side member are formed {rom a single plate
or sheet of steel. A cover, consisting of a
side plate and a relatively narrow peripheral
member, is similarly formed from a single
plate or sheet of steel. The peripheral
member of the cover fits over and outside
of the peripheral member of the guard
proper. The cover therefore adds strength
to the guard proper, in addition to acting
as a side guard.

1.2.9 Fabricated Ilood

A TFabricated Hood is a protection hood,
which is built up or constructed by bolting,
pinning, riveting, or welding the peripheral
protecting member to the side members,
and'may be made of structural steel plate,
wrought iron plate, or an assembly of either
of these in combination with gray iron cast-
ings, malleable iron castings, or steel cast-
ings or a material possessing an equivalent
tensile strength.

1.2.10 Flanges
Flanges are collars, discs, or plates be-

tween which.wheels are mounted.

There are two main classes of flanges,
namely, those intended for use in connec-
tion with protection hoods and those in-
tended for use where protection hoods are
not employed. The former serve only as
a support and driving medium for the
wheel while the latter serve as protection
devices in addition. There is a separate
definition for Protection Flanges.

1.2.11 Inserted Nut Wheels

Inserted Nut Wheels have several
threaded metal nuts securely and per-
manently anchored in one flat side by
cementing, casting or molding. The ma-
chines using this type of wheel have flat
face plates or face plate adaptors with holes
spaced to match the spacing of the inserted
nuts in the wheel. The wheel is held in
place and driven by screws passing through

-

the holes in the face plate or adaptor and
engaging the threads in the inserted nuts.
The wheels may be either Type 1* (straight)
or Type 2*:(cylinder). Grinding is always
done on the exposed flat side.

1.2.12 Mounted Wheels

(Sometimes called “Mounted Points.”)
Small wheels, usually 2 inches or less in
diameter and of various shapes, which are
securely and permanently mounted on the
end of a steel spindle, mandrel or quill by
cementing or other means. In use the
spindle (mandrel or quill) is held in a chuck
on the end of the grinding machine spindle.

1.2.13 Overhung Whecl

An Overhung Wheel is any wheel which
is not supported between bearings.

1.2.14 Plate Mounted Wheels

Plate Mounted Wheels have plates of
steel or other rigid material securely and
permanently anchored to. one side. The
*plate is provided either with a set of holes
(threaded-or clear) or with a set of project-
ing studs. The machines using this type
of wheel have flat face plates or face plate
adaptors with holes spaced to match the
holes or studs of the wheel plate. The
wheel is fasfened to the face plate or adaptor
by suitable screws or bolts, or in the case
of the projecting stud type, by means of
nuts. The wheel may be either Type 1*
(straight) or Type 2* (cylinder). Grind-
ing is always done on the exposed flat side.

1.2.15 Precision Grinding
This term includes grinding performed
on types of machines commonly employed
to produce perfection in dimensions and
finish, as opposed to those grinding opera-
tions which are for the purpose of removing
stock only.

1.2.16 Protection Chuck .

A Protection Chuck is a chuck used for
mounting cup, cylinder, or segmental ring
wheels, so designed that in addition to sup-
porting and driving the wheel it will also

*Type numbers refer to classifications listed in Bureau of Standards Simplified Practice Recommendation R45-47,
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serve to retain effectively the pieces of the
wheel should it break in operation.

1.2.17 Protection Flanges

Protection Flanges or Safety Collars are
flanges used with abrasive wheels of special
shape, so designed that in addition to the
usual function of clamping the wheel to the
spindle they will also serve to effectively
retain the pieces of the wheel should it
break in operation.

Protection flanges are of several types,
of which the following are the most com-
monly used:

“Tapered Flanges,” sometimes
called safety, bevelled, or concave
flanges or collars, which are used
with wheels having convex sides.

““Hub Flanges,” which are used
with wheels having a raised hub
or hubs.

“Ring- Flanges,” having con-
centric ring or rings projecting

from the bearing sides of the .

flanges, which fit into correspond- :
ing grooves in the sides of the
‘wheels..

1.2.18 Protection IIood

A Protection Hood is an enclosure for an
abrasive wheel consisting of a peripheral
member and usually two side members.
(Band type hoods do not have side mem-
bers.) Its main function is to effectively
retain the pieces of the wheel should it break
in operation. This is a general term and
includes broadly all of the following specific
types which are described in separate
definitions.

Band Type Hood
Cast Hood

Drawn Steel Hood
Fabricated Hood

1.2.19 Sleeves
Sleeves are a form of flange used on
precision grinding machines where the wheel
hole is larger than the machine arbor.
Usually the sleeve type of mount is so
designed that the wheel, the sleeve, and

the flange can be assembled as a unit, for
convenience in changing wheels.

1.2.20 T'hreaded Hole Wheels

Threaded Hole Wheels have one céntral
threaded metal bushing securely and per-
manently anchored in place by cementing,
casting or molding. The machines using
this type of wheel have relatively short
threaded arbors and the wheels are mounted
by being screwed on to the threaded arbor.
No outside flange is required. Wheels are
usually less than 8 inches diameter and
of various shapes.

SECTION 2
HANDLING, STORAGE AND INSPECTION

2.1 HANDLING

All grinding wheels are breakable and some
are very f[ragile. Great care shall be exercised
in ‘handling and storage to prevent damage
which might cause a wheel to fly apart when
brought up to speed. The following rules which
are based on experience, shall always be ob-
served.

(e) Handle wheels carefully to prevent
dropping or bumping.

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

{¢) Use trucks or suitable conveyors which
will provide proper support for all transporta-
tion of wheels which cannot be carried by hand.

Exception to (b) and (c): Where it is im-
practical fo comply with (b) and (c) because of
large size of wheel, danger of damage when rolling
the wheel will.be minimized if floor is smooth,
clean and free from obstructions. The use of a
sirip of rubber or cork matting will further reduce
the danger.

(d) Stack wheels carefully on trucks. Do
not pile heavy castings or tools on top of them,
nor permit wheels to topple over,

2.2 STORAGE
Suitable racks, bins or drawers shall be
provided to accommodate the various types of
wheels used. Numerous helpful suggestions
covering the design of suitable storage facilities
are shown on pages 60 and 61 of the Appendix.

[12]
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Wheel storage rooms should not be subject
to extreme temperatures, and should always
be kept dry.

2.3 InsPECTION

Immediately after unpacking, all wheels
shall be closely inspected to make sure that
they have not been injured tn transit or other-
wise. As an added precaution, wheels should
be tapped gently (while suspended) with a light
implement, such as the handle of a screw driver
for light'wheels, or a wooden mallet for heavier
wheels. If they sound cracked, they shall not
be used.

Wheels must be dry and free from sawdust
when applying the 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 silicate
wheels.

. SECTION 3
GENERAL MACHINE REQUIREMENTS
3.1 RIGIDITY, SUPPORTS
Grinding machines shall be sufficiently
heavy and rigid so as to minimize vibration.
Where practical, the machines should be
securely mounted on substantial floors, benches,
foundations or other adequate structures.

3.2 DIAMETER OF SPINDLE

The following tables show the minimum
diameters of spindles for whecels of various sizes.
Table 1| applics to machines where wheels are
overhung. Table 2 applics to large wheels which
arc mounted between bearings.

These tables are intended to be used 43 a
guide only. However, smaller spindles han
indicated should not be used unless there is
supporting evidence proving that smaller spin-
dles have given satisfactory service on the
particular class of work under consideration.

TABLE 1

MINIMUM DIAMETERS OF SPINDLES FOR OVERHUNG WHEELS OF VARIOUS DIAMETERS AND
THICKNESSES OPERATING AT SPEEDS UP TO 7,000 PERIPHERAL FEET PER MINUTE

. THICENESS OF WHEEL, INCHES
Diameter
of Wheel 1
M| 3| 24| % | %4 1104126134 2 |24 |2)8|2%4| 3 |34 |3)5| 4 |4)5| 5
Inches Dijamet|er of | Spi|ndle| — | Inc|hes
2 Bl H| 5| K| K| % .
3 Bl U] %) %) 5| ks .
4 AR AR ARIARIRS .
5. 3% | ] ) K
6 Ll | B B Bl Y| | U| U| Y| Y| Y| 4| ¥ 4|t ! t
7 ARARARARARA R R R AR IR IR AR PV H L R
. 8 Se| Y6 be| 3| M| % M| H| U1 11 1 1 1 1 14 (134 ) 1
AR AR AR AR AR A P PR E P R A A A R AR AR
4 4 4 1
12 AR A Pl P Pl R R P A R A R A R A R e
14 Wl || %L 1 LI (1|1 (1515 (14|11 (1% 1% (115 114
16 e | e |41 (1|10 (g | 10| 1051 15 (106 | s (134 | 134 [13F | 1%
18 B 14|11 |14 (181t |1 |15 1V5( 105 (108|184 (134 |13 | 128 ] 124
20 .. .. - Lot 11 tYs1ds | 1lg 108134 [ 134134126174 14| 12
24 Lt g g 1ig | 13 | 13 15,? 1s//f 137 lﬁ P E P B
26 O A O RO O 1811 (135 (13 132 (13427 |27 |2 |2 |22 24
30 13| 13{|2 2 2 2 2 2} |12 |2 | 214 215
36 e |2 2012 (25 |25 ) 28206 234|233 3

Note: For speeds exceeding 7,000 peripheral fect per minute and for wheels with heavy mountings, the spindle sizes shown

in the above table are usually not edequate.

Inasmuch as the proper spindle size is dependent upon many faclors, suck as

general design of the machine, type of bearings, quality of materials and workmanship, a simple table is not practicable. Wheels
larger than specified by the machine manufacturer should not be uscd on any given machine,
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TABLE 2
MINIMUM DIAMETERS OF SPINDLES FOR WHEELS OF VARIOUS DIAMETERS AND THICKNESSES

MOUNTED BETWEEN BEARINGS AND OPERATING AT SPEEDS NOT EXCEEDING
5,000 PERIPHERAL FEET PER MINUTE

Wheel Diameter Wheel Thickness DISTANCE BETWEEN BEARINGS (Inches)
Inches Inches 18 Over 18 to 24 Over 24 to 30
Inches Inches Inches

3 and thinner 134 1% 2

36 3% to6 1% 2 2
64 to8 2 214 2
3 and thinner 2 2l4 24

48 3% to6 2% 2Y 2)4
614 to 10 % 2Y 3
3 and thinner 2 24 2%

60 3% 06 24 23 3
644 to 10 24 3 3

3.3 Lmvar Stor

Grinding machines should be provided with
a stop or other means of limiting the maximum
diameter of wheel which can be mounted. The
hood if of correct size is satisfactory for this
purpose ‘'on single speed machines, and if the
hood is adjustable and mechanically connected
with the speed shifting device, it is also accept-
able on variable speed machines. (See Appendix
C.12)

3.4 DIreCTION OF SPINDLE THREAD

If wheels are mounted by means of a
central spindle nut, the direction of the thread
shall be such in relation to the direction of rota-
tion 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 opera-
tion."

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. When reassembling such machines after
repairs care shall be used to properly replace
the spindle, with respect to direction of threads.

3.5 LENGTH OF SPINDLE THREAD

If wheels are mounted by means of a cen-
tral spindle nut and flanges, the spindle shall
be of sufficient length and shall be threaded

to a sufficient extent, so that after the wheel
and flanges are mounted there will be room
for a full nut on the spindle and the threading
shall extend well inside the flange.

3.6 S12E OF ARBOR OR MOUNT

If wheels are mounted directly on the
machine arbor or on wheel sleéves or adaptors,
allowance for mounting fit shall be made in
the wheel hole and not in the arbor or the wheel
mount. The arbor or the wheel mount shall
be made to nominal size plus zero minus .002
inches.

3.7 Tureaprp HoLE WHEELS

Machines on which Threaded Hole Wheels
are mounted shall be provided with arbors
which are so threaded or relieved as to allow
the wheel to be screwed firmly against the
flange. The flange shall be flat and unrelieved
as it is important, with this type of mounting.
that the end of the bushing bear against the
flange, to prevent the tendency to pull it out
of the wheel. No outside flange is required.

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

If threaded hole wheels are of cone or plug
shape with blind holes the length of the arbor
and the depth of the hole shall be such that the
end of the arbor will not touch bottom.

Threaded hole wheel mounting shall not be
used with wheels larger than 8 inches diameter.

£14]
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3.8 INs:RTED NuT \\’uiaELS

Machines on which Inserted Nut Wheels
are mounted shall be provided with a face plate
of approximately the same diameter as the
wheel, and of sufficient thickness to provide
proper support for the wheel and to resist the
work pressure. Minimum face plate thicknesses
for single spindle hand operated disc grinders
are shown in Table 3. h

TABLE 3

MINIMUM PLATE THICKNESSES FOR
INSERTED NUT WHEELS

Minimum
Wheel Diameter Plate Thickness
Inches Inches
8 to 14 inclusive. . ....... %
15to 18 inclusive. .. .. .. %
19 to 26 inclusive......... %
27 to 36 inclusive. . ..... R %
37 to 40 inclusive. ........ 1
41 to 72 inclusive.. .. .... . 1%

Nole: These thicknesses are nol adequale for heavy duty
disc grinders, where thicknesses must be specified by the
grinder manufacturer.

Screw holes in face plate shall 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.

Dimension X (Fig. 1) shall be uniform for all
holes so that screws can be used interchangeably.

END OF SCREW
MUST NOT TOouCH
BOTTOM OF HOLE

HOLES LARGE
ENOUGH SO THAT
SCREWS WikL
NOT BIND

FIGURE 1

Screws shall be of sufficient length to prop-
erly engage the threads in the inserted nuts,
vet not so long that there will be any possibility

W
[ _J

Ficure 2

CORRECT
L = Length under head o end of screw

FiGurk 3

INCORRECT

L = Does not represent lotal length of screw. Projection X
will cause trouble

of the ends touching bottom. They should have
square ends and should be threaded clear to
the end. (See Figs. 2 and 3.)

Machine ;plates shall be maintained true
and flat so as to provide even support over
entire contact area between wheel and plate.

3.9 PLATE Mou~NTED WHEELS

Some types of Plate Mounted Wheels are
made with plates of sufficient thickness to
provide adequate self-support. Other types
are made with relatively thin plates.

If the plates attached to the wheel are as
thick or thicker than shown in Table 3 there
are no special requirements as to the diameter
and thickness of the face plate on the machine.

If the plates atrached to the wheel are
thinner than shown in Table 3 the machine
shall be equipped with a face plate of sufficient
diameter and thickness to provide adequate
additional support. Minimum specifications are
given in Table 4 for single spindle hand operated
disc grinders.

[15]
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MACHINE PLATE

FiGURE 4

[ THIN WHEEL PLATE
TABLE 4

MINIMUM DIAMETERS OF MACHINE PLATES
FOR PLATE MOUNTED WHEELS HAVING
THIN WHEEL PLATES

nor shall the
difference between D and Pd exceed 2 inches.

D H
Pd shall never be less than -lz-

) It is recommended that Pd equal D wherever prac-
tical.

MINIMUM THICKNESSES OF MACHINE PLATES
FOR PLATE MOUNTED WHEELS HAVING
THIN WHEEL PLATES

Minimum Machine

Wheel Diameter Plate Thickness

D Pt

Inches Inches
12 and smaller.... .... 34
14 to 16 inclusive....... VA
17 to 18 inclusive. . .... 5%
19 to 26 inclusive. ..... 84
27 to 36 inclusive. .. ... %

Note: These thicknesses are not adequate for heavy duty
disc grinders, where thicknesses must be specified by the
grinder manufaclurer.

Screw holes in face plate shall be accurately
located to match either the tapped holes in the
wheel plate or the projecting studs as the case
may be, and shall be large enough so that the
screws or studs will not bind.

If screws are used they shall be of suffi-
cient length to- properly engage the threads in
the wheel plate, yet not so long that there will
be any possibility of the ends touching bottom.
They should have square ends and should be
threaded cjear to the end. (See Figs. 2 and 3.)

3.10 Work REsTS

On floor stands, bench grinders or disc
grinders where Work Rests or plain tables are

used either to support the work or to guide the
dresser, they shall be of rigid construction and
rigidly supported. They shall be readily adjust-
able to compensate for wheel wear. (See Rule
11.14.) :

They shall be maintained in good condition
and when worn they shall be repaired or re-
placed.

SECTION 4
TYPES OF PROTECTION DEVICES'

4.1 GENERAL REQUIREMENTS
All abrasive wheels shall be provided with

one of the following forms of protection, speci-
fications for which appear elsewhere in this code.

(a) Protection Hoods
(b) Protection Flanges
(c) Protection Chucks

Excepiions: This requirement shall not apply
to the following classes of wheels and condilions.

(1) Wheels used for internal work while
within the work being ground.

(2) Wheels 3 tnches or less in diameter run-
ning 6 a peripheral speed mo! exceeding 3000
ft. pes min.

(3) Mounted wheels (see definition) -2 inches
and smaller in diameler.

(4) Threaded hole wheels (except cup type)
i.e., pot balls and other shapes such as cones or
plugs having a blind threaded hole, operoting
at normal speed and used for offhand cleaning
of holes and corners.

Note: See Rule 5.12.2 for sdditional protection for solid
Culting Wheels.

4.2 PERIPHERAL GRINDING \WHEELS
Grinding Wheels where grinding is done on
the periphery of same shall be protected by

(a) Protection Hoods as specified in Rules
5.1 to 5.18 inclusive or

(b) Protection Flanges as specified in Rule
7.9.

4.3 Discs AND CYLINDERS

Disc wheels and cylinder wheels where
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grinding is done on 'the exposed flat side of
same shall be protected by

(a) Protection Hoods as specified in Rules
5.1 to 5.18 inclusive.

(5) Band Type Hoods as specified in Rule
5.19 and 5.20 or

(¢) Protection Chucks as specified in Sec-
tion 6.

4.4 Cup WHEELS

Cup Wheels where grinding is done on the
flat side of the rim shall be protected by

(a) Protection Hoods as specified in Rules
5.1 to 5.18 inclusive or

() Band Type Hoods as specified in Rule
5.19 and 5.20 or

(¢) Some other form of guard that will
insure as good protection as that provided by
the guards specified in (a) and (b).

SECTION §

PROTECTJON HOODS

5.1 GENERAL REQUIREMENTS
Refer to Section 4 for general requirements.

5.2 MOUNTING AND FASTENINGS

Hoods shall be so mounted as to maintain
proper alignment with the wheels, and the
strength of the fastenings shall exceed the
strength of the hood.

5.3 Dust ExnausT Provisiox

Hoods on machines used for dry grinding
and other operations where dust is produced
shall have provision made for connection to an
exhaust system.

For detailed recommendations reference is
made to *American Standard for Grinding,
Polishing and Buffing Equipment Sanitation
(Z243)." Copies may be obtained from the
American Standards Assaciation.

5.4 EXPOSURE—
BENCH AND
FLoorR STANDS

The maximum
angular exposure of
the grinding wheel
periphery and sides

FIGURE §

for hoods used on machines known as bench
anid 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
abave the horizontal plane of the wheel spindle.
(See Fig. 5.)

Wherever the na-
ture of the work re-
quires contact with
the wheel below the
horizontal plane of
the spindle, the ex-
posure shall not ex-
ceed 125 degrees.
This exposure shall
begin at a point not
more than 65 degrees above and extend to a point
not more than 60 degrees below the horizontal
plane of the wheel spindle. (See Fig. 6.)

FIGURE 6

5.5 EXPOSURE—
CYLINDRICAL
GRINDERS

The maximum
angular exposure of
the grinding wheel
periphery and sides
for hoods used on cylindrical grinding machines
shall not exceed 180 degrees. This exposure shall
begin at a point not more than 65 degrees above
the horizontal plane of the wheel spindle. (See
Fig. 7.)

ﬁ\“"’-rm

FiGure 7

5.6 EXPOSURE—
SURFACE
GRINDERS AND
CutTING Ma-
CHINES

The maximum

] angular exposure of

the grinding wheel periphery and sides for hoods

used on cutting machines and on surface grind-

ing 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
Fig. 8.)

FiGURE 8
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5.7 EXPOSURE—
SwING FRAME
AND PORTABLE
GRINDERS

The maximum
angular exposure of
the grinding wheel
periphery and sides for hoods used on machines
known as swing frame and portable grinding
machines shall not exceed 180 degrees, and the
top half of the wheel shall be protected ac all

¢
e

FiGure 9

times. (See Fig. 9.)
60"/ ox.

58 EXPOSURE—
Tor GRINDING
“In operations
where the work is
ground on the top
of the wheel, the ex-

FiGure 10

posure of the grind-
ing wheel periphery shall be as small as practi-
cable, with a maximum exposure of 60 degrees.
(See Fig. 10.)

3.9 EXPOSURE ADJUSTMENT

Hoods of the types described in Rules 5.4
and 5.5 where the operator stands in front of
the opening, shall be constructed so that the
peripheral protecting member can be adjusted
to the constauntly decreasing diameter of the
wheel. The maximum angular expasure above
the horizontal plane of the wheel spindle as
specified in Rules 5.4 and 3.3 shall never be
exceeded, and the distance between the wheel
periphery and the adjustable tongue or the end
of the peripheral member at the top shall never
exceed Y4 inch.

Figs. 11 and 12 illustrate two satisfactory
methods of accomplishing this. These sketches
are for purposes of illustration only. Other
methods that agree with the basic rule are also
acceptable. Fig, 13 illustrates a condition that
does not comply with the requirements.

5.10 ExPoSURE—HIGH SPEEDS

. The maximum exposure allowances speci-
fied in Rules 5.4 to 5.8 are designed to provide

D
&/ )\

« y wé

k 2
FIGURE 11 FIGURE 12
CORRECT CORRECT

Showing novable hood witk

opening small enough lo

give required proteciion for
smallest s1ze wheel used

Skowing adjustable tongue

giving required angular

proteclion for all sizes of
wheels used

FIGure 13

INCORRECT

Showing morvable hood with size of opening correct for full
Size wheel, bul loo large for smaller wheels

satisfactory protection when peripheral speeds
do not exceed 9500 fpm. If wheels break when
running at higher speeds there is 2 tendency for
them to break into smaller pieces. Smaller
openings would therefore be required to pro-
vide the same degree of protection.

No data are available from which specifica-
tions can be compiled, but this feature shall be
taken into consideration in any special cases
where hoods are being designed for use with
wheels operating at higher peripheral speeds
than 9300 fpm. This is especially important in
connection with hoods of the types where
operator stands in front of the opening.

5.11 Fixep MEMBERS

Hoods shall be constructed so that it is not
necessary when changing wheels to detach the
peripheral protecting member from the side
member which is connected to the machine.

18]
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5.12 ENCLOSURE REQUIREMENTS®
5.12.1 The hood shall enclose the spindle end,
nut, and flafige projections, if any.

Exception: Prolection hoods on cylindrical
grinding niachines, in all operations where the
work provides a suitable measure of protection
to the operator, may be so constructed that the
spindle end, nut, and flanges are exposed; and
where the nature of the work is such as lo entirvely
cover the side of the wheel, the side covers of the
guard may be omitted.

5.12.2 Additional Enclosure

Many cutting machines, especially those
used in the stone and building industries
for cutting, grooving, slotting or coping
stone and other materials, are so designed
that the material being cut travels under
the wheel or the wheel travels above the
material being cut, On machines of this
type, the hood guard seldom aflords suffi-
cient protection. All machines of this type
which permit a relative horizontal traverse
between wheel and work greater than 10
inches, and using solid cutting wheels
10 inches or more in diameter, shall be
provided with an auxiliary enclosure so
arranged that it surrounds the working
parts of the machine when the latter is in
operation.

This auxiliary enclosure shall be in addi-
tion to the protection hood. The enclosure
may consist of a set of heavy screen panels
suspended from above and extending from
a level approximately 8 feet above the
floor, downward to a level at or below that
of the table on which the work is placed.
The screen for such panels should be of
14 inch mesh or smaller and the wire 14 inch
diameter or more. The framework for the
panels should be of 1 x }{ inch or heavier
structural steel angles or channels. Other
forms affording cqual or greater protection
are also acceptable.

5.13 MATERIAL REQUIREMENTS AND MINIMUM
DiMENSIONS
Table 5 speciies minimum basic thick-
nesses of peripheral and side members for vari-
ous types of hoods and classes of service.
5.13.1 Steel casting hoods, structural steel or

wrought iron fabricated hoods or drawn steel
hoods as specified in the table shall be used
where operating speed of wheels is faster than
7000 peripheral feet per minute up to a maxi-
mum of 10,000 peripheral feet per minute.

5.13.2 If operating speed does not exceed
7000 peripheral feet per minute cast iron hoods,
malleable iron hoods or other hoods as described
in paragraph 5.13.1 shall be used.

5.13.3 If materials other than those listed
in the table are used, the thickness of the
peripheral and side members shall be such that
the resultant hood will be as strong or stronger.

5.13.4 Lxceplions:

(1) For cutting wheels 16 inches diameter
and smaller and where speed does nol exceed
16,000 peripheral feet per minule, cast iron
or malleable iron hoods as specified in Table 5
or other hoods providing equal or better pro-
tection shall be used.

(2) For cutting wheels larger ihan 16
inches diameter and where speed does not
exceed 14,000 peripheral feet per minute,
fabricaled hoods as specified in Table 6 or
other hoods providing equal or better protection
shall be used.

(3) For thread grinding wheels not ex-
ceeding 1 inch ir. thickness, cast iron or malle-
able iron hoods as specified in Table 5, or
other hoods providing equal or bell:r prolec-
tion shall be used.

S.14 MATERIAL SPECIFICATIONS

The thickness specifications shown in Tables
5 and 6 are based on the following material
specifications of the American Society for Test-
ing Materials.

(¢) Gray Iron Castings—A 48

(6) Mlalleable Iron Castings—A 47

(¢) Stee! Castings—A 27 (Class B)

(d) Structural Steel Plate—A 7 (excluding
specifications for rivet steel)

() Wrought Iron Plate—A 42

Nole: Copies of the above listed specifications may be
procured at a nominal price from the American Sociely for
Testing Materials, Pliladclphia, Pennsylrania.

Other materials having at least equal
strength properties and which lend themselves
equally well to the desired type of construction
may also be used.
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TABLE 5
‘ GRINDING WHEEL DIAMETERS
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TABLE 6
CurTING WHEEL DIAMETERS
Maximum
Material Used in Thickness | 12t0 16 | 17 to 20 | 21 to 24 | 25 to 30 | 32 to 36
Construction of Guard of\g]t:ttllng Inches Inches Inches Inches Inches
‘hee
A B/A B|A B|A BA B
Eze P Inches Inches | Inches | Inches | Inches | Inches
3;%55 StructuralSteel | Yandless | 4 % | Y% % | & Y| Y| YU &
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See Rule 5.3 for Dust Exhaust Provision

FIGURE 15 .

See Rule 5.3 for Dust Exhaust Provision

FIGURE 16
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See Rule 5.3 for Dust Exhaust Provision

FRONT VIEW, ALSO

FiGure 17

CROSS SECTIONS SHOWING FOUR

SATISFACTORY METHODS OF SECURING COVER-82

NOTE .
These views

NOTE: combined sectional
orea of ongles to atleast
equol area of peripheral

SECTION SHOWING BOLT WELDED
INTO ANGLE - COVER HELD BY
NUTS ON ENDS OF BOLTS -

all apply to types A,B&C Hoods

Nore:

Combined sectional area of strap.
To or leas? equal fwice the
total arso of LolTs i1n other

Si/x atropa

SECTION AND SIDE VIEW SHOWING
COVER HELD 8Y WEDGE HKEYS THAROUGH
FLAT IRON STRAPS ~

)
B
Y
SECTION SHOWING BOLT THREADED P hira A IBTHSS -
INTO ANGLE ONLY = COVER NELD G { .‘”('
BY NUTS ON ENDS OF BOLT S~ : 'trﬁ‘f-- 2
( 1
W HIH i ‘L
is -ﬁ T #
Gl ¢ telg
1 e
f B (i 7 Cap
B #/e 5.5.
i H 2
INTO ANGLE ONLY - COVER HELD Side mrember v ;
BY PINS THROUGH ENDS OF STUDS = O attsched ! i Oslachabre sins

SO rachire 2 membar &2

FiGure 18
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5.15 ConsTruUcTION GUIDE FOR FABRICATED
Hoobs

cated hoods of structural steel or wrought iron,
Figures 15 to (8 inclusive and Table 7 have been

. prepared. Other designs affording equal or
As a guide for the construction of fabri- better protection are also acceptable.
TABLE 7
c D E | F | & u I K
Di Maximum .
la:’ncter Space be- Maximum Length | Diameter | Size of Angle | Diameter | Diameter
Wheel [tween New Inside enft of Bolts | Supportsfor | of Rivets | of End |Thickness
\Wheel and Width of T o for Tongue and for Connecting|of Tongue
Hood at Hood OngYe | Tongue Rest Supports Bolts
Periphery
Inches Inches Inches Inches Inches Inches Inches Inches Inches
Under 12 134 116 wider than wheel 3% % 1¥x1¥%x Y 1 Y5 U
12 to 16 1% 2 wider than wheel 5 s 2 x2 xt% % % s
17 to 24 1% |2 wider than wheel | 6 (] 2 x2 xM % % Y%
Over 24 1% 2 wider than wheel 7 % 2ex2ex Y e % Y

The requirements given in columns C, D
and E of Table 7 shall apply also to cast hoods;
and in such cases, where the tongue is held by
bolts, column F shall also apply.

5.16 STREXGTH OF CONNECTIONS
Connections between the peripheral and
side members, or between parts of a fabricated
hood, shall have a strength in a radial direction
at least equal to the strength of the members.

TA

MINIMUM SIZES AND SPACING OF RIVETS, BO
AND SIDE MEMBERS IN FABRICATED HO

5.17 SPECIFICATIONS FOR RIVETS, BOLTS AND
Stups FOrR FABRICATED Hoobs

Table 8 may be used as a guide in deter-
mining the spacing and size of rivets, bolts and
studs to provide connections that will comply
with the basic requirement of Rule §.16. Other
spacings and sizes of rivets, bolts and studs are
acceptable, if the resultant connections are as
strong or stronger.

BLE 8

LTS AND STUDS FOR CONNECTING PERIPHERAL
ODS OF WROUGHT IRON AND STEEL PLATE

For SipE PLATE (B-1) ATTACHED For DETACHABLE SIDE PLATE
Thickness T0 MacHINE (B-
of Plates being
Connected Diameter of Maximum Distance Diameter of Bolts | Maximum Distance
Rivets between Centers or Studs between Centers

Inches Inches Inches Inches Inches
Y and % 3 3 v 6
O " e 3 Y3 6
% Y 13 3 TS 6
o % : X :
4 (]
EZ2 % 34 ™ 7
iy i i s
Y« " X 5 4 i 8
4" U % 4 H 8
% ‘1 ™ 3% # 7
n “ U i 3 it 6

"o % 3 H 6
tg - Y& 3 g 6
% v % i 3 6
55 34 54 3 1 6,
H " & % 3 % 6
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® S TR PSS WELOED
TO coveR

3 STRIPS WELDED
T™O HOSD

< 4
WELOED ALL %

S5CREW TO PREVENT
/ RSTARY MOVEMENT

VIEW SHOWING REINFORCED
HUB FOR CONNECTING
TO MACHINE

COVER GUARD HELD IN PLACE
B8Y STRIPS WELDED TO HOOD
AND MATCHING STRIPS WELDED
TO COVER. THREE PAIRS LOCATED
AT X—v=Z

FIGURE 19

5.18 ConsTRUCTION GUIDE FOR DRAWN STEEL
Hoobs

As a guide for the constripction of drawn

steel hoods for wheels 8 inches diameter and
smaller, Figure 19 has been prepared. Other
designs affording equal or better protection are
also acceptable. |

TABLE 9
h \WHEEL DIAMETER
M . . . Maximum Thickness
aterial Used in Construction of Guard of Wheel 2 to 5 Inches 6 to 8 Inches
A B A B
fn:(t:lr;r;:lr :am_ Inches Inches Inches
upto 100001t | Hot Rolled Steel SAE 1008, 2 Ts

5.19 Banp TyrE Hoops—GENERAL SPECIFI-
CATIONS

Band type hoods shall conform to the
following general specifications.

(a) The bands shall be of wrought iron
or steel plate or other material of equal or
greater strength. They shall be continuous, the
ends being either riveted, boited or welded to-
gether in such a manner as to leave the inside
free from projections.

(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 adjusted that at no
time will the wheel protrude beyond the edge
of the band a distance greater than indicated
in Table 10; nor the wall thickness (W) which-
ever of these'is the lesser:

[24]
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TABLE 10°
DJverall Thickness Maximum Exposure
of \Vheel (T) of \\'heel (C)

Inches Inches
4
Vi
%

t
124

2

(See Fig. 20.)

5.20 CoxsTrucTiON GUIDE FOR Banp TyPE
Hoobs

As_a guide for the construction of band
type hoods, Figure 20 and Table 12 have been
prepared. Other designs affording equal or
better protection are also acceptable.

ANY CONNECTING
PLATLS To seon
OUTHIDA LEAVING
NSIOR SMOOTH

HANG &R
z ADIUSTABLE

[

-

‘ J_m
%)
T T

DIMENSION B NOTTO EXCZED 4
OIMENSION & OER RULE S.19(C

FIGURE 20
TABLE 12
i Maximum
Minimum .. a
: H Minimum Distance
Dla\g\;;:;' of 1:}'%':‘:35 Diameter between
A of Rivets Centers of
Rivets
Inches Inches Inches Inches
Under 8 % Iy L 74
81024 % b 1
25 to 30 % % 1%

SECTION 6
PROTECTION CHUCKS
6.1 GENERAL REQUIREMENTS

Where cylinders, discs or segmental ring
wheels are not protected by hoods the chuck in
which the wheel is mounted shall be a protection
chuck and shall comply with the following
specifications.

6.2 PERIPHERAL MEMBER

The peripheral member which surrounds
the wheel shall be continuous.

6.3 Exprosuri

The chuck shall be so designed that it will
be capable of properly supporting and protect-
ing the wheel and the position shall be kept so
adjusted that at no time will the wheel protrude
beyond the end of the chuck a distance greater
than (C) as indicated in Table 13 nor the wall
thickness (W) whichever of these is the lesser.

2

=Ci=—

3

Ficure 21

TABLE 13

Overall Thickness
of Wheel (T)

Maximum Exposure
of Wheel (C)
Inches

%

1
14
2

This requirement may be accomplished by
means of adjustable back plates or other sup-
ports within the chuck.

6.4 RETENTION

The method of holding the wheel shall be
such that in case the wheel should break when
in use, the pieces will be retained within the
chuck.

[25]



You are viewing an archived copy from the New Jersey State Library

SECTION 7

FLANGES

»

7.1 GENERAL REQUIREMENTS

All abrasive wheels, with the following
'exceptions, shall be mounted between flanges.

Mounted Wheels and Points

Threaded Wheels

Inserted Nut Wheels

Plate Mounted Wheels

Cylinder, Cup or Segmental Wheels
that are mounted in chucks

There ‘are two general classifications of

flanges namely (1) straight flanges, and (2}
protection flanges.

(1) Straight flanges are not protection de-
vices and shall be used only where some stand-
ard form of protection is employed. Straight
flanges may be either simple flanges of the
“collar” type or may be integral parts of wheel
sleeves or adaptors.

(2) Protection flanges shall be used where
no other standard form of protection is em-
ployed. They shall be used only with wheels
designed to fit the flanges. Protection flanges
are usually of the tapered type described in
Rule 7.9, but may be of any other type afford-.
ing equal or better protection.

222

8

b c

FIouRE 22

Driving flange secured to spindle.

See Rule 7.7

TABLE 14
(These are not protection flanges)

A B C D E
Minimum Radial Width of - Minimum Minimum
Diameter Outside Bearing Surface Thickness Thickness of
of Wheel Diameter of of Flange Flange at Edge
Flanges Minimum Maximum at Bore of Recess
Inches Inches Inches Inches Inches Inches
1 3% g b7 g ]
2 b4 1% 8 k2
3 1 M4 A 1’ 7
4 14 T % s 18
S 134 b % % %
6 2 X% % % v
8 3 b 4 3 s
10 E32 s b4 % i
12 4 s % % T
14 1% % e . B %
16 544 14 1 2 T
18 6 Ye 1 % %
20 7 4 14 54 %
22 1% L 114 % (1
24 8 i 1% % s
26 844 % 1% 5 :
28 10 % 134 % ﬁ
30 10 % 1} 3 %
36 12 | 2 % 1
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7.2 MATERIAL

All protection flanges over 10 inches diam-
eter shall be of steel. All other flanges shall
be made of cast iron or other material of equal
or greater strength.

7.3 FINISH AND BALANCE

Flanges shall be finished all over, correct
to dimensions and shall be in good balance.
There shall be no exposed rough or sharp edges
or surfaces. (The requirement for balance does
not apply to so-called balancing flanges which
are purposely made out of balance.)

7.4 UNIForMITY OF DIAMETER

Both flanges, whether straight or tapered,
between which a wheel is mounted, shall be of
the same diameter.

7.5 RECEss

Straight flanges made according to Fig. 22
and tapered flanges made according to Fig. 25
shall be recessed at least one sixteenth of an
inch (%) on the side next to the wheel for a
distance as specified in the respective tables of
dimensions for straight and tapered flanges.

Straight flanges of the adaptor and sleeve
types (Figs. 23 and 24) shall be recessed so
that there will be no bearing on the sides of the
wheel within 1§ inch of the hole.

7.6 CoNTACT

Flanges shall be so designed with respect
to rigidity that when tightened up the full area
of the contact surface will bear against the
wheel with uniform pressure.

e z
NN EEN
|

ZR

Driving flange secured to spindle.

TABLE 15 o

See Rule 7.7

7

Note: These adaptors may be clamped together by means of a central nul, or by a series of bolls or some other equivalens

means of fastening.

- (These are not protection flanges)
B D E
Wheel Diameter Hole Diameter Minimum Minimum Thickness l\ii(nli:Tal:‘r;e'l;}éig(dn:ess
Flange Diameter of Flange at Bore of Recess
Inches Inches Inches Inches Inches
12 4 6 54 3
to 5 7 54 3%
14 i 6 8 5% 38
4 6 3% 3%
Largell;than H 7 5 8
to 6 8 3% %
18 7 9 % %
8 10 5% 3%
6 8 3% 14
Largelrsthan 7 P 5% i
to 8 10 Y 14
YR 10 12 % %
12 14 % i4
Larger than 24 to 36 12 15 % 1%

{213
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7.7 Fir

The driving flange shall be keyed, screwed,
shrunk, pressed or otherwise secured to the
spindle. and the bearing surface shall run true
with the spindle.

7.8 DIMENSIONS
7.8.1 Straight Flanges
Table 14 shows minimum dimensions for

straight flanges for use with wheels with small
holes that fit directly on the machine spindle.
Dimensions of such flanges shall never be less
than indicated and should be greater where
practical. It is especially recommended that
new flanges be made considerably thicker to
allow tor truing when they become worn through
use.

. 7.8.2 Straight Adaplor Flanges
Table 15 shows minimum dimensions for
straight adaptor flanges for use with wheels

having holes larger than the machine arbor.
Dimensions of such adaptor flanges shall never
be less than indicated and should be greater
where practical. 1t is especially recommended
that new adaptor flanges be made considerably
thicker to allow for truing when they become
worn through use.

Note: Adaptor flanges are designed especially for use
wilh organic bonded wheels. Large hole vilrified wheels are
not regularly recommended for snagging or any rough heavy
grinding. (See page 53 in Appendix.)

7.8.3 Sleeve Flanges

Table 16 shows minimum dimensions for
straight flanges that are an integral part of
whee] sleeves such as are frequently used on
precision grinding machines. Dimensions of
such flanges shall never be less than indicated
and should be greater where practical. Tt is
especially recommended that new flanges be
made thicker to allow for truing when they
become worn through use.

\\
7

(]
Y N
FIGURE 24

Driving flange secured to spindle. See Rule 7.7
TABLE 16 ’

Note: These flanges may be clamped together by means of @ central nut, or by a series of bolts or some other equivalent means
of faslening. .

&
!
i
|
T

(These are not protection flanges)

B D E
, Minimum Outside | Minimum Thickness | Minimum Thicknress
Wheel Diameter Wheel Hole Diameter of of Flange of Flange at Edge
Flange at Bore of Recess
Inches Inches Inches Inches Inches
12to 14 s 7 Y 1
5 7 5% w
6 8 3% b
Larger than 14 to 20 8 10 5% 7
10 11k 5% %
12 1344 % T
10 A
Larger than 20 to 30 12 1352 5 1
16 1714 % 1%
12 13} % ' lﬁ
16 1
Larger than 30 to 42 18 101 é 14
20 2114 % 3%
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7.9 TAPERED PROTECTION FLANGES

7.9.1 Degree of Taper

Tapered wheels used with tapered pro-
tection flanges should be tapered at least
34 inch per foot on each side.

Tapered flanges or collars made accord-
ing to Fig. 25 and Fig. 26 shall have the
same degree of taper as the wheels.

Tapered flanges or collars made accord-
ing to Fig. 27 and Fig. 28 shall be tapered
+5 inch per foot more than the taper of the
wheel.

7.9.2 Dimensions for Slow Speed

Fig. 25 and Fig. 27 illustrate two satis-
factory styles of tapered protection flanges
for use where wheel speed does not exceed
6500 peripheral feet per minute. Minimum
dimensions covering both styles are shown
in Table 17. Dimensions of such flanges
shall never be less than indicated and
should be greater where practical. It is
especially recommended that new flanges
be made thicker to allow for truing when
flanges become worn through use.

y-3 !
G

77

FiGurE 27
Driving flange secured to spindle. See Rule 7.7

T T s> S,

FIGURE 25
. Driving flange secured to spindle. See Rule 7.7

4
R T , 2
—F— F ]
r-4 g
. I
FiGure 26 Fiouge 28
For degree of taper see Rule 7.9.1 For degree of taper see Rule 7.0.1
TABLE 17
A B C D E E, F Fy G
Radial Width of . ‘e . Diameter | Maximum
Minimum | Bearing Surface | Minimum h:;"gg”? %;ﬁﬂ‘ég ll\_.il‘:’t"guont" of Flat | Diameter
Diameter-| Outside Fig. 26 Only Thickness | 3fo= B2 | @ i Eoval | at Center | . Area | of Flat
of Wheel Di;}-neter of Fgange Fig. 26 Fig. 28 | of Flange (l):gtside Spot or
O FIAT8S  pinimum | Maximum | "€ “Only | “Only | Inside | P28 Kgbof
Inches Inches Inches Inches Inches Inches Inches Inches Inches Inches
6 3 Y 14 3 & .. 0 .. 1
8 4 Te 5 % 124 . 0 . t
10 5 % 1 é 4 l,ﬁ 0 .. 2
12 6 1 1 4 5 414
14 8 5% 1Y% 4 & 1% 4 S 414
16 10 3% 1% 5% % % 4 ] 6
18 12 1 2 % % 5 4 6 6
20 14 134 214 b A % 5% 4 7 6
22 16 134 2% % o % 4 7 6
24 18 1 3 Y & RZ 4 8 6
26 20 1% 3 b4 8% 4 8 6
28 22 134 3% % % pad 4 8 $
30 24 2 4 U A t24 4 8 6
36 28 2 4 1 u .. 4 .. 6
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7.9.3 Dimenstons for High Speed

Fig. 29 illustrates a style of tapered
protection flanges for use where wheel speed
exceeds 6500 but does not exceed 9500
peripheral feet per minute. Minimum
dimensions are shown in Table 18. Dimen-
sions of flanges used for this class of service
shall not be less than indicated.

Note: It should be noted that flanges made to these dimen-
sions are extremely large and heavy,and it is not practicol to
use them on ordinary floor stand grinders. For the larger
sizes it is usually advisable to use outboard bearings.

7.10 REPAIRS AND MAINTENANCE

All flanges whether straight or tapered
shall be maintained in good condition. When
the bearing surfaces become worn they should
be trued or refaced. When refacing, care shall
be exercised to make sure that proper relief is
rmaintained as specified in Rules 7.5 and 7.6.
This is especially important in connection with
flanges of the adaptor and wheel-sleeve types,
otherwise flange pressure around the edge of
the hole of the wheel is apt to result.

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

——
!
]
For degree of taper ) Wﬁ"’?% /% V.4
see Rule 7.9.1 e S 7, ——: 4
T T 7
IV A L .
P-4
FIGUurE 29
Driving jlange secured lo spindle. See Ruie 7.7
TABLE 18
Diameter | Thickness c
L
of Wheel | of Wheel | B X D E ] K L M N
Maximum | Minimum
Inches Inches Inches Inches Inches Inches | Inches | Inches | Inches | Inches | Inches | Inches
16 4 | 10 13 1 Y% % .6 1% A e 3%
18 4 12 2 1% % % 6 2 % % 3%
20 4 14 3 2 ! 1 7 214, 1 % 34
24 4 18 4 3 14 14 8 3 114 % 3%
30 4 24 5 3% 14 14 10 4 2 % %
SECTION 8 - 8.3 SURFACE CONDITION
MOUNTING All surfaces of wheels, washers, and flanges

8.1 INsPEcTION
Before mounting, all wheels shall again
be closely inspected to make sure that they
have not been injured in transit, storage, or
otherwise. (See Rule 2.3.)

8.2 Fir
Grinding wheels shall fit freely on the

spindles; they should not be forced on, nor
should they be too loose. (See Rule 3.6.)

in contact with each other should be free from
foreign material.

8.4 BUSHING
The soft metal bushing shall not extend
beyond the sides of the wheel.
8.5 WASHERS

Washers or flange facings of compressible
material shall be fitted between the wheel and
its flanges If blotting paper is used, it should
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not be thicker than 0.02S inch. If rubber or
leather is used, it should not be thicker than
14 inch. If flanges with babbitt or lead facings
are used, the thickness of the babbitt or lead
should not exceed 1§ inch. The diameter of the
washers shall not be smaller than the diameter
of the flanges.

8.6 TIGHTENING OF NUT

When tightening spindle end nuts, care
should be taken to tighten same only enough
to hold the wheel firmly; otherwise, the clamp-
ing strain is liable to damage the wheel or
associated parts.

SECTION 9
SPEED

9.1 OPERATING SPEEDS

Table 19 indicates maximum peripheral
speeds which have long been considered stand-
ard for various classes of wheels. The first
seven classifications (excluding references to
plate mounted and inserted nut wheels) have
been in effect since 1935 or earlier. The higher
speeds indicated for thread grinding, crank
grinding and cam grinding have become com-
mon practice under certain restricted conditions,
during more recent years.

TABLE 19
Classi- Vitrified and Silicate Bonds Organic Bonds
i T { Wheel:
Smtf:r ypes® eels Low | Medium| High Low | Medium| High
um Strength | Strength Strength Strength | Strength | Strength
facluding ot o . FPM FPM FPM FPM FPM FPM
" :¥ype 1—Straight Wheels {oFloding plate mounted \
T T W 5500 | 6,000 6500 6,500 | 8000 | 9,500
Type 13—Saucer Wheels
2 *Types 5 and 7—Recessed Wheels 5,500 6,000 6,500 6,500 8,000 9,500
3 *“Type 2—Cylinder Wheels (ncluding glate mounted) 4,500 5,500 6,000 | 6,000 8,000 9,500
**Daovetail Wheels
4 Tone I—Flaing Cups } 4500 | 5500 | 6000 6000 | 8000 | 9,500
s *Type 6—Deep Recessed Cup Wheels 4,500 5,000 5,500 6,000 7,500 9,000
}iCutting Wheels Larger than 16" diameter 7,500
6 - to
14,000
ftCutting Wheels 16’ and smaller 10,000
7 to
- 16,000¢
Thread Grinding Wheels 5,500 6,000 6,500 9,500
] to to to to
8,000t | 10,000f | 12,000¢ 12,0001
Automotive and Aircraft Crank Grinding 5,500 6,000 6,500
9 to - to
7,300t | 8,500¢
Automotive and Aircraft Cam Grinding 5,500 6,000 6,500
10 to to
8,000% 8,500%
Cutting Wheels
Diamond (a) Metal bonded with Steel center 14,000 fpm
11 Wh 0{‘ (b) Metal bonded with Metallic compound center 7,500 fpm
eels (¢) Resin bonded with Resin or Metallic compound center 7,500 fpm
All other types 6,500 fpm

Note: When wheels of unusual and extreme shapes such as deep cups with thin walls or backs, long drums or with large
cenler holes are required, consult wheel manufacturer for speeds recommended.

Note: Maximum speeds indicaled are based on the strength of the wheels and not on their cutting efficiency. Best speeds
may somelimes be considerably lower.

*Standard Shapes (See Appendix E, page 62).

=+ Non-Standard Shape:
$See conditions (a), (b), (c) and (d), page 32.
11See Definition (page 10).
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v

Plate mounted and inserted nut wheels
and diamond wheels for best grinding results
are commonly operated at speeds lower than the
indicated maximums, but are sometimes operated
at the indicated maximums.

Higher speeds than indicated in Table 19
may be used under conditions (a) (b) (¢) and
(d) only. All of these conditions apply also
to the use of speeds in excess of the minimums
indicated for classifications 6, 7, 8, 9 and 10.

Condilton (@) The machine shall be of suit-
able design with particular reference to spindle
pearings. Machine maker’s approval of the
higher speed shall be assured and machine shall
be maintained in satisfactory condition.

Condition (b) The wheels shall be of ade-
quate strength and shall have been tested by the
wheel manufacturer at a suitable overspeed (See
Rule 9.2), and shall bear the wheel manufac-
turer’s approval of the higher speed.

Condition (c) The machine shall be equipped
with an  approved protection device. (See
specifications in Section S for wheel speeds up to
10,000 peripheral feet per minute.)

Condition (@) Due consideration shall be
given {p the operation with particular regard to
pressure from side grinding, and to the design
and shape of the wheel used.

Note: Hood specifications are-nol available for speeds
Figher than 10,000 peripheral feel per minute (excepting
Jor culling wheels and thread grinding wheels). Where
higher speeds are lo be wsed the mackine shall be equipped
with a hood that will provide an equal degree of protection Lo
that specified in Section 5 for speeds up lo 10,000 peripkeral
feet per minute. Switable evidence shall be avatlable that
this has been verified by lests that include the brecking of
wheels within similar hoods at the higher speeds.

The peripheral speed approved by the
wheel manufacturer shall not be exceeded, even
though it is lower than the standard speed in
the table.

Nole I: The number of revolutions per minule may be
increased as the diameter of a wheel is reduced through wear,
provided ihe origingl periphesal speed is mever exceeded.
(The speed table on page 48 should be of help in converting
rpm to peripherol speed in feel per minule.)

9.2 MANUFACTURERS TEST
All wheels shall be tested by the wheel
manufacturer in accordance with Table 20.
Exceplions:

The following wheels need nol be tested
unless the peripheral operating speed exceeds
6500 fpm for vitrified and 9500 fpm for
organic wheels, ‘

(a) Wheels less than 8 inches diameter
where product of square of diameter in tnches
and thickness is less than 80.

(b) Wheels less than 6 inches diameter.

(¢) Diamond wheels.

Notz I: Where wheels are to be operaied al the higher
speeds and it is found impractical for mechanical reasons
to speed test them al the prescribed overspeed thewheel manu-
facturer shall establish the operatling speed-by calculations
Sfrom avaslable data.

9.3 SpeED CHECK
Speed of wheel spindle on grinding machines
shall be frequently checked to make sure that
it is correct for the size and type of wheels used.
A suitable record of the speed check should be
maintained. . _
9.4 SPEED ADJUSTMENT CONTROL
If speed of wheel spindle is adjustable to
compensate for wheel wear or for other reasons,
the speed adjustment shall be in control of
authorized persons only. (See C.12, page 58.)

TABLE 20

Peripheral Operating Speed

Minimum

Wheel
Class of Whee Feet per Minute Test Factor*
Cutting Wheels Up to 16,000 1.2
Resinoid Rubber and Shellac Up to 5,000 1,25
(Except Cutting Wheels) Faster than 5,000 1.5
Vitrified and Silicate Wheels Up to 5,000 1,25
(Wet Grinding) Faster than 5,000 1.5
Vitrified Wheels Up to 5,000 1.25
(Dry Grinding) 5,001 to 6,500 1.§
Faster than 6,500 1.75

»Actual operatiag speed shall be multiplied by thig teat factor to establish minimum speed at which wheels shall be tested by the Wheel *

£321]
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SECTION 16 ,
MOUNTED WHEELS AND POINTS

10.1 MAxiMUM SAFE OPERATING SPEED

To determine the maximum safe operating
speed for mounted wheels (see definition).'and
points, two factors shall be considered (1)
eritical speed, and (2) limit of wheel strength.

(1) Establish safe percentage of critical
speed according to Rule 10.2.

(2) Establish maximum speed according to
Rule 10.3.

Whichever of these is the lower shall be con-
sidered the maximum safe operating speed.

10.2 CriTicaL SPEEDS

(See Appendix B, page 49, for a detailed
discussion of critical speed and the relationship
of critical speed to safety.)

Tables 22 to 29 indicate the critical speeds
for various standard mounted wheels and points
in combination with standard spindle sizes and
various overhangs. These are for smooth un-
threaded spindles.

(a) Mounted wheels and points with smooth
unthreaded spindles shall be operated at a
speed not more than 835 per cent and preferably
not more than 75 per cent of the critical speed
indicated in the tables.

(&) Mounted wheels and points with 14 inch
threaded spindles shall be operated at a speed
not more than 55 per cent and preferably not
more than S0 per cent of the critical speed
indicated in the tables.

(¢) Mounted wheels and points with 34 inch
threaded spindles shall be operated at a speed
not more than 65 per cent and preferably not
more than 60 per cent of the critical speed
indicated in the tables.

Exception: Under certasn ideal conditions
of trueness and balance it may be permissible,
where necessary, to operate at a speed higher
than the indicaled crilical speed, provided the
speed shown in Rule 10.3 is not exceeded.

10.3 MaxiMuM SPEED

(See Appendix B.S, page 50, for discussion of
maximum speed based on the strength of the
wheels.) Table 21 shows the maximum operating

speed for various diameters of mounted points
and wheels. This speed shall not be exceeded
even though it be lower than the safe percentage
of the critical speed, as defined in Rule 10.2.

TABLE 21
Outside Diameter .
of Wheel Maximum
Inches Speed (RPM)

Moo eeiiineiianns 152,700

? ................. 122,200

B eeninaann 101’856

14 76,392
61,120

50,928

43,648

38,196

30,560

25464

21,824

19,098

These speeds are based on the strength
of vitrified mounted wheels and points of
average grade. If for any special reason it is
necessary to use wheels coarser than 60 grit or
of unusually soft grade, the maximum speed
recommended by the wheel manufacturer shall
not be exceeded.

10.4 WoRK PRESSURE

Pressure between wheel and work shall
at no time be so heavy that any considerable
springing of the spindle will result. It is particu-
larly important to observe this rule in connec-
tion with small wheels and points where the
end of the mandrel that enters the wheel is of
reduced diameter.

OVERHANG
=4 &)
-0k

%JOP

FiGure 30
Examples illustrating what is meant by * overhang"
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GROUP W—(PLAIN WHEELS) .

CRITICAL SPEEDS (R P M) FOR #’ SPINDLES
These are Critical Speeds not Safe Operating Speeds

Wheel Wheel Overhang—Dimension O
Sllifape Diam. | Thickness (See Fig. 30—Page 33)
0.
Inches Inches 1407 1" 114" o 214"

W 141 & T 125,000 | 71,000 | 50,000 | 34,000 | 22,000
W 142 = pA 125,000 | 71,000 | 50,000 | 34,000 | 22,000
W 143 74 g 125,000 | 71,000 | 50,000 | 34,000 |22,000
W 144 |7 } 125,000 | 71,000 | 50,000 | 34,000 |22,000
W 145 % 3% 118,000 [ 66,000 | 47,000 | 32,000 |21,000
W 146 14 14 108,000 | 61,000 | 42,000 | 30,000 | 20,000
W 147 = 2= 125,000 | 71,000 | 50,000 | 34,000 |22,000
W 148 *5 & 125,000 | 71,000 | 50,000 | 34,000 | 22,000
W 149 7 14 121,000 | 67,000 | 48,000 | 33,000 | 21,000
W 150 & = 125,000 | 71,000 | 50,000 | 34,000 | 22,000
W 151 & 4 125,000 | 71,000 | 50,000 | 34,000 | 22,000
W 152 = A 111,000 | 63,000 | 44,000 | 31,000 [20,000
W 153 < 34 98,000 | 56,000 | 38,000 | 28,000 | 18,000
W 154 T 14 88,000 | 51,000 | 34,000 | 25,000 | 17,000
W 155 3 4 104,000 | 59,000 | 41,000 | 29,000 | 19,000
W 156 }Y 4 & 125,000 | 71,000 | 50,000 | 34,000 | 22,000
W 157 A i 125,000 | 71,000 | 50,000 | 34,000 |22,000
W 158 14 14 125,000 | 71,000 | 50,000 | 34,000 | 22,000
W 159 1q & 104,000 | 59,000 | 41,000 | 29,000 |19,000
W 160 A 14 92,000 | 56,000 | 37,000 | 25,000 |18,000
W 161 A &= 88,000 | 53,000 | 33,000 | 23,000 | 17,000
W 162 " 34 76,000 | 46,000 | 31,000 | 22,000 | 15,000
W 165 = = 124,000 | 69,000 | 50,000 | 34,000 |22,000
W 166 5 g 113,000 | 65,000 | 38,000 | 26,000 | 19,000
W 167 S A 82,000 | 52,000 | 33,000 | 24,000 | 16,000
W 168 y & 75,000 | 45,000 | 30,000 | 22,000 | 16,000
W 169 & 34 64,000 | 38,000 | 27,000 | 20,000 | 15,000
W 170 & 15 53,000 | 35,000 | 22,000 | 17,000 | 13,000
W 171 = 34 37,000 | 26,000 | 18,000 | 14,000 | 11,000
W 172 34 = 114,000 | 65,000 | 45,000 | 32,000 | 20,000
W 173 34 14 95,000 | 62,000 | 40,000 | 26,000 | 17,000
W 174 3% A 72,000 | 43,000 | 28,000 | 20,000 | 14,000
W 175 34 3 55,000 | 32,000 | 24,000 | 17,000 | 13,000
W 176 34 14 45,000 | 28,000 | 21,000 | 16,000 | 12,000
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GR ( LAIN WHEELS)

UP W—

CRITICAL SPEEDS (R P M) FOR 14" SPINDLES
These are Critical Speeds not Safe Operating Speeds

Overhang—Dimension O

‘Wheel | Wheel )
Sha pe Diam. | Thickness (See Fig. 30—Page 33)
No.*
Inches Inches 15" 17 115” 97! 214"
Wi143 %4 1% 140,000 | 86,000 | 62,200 | 43,200 | 28,500
W 144 L DA 140,000 | 86,000 | 62,200 | 43,200 | 28,500
W 145 g 3% 140,000 | 86,000 | 62,200 | 43,200 | 28,500
W 146 1 1 140,000 | 86,000 | 62,200 | 43,200 | 28,500
W 1s1 s i ¥ 140,000 | 86,000 | 62,200 | 43,200 | 28,500
W 152 % A 140,000 | 86,000 | 62,200 | 43,200 | 28,500
‘W 153 = 3% 107,800 | 70,000 | 50,000 | 35,000 |23,500
W 154 5 15 94,000 | 60,800 | 42,000 | 29,300 | 20,300
W 157 P % 164,000 | 87,500 | 63,700 | 44,200 | 29,000
W 158 A 14 140,000 | 86,000 | 62,200 | 43,200 | 28,500
W 159 Y = 123,200 | 76,500 | 52,500 | 37,200 | 25,200
W 160 Y A 108,500 | 68,000 | 45,500 | 32,000 | 22,500
\V 161 A e 103,000 | 61,300 | 41,200 | 30,000 | 21,500
W 162 - A 3% 91,200 | 56,500 | 38,500 | 27,800 | 20,000
W 163 A 15 80,000 | 50,700 | 35,000 | 25,000 | 18,500
W 164 Yy 34 61,200 | 40,000 | 29,000 | 21,200 | 15,800
W 165. = = 143,200 | 83,300 | 55,000 | 39,000 (27,000
W 166 = 4 129,300 | 76,000 | 47,500 | 33,500 | 24,000
W 167 = A 100,000 | 61 000 41,500 | 30,000 | 21,000
W 168 & e 91,200 | 55,700 | 38,200 | 28,000 | 20,000
W 169 = 34 82,200 | 50,300 | 36,000 | 26,500 | 19,000
W 170 = 15 70,000 | 44,000 | 30,700 | 22,200 | 16,800
W171 = 34 49,500 | 34,000 | 25,000 | 19,500 | 14,700
W 172 34 % 132,500 | 79,000 | 54,700 | 39,000 | 27,000
W 173 34 % 116,800 | 71,000 | 47,000 | 33,000 | 23,000
W 174 34 A 92,000 | 55,000 | 37,000 | 27,200 | 20,000
W 175 34 3% 72,000 | 44,000 | 32,200 | 24,000 | 18,000
W 176 3% 15 60,500 | 38,000 | 28,000 | 21,200 | 16,200
W 177 3% 34 45,000 31,000 | 23,500 | 18,200 (13,800
W178 34 1 35,000 | 25,000 | 19,000 | 14,500 | 11,000
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TABLE 23—(Continued)

GROUP W—(PLAIN WHEELS)
CRITICAL SPEEDS (R P M) FOR 14" SPINDLES

These are Critical Speeds not Safe Operating Speeds

Overhang—Dimension O .
Wheel Wheel .
S}&ap Diam. | Thickness (See Fig. 30—Page 33)
No.
Inches | Inches 141 1 114" 2 | 214"

W 181 14 i 115,000 | 74,000 | 49,000 | 34,000 {23,800
W 182 14 % 98,000 | 58,200 | 38,800 | 27,700 | 20,600
W 183 1 Y 69,000 | 42,500 | 30,000 | 23,000 | 17,200
W 182 14 S 54,700 | 35,200 | 26,000 | 20,000 | 15,200
W 185 15 15 46,000 | 30,000 | 22,500 | 17,500 | 13,200
W 186 15 34 35,000 | 23,200 | 17,000 | 13,000 | 10,700
W 187 1% 1 27,500 | 18,500 | 13,500 | 10,500 [ 8,500
W 190 54 15 106,000 | 64,000 | 42,000 | 30,200 | 22,500
W 191 5% 1 78,500 | 46,000 | 33,500 | 25,200 | 19,000
W 192 5% Y 57,500 | 36,500 | 26,500 | 20,300 | 15,500
W 193 5% 34 47,000 | 30,700 | 22,000 | 16,700 |13,000
W 194 5% 14 39,200 | 25,500 | 18,000 | 14,000 | 11,000
W 195 5% A 29,500 | 19,000 | 13,500 | 10,200 | 8,200
W 196 3% 1 23,500 | 15,500 10,800 | 8,200 | 6,800
W 199 34 L 101,800 | 59,700 [ 40,000 | 29,000 | 21,000
W 200 34 g 73,200 | 44,700 | 31,800 | 23,800 | 17,800
W 201 34 A 51,000 | 32,500 | 23,200 | 17,700 | 13,300
W 202 34 3% 40,800 | 26,000 | 18,000 | 13,500 (10,400
W 203 34 1z 34,000 | 21,200 | 14,500 | 11,000 | 8,800
W 204 34 34 25,200 | 16,000 | 11,200 | 8,300 | 7,000
W 210 7% &= 80,000 | 47,000 | 34,300 | 25,200 | 19,100
W 211 7% 1 60,800 | 37,200 | 27,200 | 21.100 | 16.300
W 212 % VA 45,000 | 27,200 | 19,200 | 14,700 | 12,000
W 213 % 34 36,000 | 22,500 | 15,000 | 11,000 | 8,800
w215 | 1 14 54,800 | 33,200 | 24,000 | 18,500 | 14,000
W 216 1 A 40,700 | 24,800 | 17,000 | 12,700 | 10,000
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GROUP W—(PLAIN WHEELS)
CRITICAL SPEEDS (R P M) FOR %" SPINDLES

These are Critical Speeds not Safe Operating Speeds

Overhang—Dimension O
) Wheel WWheel .
Shape | Diam. | Thickness (See Fig. 30—Page 33)

No. '

Inches Inches 1/2// 1 I%H o 21/2//

W'158 j 1 Y 162,000 | 89,000 | 64,000 | 48,000 | 35,000
W 159 4 = 150,000 | 84,000 | 63,000 | 46,200 {33,500
W 160 Y Y -138,000 | 80,000 [ 59,000 | 44,000 | 32,000
W 161 P £ 125,000 | 77,500 | 57,000 | 42,500 {30,000
W 162 W 3% 119,000 | 75,000 | 55,000 | 40,000 (29,000
W 163 P 15 105,000 [ 70,000 | 52,000 | 38,500 | 27,500
W 164 P 34 83,000 | 53,000 | 40,000 | 31,000 |22,000
W 166 % P 158,000 | 87,000 | 63,000 | 47,000 | 34,000
W 167 % Y 134,000 | 78,000 | 58,000 | 43,500 {31,000
W 168 % &% 124,000 | 76,000 | 56,000 | 41,000 | 29,500
W 169 5. 3% 116,500 | 73,800 | 54,500 | 38,500 | 28,000
W 170 i 15 102,000 | 63,660 | 46,000 | 34,000 | 25,000
W71 o 34 76,000 | 50,000 | 37,000 | 29,000 | 21,000
W 173 34 % 158,000 | 87,000 | 62,000 | 46,000 | 33,000
W 174 34 A 131,800 | 77,000 | 57,000 | 43,000 | 31,000
\WV 175, 84 3% 109,000 | 67,500 | 49,000 [ 37,000 {27,000
W 176 34 14 89,000 | 57,500 | 41,800 | 31,500 | 23,200
W 177 34 34 72,000 | 48,000 | 35,000 | 27,000 | 20,000
W 178 34 1 56,000 | 39,000 | 30,000 | 23,000 | 17,200
W 182 14 14 123,000 | 75,000 | 52,500 | 39,000 | 29,000
W 183 15 A 100,000 | 63,200 | 44,500 | 33,200 | 25,000
W 184 14 34 77,000 | 53,000 | 39,000 | 29,000 | 21,000
W 185 15 15 66,500 | 45,000 | 34,000 | 26,000 |19,500
\V 186 14 3q 52,000 | 37,500 | 28,500 | 21,000 | 16,000
W 187 14 1 43,000 | 31,000 | 24,500 | 18,000 | 14,000
W 188 J24 114 30,500 | 23,500 | 18,500 | 13,000 |......
WV 189 P 2 23,000 | 18,000 | 14,000 | 11,500 |......
W 191 5% 1% 111,000 | 68,500 | 48,500 {.36,000 |27,000
W 192 5% Y 89,000 | 58,000 | 41,000 | 31,200 | 24,000
W 193 5% 34 70,000 | 46,500 | 34,000 | 25,000 (20,000
W 194 5% 14 59,200 | 41,500 | 31,200 | 24,000 | 18,000
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These are Critical Speeds not Safe Operating Speeds

Overhang—Dimension O

Wheel Wheel .
SIIlTap Diam. | Thickness (See Fig. 30—Page 33)

o.
Inches |- Inches %H 1 1%1/ 211 21 2:1

W 195 5% 34 46,000 | 32,000 | 24,500 | 19,000 | 14,000
W 196 % 1 34,500 | 25,200 | 20,000 { 15,500 | 12,500
W 197 5% 2 19,700 | 15,700 [ 11,600 | 9,700 |......
W 200 34 % 103,000 | 65,000 | 45,000 | 34,000 | 26,000
W 201 34 U 79,000 | 50,000 | 37,200 | 28,500 |22,000
W 202 3% 3% 61,000 | 42,000 [ 32,500 | 24,000 |18,500
W 203 A 15 53,000 | 36,500 | 27,500 (21,200 | 16,000
W 204 % % 39,000 | 27,000 | 20,000 | 16,000 | 12,500
W 205 34 1 33,000 | 23,000 | 17,000 | 14,000 | 11,500
W 206 4 1Y 26,000 | 19,000 | 15,000 | 12,000 | 9,000

W 207 3 115 22,000 | 16,500 | 13,000 | 10,500 |......
W 208 34 2 17,000 | 12,500 | 10,000 | 8,000 |......
W 211 % 5 97,500 | 60,000 | 42,500 | 32,000 | 24,500
W 212 % 71 72,000 | 46,000 | 34,500 | 26,500 |19,500
W 213 % 3% 56,500 | 37,500 | 28,500 | 22,000 | 16,500
W 215 1 4 93,000 [ 59,000 | 41,500 (31,500 |24,000
W 216 1 1y 68,000 (45,000 33,000 | 25,500 | 19,000
W 217 1 3% 52,500 | 36,000 | 26,500 | 21,000 |16,000
W 218 1 14 43,700 ({29,500 | 22,500 | 17,200 | 13,800
W 219 1 34 33,500 | 23,500 | 17,200 | 13,200 | 11,200
W 220 1 1 26,000 [ 19,000 | 15,000 | 11,500 | 9,500
W 221 1 115 17,500 112,500 | 9,500 | 8,000 |......
W 222 1 2 12,000 | 9,500 | 7,500 | 6,500 |......
W.225 114 Y 57,400 | 38,500 | 28,300 | 21,700 (16,400
W 226 114 3% 44,400 (29,500 |'21,800 | 17,000 | 13,700
W 227 1Y4 1z 37,000 [ 25,500 | 18,600 | 14,200 | 11,600
W 228 1Y A 27,500 (19,500 | 14,700 | 11,700 | 9,500
W 229 1Y 1 22,000 [ 16,000 | 11,500 | 9,200 | 7,700
W 230 1Y 14 17,700 |1 12,200 | 9,300 | 7,600 |......
W 231 1Y 115 13,700 [ 9,700 | 8,000 | 6,800 |......
W 232 1Y 2 10,000 | 8,000 | 6,500 | 6,000 )......
W235 | 114 Y 51,500 | 33,200 | 25,200 | 20,200 | 15,700
W 236 115 14 36,300 | 25,000 | 18,500 | 14,000 | 11,500
W 237 115 1 21,000 | 15,000 | 10,500 | 8,500 | 7,500
W 238 1% 115 13,200 | 9,300 | 7,300 | 6,500 |......
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TABLE 25
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CRITICAL SPEEDS (R P M) FOR 14" SPINDLES

These are Critical Speeds not Safe Operating Speeds

Overhang——Din;ension 0
Wheel Wheel .
Shape Diam. | Thickness (See Fig. 30—Page 33)
No.

Inches Inches 1/2n 17 1%” ' 2 21/2"
W 176 3% | A 108,000 | 72,500 | 56,000 | 44,000 |34,000
W 177 3% 4 88,000 | 62,000 | 47,000 | 36,500 | 28,000
W 178 3% 1 73,600 | 54,000 | 40,000 | 31,000 {23,000
W179 % 1Y 61,000 | 45,000 | 34,300 | 26,300 |......
W 182 % 24 145,000 | 83,200 |.61,000 | 47,200 | 36,700
W 183 5 ! 111,200 | 73,000 | 54,000 | 41,500 |32,000
W 184 Y 3% 95,000 | 63,500 | 46,700 | 36,000 |27,800
W 185 % 4 82,000 | 56,000 | 42,000 | 32,000 | 24,500
W 186 Y5 34 68,000 | 48,500 | 37,000 | 28,300 | 21,500
W 187 15 1 54,000 | 40,000 | 32,000 | 25,000 | 19,000
W 188 14 114 40,500 | 32,000 | 25,200 | 20,000 |......
W 189 ¥ 2 32,000 | 25,000 {20,000 | 16,200 |......
W 190- % 76 161,500 | 87,500 | 64,000 | 50,000 |38,700
W 191 %% 1% 135,200 | 80,000 | 59,000 | 46,000 [36,000
W 192 7] W 108,000 | 69,000 | 51,200 | 39,700 | 31,000
W 193 % 3% 89,500 | 60,000 | 44,500 | 34,500 [26,800
W 194 %% 1s 75,200 | 33,000 | 39,200 | 30,300 (23,200
W 195 % 74 62,000 | 43,200 | 33,200 | 26,300 |20,500
W 196 % 1 47,000 | 36,000 | 28,400 | 22,500 | 17,500
W 197- 2% 2 , 28,000 | 22,000 | 17,200 | 14,500 |... ...
W 198 % 215 22,000 | 17,200 [ 14,500 |.......|......
W 201 84 Y 106,000 | 68,700 | 50,800 | 38,700 |30,000
W 202 8 34 86,000 | 58,800 | 43,200 | 33,500 (25,800
W 203 3z |74 73,800 | 48,500 | 37,000 [ 29,000 [22,500
W 204 3 34 57,000 | 41,000 | 31,000 | 24,000 |18,700
W 205 34 1 46,000 | 34,500 | 26,000 | 20,000 [16,000
W 206 3 1Y 38,300 | 28,700 | 22,700 | 18,000 |......
W 207 37 115 32,000 | 24,700 | 19,500 | 16,000 |.... ..
W 208 34 2 25,000 | 20,500.| 16,000 | 13,200 |......
W 209 3% 215 20,000 | 16,200 | 14,000 |.......[......
W 211 7% 14 130,000 | 80,000 | 57,200 | 44,000 [35,000
W 212 1% Y 99,000 | 63,000 | 46,800 | 36,800 | 28,500
W 213 % 34 81,500 | 54,500 | 39,200 | 31,200 | 24,500
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TABLE 25-—(Continued)

GROUP W—(PLAIN WHEELS)
CRITICAL SPEEDS (R P M) FOR 17" SPINDLES

These are Critical Speeds not Safe Operating Speeds

Wheel Wheel Overhaj-.[g——~D1mensnon O
Shap Diam. | Thickness (See Fig. 30—Page 33)
No.
Inches Inches %n 1 11/2/,' 2 21 2//

| W 215 1 14 126,000 | 78,500 | 58,000 | 45,000 | 34,000
W 216 1 1 95,200 | 61,000 | 45,000 | 35,000 | 27,000
W 217 1 3% 76,000 | 51,000 | 38,000 | 30,000 |23,200
W 218 1 Lg 64,000 | 43,700 | 33,200 | 26,000 | 19,800
W 219 1 34 46,800 | 32,700 | 25,000 | 20,000 | 16,000
W 220 1 1 34,000 | 25,500 | 21,000 | 16,500 | 14,000
W 221 1 114 25,500 19,500 | 16,000 | 14,000 |......
W 222 1. 2 21,200 | 16,500 | 13,000 | 11,500 |......
W 223 1 214 16,500 | 13,200 [ 11,500 |.......|......
W 225 1Y p 74 86,000 | 57,200 | 42,200 | 32,000 (25,000
W 226 1Y 34 68,200 [ 47,000 | 35,000 | 26,800 |21,000
W 227 1Yy 3 54,700 | 39,500 | 30,200 | 24,000 | 18,800
W 228 114 34 40,700 | 30,000 23,800 | 19,000 | 15,200
W 229 114 1 32,000 | 25,000 | 20,500 | 16,000 | 13,200
W 230 114 114 27,200 | 21,200 | 17,000 | 14,000 |......
W 231 134 114 23,500 1 18,000 | 14,200 | 12,000 |......
W 232 144 2 19,000 | 14,200 | 12,000 | 10,000 |......
W 235 115 Y 67,000 | 48,500 | 38,300 | 30,300 {23,500
W 236 114 15 48,200 | 36,200 | 29,000 | 23,000 | 18,200
W 237 114 1 30,000 | 23,500 | 17,700 | 14,500 | 12,700
W 238 115 115 20,800 | 16,000 | 13,000 | 11,000 |......
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You are viewing an archived copg
TA

GROUP B—(SHAPED WHEELS)
CRITICAL SPEEDS (R P M) FOR -%” SPINDLES

These are Critical Speeds not Safe Operating Speeds

from the New Jersey State Library
LE 26

Wheel Wheel Overhang—Dimension O
Sllllape Diam. | Thickness (See Fig. 30—Page 33)
o.
Inches Inches 1401 1 114" o 214"
B 43 A 5 90,000 [ 55,000 | 36,000 | 25,000 | 17,000
B 44 = 3% 76,000 | 46,000 | 30,000 | 22,000 | 15,000
B 45 Y =% 115,000 | 67,000 | 47,000 | 32,000 | 20,000
B 46 14 = 116,000 | 70,000 | 49,000 | 33,000 | 22,000
B 47 4 37 116,000 | 70,000 | 49,000 | 33,000 | 22,000
B 53 A 5% 66,000 | 41,000 | 27,000 [ 19,000 | 14,000
B 3§ 1% P 116,000 | 70,000 | 49,000 | 33,000 | 22,000
B 63 Y i 102,000 | 62,000 | 41,000 | 29,000 | 19,000
B 64 A 16 116,000 [ 70,000 | 49,000 | 33,000 | 22,000
B 65 % % 116,000 | 70,000 | 49,000 | 33,000 | 22,000
B 71 5% vl 88,000 | 52,000 | 33,000 | 23,000 | 17,000
B 72 14 % 81,000 | 47,000 | 31,000 | 22,000 | 16,000
B 73 15 b 81,000 | 47,000 | 31,000 | 22,000 | 16,000
B 74 EE] = 116,000 [ 70,000 | 49,000 | 33,000 | 22,000
B 81 34 & 77,000 | 45,000 | 29,000 | 21,000 | 15,000
B 82 1 Y 90,000 | 55,000 | 36,000 | 25,000 | 17,000
B 83 34 2 97,000 | 58,000 | 37,000 | 26,000 | 17,000
B 84 b0 &= 116,000 | 70,000 | 49,000 | 33,000 | 22,000
B 92 A Y 90,000 | 55,000 | 36,000 | 25,000 | 17,000
B 93 % = 116,000 | 70,000 | 49,000 | 33,000 | 22,000
B 94 T & 116,000 | 70,000 | 49,000 | 33,000 | 22,000
B 93 %] = 116,000 | 70,000 | 49,000 | 33,000 | 22,000
B 96 g A 116,000 | 70,000 | 49,000 | 33,000 | 22,000
B 97 vl 3% 116,000 | 70,000 | 49,000 | 33,000 | 22,000
B 98 = A 116,000 | 70,000 | 49,000 | 33,000 |22,000
B 104 58 H 76,000 | 46,000 | 30,000 | 22,000 | 15,000
B 105 54 14 115,000 | 67,000 | 47,000 | 32,000 | 20,000
B 106 14 o 116,000 | 70,000 | 49,000 | 33,000 (22,000
B 112 34 15 50,000 | 31,000 | 22,000 | 17,000 | 12,000
B 113 A W 90,000 | 55,000 | 36,000 | 25,000 | 17,000
B 114 7 34 76,000 | 46,000 | 30,000 | 22,000 | 15,000
B 115 & |2 116,000 | 70,000 | 49,000 | 33,000 |22,000
B 122 34 3% 68,000 | 41,000 | 28,000 | 20,000 | 14,000
B 123 &= 5 115,000 | 67,000 | 47,000 | 32,000 | 20,000
B 124 g 14 116,000°| 70,000 | 49,000 | 33,000 | 22,000
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ABLE 27 ; '

GROUP B—(SHAPED WHEELS)
CRITICAL SPEEDS (R P M ) FOR " SPINDLES

These are Critical Speeds not Safe Operating Speeds

Wheel Wheel Overhax:lg—Dlmensmn 0]
Shape Diam. | Thickness (See Fig. 30—Page 33)
No.
Inches Inches 15 1" 114" 9 214"
B 41 54 54 45,000 | 31,000 | 23,500 | 18,200 | 13,800
B 42 14 34 45,000 | 31,000 | 23,500 | 18,200 | 13,800
B 43 WY = 108,500 | 68,000 | 45,500 | 32,000 |22,500
B 44 75 34 91,200 | 56,500 | 38,500 | 27,800 (20,000
B 45 = = 139,000 | 82,500 | 59,500 | 41,200 | 27,000
.B 46 % = ’| 140,000 | 86,000 | 62,200 | 43,200 | 28,500
B 47 14 e 140,000 | 86,000 | 62,200 | 43,200 | 28,500
B 51 % 34 60,500 | 38,000 | 28,000 | 21,200 | 16,200
B. 52 34 34 760,500 | 38,000 | 28,000 | 21,200 |16,200
B 53 A 5% 80,000 | 50,700 | 35,000 | 25,000 | 18,500
B 54 P4 15 80,000 | 50,700 | 35,000 | 25,000 |18,500
B 55 % Y 140,000 | 86,000 | 62,200 | 43,200 |28,500
B 61 34 = 51,000 | 32,500 | 23,200 | 17,700 '13,300
B 62 Ls 34 54,700 | 35,200 | 26,000 | 20,000 |15,200
B 63 A = 123,200 | 76,500 | 52,500 | 37,200 |25,200
B 64 Y S 140,000 | 86,000 | 62,200.| 43,200 | 28,500
B 65 1g 14 140,000 | 86,000 | 62,200 | 43,200 | 28,500
B 71 5% = 106,000 | 64,000 | 42,000 | 30,200 |22,500
B 72 15 Lg 98,000 | 58,200 | 38,800 | 27,700 |20,600
B 73 15 74 98,000 | 58,200 | 38,800 | 27,700 |20,600
B 74 w5 ol 140,000 | 86,000 | 62,200 | 43,200 {28,500
. B 81 34 = 92,000 | 55,000 | 37,000 | 27,200 |20,000
B 82 14 I 108,500 | 68,000 | 45,500 | 32,000 |22,500
B 83 34 74 116,800 | 71,000 | 47,000 | 33,000 | 23,000
B 84 & % 140,000 | 86,000 | 62,200 | 43,200 | 28,500
B 91 P2 5% - 46,000 | 30,000 | 22,500 | 17,500 |13,200
B 92 A " 108,500 | 68,000 [ 45,500 | 32,000 |22,500
B 93 16 = 140,000 | 86,000 | 62,200 { 43,200 |28,500
B 94 H - 140,000 | 86,000 | 62,200 | 43,200 | 28,500
B 95 1% = 140,000 | 86,000 | 62,200 | 43,200 | 28,500
B 96 g A 140,000 | 86,000 | 62,200 | 43,200 |28,500
B 97 = 34 140,000 | 86,000 | 62,200 | 43,200 | 28,500
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TABLE 27 —(Continued)

GROUP B—(SHAPED WHEELS)
CRITICAL SPEEDS (RP M ) FOR 1%” SPINDLES

These are Critical Speeds not Safe Operating Speeds

Overhang—Dimension O
Wheel Wheel .
Shape - | Diam. Thickness (See Fig. 30—Page 33)

No.

Inches Inchgs %N 1 1%11 21t 2%11

B 98 Y3 Y 146,000 86,000 | 62,200 | 43,200 | 28,500
B 101 %% % 45,000 | 31,000 | 23,500 | 18,200 | 13,800
B 102 %% 1s 60,500 | 38,000 | 28,000 | 21,200 {16,200
B 103 %% t3 92,000 | 55,000 | 37,000 | 27,200 | 20,000
B 104 5 34 91,200 | 56,500 | 38,500 | 27,800 | 20,000
B 105 Vi I 139,000 | 82,500 | 39,500 | 41,200 | 27,000
B 106 b %3 o 140,000 | 86,000 | 62,200 | 43,200 | 28,500
B.111 i It 45,000 | 31,000 | 23,500 | 18,200 | 13,800
B 112 3% 1 60,500 | 38,000 | 28,000 | 21,200 | 16,200
B 113 Y A 108,500 | 68,000 | 45,500 | 32,000 | 22,500
B 114 7z 34 91,200 | 56,500 | 38,500 | 27,800 | 20,000
B 115 - g 18 140,000 | 86,000 | 62,200 | 43,200 |28,500
B 121 4 14 60,500 | 38,000 | 28,000 | 21,200 | 16,200
B 122 % 3% 82,200 | 50,300, | 36,000 | 26,500 | 19,000
B 123" % P 139,000 | 82,500 | 59,500 | 41,200 (27,000
B 124 14 ¢ 140,000 | 86,000 | 62,200 | 43,200 | 28,500
B 131 1z 15 46,000 30,000 | 22,500 | 17,500 | 13,200
B 132 34 14 60,500 | 38,000 | 28,000 | 21,200 [ 16,200
B 133 34 34 72,000 | 44,000 | 32,200 | 24,000 | 18,000
B 134 T 34 82,200 | 50,300 | 36,000 | 26,500 | 19,000
B 135 1 s 80,000 | 50,700 | 35,000 | 25,000 {18,500
B 136 Y % 103,000 | 61,300 | 41,200 | 30,000 | 21,500
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TABLE 28
GROUP B—(SHAPED WHEELS)
CRITICAL SPEEDS (R P M ) FOR !4” SPINDLES

These are Critical Speeds not Safe Operating Speeds

, —Dimension O
Wheel | Wheel Overhang— Page 33)
SQ?PC Diam. | Thickness ee Fig. ST hage -
No.
Inches Inches 147 11 1447 27 214"

B 41 5% 5% 88,000 | 62,000 | 47,000 | 36,500 | 28,000
B 42 P2 3 88,000 | 62,000 | 47,000 | 36,500 | 28,000
B 51 g 3 108,000 | 72,500 | 56,000 | 44,000 |3+.000
B 52 3% 34 108,000 | 72,500 | 56,000 | 44,000 | 34,000
B 61 34 s 106,000 | 68,700 | 50,800 | 38,700 | 30,000
B 62 15 3% 95,000 | 63,500 | 46,700 | 36,000 |27,800
B 7t % 35 161,500 | 87,500 | 64,000 | 50,000 (38,700
B 72 2 % 145,000 | 83,200 | 61,000 | 47,200 |36,700
B 73 14 4 145,000 | 83,200 | 61,000 | 47,200 | 36,700
B 74 o - A B Y PR P PO P,
B 91 2 % 82,000 | 56,000 | 42,000 | 32,000 |24,500
B 101 5% H 88,000 | 62,000 | 47,000 | 36,500 | 28,000
B 102 % 5 108,000 |.72,500 | 56,000 | 44,000 |34,000
B 111 ey s 88,000 | 62,000 | 47,000 |} 36,500 | 28,000
B'112 37 14 108,000 | 72.500 | 56,000 | 44.000 | 34.000
B 121 14 15 108,000 | 72,500 | 56,000 | 44,000 | 34,000
B 131 % Y3 82,000 | 56,000 | 42,000 | 32,000 (24,500
B 132 3% s 108,000 | 72,500 | 56,000 | 44,000 | 34,000
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GROUP A—(SHAPED WHEELS)

CRITICAL SPEEDS (R P M) FOR 14" SPINDLES
These are Critical Speeds not Safe Operating Speeds

\Vheel Wheel Overhang—Dimeﬁsion 0
Shape | Diam. | Thickness (See Fig. 30—Page 33)
No. .

Inches Inches 1/211 1 11/21/ 2 21/2/1: . 1311 .
Al 3 214 26,400 22,000| 17,500| 14,200| 12,000 9,000
A 2 1 14 59,000( 43,500( 34,000/ 27,500| 22,500( 18,000
A3 % 23 24.000| 19,500 16,000/ 13,000| 10,000 7.000
A 4| 1l 14 43,000] 33,000| 27,000 21,500| 17,500 14,000
A5 34 1% . | 60,000| 45,000|36,000|28,000|22,000| 18,000
A6 34 114 52,000, 39,600/ 32,000/ 25,300/ 20,000/ 16,000
All 13 134 36,700| 29,200 24,000 19,500| 16,000| 12,500
A12 ] 1Y 64,000( 47,000( 36,500( 29,000| 23,000/ 18,000
A3 114 1% 57,000(43,000| 34,000| 27,500| 22,000( 17,000
Ald| B 7% 76.000| 54,000{ 41,000/ 32,500| 26,000 20,000
A1lS " 1% 97,000( 63,500{ 46,000| 35,000( 26,500| 18,500
A2l 1 1 46,000/ 35,000| 28,000( 23,000| 18,500( 14,500
A22 31 %% 76,000| 54,000| 41,000| 32,500( 26,000| 20,000
A 23 34 1 52,500{ 40,500 32,500| 26,000 20,000| 16,000
A 24 b4 3 102,000/ 66,000/ 48.500| 36,000| 27,000| 20.500
A25 | 1 1 47.500| 36,500/ 29,500 24,000| 19,000| 15.000
A 26 5% 5% 92,000 62,000( 47,000/ 37,000| 28,500 21,000
A 31 134 1 45,000/ 35,000| 28,000 23,000| 18,000| 14,500
A 32 1 % 72,000/ 52,000{ 40,000| 32,000/ 25,200| 20,000
A 33 1 1% 72,000| 52,000( 40,000( 32,000/ 25,200| 20,000
A 34 114 3% 64,000| 46,000/ 36,000( 29,300 24,000/ 18,500
A 35 1 3% 79,000( 56,000( 42,000| 34,000| 27,000| 21,200
A 36 134 34 64,000/ 45,000( 35,500| 29,000 23,500| 18,500
A 37 14 Y 88,000( 62,000|47,000| 37,500{ 30,000( 24,000
A 38 1 1 46,000( 35,000/ 28,000( 22,700| 18,000| 14,200
A39 | ¥ 3 63.000| 47,000 37,000/ 29.500| 23,000/ 17.500
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SECTION 11’

GENERAL OPERATING-RULES

11.1 RESPONSIBILITY

Competent persons shall be assigned to the
mounting, care, and inspection of grinding
wheels and machines.

11.2 INSPECTION AFTER BREAKAGE

Whenever a wheel breaks, a careful in-
spection shall be made to make sure that the
hood has not been damaged, nor the flanges
bent or sprung out of true or out of balance.
The spindle and nuts shall also be carefully
inspected. *

11.3 RErLACING HoOD

After mounting a new wheel, care should
be taken to see that the hood is properly replaced.

11.4 StarTING NEW \WHEELS

Al new wheels shall be run at full operating
speed for at least one minute before applying
work, during which time the operator shall stand
at one side.

11.5 APPLYING WORK

Work should not be forced against a cold
wheel, but applied gradually, giving the wheel
an opportunity to warm and thereby minimize
the chance of breakage. This applies to starting
work in the morning in cold rooms, and to
new wheels which have been stored in a cold
place.

11.6 TEST FOR BALANCE

\Wheels should be occasionally tested for
balance, and rebalanced if necessary.

11.7 TRUING

\Wheels worn out of round shalf be trued
by a competent person. \Wheels out of balance
through wear, which cannot be balanced by
truing or dressing, shall be removed from the
machine.

v

11.8 \WWET GRINDING WHEELS

Wheels used in wet grinding shall not
be allowed to stand partly immersed in the
water. The water-soaked portion may throw
the wheel dangerously out of balance.

All wet tool grinders which are not so de-
signed as to provide a constant supply of fresh
water shall be thoroughly drained at the end
of each day’s work and a fresh supply provided
just before starting.

11.9 SipE GRINDING

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.

11.10 DRESSER GUARDS

Wheel dressers, excepting the diamond
type, shall be equipped with guards over the
tops of the cutters to protect the operator from
flying pieces of broken cutters or wheel particles.

11.11 GrINDING RoOM

The space about the machine should be
kept light, dry and as free as possible from
obstructions.

11.12 LUB£11CAT10N

Care should be exercised so that the spindle
will not become sufficiently heated to damage
the wheel.

11.13 CHECK FOR WEAR

All arbors, adaptors, or other machine parts
on which wheels fit, should be periodically in-
spected and maintained to size. (See Rule 3.6.)

11.14 Work REsTs

Work rests (or plain tables) shall be kept
adjusted close to the wheel with a maximum
distance of 1§ inch to prevent the work from
being caught between the wheel and the rest.
The work rest shall be securely clamped after
each adjustment. The adjustment shall not
be made while the wheet is in motion.
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APPENDIX B
MOUNTED WHEELS AND POINTS

B.1 CrITICAL SPEED OF SPINDLES

Proper recognition of the ‘‘critical speed ™ is the most important factor in the safe operation
of mounted points and mounted wheels. Operation at the critical speed is very apt to result in
failure of the spindle, either through severe bending or fracture. A general understanding of what
is meant by “‘critical speed*’ is therefore important.

Every spindle with a wheel or point mounted on it has a certain critical speed at which vibra-
tion due to deflection or whip tends to become excessive. This critical speed varies with the follow-
ing conditions:

1. Dimensions of wheel—
2. Diameter of spindle—

3. Distance from support to base of wheel—

1. Increasing the size of the wheel (either diameter or thickness) will lower the critical
speed. Reducing the size of the wheel (either diameter or thickness) will raise the critical
speed.

2. Increasing the diameter of the spindle will raise the critical speed. Reducing the spindle
diameter will lower the critical speed.

3. Increasing the overhang (distance from end of support to base of wheel) will lower the
critical speed. Reducing the overhang (pushing the spindle back into the chuck) will
raise the critical speed.

The kind of steel of which the spindle is made has very little influence on the critical speed and
this factor may therefore be ignored.

The critical speed is not measurably affected by the short taper and reduced diameter at the
end of the spindle to which wheels of very small size are attached. See shapes B 43 to 47, etc., on
page 65. For all practical purposes the critical speed for this type of spindle can be considered the
same as if the spindle were of uniform diameter throughout its length.

It has also been established that the critical speed of the spindle is usually not influenced by
the type or style of machine used. However, the condition of the machine spindle and bearings
may to some extent modify the critical speed. Also, greater run-out and out-of-balance of the wheel
as rounted, will decrease the critical speed.

B.2 OPERATING RULES -

Tables 22 to 29 indicate the critical speeds for various standard mounted wheels and points
in combination with several standard spindle sizes and various overhangs. These are for smooth
unthreaded spindles. For many common combinations the critical speeds can be read directly
from the tables. For intermediate wheel and spindle sizes and overhangs not shown, the critical
speed can be estimated accurately enough by interpolation.

Operation at or near the critical speed must be avoided. It is recommended that the wheels
be operated at a speed not higher than 75% of the critical speed. (Note: This recommendation
of 75% 'is arbitrarily cstablished lo insure a good factor of safety. Under certain conditions it may
be permissible o operale up to 859, of the critical speed.) If it is found that the desired combina-
tion of conditions would result in operation at or too near the critical speed, a slight change in any
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one of the individual conditions may be all that is necessary to eliminate the danger of operating
at the critical speed.

For instance, it is desired to operate a 3§ x 34" wheel mounted on a }4” spindle at 30,000 rpm
with the wheel projected about 114" beyond the end of the chuck. Reference to Table 22 will show
that the critical speed of the spindle-is 32,200 rpm. Hence it would be unsale to operate under
these conditions. Assuming that the speed of the machine cannot be reduced, obviously some
other change must be made if operation at the critical speed is to be avoided. The following pos-
sibilities are suggested:

1. Reduce length of projection to 1'’ which raises critical speed to about 44,000 rpm
2. Reduce diameter of wheel to }4’’ which raises critical speed to 38,500 rpm
3. Increase diameter of spindle to ¥;” which raises critical speed to 49,000 rpm

It will be noted that any one of these changes should make it safe to operate at 30,000 rpm,
although the margin of safety by method No. 2 may not be as widc as desirable. \Vhere possible
a wider margin of safety should be provided.

B.3 THREADED SPINDLES

The critical speed of mounted wheels and points with threaded spindles is lower than for similar
wheels with smooth unthreaded spindles. Since the tables show the critical speeds for smooth
spindles, the safe operating speeds for threaded spindles are considerably lower. For 1§’ threaded
spindles the operating speed should not exceed 509, of the speed shown in the tables and for 14"
threaded spindles it should not exceed 60%. (Note: These recommended percentages are also arbitra-
rily established and under cerlain conditions it may be permissible lo operate up to 559, and 65% re-
spectively of the crilical speed.)

B.4 AcCTUAL SPEED OF MACHINE

With most high speed machines and where overhang exceeds 14", it is usually not possible
to increase the speed beyond the critical speed of the wheel spindle regardless of the rated speed
of the machine. \When the critical speed is reached vibration due;to deflection or whip puts such
a load on the machine that it cannot reach its rated speed when the rated speed is higher-than the
critical. This tends to hasten failure of the spindle and should be stopped as soon as noticed, and
the conditions altered as required. Occasionally it is possible to increase the speed through and
beyond the critical speed of the spindle, and it is then found that the mounted wheel or point oper-
ates smoothly at a speed considerably higher than the critical. This condition is seldom achieved,
and cannot be predicted. Therefore, it is recommended that the operating speed be maintained
at some point lower than the critical. However, under certain ideal conditions of trueness and
balance it may be permissible, where necessary, to operate at a speed higher than the critical pro-
vided the speed shown in Rule 10.3 is not exceeded.

B.S STRENGTH OF \WWHEELS

Mounted wheels and points are seldom made coarser than 60 grit and soft giades are seldom
required. Hence the wheels and points themselves are usually strong enough to operate safely at
a speed high enough to be highly efficient. However, under certain conditions, particularly where
wheel is mounted with little or no overhang and where the larger wheel diameters are involved, it
is possible to attain a speed considerably under the critical that might be high enough to be unsafe.

Table 21 shows the maximum speed that should be used for various sizes of wheels evert though
this be lower than the critical. This is based on the strength of average wheels commonly used. If
for some special reason it is necessary to use wheels coarser than 60 grit or of unusually soft grades,
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the speeds shown in the table may be too high, and the maximum recommended by the wheel manu-
facturer should not be exceeded.

B.6 CHucks AND MOUNTING

Worn chucks and lack of care in mounting sometimes result in considerable initial run-out.
This may result in spindle failure or in wheel breakage when the wheel is brought into contact with
the work.

B.7 WoRk PRESSURE

Work pressure, if excessive, can be the cause of trouble and a source of danger, through bend-
ing or fracture of the spindle even at speeds below the critical. Since it would be very difficult to
measure the work pressure, it is not practical to set up any definite limitations. Ordinarily the
work pressure will not be excessive unless an attempt is made to force the wheel beyond its cutting
capacity. An experienced operator can tell whether or not a wheel or point is cutting free. If the
wheel causes burning of the work, it is quite likely that excessive pressure is being used, especially
if the spindle is of very small diameter. A softer grade of wheel may permit the desired rate of
stock removal without using excessive pressure, If trouble is still encountered it may be necessary
to reduce the rate of feed.

If the machine speed is safely below the critical speed as determined by Rule 10.2, and if the
wheel runs smoothly when free, but not so smoothly when under load, it is quite likely that exces-
sive pressure is being used, and this should be reduced as soon as the condition is noted.
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APPENDIX C
GRINDING WHEEL SAFETY

The text on pages 52 to 58 is taken from a ‘‘Safety Manual'’ prepared in 1938
by the Safety Committee of the Grinding Wheel Manufacturers Association for
the use of salesmen, distributors and other field representatives of grinding wheel
manufacturers. It was felt that these representatives should have a more com-
prehensive understanding of the many conditions affecting the safe use of grind-
ing wheels than could be gleaned from the formal rules in the 1935 Safety Code.

If this information was of value to the wheel makers representacives in help-
ing them understand and interpret the Safety Code rules, the Committee felt
that it might similarly be of help to grinding wheel users. It is therefore in-
cluded here in the Appendix in order that it may receive widespread distribution
amongst those who are most vitally concerned with the subject.

C.1 -FACTOR OF SAFETY

It is customary for all wheel makers to test all wheels larger than a certain minimum size, at
a speed somewhat higher than the known or the recommended operating speed. For the largest
percentage of wheels the testing speed is 509, faster. Since the stresses from centrifugal force
increase as the square of the velocity it is frequently assumed that this test factor establishes a
“factor of safety’’ of 2}4{. If centrifugal force were the only thing to consider this would be true,
but there are frequently many other stresses in a wheel while grinding. Uneven heat, vibration,
side pressure, sudden impact, uneven or excessive mounting pressures all contribute their share.
When added together these stresses frequently cancel the established factor of safety entirely. In
other words, unless the actual breaking speed be considerably higher than the established testing
speed, breakage in operation might frequently result. -

This leads us to a study of the *“true factor of safety.” The common use of a relatively low
testing speed has created the rather general impression that most wheels, or at least all wheels
within a wide general classification are of approximately equal strength. 1f a wheel which has been
tested at a certain speed stands up satisfactorily under a given set of conditions it is frequently
assumed that any wheel which has been tested at the same speed is equally strong and can be safely
operated at the same speed.

This is decidedly erroneous. The first wheel might be so strong that the established testing
speed is far below the actual breaking speed, while the breaking speed in the second case might be
only slightly higher than the established testing speed. In other words, the ‘‘true factor of safety”
in the first case is much higher than in the latter.

The true factor of safety represents the relationship between the ultimate strength of a wheel
and the sum total of all the stresses in that wheel while in operation. The established factor of
safety merely represents the relationship between the stresses from centrifugal force while running
free at an established testing speed and while running free at a certain operating speed. There may
at times be a vast difference between the two.

‘In good engineering practice a factor of safety of 3 is not considered excessive when calculating
proper proportions for machine parts. and for parts that are likely to be subjected to shock a higher
factor is recommended. This is mentioned here merely to dispel the popular impression that for
grinding wheels a {actor of safety of 214 is liberal and that it might be satisfactory to ‘“shade” this
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occasionally. It is actually 2 minimum figure, and unless it is known that the “true factor” is
- higher it is very unwise to increase the operating speed of any wheel.

C.2 VARIATION IN STRENGTH OF WHEELS

The fact that a wheel can be easily broken is not necessarily an indication of poor quality. \\'e
must have ‘'weak ' wheels as well as ‘‘strong '’ ones in order to perform the multitudinous grinding
operations with which we are confronted. All of the scientific research and development work car-
ried on by the grinding wheel industry can truly be said to be in some way concerned with varying
(under control) the various strength properties of wheels. Few who are not very close to the prob-
lem realize how great this difference in strength really is. Many may be surprised to know that
with a single type of bond the strength of wheels within a practical usable range may vary as much
as ten to one. Yet this is actually the case.

The modulus of rupture of a 60 grit, Hard grade, Medium structure, vitrified wheel is 6300 Ibs.
per square inch, while that of a 16 grit, Soft grade, Open structure, wheel of the same bond is only
700 ibs. per square inch. Yet the 16 grit, Soft grade, is a perfectly good wheel and exactly adapted
to the machine and work for which it is intended. If it were stronger it would not be suitable for
the operation. Obviously, however, it would not be safe to operate both of these wheels at the
same speed and under the same conditions. Testing them at the same speed does not equalize
their strength.

What has been said here about vitrified wheels is equally true of wheels made with other bonds.
Many people have the decidedly erroneous opinion that any organic bonded wheel may be safely
operated at higher speeds than any vitrified wheel. It is important that the actual strengths of the
specific wheels be compared when-considering relative permissible speeds.

C.3 Hear Facror

It should not be inferred from the above discussion that it would be safe under all conditions
to operate a 60 grit, Hard grade, Medium structure, vitrified wheel at a speed 3.16 times as fast
as a 16 grit, Soft grade, Open structure, vitrified wheel. If the work is light in both cases and little
heat is generated this might be true because the stresses due to centrifugal force would be the only
important stresses to consider. If, hawever, the harder wheel is used on a dry grinding operation
where much heat is generated it might not be sale to operate it any faster than the 16 grit, Soft
grade, and if the heat is very severe it might even fail at the lower speed.

The heat factor is frequently neglected when establishing speeds for various grinding opera-
tions. ‘It is extremely important that it be taken into consideration especially in connection with
vitrified wheels.

Heat stresses in vitrified wheels brought about by severe dry grinding are similar to stresses
from centrifugal force. When a grinding operation rapidly increases the temperature of the periph-
ery of a vitrified wheel, that wheel wil! break at a lower speed than if the job is less severe. Like-
wise if a wheel is operating at excessive speed (so that the true factor of safety is low) less peripheral
heat will be required to break it than if it were operating at a lower speed. Therefore, when con-
sidering permissible speeds for any wheel it is important to know whether it will be subjected to
sudden or severe heating. .

The matter of heat is not one of a general hot condition but rather one of local spots or areas
or rapid changes.

-

C.4 LarcE HOLEs
Resinoid and rubber wheels used for snagging, and vitrified wheels used on precision machines
are frequently made with large holes. Vitrified and silicate wheels used for light cutlery grinding
are also made with large holes, Many users of vitrified snagging wheels, therefore, find it difacult
to understand why it is not practical to make this class of wheels with large holes too.
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Snagging operations are usually severe and the wheel is apt to be.subjected to heavy and sud-
den pressure or shock. The structure of a vitrified wheel is rigid and non-yielding, and in order
to withstand this kind of service it is necessary that the wheel at all times will have ample cross
section. A 24 x 3 x 12"’ vitrified snagging wheel of proper grain and grade could undoubtedly stand
considerable abuse when new or only slightly worn, but the situation would be quite dinerent as
it approached discarding size. At 16” diameter the remaining cross section would measure only
2’ in a radial direction and unless the work is unusually light it could hardly be considered safe.
‘1t would, therefore, be necessary to make absolutely sure that the wheel was discarded at 16” or
larger, and when discarded at thissize the economy of the large hole is very doubtful.

This reasoning does not apply to resinoid or rubber snagging wheels. The structure of these
wheels is better able to resist shock, and it is safe to wear them down closer to the hole, particularly
as they can be made with steel reenforcing rings.

With large hole vitrified and silicate wheels used for precision work and cutlery grinding the
situation is also different. These classes of operations require wheels of large size and wheels cannot
be used when worn below a certain diameter. It is not possible for instance to grind crankshafts nor
cams with small diameter wheels, nor can certain classes of cutlery work be done on small wheels.
Therefore, it is customary to establish the minimum diameter which can be used to advantage and
to calculate from this the most economical hole size, leaving sufficient cross section for safety. For-
tunately this work is not so severe as snagging and it is not necessary to leave such a large cross
section. On precision operations this has been established through experience by the machine
builders, and wheel sleeves and flanges are usually properly designed. On cutlery jobs there is
sometimes a tendency to wear the wheels down too close to the hole. This can be guarded against
by the use of flanges of adequate size.

C.5 INADEQUATE HoOLE (Small Spindle Diameter)

There are times when a hole of inadequate size may be an indication of a dangerous situation.
The small hole in itself does not weaken the wheel in any way, but it is, of course, a gauge of the
size of the spindle on which the wheel is to be mounted and may be 2 means of learning that a user
is planning to use a larger wheel on a certain machine than was intended by the machine maker thus
introducing a number of possible sources of danger. Let us cite a typical example. )

An order is received for a 12 x 1 x 14" wheel. Reference to Table 1 shows that the minimum
hole size for such a wheel is 1”’. Investigation discloses the fact that the machine js a small bench
stand designed to use 6 x 1 x 34" wheels. The flanges are 2’ diameter and the spindle runs at 3600
rpm. Obviously this speed is entirely too fast for a 12”’ wheel and the flanges are too small. The
light spindle and inadequate power will also aggravate the unsatisfactory conditions.

The slowing down of the wheel due to inadequate power is also apt to cause the wheel to develop
“flat spots,” leading tha operator to believe that the wheel has hard and soft spots. The bumping
action resulting from the flat spots may ultimately cause breakage.

C.6 Harp WHEELS

As indicated in preceding paragraphs, wheels of hard grade are stronger than soft wheels of
otherwise similar characteristics. It is a mistake to assume, however, that harder wheels are always
less liable to break even at similar speeds.

Hard wheels naturally wear less rapidly than softer ones and as maximum wheel life is always
desirable there is often a tendency for customers to request harder and still harder wheels. This
is desirable up to a point but if a wheel is supplied which is too hard, not only will it be inefficient
and less economical than the correct wheel, but may also be less safe.

A wheel which is too hard will generate more heat and if great enough in the case of vitrified
wheels, this in itself may cause breakage.
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A wheel which is too hard does not cut as readily as the correct wheel, and to compensate for
this the operator {s very apt to use more pressure. This in turn will generate still more heat and
unless there is unlimited power available, there will be a tendency for the wheel to slow down. All
of these things combined are very apt to set up stresses which may result in breakage.

C.7 ADEQUATE POWER

Wheels can be broken by lack of adequate power. If a wheel slows down materially when
the work is being applied it is an indication that sufficient power is not being transmitted to the
wheel spindle. This may be due to belt slippage or the use of too small a motor. When the wheel
slows down its cutting ability is also lowered and not infrequently an operator tries to compensate
for the inefficiency by using more pressure. This is particularly true on offhand work such as
snagging and if the pressure is at all sidewise or if the wheels are of thin cross section, breakage is
apt to result.

The size of a wheel does not determine the amount of power needed. A 12 x %" cut-off wheel
on average work requires a 714 hp motor to keep the wheel from slowing down in the cut and
causing breakage when it is pulled through the work at a reasonably economical rate. On the other
hand a 60 x 4’ cutlery wheel, once it gets in motion, would probably require not more than one
horse power to keep it going on light cutlery grinding. The amount of work done per unit of time
is the most important factor. In the case of the cut-off wheel a tremendous amount of material is
removed during the few seconds of contact time as compared with the very small amount of stock
removal spread over a longer contact time in the case of the cutlery wheel.

Many other factors such as the suitability of the wheel for the work and operating conditions
have an influence on the amount of power required. As these factors are apt to vary from time to
time it is well to insure a margin of safety by providing a margin of reserve power.

As a general rule it is well to remember that it may be dangerous to try to force a wheel beyond
its capacity with respect to the amount of power available.

C.8 MouxTtING

Mounting in its broad sense, including the equipment used and the methods employed, is prob-
ably responsible for more wheel breakages than any other single cause. With the assistance of the
specifications given in Section 7, it is simple to determine if the flanges and wheel sleeves are of
adequate proportions. It should be remembered that the dimensions there shown are minimum
requirements and in no case is it advisable to use smaller nor thinner cross sections.

A very common fault is to tighten the flanges more than necessary and unless the flanges are
made much heavier than the minimum dimensions shown in Section 7, serious springing and dis-
tortion may result. Few people realize how little pressure is required to spring flanges of even
normal proportions. The following simple experiment will often prove to be a revelation.

~Where it is suspected that flanges are being tightened excessively a wheel should be mounted
and the flanges brought up just enough to hold the wheel. An attempt should then be made to
insert a thin feeler gauge at various points between the wheel and the flanges. If the wheel and
the flanges are perfectly flat the feeler gauge should not enter. The man who usually mounts the
wheels should then be asked to tighten the flanges according to his usual custom. When this has
been done the feeler gange test should be repeated. The thickness of the gauge which can be in-
serted will indicate the degree of springing. (This experiment cannot always be satisfactorily con-
ducted with blotters between the wheel and flanges.)

When flanges are thus sprung, the effective area of contact is reduced and the pressure is moved
nearer the hole. (Blotters or other gaskets, though useful, should not be depended upon to equalize
the pressure in cases lije this.) If the flange has a pilot which fits into the hole of the wheel, this
tends to spring outward causing outward pressure inside the hole, a very likely cause of breakage.
The remedy is less pressure or heavier flanges or both.
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Wrinkles or *“scurfed " areas on blotters or gaskets cause yneven pressure and are also apt to
make the wheel run out of true. Care should be taken to avoid this as well as to prevent any foreign
material from coming between the flanges and the wheel.

Proper fit of hole on arbor or wheel sleeve is very important. If fit is so tight that it is neces-
sary to “wring"’ the wheel on, or otherwise force it into place, the wheel is very apt to be damaged
thereby.

Section 8 in the Code is devoted to the subject of Mounting, and should be carefully studied
as it contains a number of important rules, which, because of their simplicity, are sometimes ignored-
or overlooked.

C.9 ProT1ecTION DEVICES

All of the preceding paragraphs are written in the hope that they will eventually result in a
reduction of the number of grinding wheel breakages. It should not be assumed, however, that
this in any way reduces the need for suitable protection devices. Occasional breakages will un-
doubtedly continue to occur due to human errors of judgment or omission. Because of the potential
severity of injuries which might result, it is essential that proper protection be provided at all times,
even though every possible precaution has been taken to prevent breakages. We always hope that
the protection devices will never be called upon to function but if breakage occurs, it is essential
that they be in position.

C.10 UsE oF WHEELS ON MAKESHIFT EQUIPMENT

* Grinding wheels are intended to be used on regular grinding machines which have been designed
with due regard for the safety of the operators. All too frequently attempts are made to use grind-
ing wheels on makeshift equipment or equipment not intended for grinding wheels at all and where
little or no attention is paid to safety. Sometimes this presents a very serious hazard.

The following examples describe some of the more commion classes of unsatisfactory equipment.

C.10.1 Cutting-off Wheels

Thin cutting-off wheels are frequently requested for use on a regular woodworking circular
saw table. Speed is usually high and flanges are often of inadequate size and improper design.
Provision to take care of end play is seldom good enough for requirements of abrasive cutting and
the means for accurately controlling the plane of work traverse is often very poor. Last but most
important, the matter of a protection hood is usually overlooked entirely.

The widespread use of cutting-off wheels without injury to workmen has helped create the
general impression that such wheels are so safe that they can almost be considered foolproof. As
a matter of fact, the true factor of safety in such wheels while operating at the usual cutting-off
speeds is frequently less than in other classes of wheels operating at their normal speeds. Rule 9.2
in the Code even permits a lower test factor than for other classes of wheels. The reason for this
is that the efficiency of the modern cut-off machine depends upon high wheel speed and many wheels
in satisfactory use today are not strong enough to be tested at a speed 50%, higher, as is customary
with other types of wheels.

This need not, however, give rise to alarm when such wheels are used on properly guarded
machines. Wheel breakages on the modern cutting machines are not uncommon, but the machines
are so well gnarded that no one is hurt, and outside of the loss of the wheel, no one is very much
concerned over an occasional breakage.

Therefore, instead of stating that high speed cutting wheels are perfectly safe, it would be
much better to say that abrasive cutling on modern high speed cutting-off machines is a perfectly
safe operation. The use of the same wheels at the same or even lower speeds on a circular saw table
intended for woodworking might be very dangerous.
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C.10.2 High Speed Polishing Jacks

Nearly every wheel maker has been called upon at some time or other to supply ordinary grind-
ing wheels for use on high speed polishing jacks. The machines are usually light, being intended
for lightweight polishing wheels only; spindles are made with long overhang; flanges are too small;
and guards if available at all are of light construction, being intended merely as dust deflectors.
When these things are considered it is not difficult to conceive what might happen if a heavy solid
grinding wheel intended for much lower speed is mounted on such a machine.

C.10.3 Sandstone Replacement

Another example is the introduction of large grinding wheels on stands (they can hardly be
called machines) which were built to accommodate sandstones. The bearings are {requently of
the open ‘‘trough” type and the foundations are usually nothing but timbers. Flanges are often
small and unrelieved and hoods are seldom more than wooden splash guards. In addition to the
inadequate and improper equipment, there is seldom anyone in a shop where sandstones are used
who is familiar with the proper technique of mounting solid grinding wheels.

C.10.4 Iligh Speed Snagging on Light Machines

When resinoid bonded high speed snagging wheels were introduced several years ago, it was
soon discovered that most of the lightweight, plain bearing machines then in use were not suitable
for the new requirements. It was found necessary to design and build new machines for the new
high speed, heavy duty service and several machine makers turned themselves to the task.

Suitable high speed machines are now procurable from several reliable machine builders, but
every once in a while a wheel user is still encountered who believes that all that is necessary to change
to high speed snagging is to change the pulleys on his old slow speed machine and then buy some
resinoid wheels.

This practice is almost sure to cause trouble. Wheels are apt to break because of lack of rigidity
and improper bearings, and the increased weight of resinoid and rubber wheels, and in addition the
hoods are seldom strong enough to hold the pieces.

A machine may be entirely satisfactory for low speed snagging, but nat at all suitable and even
dangerous for high speed, heavy duty service, '

C.11 -SpeED VARIATION DUE TO WEAR OF SHEAVES AND PULLEYS

The importance of avoiding excessive operating speeds has been stressed many times. As a
rule, machine builders-design their miachines to operate at the correct speed, and it is usually assumed
that this speed will remain constant throughout the life of the machine. There are cases, however,
where wear may cause a change in the wheel speed.

During the investigation of a wheel breakage on a swing frame grinder it was discovered that
the wheel speed was much higher than it should be, and this was undoubtedly one of the contributing
factors to the breakage. Although the machine ran at the right speed when new, something had
happened. Investigation showed that the vee belt sheaves had worn to the point where the belts
became too slack. In order to correct this a new motor sheave was procured a little larger than
the original. This took up enough of the belt slack to permit operation of the machine, and the
sheave on the wheel spindle was not replaced, although it also was worn undersize. This changed
the ratio of sheave diameters to the point where the wheel speed was much too high.

It is not dificult to understand how the changing of one pulley can bring about a change in
wheel speed. Ordinary care and thoughtfulness should have prevented it in this case. It is quite
possible, however, for sheave wear alone to change the ratio of the effective pitch diameters and
thereby alter the wheel speed. If the sheaves are of different diameters, the same total wear will
probably result in a greater reduction in the pitch diameter of the smaller sheave. A difference in
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the materials of which the sheaves are made would also result in a different rate of wear. Thus a
change in wheel speed could be brought about so gradually that no one would suspect it, and even
measuring the outside diameter of the sheave pulleys would not disclose it.

When checking wheel speeds, old machine ratings:are not dependable, nor are calculations
made from measurements of the outside pulley diameters. It is recommended that a simple speed
counter and stop watch or a tachometer applied directly to the wheel spindle be used where prac-
tical. This should be done periodically.

C.12 SPEED ADJUSTMENT

Many grinding machines are made with adjustable wheel speeds to compensate for wheel wear
or for other reasons such as modification of grinding action. This adjustment is accomplished by
several different methods such as changing of pulleys or sheaves, shifting of belts from one set of
fixed pulleys to another, or the adjustment of a rheostat controlling the speed of a direct current
motor. All of these methods.are satisfactory if under proper control but proper supervision is
usually necessary to prevent the use of speeds that might be unsafe.

Rule 3.3 recommends that some mechanical means be provided to limit the maximum diameter
of a wheel which can be mounted. This rule is not in mandatory form because there are cases where
it is not practical to comply with the rule. In some cases of this kind, machine builders attach a
metal warning plate to a conspicuous part of the machine indicating the maximum size of wheel
{(and sometimes the type of wheel) that should be used for the various available speeds. This is’
often very helpful.

Rule 9.4 specifies that if speed of wheel spindle is adjustable, the spced adjustment shall be
in ‘control of authorized persons only. Some ifistallations are equipped with locks to render this
rule enforceable. This method is recommended wherever practical, particularly where more than
one operator uses a machine and where different sizes or types of wheels might be used.

The use of direct current motors with rheostat control is generally quite satisfactory. There
have.been a few isolated instances where electrical failures in direct current motors have resulted
in severe overspeeding. It is, therefore, recommended that where grinding wheels are driven by
direct current motors, electric interlocks be considered which will prevent overspeed in case of failure
of the motor field circuit. While the chance of such failure is extremély remote, experience has shown
that it has occurred, and usually with at least potentially serious results.

~

C.13 TureapED HoLE WHEELs—CoMyoN CAUSES oF FAILURE

Threaded hole wheels such as illustrated in Figure 31 (and other shapes similarly mounted),
sometimes fail in service from lack of attention to mounting details. Figure 31 shows the correct
mounting. Figures 32 to 36 inclusive illustrate the most commeon causes of failure.

Figure 32 illustrates what happens if the length of the threaded spindle is greater than the
depth of the tapped hole. The top of the wheel will be pushed off.

Figure 33 illustrates why the flange or backing plate for this type of mounting should not be
relieved. If relieved, there will be a tendency to pull the bushing out of the wheel.

Figure 34 shows a wheel mounted on a spindle which is not threaded back far enough to permit
screwing the wheel against the backing plate or flange. The wheel is not properly supported and the
bushing is likely to work loose.

Figure 35 shows a wheel mounted on a spindle that is not long enough. Load is concentrated
on a few threads only and bushing may break off.

Figure 36 shows a condition similar to Figure 35. Here the spindle is long enough but its
cffective length has been reduced by introducing a disc or washer between the flange and the base
of the wheel.
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CORRECT MOUNTING . SPINOLE TOO LONG RELIEVED FLANGE
WHEEL wiLl CRAGK
SPINDLE SHMORTER OFF HERE
THAN HOLE, PROVIDING
PROPER CLEARNANCE
BUSMING WiLL OF

FLAT BEARING GIVES PULLED QuT

GOOD SUPPORT

CORRECT INCORRECT INCORRECT
Ficukre 31 Fieure 32 FIGURE 33

EFFECTIVE SPINDLE
SPINDLE NOT TOO SHORT
' THREADED FAR

ENOUGH

SPINDLE TOQ SHORT

LOAD COMCENTAATED DM
FEW THAEADS

BUSHING WILL BREAK
HERE AND PULL OUT

LOAD CONCENTAATED ON
FEW THAEADS

BuSHING WiLL BAZAX
WHEEL SUPPORTED HERE AND PULL OUT

ON THREADS ONLY =

AFT YO WoRK LOOSE E&-THICX DISC MEDUCES
CFFECTIVE LENGTM
OF SPINDLE
INCORRECT INCORRECT ) INCORREGT
FIGURE 34 FiGLRe 335 FIGURE 36

C.14 ApapTor TYPE oF MOUNTING FOR TYPES 6 AND
11 WHEELS

Types 6 and 11 wheels are commonly mounted on port-
able grinders of the sander or angle-drive type, by means of
a central threaded metal bushing which is in effect a per-
manent part of the wheel itself. The wheel is merely
screwed onto the short threaded arbor and against the fixed
flange.

Another satisfactory method of mounting such wheels
on this type of machine is illustrated by Figure 37. In
this case the wheel is made with a plain unthreaded hole,
and a flanged adaptor is used to secure the wheel to the
machine. The diameter of the adaptor and the fixed flange on the machine are alike and both
are relieved in accordance with the specifications in Table 14,

FIGURE 37

C 1S PROTECTION \WASHERS

I’rotection washers, consisting of a thin shect of resilient rubber vulcanized to a thin metal disc.
are not recognized in the Code as an independent protection device. However, if properly applied,
they can be used as a valuable auxiliary protection, which might be especially desirable on certain
jobs where it is difficult to use a hood offering as complete protection as might be desired.

The effectivencss of these washers is dependent on their proper application. The rubber side
must be in direct contact with the abrasive surface of the whecl. For this reason all orders for wheels
which are to be mounted between safety washers of ‘this type should specify that “blotters” be
omitted.
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APPENDIX D
HANDLING AND STORAGE

As pointed out in Rule 2.1 all grinding wheels are breakable and some are very fragile. Hence
it is very important that great care be exercised in handling and storage to prevent damage that
might cause a wheel to fly apart when brought up to speed.

There are many satisfactory ways to store wheels safely, hence any mandatory rules which are
anything more than general in character might at times prove to be an unnecessary hardship. The
following suggestions and the sketch on page 61 are based on methods in common use in the plants
of many large users of grinding wheels, as well as in the stock rooms of grinding wheel manu-
facturers themselves and their distributors. They should be of help to anyone desiring to build
suitable storage facilities.

(a) Most straight and tapered wheels are best supported on edge in racks. Such racks.
should preferably be made to provide two-point cradle support for the wheels to pre-
‘vent rolling, and with a sufficient number of partitions to prevent wheels from tipping
over,

(b) Thin organic bonded wheels should be laid flat on a flat horizontal surface, away from
excessive heat, to prevent warpage. A heavy steel plate or a thick straight vitrified
grinding wheel makes a good foundation for stacking.

{c) Cloth backed thin discs shauld be supported as described in paragraph (b) and should
be stacked cloth against cloth to avoid damaging the cloth baclking and to prevent
warpage.

(d) Cylinder wheels and large straight cup wheels may be stacked on the flat. sides with
corrugated paper or other cushioning material between them, or they may be stored in
racks similar to those used for large straight wheels.

(e) A satisfactory method of storing large flaring cup wheels is to place them flat on a
horizontal shelf, alternating their positions so that they will be stacked base against
Dbase and face against face. -~

(f) Small cup and other shape wheels, also small internal wheels may be stored in boxes,
bins or drawers.
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STANDARD WHEEL SHAPES

TABLE 1. SHAPE TYPES OF GRINDING WHEELS

The following cuts and classifications are copied from Simplifier] Practice Recommendation R45-17 of the
Narional Bureau of Standards, Division of Simplified Practice.

Type No. 1 \WHEELS STRAIGHT

Type No. 2 " CYLINDER

Type No. 4 H ‘TAPERED Two Siprs

Type No. 5 “ REcEsseD ONE SIDE '
Type No. 6 “ Strarout Cupe

Type No. 7 " RECESSED Two SipEs
Type No. 11 “ FrLarisxg Cur

Type No. 12 H DisH

Type No. 13 “ SAUCKER

Type No. 16 Coxes  CurveED SipE

Type No. 17 o SQuare Tip

Type No. 17R " Rouxp Tie

Tvpe No. 18 Prucs SQUARE Exo

Type No. 18R " Rouxp Exp

Type No. 19 H Conicar Exp, SQUARE Trp
Type No. 19R " CoxnicaL Enp, Rounp Tip
Type No. 20 \WHEELS RELIEVED ONE SIDE

Type No. 21 “ RELIEVED Two SIDES
Type No. 22 “ RELIEVED ONE SIDE, RECESSED OTHER SIDE

The above shape types cover the vast majority of grinding wheels used. These type numbers, when used
with ditnensions corresponding to the applicable letter symbols, make it possible to describe completely and
accurately the shape and size of any standard wheel without the necessity of submitting a drawing, thereby
simplifying ordering and record keeping.
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Type No. 1—Straight Wheel T'vpe No. 5—Wheel, Recessed One Side

o H |

Type No. 2—Cylinder Wheel . e .
‘IType Na. 6—Srraight Cup Wheel {

il e L "L

1

o ghen
o
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F

Type No. 4—Wheel, Tapered Two Sides ‘Type No. 7—Wheel, Recessed Two Sides-
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l - T . Type No. 18 Type No. [ER
i L—H - | Plug, Square End Plug. Round Ead
r~ J f
‘I'ype No. 11—FLliring Cup Wheel

I"H .J Type No. 19 Type No. I9R
Plug, Conical End, Plug, Conlcal End,
J - Square Tip Round Tip
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UsE L_L-H" | Type No. 20—Wheel, Relleved One Side
R=Y - J—

Type No. 13~Saucer Wheel
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_i‘-H -~ 10

fe—— K —
Type Na. 21—Wheel, Relieved Two Sides
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T

2

i
Type No. 17 Type No. 17R Type No, 22—Wheel,
Cone, Square Tip Cone, Round Tip Retieved One Slde, Recessed Other Side
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MOUNTED WHEELS AND POINTS
Group ‘“A’’—Standard Shapes

A-40
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MOUNTED WHEELS AND POINTS
Croup “B’"—Standard Shapes

8-l 8-122 8-23 8124 B-I131 B~132 8-133 8-134 8-138

Croup “W"—Plain Shapes
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