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Information on the

PRINCIPLES OF
TOOL ROOM GRINDING

1o aid you in the

+  Selection
Identification

Specification

+~ Application

—of your grinding wheels

THERE IS A PRODUCT BY ‘CAREORUNDUM"
FOR EVERY ABRASIVE APPLICATION



Preface

DEBIGNED as an aid to the more efficient pro-
duction of high quality grinding, TOOL ROOM
GRINDING sets forth the basic principles of
correct grinding. The informative maternial of this
bool is offered as an aid to a better understand-
ing of grinding wheels and their relation to the
various tool sharpening and grinding operations.
The recommendations as to procedures and wheel
selection are a result of actual production surveys
and will assist materially in the practics of cor-
rect grinding procedure and the selection of the
proper wheel for specific operations.

Many of the drawings, photographs and charts
illustrating various machines, typical tool set-
ups and the results of correct grinding operations
have been furnished by machine and tocl manu-
facturers. We wish to express our appreciation
to these companies for their cooperation and
assistance in the publication of this boolk.
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OFF-HAN"D tool grinding op-
-erati.qhs__arieperfur-med.gtneraliy-
on two types of equipment,
hench and floor type grinding
machines of either the dry or
wet grinding variety.

The choice of a"‘dr}i'-'f or a
“wet!” grind is mainly depend-
ent upon personal preference,
cxperience. and the type of
operation to be performed.

Tn grinding off-hand, the tool

should be continually meving
across the face of the grinding

wheel so as to avoid excessive
grinding in one spot. In the
:g'rjndi'r[g- of tipped tools;, the
tool sﬁﬁﬁld be ground from the
Iﬁpfﬁ:—r the body to reduce the

~danger of chipping; the top is.

ground first, the front and side
Faces last. The whecl should be
kept running true and cutting
freely by frequent dressings
with either a Huntington or
a Star dresser.

Increased wheel efficiency
and life can be obtained in

‘Off-Hand Grinding

instances where the grinding
machine is powered by a vari-
able-speed motor. The motor
speed should be increased as
the wheel diameter decreases
due to wear. With constant-
speed motors, the surface speed
of the wheel becomes slower as
the diameter diminishes, and
the wheel takes on a softer
action and wears away laster
than when a constant surface
specd 1s maintained.

MHCHINE, or automatic,
grinding differs from off-hand
grinding in that the accuracy
of the surface produced de-
pends principally upon the ae-
curacy of the grinding machine

Advantageous accomumoda-
tion of both roughing and fin-
ishing operations on one ma-
chine can be realized through
the use of & coarse grit wheel
on one end of the spindle and
a fine grit wheel on the other
end of the spindle.

The hench type of grinder
is intended for lighter grinding
operations than can be per-
formed on the considerally
larger Aoor stand machine,

itgell rather than upon the skill
of the operator.

Llachine grinding procedure
offers the following outstand-
g advantages over off-hand
grinding:

1. Effects a saving of time for the operator.

2. Affords correct grinding angles.

3. Increases the life of fhe tool.

4. Permits use of harder wheel causing areater wheel life.

5. Increases production.

6. Tends toward finer quality of production.

7. Permits a smaller steck of tools,



Too great emphasis cannot
‘Emplaced upon the adoption of
currecl: and unﬁ'r::rm methods
af gnn:ﬂmg lathe and p!aner
tools for prﬂduchnn worl, All
grinding _-:_::pemhan,s- should be
executed in strict accordance
with specifications as establish-

ed by the tool designer as each

tool is specifically des:.gm:d for
t:E*rta.m upzratmnal hmlts

Tn both the Sell_e;:_r_._ and Gis-
holt tool grinders the tool to

Machine Grinding

he pround is held in a chuck.
This makes possible various ad-
justments so that any desired
angle may be ground. Multiple
rupmductnn of that angle can
be effected by utilizing  the

same ppm_tmns on the angular

adjustments of the chuclk.
Whenever necessary an ade-

quate flow of coolant should be

employed durng grinding so

as to eliminate the possibility
of excessive localized heating.

L SIBE RAKE
|

SIDE RaAaKE

=

ArGl

P
EE-IIJE CLEARAMLE

. BACK OR FROMT RAKE

““‘"‘I-

CUTTIMG
AMGLE

by
FROMT CLEARAMNCE
Sida View

FRoSMT Rakt

CLEARAHEE

Round Nese Revghing Taal

Blunt lools for cosf iron ond

Shorp toels far wrovght iron
and softer grodes of steel ... .. ..

CUTTIHG

E

»,

,4

the hardergrades af sleal. .y o v e veree i

FGR purposes of discussion
the angles of a tool are illus-
trated and defined. All angles
on the top of the tool are called
ralces—hack ralke and side ralke.
Anples on the side of the tool
are termed clearances—front
clearance and side clearance.
The included angle between a
rake and a clearance is the
cutting angle. Cutting angles
are nsually 60° to 75" for cast
iron to 307 for steel and
wroirht iron.
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THE [ellowing data and illus-
trations have been taken from
the chart of standard tools as
recommmended by WilliamSellers
& Company. The Sellers Com-
pany furnishes charts showing
machine settings for producing
correct angles with the Sellers
Tool Grinder.

Clogranca Front Reke  Sido Rake
&° n’ 14"

bavees 67 8° 22°



SELLERS LATHE TOOLS
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Tool Holder and Bit

TH:E: Armstrong Tool Holder

System invalves the pnnmp]e

of an inserted cutter in a per-
manent holder. The illustra-
tions .show the manner hy
which the “bits” should he
ground for various operations.

They may be ground in the

holder, but it is preferable to
transfer them to a special

grinding holder for sharpening,

The drawings are furnished by
Armstrong Brothers Tool Com-

‘pany, who also supply a chart

suggesting settings for grinding
il a Gisholt Tool Grinder.
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(CUTTERS and reamers are mosl ecosamically used when sharp eutting edges
are maintained by frequent prinding. & dull cutter proves uneconcmical [or
severnl rensons:

1. Doterioration of o dull culler is rapid, offecting a decroase in produclion.

2. Considerable tootk steck must bo ground away 1o bring an ir:I'rEq,u-uqllf
ground, dull culter Into usable condition.

A frequently sharpened cutter will remove metal rapidly and when the cutter
requires sharpening little stock removal is necessary for proper reconditioning.

grinding on the front faces of the
teeth, Grinding in this fnshioo main-
toins a definite tooth  profile. This
prafile must be retained as these
cutters are used o provide & given
form to their product.

Mecesapry clearanee is produced in
thia type of cutter by relieving, or
backing-off, the teeth when the cutter
15 mmade and, consequently, this factor
need not be considered in sharpening,

THERE are bwo methods of grinding cutters and reamers based upon the

MII_LII'-EG cutters are  penecally
made according to two distinetly dif-
ferent desizn principles and cach type
requices sharpening methods peculiar
unto itsell.

The first type of cutter is that
which s sharpened by grinding on
the top of the teeth back of the

cutting edge so as to produce the
necessary clearance. Included in this
group are milling cutters with straight
and  helical ‘teeth, aopular cuttecs,
fnee mills, saws and reamers.

The second type, including formed
cutters, pear catters, taps and certain
types of reamers, is sharpened by

Spiral Milling Cutter

direction of rotation of the grinding wheel in relation to the cutting edges of
the tepth. These methods are as follows:

A. In Methed A the prinding wheel
ratates from the body of the taoth
off the cutting edge. The rotation
of the wheel holds the cutter on
the tooth rest but the wheel raises
a burr on the cutting edge, which

“must be removed by stoning. And,
the wheel has a tendency to quick-
Iy draw the temper of the steel.

B. Method B rotztes the wheel feam
the cutting edpe toward the bady
of the tosth. There is less danger
af burning the tooth with this®
method but great eore must be
used to hold the cutter steadily
upon the tooth rest az the rotation
of the wheel often tends to turn
the cutler away from the rest.
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CUP wheels are also used for
the grinding of cutters and
reamers. The two methods of
using cup wheels are similar to
those used with plain wheels.

Mare care should be exer-
cised in the use of cup wheels
than in using plain wheels
because of the greater area of
contact hetween the wheel and
warle. All cuts should be light.

Plain wheels are usually used
on cutters up to 4" in diameter
while cup wheels are used on
the larger sizes. Plain wheels
should be used on only narrow
lands and the cup wheels in-
troduced for wide lands. The
diagrams show in an exagger-
ated manner clearance produced
by plain and cup wheels.

In using a plain wheel the
actual angle at the cutting edge
is much greater than the ap-
parent angle. The apparent
angle must be large enough so
that the heel of the tooth will
not drag heavily upon the work.

/)

B,
-::;x_.

|

Muothod A

Mathed B

AFPPARENT AMHGLE
ACTUAL AHGLE

Grnding en a Ploin Wheel

TTU’-L ArGLE

Grinding on o Cup Wheesl

CDRRECT clearance back of
the cutting edge is essential.
Insufficient clearance will cause
the teeth to drag over the work
resulting in friction and slow
cutting. Too much clearance
will cause the teeth to wear
rapidly and produce chatter.
Too much clearance is less ob-
jectionable than too little, how-
ever. The edge must be sharp
and the clearance angle correct.

A secondary clearance of 9°
to 30° depending upon the de-
gign produces a stronger tooth
and provides easy control of
the width of the land. The land
should be about - to " de-
pending upon the cutter or
reamer, When the land becomes

,too wide from many sharpen-

ings the secondary clearance
may be ground back to narrow
the land to the correct width.

The proper clearance angle
must be determined by experi-
ence. The following angles,

recommended by the Cincinnati

Milling Machine Company, are

advanced for gencral practice:

LAHﬂ-’J _;’ SEcOMDARY
CLEARANCE

| CLEARAMCE AnGLE

DECOMDARY CLEARAMCE
SrHgLE

Diogram of teslh shewing land,
cloarance angle and secondary
cleoraonce ongle

Ordinary Law
Carbon Steel.... 0% ta 77
Hard Steel..... ven N5%e BP

Steel Castings,..,. 6° to 7°

Cast lran,
Fast Feeds...... 3° to 7°

Bronze, Cast......10° to 15°

Tebin Bronze,

Very Tough..... 4" to 7°
Copper.ieevrana.. 127 to 15°
Aluminum........ 10° to 127

19



PRODUCING THE PROPER

CLEARANCE ANGLE |

- praperly 1o :

ter and the tooth
I methods
Themeth-

, upon the

the shape

With a Plain Wheel

e 15 Hsed (ol hine
3 —1

Bch -:il‘i-‘[&_\‘iiu

head, or both, and

iy STy e gt
and cutter set
Ll

jofh rest

With a Cap Wheel

IN'.using-a cup wheel, the cut-
ter center, the wheel center and
the tooth rest (moun ted on the
wheel head) are brought into
the same plane and the wheel
head lowered or raised to give
the required clearance. The dis-
fance the cutter or wheel is
moved 1s represented by DY
on the illustrations.

Some mﬁqﬁiﬁgﬁ_l‘iﬂ_ﬁré dials on
the work head which are oradu-
ated in degrees so that the
setting of the cutter is quite
simple. Others have a system
of gears in the work head far
producing the correct angle
and automatically indexingeach
taoth as the grinding proceeds.
Otherwise a caleulation must
e made or tables consulted to
determine the setting of the
tooth rest. Tables are shown on
page 23 which will illustrate
the various tooth rest settings.




S ETT' | G THE CU TTE R Plain Wheel Clearance Table

F OR setting work center and tooth rest below center of whee.l
to obtain 5% to 7° clearance with wheels of different diameters
when grinding on the periphery of the wheel.

Whool Wheel i i
_ : : | Diameter D for 5° D for 7° Diameter D for 5° D for 7°
- = h i 2.1/4 099 139 4174 87 262
When The Tooth Rest Is Monnied | "-'::'%- 10 ga ;*‘"‘J{’ 120 AT
. - 2-3/a 125 6% 4-3f4 209 .293
On The Wheel Head: 3 132 185 5 220 08
- 314 143 .200 5-1/4 231 323
3-1/2 154 216 512 242 339
3-3/4 165 221 5.3,4 .253 354
4 76 246 & 264 370

When The Tooth Resi Is Monnted -
; o : Note: If the grinding wheel is so large that it striles the
",l TI.E Tf'b’“- . i e | next tooth, a smaller whecl shauld be chosen and the con-

tets-rea_;ljusted-sh as to be carrect for the new diameter,
Cup Wheel Clearance Table

For setting tooth rest to obtain 5° and 77 clearance when
grinding peripheral teeth of milling cuiters with a cup wheel.

Cuttar . Cuttar
Diomajar O far 5° D dar 77 Diamefer D for 5° D far 7

12 .022 030 2-3/4 az .165
afa 033 .Das5 a .13z JED

1 044 .o6a 3-1/2 154 210

1-1fa 055 075 4 76 240

1-1f2 066 090 4-1f2 . a%E 270

1-3fa 077 105 5 .220 .300

2 /088 120 51f2 2432 3130

2-1/2 110 150 6 264 360

i

23



GENERAL INSTRUCTIONS

o el

T

'HE follos ring method is go The tonth she .|‘,]_...11 =3 r‘_"i":‘Tjru
e - ] | il'IJ:-I |: ’:I |:"1' f'-! .ﬁql';:_""'dJ‘f“.'?]n:;tE-

'.:'r_-l'u:t'r'j et with the w lanr-.':.i r L
Only Light Cats !

_..'..".:‘:.:'.I'.“I_il :l._.|| n Lk 'IEI |i|.|.l |_'|'|'|_|r'|.|]|-.l\.r-1 ‘lqj*

Swery light'cu

mount from

' -,1;-‘:_..1:4.'.-'.1;.'..i vhia nlzo be a litkle

; _11*‘:'3'3
Ry AL R e e e e e 15 e
past the wheel when indexin '-ﬁ_h;@ln'[i'-'

Wide Lands

VWV HEN the lands of the testh
‘become too wide from Dregquent and

LAND Too WIDE

Land tao Wida

1. Sharpon by grinding the land to 1ho
reequirnd eloaranze angle.

continued grinding. as lustrated, the
following procedure may be used:

~FINISHED LAND
/ : BACKED OFF

Soeendary Claarance Grownd

2. Grind the socendary elrordanes fo bring
the land io the corroet widil.

Grinding Wheel Speeds Imporiant

_f!is_ different sizes of grinding wheels

_are used en tool and cutter grinders it
ds important that the operator change:

the wheel rpm. when chanping

wheels to give the correct adfipom..
(peripheral  speed) to the wheel.
Wheel speed has o marked  effect

‘upon grinding wheel action:

1. High Spnpda—'WHquE aeis horder,
2, low Specds—Wheel acls saftor,

Sometimes the operator can change
the wheel speed so as to employ

efficiently & wheel not suited to the

work because of its grit or grade,
Thus, if the wheel acts hard the
wheel speed may be I.'t'fILti‘Ld and a
.aul‘ter action will resuft. The wheel
may he specded up should the action
be too soft. Bpeed tobles in s.fpam.

and rp.m. are shown on pages 94

and 95,

The following formulas may be
used for caleulating revalutions per
mmutl: ir.pm.) and surfaee fost per
minute {s.f.p.m.} ar peripheral speed.
‘The wheel diameter is in inches.

s 12 = sf.p.m.
P T3 1916 = whoel diomeler

31416 x whool diam. % r.p.m.
12




RECOMMENDED GRINDING WHEELS
for Efficient @peraiion

TLLUSTRATED on the fol-
lowing pages are the wvarious
types of grinding wheels used
on tool and cutter grinders and
universal grinders. Recom-
mended wheel gradings are
shown for each type of tool in
the section “GRADINGS OF
TOOL ROOM WHEELS by
‘CARBORUNDUM".”
Specific wheel gradings and
wheel shapes are given for each
operation on each tool. Each
grinder should be supplied with
‘anassortmentofgritsand grades

to take care of varied grinding

johs. Thefactorsaffecting grind-
ing wheel action should be
carefully considered,

Several specific gradings are
given for most of the wheel
shapes. The first grading is the
regular ALOXITE" aluminum
oxide vitrified wheel. This wheel
15 used principally where a
large number of the same type
of tool is to be ground and

where grit and grade can be
specifically fitted to the job.
The second grading . . . . the
“ALOXITE"”AA aluminum ox-
idevitrified wheel—is to be used
in cases where there is a di-

versity of materials and sizes
of tools to be ground, The AA

wheel is especially adapted to
hardened worlk., The AA wheel
15 easily diaﬂnguishabi& from
the standard aluminum oxide
wheel because of its pure white
color . . . . as compared to the
regular “ALOXITE" wheel’s
bluish color. .

The higher price of the AA
wheel may be a factor in the
determination as to which wheel
will perform most efficiently
and economically wour tool
room grinding, The somewhat
greater operational  visibility
attributed to the white color of
the AA wheel during grinding is
considered by a number of users
to be an advantageous factor.

E

STANDARD GRINDING WHEEL SHAPES
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STANDARD GRINDING WHEEL SHAPES

Typo.Noy 5—Saight Cup
— -
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STANDARD GRINDING
WHEEL FACES
For work requiring specinl con-
tour wheels, straight wheol types
can be furnished with any of the
Iollowing standarcd wheel faces.
Hr
—-

\PICAL TOOL

* ok % % 3 ok oF F % * ¥ *

Set-Ups

Setting-up Methods. ........... e
Spiral Milling Cutter. ...... i e g
Side Milling Cufter.......
End Mills with Shank.......,,.........
Large Face Mill Grinding..............
Grinding Corners of a Shell-End Mill....
Helical Milling Cutter. . ......ccc0vuunnn
Clearance Angle Grinding............
Fellows Gear Shaper Cutter......... :
Formed Gear Cutters............... ics
311 [ = PYrpr i e e e L i
L o L T e e o

Heb Grinding. . ............

30
30
31
31
a2
a3
33
34
3s
36
38
a9
40
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'TI-HE section concerns itself with

the methods of setting up a variety
ol Lol far sharpening. A description
ol grinding procedures accompanies
thie set up method foreach tool. Theze
are anly typical set-ups and should
not be construed as arbitracy. This
statement i3 borne out in that certain
illuptrations show a cup wheel in use
while. others. show a plain wheel,
There being so much variance of
opinion in the industry as which
wheel is maore cficient under certain
similar conditions, the odvantages
and disadvantages of ench type have

TI—IE cutter should be rl;lt:u.'r;itn_d on
# cutter bar supported by the foot-
stock to prévent sprinping. The trav-

ersc may be obtained by moving the

table or sliding the cutter on the
cutter bar, So that the cutter does
not rin off the tooth Test stops should
be used. If table traverse is used the
toath rest should be mounted on the
wheel head but il the cutter is moved

‘@i the ocutter bar the tooth rest

ghopld be mounted on the table bat
it must be mounted so as to be in
line with the wheel face.

The recommended wheel face types
for grincding this cutter are as follows:

Grinding o spiral milling culler

heen piven in an caclier section. It is
’.r,l:c reaponsibility  of the fool roam
supervisor to determine whether the
cup or the plain wheel is better sulted
to his needs and equipment,

For the purpose of emphasis we
wish to point out again that the
wheel head on which 8 plsin wheel g
mounted may be swiveled so that the
amount of hollow grinding will be
reduced. When using a cup wheel the
wheel head should be set ot an angle
of 1% to 0* to provide clearance for
the side of the wheel not engoged
durmg the netual grinding operation.

]

g cup wheel type 6 or type 11, or, @
plain wheel type 1. When using the
eup wheel you should make éectain
that the wheelhead isswiveled slightly.
This procedure will provide ample
clearance for the back side of thewheell

TI—E laed should be %" apd the
clearance pogle abouat 65 with a
secondary  elearance of abour 127
which should be as small a5 possible
and yet prevent drog of the heel of
the tooth on the work, The sides of
the teeth are pround to the same
specifications. The cutter should be
thinner at the inside edge of the
biade than at the outside edpe.
Thecutteris beld on a stud mounted
i the work head spindle, which is
swivelsd to the required angle for
the clearance. A type 6 or Il cup
wheel may be vaed or o type 1 plain
wheel., In using the plain wheel the

THE cutter shank i3 beld on the
taper of the work head spindic to
duplicate the working position of the
cutter in the milling machine, End
mills with shanks shouwld ncver hbe
located on - centers for sharpening.
Center location tends 1o spring the
mill cansing the mill to be ground out
af relation to the shank,

The tooth rest is [@stened to the
table and the waorl: head 35 swiveled

Lo procure the praper tooth clearance.,

Grinding the sidos of tha taeth
of @ Sida Milling Cuter

cutter arbor should be in & horizontal
positien and the wheel head may be

raized or lowered toe obtain clearanes,

Grinding the end foaih
on an End Mill with Shank



TUARGE face mills should be
mounted on the face mill g‘l:f"i'l‘_jlﬂ—

ing attachment designed far
ﬂm purpose. There are three

‘operations in the grinding:

1. Grinding the face ofthe teeth.

9. Grinding the periphery of
the teeth.

3. Grinding the corners of the
teeth,

The grinding procedure in these

operations is similar to that

utilized in the sharpening of a

shell end mill which is deseribed

on page 33. .
The corners of the teeth

‘should be rounded off by first

gnm:hng a 45° flat and then
angles of 22)4% on either side

“as illustrated. -Tl"it', face edges

should be %" wide and the
remainder should be g_f',m_inﬁd off
at an angle of about 7° toward
the center of the cutter. If a
true radius is desired the radial
grinding fixture may be used.

Grinding the faco of tha tocth
en on 18" diameler Faca Mill

Grinding tha periphery of tho toath
on an 18" diameter Face Mill

GrTmiinn the cornars nrlhl !nlh
‘of an 18" diameher Face RN

-~
FHE mill 18 ariounted on an arber
which 15 supported by the work head.
To obtain elearimee the wheel head
is raized or lowered and the worle
head is awiveled Lo an angle of 45°,
Mounting the tooth rest on the worle
hend i3 preferred as it allows the work
bolder to be adjusted without dis-
turbing the tooth rest, Care should
be taken to bold the Face of the tooth
against the tooth rest while grinding,

..,.I -| | :.-"..:—lll_.-u

E ksl % s v

R I L Ll el

LTI ER

TH'E- cutter i3 mounted on oen arbor
between centérs. The taoth rest should
be given a slight radivs and the cut-
ting face of the wheel should be
roubded convexly to about " radius
tapering back to the thickness of the
wheel, The tooth rest is set 5o that
its center anly will be in contact with
the cutter al 4 point on the vertical
center line of the prinding wheel, A
plain wheel type 1 is vsed. .
There are other methods that may
be employed. The wheel face may be
left sgquare and the wheel head tilted
slightly. With this method allownnce
must be made in the tooth rest setling
for the angle of helix so that the
resulting clearanee angle will be cor-
rect, With the same setting it can be
seen that as the angle of helix is
mereased the clearance is reduced so
that in & theoretical cose an angle of
007 wonld result in & zero clearance,

Beveling the cormars &f &
Shell Ene MIlI

Grinding o Haolleal Milling
Cutfer with stoop angle of helix
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SAWE are usually ground with
a 5° clearance angle, Asameans
of compensation for wheel wear
the saw should be divided into
quarters. Grinding should be
started on a new quarter with
each complete rotation of the

AW,

The saw can be mounted on
g sliding shell on a cutter bar

‘and moved across the wheel

face by sliding it along the bar,
or the table may be traversed.
The tooth rest should be fas-
tened to the wheel head or to
the table dependent upon the
wheelshape. Hard wheels should

be used in grinding saws as the

small teeth of the saw have a
substantial amount of dressing
action upon the grinding wheel.

TI—I-E' cutter is held on the
end of the work head spindle
which is swiveled to the angle
of the cutter. The tooth rest is
fastened to the work head and

a type 6 or 11 cup wheel is
recommended for the prinding.
In this operation the table is
traversed across the wheel face
with a horizontal motion only.

Grinding the feeih of on Angular Cutler

Urinding the foce of a Follows Spur Gear Cutter

Grinding the end teelh of an Angulap Milling Cutter

TI-IE mounting of the cutter
for grinding the end teeth of
an angular cutler i1s similar to
the mounting preparatory to
grinding the angular teeth. The
teeth are ground slightly low

at the center by swiveling the
worlk head 1° to 2% (As illus-
trated by thesketch above). The
work is traversed across the
wheel face and the tooth rest
18 [astened rigidly to the tahle.

Ts e ermaing o
eration using the cylindrical
grinding attachment, The cut-
ter is held on a stud mounted
in the work head which is set
to a rake angle of five degrees.
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FDRMED cutterssuchasgear
cutters must be ground radially
and equidistantly using a dish
wheel type 12, s0 as to preserve
the form of the tool. The face
of the wheel must align with
the radial center line of the
cutter as illustrated. An excep-
tion to this rule 15 found in off-
get cutters—3See illustration,

Form cutters can be ground
on a cutter grinder or on a sur-
face grinder with the proper
fixtures, The tooth rest i1s on
the back of the tooth being
ground. The grinding is simple,
but the following precautions
must be observed:

1. The whael foce must be alignad wilh
the radial eonter line of the eultor
except when arinding offsel cullars,

2. Tha whael faco must be frued earafully
with the dlamend held in o fixtura.

3. The whaol must be located caecfully
with respact to the wark.

4. The grinding is done on the side of o
dish wheel and the feeds must be light,

Posilion of

wheel face
ond culler
for radiall
typm cutior

Marraw Farmed
Cuttor

Position of
wheal faco
“and eullar
far affsel
culler

Grinding o' harrew Formod Cullar

Grlnding o Wide Facad Formad Cutlsr

:aru_u..!n__ L T
I e YR

an ——
N epETERE e

Cadter hrinding
ForMmeD cutters hawving narrow
formed cutting laces such as gear
cutters ¢an be ground as ilustraved.
The cutter is lald on the tool rest
which iz bolted to the tahle, The
cutter is fecd into the wheel by hand.
& type 12 dish wheel i3 used, Great
care must be used to grind the cutter
radially ond to maintain uniform
height on the faces of the cutter
teeth. This methad is rapid but re-
quires consgiclerable skill and experi-
ence for correct performance. A gear
cutter prinding attachment often
assures o much more accucate result.

THE cutter 15 mounted on 8 gang
arbor and is passed across the wheel
face by traversing the table. Atypa 12
dish wheel 18 recommended Tor the
operation, Tao insure correct spacing
af the tecth, the backs of the tecth
on a new cutter showld be ground
before grinding the face, Adjustment
al the work to the wheel during grind-
ing can be accomplished by revolving
the cutter toward the wheel shghtly
by tapping lightly against the tooth
rest halder. This rotates the cutter
a very small amount, therelby main-
taining the cutter face radia properly.
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BEFDRE grinding a cutter with the radial grinding attachment the wheel
should be trued to the radius of the cutter to be ground. The diamond halder is
placed in position and the slide set Tor the desired cadius. There ave two methods

of doing this:

1. Lock the fable longitudinolly, the wheel running of right angles ta i, swivel the

diamend and feed tho whoal fo it with the eress food en tho takio.

2. 5ot the whesl parallel with tho lable, brlng the diamend inte line with it and

fead farward with the lengitudinal toble feed while the diamond iz swiveled.

After the wheel is properly trued
the table should be locked, the attach-
ment work slide sghould be drawn
back and the diamond removed. The

wheel should then be raised or lowered
sufficiently to allow necessary clear-
ange. The relation of wheel to the at-

tachment pivol must be maintained.

Setewp for truing the grinding wheel for radial grinding

I ;

Mole: The above instric-
tions are for the Brown and
Sharpe Grinder, Other at-
tachments do not involve
truing the grinding wheel
bt merely rotate the worls
on B pivot central with the
wheel face,

=
i kALt .-.;H;‘i:.

FDLLGWING the truing of
the wheel to the correct radius,
the tooth rest is set into posi-
tion at the same height as the
center of the work holder. The
work is then brought forward
to the wheel by moving the
attachment work slide. The use
of harder wheels will lessen
wheel wear and consequent
loss of the proper wheel shape.

FDR those cutters with small
teeth the wheel diameter should
be small enough to clear the
teeth on either side of the tooth
being ground (see illustration).
The wheel is trued to the cor-
rect radius and the work ad-
justed asin setting up for grind-
ing convex cutters. Frequent
truing of the wheel will be es-
sential as the small wheel
running at a relatively low pe-
ripheral speed will wear quite
rapidly necessitating dressing.

Grinding tha leath of @ Convax Cullar

Grinding one-half of on
interlocking Concawve Cutfor
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STRMGHT—TDCI'I‘HED hobs are
ground in the same manner os focmed
cutters, radially on the fices of the
tecth. Preserving the profile of the
teetl s particularly important.

The method illustcated invelves
the use of a8 master form as o guide
for the tooth rest, The master form
is nilled with the same spiral s the.
lich and ita Accuracy determines the
aceurney of the hob following grind-
ing. The wheel must be trued to a
sharp edge, and angled identically
with the cotter whicly milled the hob.

General Information.......... 472
MU G ST R ) el e
R e o S A Hand Reamers. ............... 43
machine has a power table traverse
ancl perf:_:u."ms the indexing of the Taper Reamers,.............. 34

waork ﬂﬁindll:. aul:ﬁmat'u:nll'}r.
These two preeautions apply tothe
uze of this machine:

Special Purpose Machine for
Circular Reliefs.............. 44

1. Grind radially by lruing the whoel ond
salllng the wheel head correctly.

2. Grind the semo ameunl fram coch

toath.

It iz essential that these riles be
followed, or the tooth angles will he
altered which means the hob will not
produce the correct shape an thework,
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THE sharpening of a reamer is a
far  more delicates operation  than
sharpening & milling cutter in that a
higher degree of acocuracy 18 requined.
An crror of o few’ minutes in the
clearance angle of A milling cutter
does not perceptibly affect the results,
The clearance angle of o reamier must
be correct to within a8 few minutes or
satislactory results will not be ob-
tained from it use.

Since o narcow land of constant
width i5 required, two seltings are

NECESEATY &

1. Sharpaning the raomer by grinding the
proper eloaranza angles.

2, Grinding off the heel of the blode 1o
bring the land te tha desirod width.

THE required clearance being so
great, the cutting elearance of a hand
reamer for cast iron or bronze cannot
bepround by the cylindrical method.
Alzn, the reamer will not cutl so well
as when each blade iz ground sepa-

CLEARANCE
AMGLE

ol

%

V/'

/ " GROUND

Angles on a Reomer Biodo

rately. The cutting clearance is first
ground n the same manner &8s o

milling cutter and then thehlades are

backed off or given asecondary clear-
ance, The recommended width 1o
which to geind Tands {5 0.20" ta 0.25%,

Cylindrlcal grinding the culling clearonce of a hond rocmaor

AS the land for hand reamers for
steel iz only 0.006" to 0.008"% wide,
the clearance can be ground cylindri-
cally. The wheel must rotate so that
the heel of the blade strilees the wheel
brst, or there will be no clearance.

THE bevel corner of the blade
should have sufficient clearance to
prevent any drag on the heel of the
blade as= it iz the hevel corner which
dees most of the work, A type 12
dish wheel should be used to avoid
changing when setting up for the
comers. The secondary elearince iz
pround Grst and then the cutting
clearance is developed by the cylin-
drical method., The blade relicf is
then ground about 0.020% smaller
than the hole digmeter, allowing ap-
praximately '+" length of cutting
blade. The corners are ground last
using the same wheel head settings as
for prinding the secondary clesrance.

The slight spring in the reamer as it
strikes the grinding wheel gives the
clearance required.

The illustration is repeated sz the
principle 15 the same as grinding a
secondary clearance on g hand reamer.

I TAPER PRE AT

) o &.

Frafile of Haond Reamoer Blade

# —tl,

Froflle of a roughing
raamir Blode for Siog]
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THE cutting done by a Fnishing
reamer 15 with the front taper and
not with the cormer. The cutling
clearance should be ground cylin-
drically. To produce the clearance,
the heel of the blade must strike the
wheel befare the cutting edge. The
secondary clearance is ground leaving
o lpnd 0.006" to O.0DBT wide.

DUE to the taper and the diameter;
more care must be exercised in grind-
ing taper reamers. The land should
not cxceed L7 in owidth, A collet
should be used {or gavging fallowing
grinding. A trial cut & then taken
and the hole tested with a standard
plug before the reamer is used,

SPEC‘_I&L grinding machines have
been designed for grinding a circular
relief on the cutting edges of straghl
o1 taper reamers, or taps and cutters
thal have parallel or spiral blodes
This is accomplished by truing the
grinding wheel face to the correct
racdliug by means of the diamaned
dresser. This operation affards maxi-
narn support Lo the wheel and, ‘in
addition, provides sufficient clearance.

[ s

r TaPER PERRFT % a-_5°

& | Ade r
| |

T
LA ]

' v
- APRER PER FT.

Prefile of a Finlshing
Reamer Blade for Sles|

The cutting edges of a straight
tooth taper ceamer must be strasght
if satisfactory results are to be ob-
tained. Usually, stoning the teeth i3
sufficient. However, should the faces
be tao irregular to be straightened
in this manner, they may be ground
with a cup or plain wheel,

8
4 &F l’.lJTTr.l—/'i
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Tre proper regrinding of thread
chasers 18 very important as it regulis
in the die head operating without

trouble and in the prodicing of

threads that meet rigid specifications.
It is preatly preferred to prind more
frequently and obtain thereby high
rates of production. rather than tao
reduce production for the aopparent
convenience of less frequent prind-
ing. The character of the grind and
the methads of Uh-tammg it are very
‘important also.

For purposes of discussion, thread
chasers and their grinding are classi-
fied into three types as shown in the
illustrations which shiow COMIMOn e
amples of esch type, While the
sharpening of all chasers involves
grinding cither the cutting edge or
the chamfer (throat angle] or both,
the methods used may vary with the
type of chaser,

Proper grinding equipment will
result in more aecurate threads at o
lower cost per thread due to the more
accurate grinding of the chasers. With
proper fixtures the chasec can be

“swung under the grinding wheel ‘so

that the chamfer and Fface of the
chaser can be ground at almost any
angle and type of grind.

Fixtures are usually applicable to
uny grinder, such as surface prinders
and toel and cutter prinders which
have lonpitudinal, transverse and
wvertical adjustments as efficiency aids,

e

\
Tl

e —

\

Collapsing Tap and Dis Chaser |

)

Insert Tap and Die Chaser

TD facilitate better under-
standing of the principles in-
volved in the grinding of thread
chasers of this type, the chasers
have Leen classified inta three
gTOUpS:

1. Straight threads cut without the
fead screw, The chaser must
act as a lead nut to draw the
stock being threaded into
the die. This action 1s con-
trolled by the lead angle.

2. Strajght threads cut with the
fead serew. The leading ac-
tion of the chaser is not
reguired,

3. Tapered threads. The leading
action of the chaser is not
required.

The following information
has been supplied by the Landis
Machine Company for their
make of chaser. Chasers are
piven a rake angle 1n order
that they may cut a thread
freely and properly. Thig angle
will vary with the machine-
ability. of the metal being
threaded and must be deter-

Tangani Chaser

mined by experiment. The
takle =shown on the following
papge shows basic angles that
may be used for starting points
only. Chasers are usually sup-
plied with a 22° rake angle.
This table applies to Landis
Machine Co. chasers only. A
table for Jones & Lamson
chasers is located on page 40.
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RAKE ANGLES FOR TAMGENT CHASERS

Coarlesy Landis Macking Ca.

ANGLES ARE POSITIVE UNLESS OTHERWISE SPECIFIED

Mebarial Rake Angle
Cost Brass, ... eeeee 5 nogaliva e 0
Drown Bross, ... ..... 10" fo 227
Lo |0 R T e et ] =
Wroughtlron. ... .. ... 187
Malleable lron. ., ..., 187
Cost Aluminum. . .....107
Drawn Alumlnum. .. .. 28" te 337
Basie Steel. ., ... ..... 23"

THESE chosers must be ground as
tllustrated.

Special threads require individual
lead angles which are determined by
sublracting from 90 the angle of the
special chaser bolder inm which the
chasers are mounted and then adding
3 to the remaipder. The angles of
special chaser helders are stamped on
their under surface or in the sliding
block slots.

The lead angles are such that the
rear beesth of the chasers  extend
beyvond the center of retation when
they are set in the chaser holder. Thus
a hardened lead nut is formed which
gives the die the self-leading feature,

The rake angle must extend from
the throat throvugh the Nest full tooth,
which 1% the finishing tooth and must
have the proper rake, The rake angle
should include the second full tooth
on those chasess designed for cutting
threads of 20 pitch and Goer. The
chaser- is. said to have "“0Hp" rake

48

Matarfal Raka Angle
Seomless Sleal Tubing .. vouoes 257 10 28°
Annealad Mickel Steel. , ..., 25"

Hoal Troalad Mickel Sfael . .. 187 to 22"
Monal Matel. .. ..ovovanor ooy 287
Monganose Bronzo.....c..... 07 10 107
[ 6] T T it e i Y et s L 28"
BrOnmas . i it s s oirieasias iren an w00
[ R Y e e e

when the rake angle 15 ground so
that it includes the Brst o second
full tooth., The culting edges of chasers
baving this “lip'" rake must not be
beveled or roumded. Basic rake anples
are shown in the table as a basis Tor
determining the most efficient angle
which should be found by experifnent.

Chasar for threads cut withoul the leod scraw

£ or waas— | |

I
Ef| |I EHAMEER

frt el

o a5 A"T
“\J |

LE&D dnzit! |

—

TI.—LE lead angle will vary from 86 14°
to B8° depending upon the size of
the head and the diameter of the
work, This applies to N.C. (U5
Std.), Whitworth, and 5.I. threads
when cut with lead serews, The lead
anglesforall N.F. (S.AE.) and B.3.F.
threads should be 87, The lead angles
for Acime, square (with 7149 side
clegrance), round and other specinl
threads can be determined by sub-
tracting the angle of the special chaser
halders fram 00.

These angles eliminate the self-
leading leature of the chasers and
allow the legd screw to feed the wark
into the die without conflict on the
part of the chiasers,

CH_ASERS for tapered threads
without the taper attachment are
similar to those for cotting threads
with the lead sceew. Lead angles will
vary from 88 ta 90 14 depending
upon the head type and size, number
of threads per inch and taper per Toot,

4 or wr:-m—l-i
— | o
RakE Awn-.éé-!. "\
|

|
i
|

LEaD Skl

Thread Chaser far
throsds eul with the lead screw

The rake angle must extend acrass
the cotire width af the chaser. The
table shown lists basic rake angles.

The rake anples extend the full
width of the chaser. Basic rake angles
are shown in the table below. The
chasers designed for tapered threads
and cut with the taper attachment are
simalar Lo those desiponed for cutting
g straight thread without o lead screw,

RAKE ANGLES FOR VARIOUS MATERIALS

Courfery fomes & lamian Méaching Co,

Motarial Top Rake
Cast Brass....reeee. 5 neg-la 107 pos.
Crawn Brass........10° ls 20"
Manganess Bronze. . 257 ta 307
CORMEE s s brenins bt a0 1o 357
Casf lron .00 0.2 .207 Ja 25"

Moterial Top Rake
Wrought lren. ., ... PR 1 Jl |- o3
Sheal{Ti et iR e g 4
Alloy Stanl iy veneineniys 25" o307
Monol Metal. . .ooiieiinea. 25" to A0

Mete: The above angles are for all straight threading. For Mational Pi'p;: Thread-

: s
mﬂ_- _B.-'ul

taper per foot—a 107 top rake is recommended on most materipls

except brass which require 'to 87 depending on the analysis. As copper content
increnses the angle should be increéased proportionately to the copper incrense,
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2% 75 5 Shheal Qi e .ois
SO AbovE CEMTRER

1. Set jig to grind a 2° to 5° rake and straight across until chaser
measures 0.015" above center in gage.

2. Set jig head to desired top rake angle and then set the chaser
holding bleck to the angle necessary so that the land narrows
parallel with the chamfer. This angle will vary with both the
rake and chamfer angles.

3. Grind the top rake in until it cleans up the first full tooth, then
grind the chaser down until the reading is .006" to .008" above
center in the gage.

CHASER mokoing BLots SET 502
THaT LARD AAREOW FRlsLLEL
W TH CHAMPER

Jio HEAD, BRT GHALER wWOLDING BLock SET
TS POl TOP RAkk 50 THAT Lanl HeRROWS
PafmilbEl WITH CHAMRLE,

THLWE TLETH MUsT BE Too
HiGH o SUL THEYT FURMIRRMN

| T
09e T 0k
BEaRing To ComMTROL THE LLAD

ABoVE CEMIER

GRIHD Top

THELE TELTH DE RARE |1 To

THE CuTiiFo L1r Top 2:‘-*" UPERNT

LOW CHATIER Wikih RESULT LL Taard 7
1E T0B Fisk THET will CEHTER

START HARD

50

DIE

SRT 416 To abTaE 1° SET aia T SBTAH

o
Ha |L' BEVERSE DML et

SEE TAabeE
-L 157 ARIVE QEHTER ;
) _..; 1
x L J 3

I:tP'I"C..‘t'.E-‘:F : I "‘f

GRIHD SHESER WreTil &% LEsGT THALE CHbG LA

DRGIEED ToP RAKE ° 8% wET MLASULE S5 ABOVE CEATER IM THE

TAPER DIPFE MEaSJRIMG GUAGE. USudsLiy
QHE CHASER Witk READ BuidrTiy LELS.

D5 aBoUs CEmTLR

TAPER PIME Crast
HEASUR MG JUAGE

CEMTER --—'—'_':II

Instruclions for Sharpening Maolional Toper Pipe Chosors,
134" toper per fool) using Tapar Pipe Chaser Moasuring Gauge

ZLET CHaSER GRImOIsG Ji1g e
GRIMD. SQUaAfi UNTIL CHARLRR
HESRSUAESL 0I5 AR0VE QERTER IH
REGULARE PMESURIMD SadaE

SET N4 Ta SBTam 17 AND SET Jig Te oblain
_T'.:_|L" REYELSE SndLt DESIEED ToPf Rang

SEE Taiubl

THEHN SRIND ALER UMTIL THE

'—‘ﬁ::ﬁ_l_g! BlULL ToaTh Capleh T S SwagF POMHT
2 =

DIEE
CEMTER

Instructions for Shorponing Metienal Tapar Pipe Chasors
{34" faper per fool) using Standard Measuring Gouge

GRINDING BAKE

&l
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THE angle of the throat or
chamfer and the clearance and
its curvature are important in
the regrinding of tap and die
chasers. Each chaser in the set
gshould be chamfered the same
depth and angle. This insures
that each chaser will do its
share of the cutting, The fol-
lowing table shows the relation
between the angle and the num-
ber of threads:

Qia Choser

ANGLE OF CHAMFER IN RELATION TO THREADS

Coorlasy The Geamefefe Toal Co.

Humbar of Throads US55, V. Whitwarth Acme and simifar
Chamfarod Threod Forms Thraad Forms
1 45 a3
1% a3 27
2 22 15
| 113

A long chamfer should be
used where possible. A 22 (2
threac) chamfer is usually sat-
isfactory. A 15 (3 thread) or
even longer chamfer may be
necessary on  certain tough

materials to produce the de-

sired results. A short chamfer
of 43 (1 thread) is usually used
when threading close to a
shoulder, but sometimes a 33
(115 thread) chamfer may be

used. The longer the chamfer,
the less the strain.

The width of the land must
be the same on each chaser
in the set. As the cutting edge
is ground down nearer to the
center in regrinding, the hook
angle should be increased slight-
lv. Increasing the hook angle
gives the same effect as origi-
nally produced prior to the
cutling edge's being ground.

T APPED or hobbed chasers
may be ground on either the
cutting face enly or on the
chamfer, except in those cases
where the chasers thread against
a shoulder. The cutting edge
only should be ground under
this condition.
Manufacturers’ recom-
mendations differ as to the
grinding of tapped chaszers.
Some companies recommend
that all grinding be done on the
chamfer with only an occasicnal
touching up on the cutting face
because of the difference in
design. The recommendation of
the tool manafacturer should
ke followed on such operations.

Grinding the foce of o Chaszer

Grinding tho Fa<o of o
Dir Tap Chaser

Fmmporiant
1. Grind sach chazor allke.

2. Fellow tha orlglnel grind os clozaly
as possible.

3. Toke light culs dnd do nol grind' In
ane tpol.

4. Take a light finlshing eut on sach of
fho four chasors with the machins of
the samo solling.
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MILLED CHASERS are
ground on the chamfer for the
most part, although they may
e touched up on the face
where necessary. Irregular and
chattered threads result from
too much stock being ground
off the face of the chaser.

The bottom photograph on
page 33 shows the appearance
of each chaser in a set when the
chamfer is evenly ground, Note
that the advance of first thread
on each chaser and the cham-
fer has slightly more clearance.

Milled Chasers with ariglinal grind

¥

Grineing tha Chamfer an a Chasar

Milled Chosers after continued correct grinding

Chamfor Grineding Chart
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CORRECT—This figurs.

thows a geed chamilar
grinding. Mobo ihe alighi
drarancs and 6 con-
cava curvaiure obaoul

the' somo os the curve

of tho stock thal s
throaded.

INCORRECT—The
elearones ls lon greal
kocousn the henl i
fraune o,

INCORREGT—Thn

drarance s oxcrivivn
from los much euryos

LIETETA

IHNEORRECT—Thn
clogranee  |s  convex
and will rab ond noh
euls

EVEHLY GROUMD CHASERS IM A SET=—Mo'te the odvance ef firsl threed on cach chowr
whan the chamfer is evonly ground end has 2lighily mere clvaranca than tha threcd.

Grinding Wheels Recommended
For Efficient Operation

See page 114 of section “Gradings of Tool Room Wheels by
‘CARBORUNDUM","
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the same thing as applied to
chasers. Tapped and hobbed chosers

Tapped and hobhed areterms mean-
are the same. Other terma that have

ing

&

grinds recommended by several manu-
facturers of chasers. It should benoted
that these prinds may be vared to
meet specific conditions an the shop,

the manofarturer’s recommendation.
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THE hook is ground in order that
the chaser may cut normally and the
frce apple is pround so that the
thrends at the throat will cut freely
while those behind the throat will
ruly alightly and hold the lead. The
chip clearance is to allbw more room
for the removal of the chip at the
throat end of the chagser. The grind-
ing sharpens the hoak angle, the face
angle, apd the chip angle in one
pperation. Chasers requiting shaspen-
ing should have from 0.005" to 04015
pround from the face. All chiagers are
eround uniformly on the hoole angle

The circular chaser can be ground
for any amount of clearance or rub
thal affords best cutting aetion, The
opimum is obtained by taking a light

‘or heavy cut on' the face as required

for the desired result. Ehasers thal are

Cireular Throad Chaser

nsed on maehines which ailow the die
head to “Aont’ & large amount should
have less stock removed from the face.

Cirzular Chaser Tarmi

o

\\

See page 114 of section “Gradings of Tool Reom Wheels by

‘CARBORUNDUM"."

The following toble of angles is
Tasic for the different matertals. These
anples wall wary with the material,
the condition of the machme, the

Foce Heok Chip

Meterial Angle  Anple Cleorgace
Bossomar

Seraw Stock 17307 25”7 12°
Alloy Stacls, .. 17300 25° 12°
Cast fron..... e 10° 12°
Malleable fren 130" 207 127
Tool Steel. ... 1° 157 12
Stesl Tubing.. 1°30° 25" 12
COPPITiin. e B 25" 127
Aluminum.... 2° 25" 127

FDLLDWING prinding, chasers
should~be stoned lightly to remove
the burr produced by the grinding
and to eliminate “shaving.'” For this
operation The Carborundum Cam-
pany recommends their silicon carbide

speeds used and the coolant, and the
length af throat allowed, With high
speeds deecrcase the face angle and
low speeds Increasze the foce anple.

Foco Hook Chip

Mareriol Angla  Angle Cleorance
Monel Metal,. 1730 25! 127
Cast Bross.... 0O 5% meg. 127
Brass Twking., 17 £° 127
Brenzo....... 1°30° 207 12°
Rubber. . .... 2 30’ o 12°
Fibres..icocas 20 5 mog. 127
Taper Pipe..., @7 25° 127

slip stones MNo. 83 or Mo, 89. Each
has a knife edpe of a sharper angle
than that an the chaser threads. The
stoning should be light so as not Lo
remaove stack from the chaser but
merely to clean the threads propecly.
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PRILLS ARE DIFFICULT TO GRIND

Tue demands placed upon the mad-

ern high speed twist drill are perbiaps

‘greater than those placed upon any
other small tool used in manufactur-
ing. This is in spite of the fact that
the drill often works under the most

adverse conditions and little or no

thquk_ht'is glven to its sharpening or

conditioning. No other taol is so
~difficult te grind without the proper
equipment. Compariog  Che cesults

produced by a drill ground in o
haphazard mannes with those of a
drill properly ground and working
under ideal conditions reveals «
tremendous loss of efficiency. -

";,'l_ru_l.gp of Drills

There are several requirements for
f pecfect working drill, the lack of any
‘one af which will result in high dyill-
ing costs and many i.ﬁlpl}'rfléct hales.

j Fogual Lengih of Cuiding Lips

m’}”&"

@ Correetd and Egnal Angle
of the Calting Lips

I'I_‘.J:.

angle being

@ Correct Clearance Beltind
the Caitting Edges

:-*..' : ..'.1..|r.\-j=j1i'_
" {:_'I

from
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IF the webas too thicl, excessive
power 15 reguired in drilling. If too
thin, the point is weakened sothat it
cannot withstand the thrust of dnll-
ing and the drill will fail. Since the
weh increases in thickness. as the
shank is approached and since this
central web does no cutting it 1s
important that it should oot be

MModern maintenance demands ac-
curate machine grinding of drills; for
in nocother way can they be ground
accurnlely and so produce efficient

A, Grind the cutting edge which
develops the angle and clearance
correctly.

B. Thin the paint (pointing) by off-
hand grinding a groove on each

Drills broken o crocked in the
web may be salvaped by cutting off
the broken sectionwith a thin cutting-
off wheel ond grinding the catting

thicker at the point than necessary. )
The point thinning, as this reduction

in web thickness is colled, should
not be carcied too far up the flute and
it is very impartant that the exack
center of the drill be mamtained.

In general the web thickness at
the dull point should be about one-
eighth of the thickness of the drill|

drlling. A properly  desipned  drill
grinder will sharpen drills: that will
not only last twice as long, but also
drill mueh faster and maore Accurately.

gicle of the flat between the cutting
eidpes on oA round faced wheel.
Better results can be obtamed by
utibizing machines designed for
the purpose which have fixtures
for securing the drlls properly.

edge a8 in !.hEI.I.‘pI:!I'li.I'.I.g operations. The
cutting-off wheel should be mounted
on a tool or cutter grinder to facilitnte
efficient nndensyaction in cutting-off,

GEMERAL SHARPENING QFFHAMND. ...

MACHIMNE SHARPEMING . .. ...........

PFOINT THINMING . . ... oo

EUTTING OFF, .y i ccaviamans v v

Sce page 116 of "Gradings of Teool Room
Wheels by "*CARBORUNDIUM' ' section.

Sce page 116 of "Gredings of Teocl Room
Wheels by 'CARBORUNDUL" " section,

See page 118 of "Gradings of Tool Room

Wheels by 'CARBORUNDUM® " seclion.

See pape 118 of “Gradings of Tool REoom

Wheels by ‘CARBORUNDUM® " seclion.

TABLE OF DRILL DIAMETERS AMD WEB THICKMESSES

Wab

Diomotor  Thicknoss Diamefer
1747 040" 19f3z"
' zfaz” 043" 582"
Efe™ 47T 21 /34"
! 11/32" 050" 1112
' afa" 054" 23/32"
1332  oa1” af42"
7ia"  oe4” 25/327
15fa2"  .o&6a" 13f16"
1/2" o7 27 faz”
17/32" 075" 78"
2/187 078" 29/32"

Veb Wob
Thicknoss Digmefor  Thicknoss
7" 1516" J1F
.oaz" 31 a2 120"
085" 1 azar
0as" 1- 118" a3
072" 1- 1/8” .1ag"
o9s" 1. 3018 145"
099" 1- 1/4" 52"
A03" 1- 516" 159"
067 1- 3/8" 68"
10" 1- 718" arFat
Anar 1- 12" Jeg?
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TrE sharpening, of taps consists
generilly of grinding the taper at the
cnd and the clearance back of the
cutting edge along this taper. Flutes
must sometimes be ground, buk if the
taper and the clearance are properly
ground’ the flute grinding can nearly
always be eliminated.

The length of the reliel is impartant
and will vary with the type of tap,
It 15 long o nut taps, short an plug
taps, and almost zero on bottoming
taps. On hand taps the reliel usually
extends 4 to 5 teeth back from the
end. Each flute must have exactly
the same angle or the tap will not
start trie, Theaccuracy of the grind-
ing can be checked by turning the
tap bwo-thirds through a nut and ex-
amining it from the opposite end. The
clearance on taps is guite impoctant
and should be checked carefully.

L L

Group of Taps

The illustrations below show the
wvarious types of clearanceswhich may
e produced by different methods and
are designed’ to be self~explanatony.

Lamn I:lI

15"; ;

15" flol clearance. The angle (s the
minimum that will pravant hoal
drogaing and yel it iy lac greal,

I

I‘:;I"'I.AHD
i

E-I-

5" fiot cleorance shewing thet nearly
holf of tho flute Is nal cloarad af alk

15 SRR

15° convex clearance showing
thal the angle |5 oxecessiva.

BT

5 canwvox clearance showing (ha
smalll angle neeassary to previde
ample clearance fo tho culting edga-

jl-J:"‘-ﬂg._'Fl'E may be sharpened by offhand
grinding but a high degree of skill is
required and the results are wery
often unsatisfoctary. The flutes mey
be ground offhand Dby passing the
tap under a grinding wheel which
has been trued to the radius of the
flute. The use of a tool, and cutter
prinder Insures maore accurate and
satisfactory work than is  possible
with the off-hand method.

T‘HE faces of taps can be ground
in a manner similar to the grinding
of formed eutters, The worlk 15 leld
between ceoters and the tooth rest is
mounted on the table with the hlade
ggainst the face of the groove placed
in the tap for chip clearance. Should

SQUARING EMDS..... couniisn

Broken tecth should be completely
ground out. This proceduare lowers
the efficiency of the tap very slightly.

Should the veliel become too long,
particularly on bolioming taps, the
tap may be shortened by culting off
ithe unwanted portien with a thin
cutting off wheel. The maunting of
the wheel on a tool and cutter grindes
or regulac r_‘utting off machine ig
recommended for satisfoctory reaults,

thiz positioning be impossible, the
tooth rest blade should then be rested
against the heel of the threads. Ad-
Justment of the work to the wheel i3
accomplished by tapping the tooth
rest lightly. This tapping revolves
the work very slichtly as is desirahle,

See page 130 of “Gradings of Tool Room Whoels

by 'CARBORUNDULL" "' section,

CUTTIMNG OFF, .. ccvvniinnansn See pape 130 of ' Gradings of Tool Reom Whesls
by 'CARBORUNDIIM " section.

GRINDIMCG RELIEF. ...........

+See page 128 of " Gradings of Tool Roosm Whesls

by 'CARBORUNDLIM ' scetion.

GRINDING FLUTES............

c3ee page 130 of "Gradings of Tool Room Wheels

by "CAEBORINDUM' ' section.

POLISHING FLUTES........... Bee page 130 of '"Gradings of Tool Room Wheels
by 'CARBORUNDUR' " section.
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ﬂ cup wheel is recammencded for the
backing nff opecation which affords
the teeth proper telief, T he Burnimg of
swivel head slide enables rectangular
ar sguare: broaches with angilac-cut
teeth to besharpened easily. Theteeth
are undercut 6% to 107 to give s curl
to the chip. The chip cut by each
footh is D01 to Di007" deponding
upon the matenal being worked: The
recommended clearance anele 15 307,

Grinding the Backs of tha Teaihof & Broach

THE procedure for sharpening round
broaches is as follows: The broach is
ploced between the headstocle and
the tailstool center with a lathe dog
driving the broach. The awivel head is
seb ot the proper angle (0 to 12 de-
greca) and is then adjusted further
until the prinding whesl {5 directly
ayver the center of the broach,

The grinding wheel sssembly is
then followed by the hand wheel until

grinding wheel is in the recommended Grinding the

position for efficient broach grinding. Facos of Breach Toath

BACKING OFF ... civivriansiss Bee page 112 of “Gradings of Tool Boom Wheels
by ‘CARBORUNDUINM" " section.

FACE GRINDING, . .. ..0.....50e page 112 of “Gradings of Tool Room Wheels
by ‘CARBORUNDUN' " scction.

NOTCHING . ... - iiieeee s See pape 112 of “Gradings of Tool Room Wheels

by ‘CARBORUNDIIR® ' section.

Surface Grinding.............. 72
Cylindrical Grinding........... 73
Internal Grinding. ............ i)
Tool Post Grinders. ,.......... 78

Lapping in the Teol Roem..... 80

® Finlshing Die ond Melds
@ Plug Goges

@ Ring Gages

@ Thread Gogos

@ Cylindrieal Wark

71
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S‘URF&CE grinding, one -JF the
more important DpI:I'EI‘tIEIﬂ-'EI mrt’mmﬂl
in the tool room, is designed to pro-
duce accurate flat surfaces from roogh
planed or milled waork. The metal ta
be surfaced may be fully hardened,

case herdened, o in the annealed
canditian.

- There are several types of gurince
grinclers in general use. Tool rooms
miny hayve one or more of the types
listed: : '

Plain Whenl, Rociprocating Tabla:
I Cylinder Wheal, Reclprecating Tebla
- Plain Wheal, Refary Tobls
b+ Cylindor Wheel Rofory Tabls

Asapeneral rule, the more rigid the
machine, the more accurate the
results. The best policy 8 to avoid
malkeshift equipment and use only
those machines dea.{g:m:ii for surface

'g:m:hng. Thece are a few machines,

TH‘IS type of surface grinder is

probably the most ]‘.i::]‘.lulﬂr in the

tool room for surfacing operations,
Machings.of this type are generally
fitted with o magnetic chuck which
iy ar :umjr not be ad]ustable: s Lhat
the work may be nlu:d.

Eare should be! l:x!:rmﬁcd i gﬂnﬂ—
ing E:ardm:d.w::rk asit t:m:!s m,mrp
during: gnmimg. This Warping is pac-
ticularly prevalent when most ql’ the
stock is taken fram one: ﬂlﬂn. or when

‘the work is thin, Hardened stock

shiould be roughed carefully and
finished all oyer, taking light cuts only.

au:h.,an the Universal ool and cutier
grmder. which ecan be suceessfully
s:tup. Lo perform satisfactory surface
grinding in addition to thosc opera-
tiong  for which the maching was
designed and manufactured oginal by,

W'H_E.EL speeds range from 4500
ta 5000 % a.f.p.m. and the grinding is
psually done dry, Wheel in-feeds are
dependent upon the grinding wheel
and the work and ean be determined
besl by experience, Usually, 0.002" to
g.010" iz uscd for roughing with
0.00025" to 0.002% recommended for
the finshing cuts,

Wheel wear becomes important
when prnding  large work on thas

type of grinder, as excessive wheel
wear will leave the worlk tapered if
the wheel 15 fed down only ot the
start of the pass. Or, 1F the wheel s
ledl downy at the start of the pass and
again when reburning across the work
excersive wheel wear will causge the
work to have a high cepter. This
condition is avoidable by taling more
passes with small wheel in-feeds which
reduces the wheel wear cansiderably.

Impertant: Frequent light dressing with a dismond will keep the wheel running

true and cutting Ireely.

#*MNofe: On later models of surface grinding machines designed for high recip-
rocating specds, wheel speeds range as high as 0000 s.fp.m.

THIS type maching 15 very popular
in toal reoms. The eylinder wheel
revalves over a recipracating table
which hag no cross fecd. The whecl
head 15 zel gt an sogle Lo provide
clearance [ the side of the grinding
wheel which 15 deing no cutling. The
contact between the wheel and the
work i3 large, and grit and grade of
grinding wheel zre impartant, Conaree
grit, soft prade and open stroctured
wheels are a necessity for proper
Erinding results. The wheels should
be trued and dressed with a Flunting-
ton or o Btar type wheel dresser toal,

GRINDING WHEELS RECOMMENDED FOR
EFFICIENT OPERATION

See pages 140-143 inclusive of section “Gradings of Tool Room Wheels by

‘CARBORUNDUR'."
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Ina prinding circular worle this type
of machine is of particular advantage
as thework revolves under the travers-
i wheel. The chuck, which is usually
mapnetic, rotates in a fixed position
while the wheel head, mounted on an
arm similar to that on a shaper,
reciprocales over the work, Parallel
work 1s ensily obtained. This ma-
chine s vseful for grinding the sides
of milling cutters, saws, dises, ete,
Operating speeds are about 5000
a.l.p.m. Tapered circular work can be
pround properly and casily by tilting
the chucl bead the requiced amonnt,

GRINDING WHEELS RECOMMENDED FOR
EFFICIENT OPERATION

Scc pages 138 and 139 of sectiom Y'Gradings of Tool Room Wheels by

‘CARBORUNDURN .

b

To meet production demands this
type of prinder i3 made in seweral
sizeg and has s magnetic chuck which
rotates under a cylinder wheel. Be-
cause of the large area of contact
between the wheel and the work soft,
coarse open wheels are recommendec.

GRINDING WHEELS
RECOMMEMNDED FOR
EFFICIENT OPERATION
See pages 140-143 inclusive of

“Gradings of Tool Room Wheels by
'CARBORUMNDURM' ' section,

:C:YLINDRICALLY grouncd
worle 15 more accurate than

turned work. For most work a

yitrified wheel is used, but elas-

tic wheels are sometimes used

for fine finishing. The machine
;s.hﬂuld have a good foundation

-—preferably of concrete. Vibra-
tmn causes inaccurate work and
‘prohibits the production of good

TI-IE work is held between

f_ﬂ}e.headﬂtuck and the tailstock.
‘The headstock must be aligned

with the platen travel or ta-
pered work will result. The
operator cannot rely entirely
npon the praduations on the
‘headstock, As a further check
toward insuring accuracy, the
ﬂp'éfatﬂr should locate a piece
of round stock, grind it and
th”i:n check the O.D. for paral-

lelism. Work mounted on an
:glﬂ:rﬂr must be mounted care-
fully as an error in mounting
18 transferred to the waork.

Ifthe worl has been hardened

the centers should be lapped

with a 60 lap to remove the

finishes. Where the machine is
located on a8 second [loor, it
should be placed as near a

support as possible so that vi-

bration will be reduced to a
TN,

Cylindrical grinding may be
done on either a regular cylinder
grinder or a universal grinder
set up for eylindrical type work.

scale. This insures accuracy in
the ground piece. The work is
usually driven by a dog on one
end of the piece which brings
up against a driving pin on the

face plate. In grinding long,

narrow work, back rests used
at close intervals will prevent

Dircclion of Rofotlon of Wark
and Grinding Wheec!
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springing of the work when
it passes the grinding wheel,

The direction of rotation of
the work should be opposite
to that of the wheel (see
Illustration, Page 75).

The work speed may be from
15 te 60 feet per minute de-

pending upon the work, The
speed may be faster for finish-
ing cuts than for roughing cuts.
The wheel speed should be in-
creased if the wheel acts soft

and reduced if the wheel acts

hard. General recommended
work speeds are as follows:

ROUGHING . . . 20 1s 30 foal par minkte
: . FINISHING . . . 3016 40 feet per minute

The traverse speed should be in propertion to the width of the
wheel and the finish desired. The following rules may be used:

Hoovy mochinas—Y% 1o 34 of tho wheel widlh for each fevalution of tha wark,

Light mq:hlnu'—-‘.ﬂ":? toh% of 1he whosl width for ooch revolution of the wark.

Yary fine Anish=—"14% to'}3 of ﬂ'll!l-"ﬂlhlll widih for coch revelutien af tho warlr.

The depth of cut (wheel in-
feed) will vary with the finish
desired and is also dependent
upon whether the grinding is
done with or without a coolant.
When grinding cast iron, a nar-

1 ROUGHING
2 FINISHIMG ..

Allowances for grinding will
vary with the diameter and
length of work., Generally an
allowance of 0.006" to 0.010"
is accorded work that is short
and not to be hardened. For
long and large work that 1s to
be hardened 0.020" to 0.0307
ghould be allowed. When not
enough allowance is given the
work will not grind cut. When
too much allowance is given

row traverse and a heavier cut
are used. Lighter feeds are
required for dry grinding. In
gencral, the following depths of
cut may be recommended [or
the grinding of ordinary metals:

... 0.0017 10 DOOA"
.0.00025" 10 0.0005"

the grinding time 1s too long.

The wheel should be trued
and dressed with a diamond to
insure running truth and rapid
cutting rates on operations.

A solution of water and sal
soda is recommended for wet
grinding aperations of this sort.

The allowance for lapping for
removal of wheel marks may
vary{rom0.0002"to0.0004", de-
pending upon the type of work.
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NTERNAL
II"-['I"ERNAL grinding may be done
onca Universal tool and catter grinder
by means of an internal grinding
attachment, This attachment consists
of A splnd]r: driven [rom the regular
wheel spindle and used In conjunction
with the cylindrical grinding attach-
ment which holds and drives the
wark., Allowances on the work for
grinding should be a little less than
Lthose afforded for externsl grinding.
Safter wheels ave used thao for cylin-

drical prinding because of the greater

coiitact between the worlk and the
wheel, Mounted wheels may be used

for the grinding . of most small worlk.

GRINDING WHEELS RECOMMENDED FOR
EFFICIENT OPERATION

See pages 138-141 inclusive of section “Gradings of Tool Room Wheels by

'CARBORUNDUM'."

TGDL post grinders are small motor
or air driven grinders which moy be
employed on diversified grinding oper-
alions. As thess prinders are portable
they can be easily mounted on vari-
ous machines to produce many wari-
etics of work,

Tool post prinders are ool resteicted
in use to a single type of grinding.
That is, the same grinder may be used
for both internal and surface grinding.
{See llustrations.) This versatility af

Cylindrieal Grinding

'Hgi',ij}tiij-ziljnn malkes them especially

va‘Iusﬂ:rlc in the small shop where
ﬁﬂFlml output Tor minchifne  edquip=
In:n'l; i nacewnr‘ly restricted,

“The carrect grinding wheel to use
an any: apectlic operation will depend
uppn the type of operation, the
;j'jE,E-E'ﬂﬂl and varions other factors
such a8 individual shop expenience,
machine uqul.pn'llml.. ‘available, eto.

However,iti 15 possible touse nsingle

grndmg on many aperalions on sev-
erel matenicls by mnkmg 0 COIs
pmmuse on rate of slock remeval,
finish or wheel wear. The grinding
w]'_mel grﬂdlngﬁ recommended in this
gection are general purpose wheels
'F?iﬂll"h and not npid Ep:mﬁcﬂtlﬂns

In general, the silicon carbide
Eﬁ.ﬂmgs shiould’ b used for cast irom,
ﬁ.rms,, etr,, while the aluminom oxdde
Erp.ﬁmgﬁ are best on the steels. Tt
Te _'mm:nd:d that several grits
pm:l prades of grinding wheels be kept
at Nand so that a varety of work
ety be ground eficiently. The follow-
iy fictors should be considered:

1% The horder fthe work, fho soffor ond
finorthe grinding wheel.

{%’- Thh larger the oroo of :unllu.:.t balwoen
the whea!l and the work the softer ond

coarsor (he whael,

GRINDING WHEELS
RECOMMENDED FOR
'EFFICIENT OPERATION

Elcl-'l'lg:l of Tool Room Wheals by
L _,EBUEUNI)UM' =

BEE pages 138 ~and 1849 of section

Internal Grind‘-lng with & Meuntad Wheeal (Note
shank: iuppnrd for grinding o small decp holo.)

— e

Anlernal Grinding

Surfoce Grinding en a Shaper




Fimi: T/ Fér "
LAPPING IN THE TOOL ROOM inishing Dies and Moldy

RE are numerous lap

ishing operation

e i
effie
SR A,

pound and the stick produces
a fine finish with no sacrifice
in cutting speed.

For finishing, the following
are recommended :

1. ROUGHING: R7 Fine with a wood or cast iron lap.
ROUGH FINISHING: H440 Coarse with an orange stick.

sient finishings 3. FINISHING: H440 Medium with a chrome leather lap.

POLISHING: W440 Extra Fine with a hard white felt
lap or, if a higher polish is desired, use H46 Medium
as recommended with a soft rag lap.

FLapping Plug Gages

R hand lapping plug gages

allowance of 0.0002" is
ent when the ground sur-
e is excellent. Lap with a

lit adjustable ring type lap
 iron. Rotate the gauge

oscillate the lap over the
ice using H440 Coarse for
STH stock removal and H440
Medium for high finish. The

2 L ATrDOrn:

pressure between the lap and
the work should not be great
as crushing of the abrasive will
result. Polishingisaccomplished
satisfactorily by applying H46
Fine Compound. The compound

should then be allowed to dry

and then buffed with a soft,
clean dry cloth. The softer the
cloth used the higher the polish.
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THREAD gapes are lapped with gape is reversed in order to lap both

laps siimilar to those wsed for plug thread profiles equally and the lap
end ring gape surfaces with the ex- i returned to the starting  point.
cepticn that the proper threads are The grade of lapping compound that
cut in the working surface of the 15 ta be used will depend upon the
Iap. The direction of rotation of the number of threads per inch—

10 1o the inch and eoarsar, .. .ovvvvmaos ceenves o A0 Medium
Finerthan 10 ko thednchooo oo ivaivieaannanivnna a1 490 Fino

For exira fine wark use or fellow with W 440 Extra Fina

TU overcome 1he tendency of ring about 250 r.p.m. and the compeund
pages Lo Becoime hell-mouthed during applied to an expanding cast iron or
Lhe lapping operntion many tool mak- Lrass lap in the hole. H44D Medium
ers allaw extra widlh on the ring. compond is recommended for amall

This excess ig cut off after the lapping holes and H340 Coarse for larper
operntion hag heen completed, ones. The holes should be polished
The ring should be revelved at in the same manner as the plug gages.

CE’LINDEICF&T. work is lapped by ihe warl: rotates the lap should be

rotating Lthe work and appiying the oscillated to awaid lines. The grade
compound (o either half of a 'lemon af compound will depend upon the
squeezer'’ lap lined with leather, Ag fineness of the Anish desired:

For Reugh Ground Surboces i iiiaiiiiiasineenses W 7 Conran

For Smooth Groumd Surfeens. ..o coootnoi i WF Medium

For Fine Ground Surfoces, o oot iiiiniinaarivsmasions W 7 Fine

Fer High Polithes After ABewo, ..o . coiiiiianiiiean W 440 Exira Fina

HMX" Wheels—Mounted Wheels—

BHE R T e b e e e 84
“ALOXITE"” Tool Room Stick......... 86
Coated Abrasives............ saiaes 88
Diamond Wheels.............cuun.. 90
Table of Wheel Speeds............. 94
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DEVELDPED by “"CARBORUN-
DUM" engiteers primarily to Facili-
take the removal of disturbed metal
caused by previousmachining e grind-
ingoperations, WX offers answtype
of bond. This new type of bond pro-
tluces ive unusual features for SR

CUSHION ACTION. Because af
its composition, MR i unusually
resilient. It has & soft cuoshion-like
cutting action which reduces any
tendency towards vibration or chotter

. and 1tis fzst and effective . . .
it pives n smooll, uniform finigh,

SELF-CLEANING. M2 is also
eclf-cleaning to o mocked degree. It
seldom loads up even when working
on the softer metals o alloys,

YERSATILE. The wide range of
operntions on which “RIE' 13 used

Literature pertaining to ‘R
Products and theic many possible ap-
plications o your factory 15 avail-
able to yvou upon request., Contact
the “"CARBORUNDIINM' District

84

proves it to be one of the most vers
satile of a1l abrasive tools, It has
been used suceessfully for Anishing
and polishing steel and ates] alloys,
copper, aluminum, aluminum alloys,
magnesinm, ete; also for preduction
operations connected’ with resins,
rubber, plastica, and' glass,

EAFE OFERATION. '‘‘M3"
Wheels normally operate at the high
specds nsually employed with organic
wheels, WX Wheels! possess high
tensile strength and resistance to im-
pact and heat shock,

LONG LIFE AND RE-USE.
SRR works fast . . . wears slowly

. and 18 usable “right down to
the drbor hole “WEC" Wheels may
be dreszed down and combined for
FE=LUSE O WATtoUs Operations.

Sales Office secwing the industrial
territory in owhich yoor plant is lo-
cated, Or you may address Your iie
quiry direct to The Carborundum
Company, NMingard Falls, Mew Yark:,




“ALOXITE”

TOOL ROOM STICKS




In addition to the grinding
wheels of many types illustrated
onpreceding pages, The Carborun-
dum Company also produces a
complere line of coated abrasives.

Each product in the “CARBO-
RUNDUM! Coated Abrasive ling
is manufacturad for g specific pur-
pose with application to a dafinite
range of abrasive requirsments

{onfoaer
ARG RI NI N
Tar Inforrilicn

Literature containing informa-
bion and specifications concerning
the use of Coated Abrasives mani-
factured by "CARBORUNDTIN™
will be provided upon reguest.

Contact  the YCARBORUN-
DM District Sales Dffice sery-
ing the industrial territorcy in
which wour plant is located . . .
or, address vour request direcl to
The Carbhorundum Company,
Miapara Falls, New Yorl.

Burring Hole Edges wilih Flex-
Ible Slatiod Abrosive Cloth Dses.

Typical Metal Finishing Operations with Coaled Abrasives
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The technical requirements of
higher tool efficiency and greater
speed in production will often de-
mand the properties possessed
by the Miamond Wheel (for
cemented carbide tools and

Diamond Wheels by Y"CARBO-
RUNDIIM” are manufactured in
a variety of cup and dish wheel
shapes in addition to plain or
straight wheels for a wide range
of prinding operations.

They are alse produced in the
form of “cutting-off’” wheels 17 1o
12" 3n diameter for parting oper-
ations,: Small wheels, 12" and
smaller in diameter are made
with diamonds throughout the

1 i

wheel. Wheels larger than %3

Diamond Wheels manufacturedd
by The Carborundum Company
are available in grit sizes that will
fulfill the requirements of all ce-
mented carbide grinding
from rough grinding to the ver_'g.r

20

hard wvitreous materials only).

Developed initially by The
Carborndum Company over [en
years ago, this type of wheel has
heen improved and developed to
its present position of wide use.

diameter are: usually produced
with a diamond costing on the
grinding surface.

Emall points are mounted on
mandrels and are used for in-
terpal grinding, die work, dnd
othier similar operations. In ad-
dition, diemond wheels in various
diameters and thicknesses are also
manufactiored with o wariety of
formed faces, in both “V'" and
rounded types, for vse in grooving
and forming operations

finest finish grinding. Coarse grit
gizeg. result in higher rates of
stock removal and coarser fin-
ishes, Fine grits lower the rate of
stock removal and produce better
fnislies  to meet requirements,
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Stendard prit sizges are:
80, 90, 100, 120, 150, 180, 220,
240, 320, 400, 500.

Diamond Wheels by “CARBO-
RFUMNDUM"” are available in three
bond types:

RESINOID gives a maximum
cutting rate, and produces a wheel
that requires very little dressing,
remains sharp for long periods of
time, builds minimum wheel pres-
sure, pives low wheel loss per
grind, is easy for the operator to
use, and offers greater protection
to heat sensitive carbide tips.

METAL is recommended for
off-hand grinding aod cutting off
operations. It i3 exceptionally

Literature giving complete in-
formation on DMamond Wheels by
*CARBORTUNDUM™ will be pro-
vided at your request. Our repre-
sentatives will be pleased to assist
you in the selection of a Diamond
Wheel to meet your requirements,

Additional grit sizes are also ob-
tainable as they may be needed
to meet your requirements.

durable and wheel breakdown or
disintegration is minimized. Fur-
thermore, it holds form extremely
well—resisting wear on radius
worl: and on small areas of con-
tact as well as on form grinding,

VITRIFIED covers a range of
cutting rates and efficiencies in-
termediate between resinoid and
metnl bonds,

For grade recommendations of
Diamond Wheels, refer o the
“Gradings"” section of this book.
You will note that the Diamond
Wheel gradings require a special
and separate marking system,

Contact the YCARBORUMN-
DUM" District Office serving the
industrial territory where wour
manufacturing plant is located
. .. or, address your request direct
to The Carborundum Company,
Wiagara Falls, New York.
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Table of
Grinding Wheel Speeds

LOW SPEED TABLE
Dlamater of

Wheals in 4,000 4,500 5,000 5,300 6,000 &, 500
“Inches 5. Fo M. 5. F. M. S5 0F, M. 5. F. M. 5. F. M. 5. F. M.
1 15,279 17,189 19,098 21,008 22,218 24,820

2 R 8.564 9,549 10,504 11,459 12,474

3 5,093 5. 729 &, 366 7,003 7,639 B276

4 3,620 4,297 4,775 5,252 5,729 6,207

5 3,056 3,438 3,820 4,202 4,564 4,965

3 2,544 2,865 3,183 3,501 3,820 4,138

7 2,183 2,455 2,728 3,001 3,274 3,547

& 1.910 148 2,387 2,524 2.B65 3,103

1Q 1,528 1,719 1,210 Z.101 2,202 2,483
12 'I..i‘..‘fﬂ- 1,432 1,521 1751 1,910 2,065
14 1,091 1,228 1,364 1,500 1,437 1,773
14 G55 1,074 1,194 1,313 1,432 1,552
18 £49 BES 1.861 1,167 1,273 1,379
20 Tod B5S 855 1,050 1,144 1,241
22 554 | B8 o545 1,042 1,128
24 &ar 716 76 475 55 1.034
24 588 a61 734 2038 a8l 955
2B 546 614 582 750 BiB BEY
a0 509 573 G637 J00 Fa4 A28
a3 ATT 537 597 H56 T4 FTh
a4 449 505 562 &18 674 Fao
k- 424 477 530 583 637 490

The American Standards Association Safcty Code for the Use, Care
and! Pratection of Abrasive Wheoels Will be” Mailed on Application.

REVOLUTIONS PER MINUTE
FOR VARIOUS SIZES OF GRINDING WHEELS
TC GIVE PERIPHERAL SPEED

IN FEET PER MINUTE

AS INDICATED

HIGH SPEED TABLE

|

7,000
5. F. M.
26,738
13,369
8,913

£,684
£.347
4,456

3,820
3,342
2,674

2,228
B P an
1,671

1,485
1,337
1,215

1,114
1,028
255

871
833
TG

743

—

7,500
5 Fo M
18,648
14,324
9,549

7,162
5,730
4,774

4,092
3,581
2,845

2,307
7,044
1,790

1,591
1,432
i,302

1,194
1,102
1,023

955
ERS
342

i

8,000
5. F. M.

30,558

15,279
10,184

7,639
6111
5,093

4,365
3,820
3,054

2,546
2,183
1,310

1,678
1,528
1,389

1,273
1,175
1,091
1,018
55
529

i49

8,500

5. F. M.

23,467
16,234
10,822

8,117
5,498
5,411

4,638
4,058
3,247

2,708
2,319
2,028

1,804
1,623
1, 4Fh

1,253
1,249
1.15%

1,082
1,015
55

y02

7,000
5. F. M.

34,377
17,189
11,459

B,584
6,875
5,729

2,811
A4,297
3,439

2,865
2,455
2,148

1,910
1,719
1,563

1,432
1,322
1,228

1,144
1,074
1,011

955

2,500
5. F. M.

36,287
18,144
12,096

o.072
7,257
6,04B

5,184
4,536
3,629

3,024
2,591
2,260

2,014
1,814
1,649

1,512
1,396
1,296

1,209
1,134
1,047

1,008

10,000
5. F. ML
38,157
19,058
12732

2:549
7,630
&, 346

5,457
4,775
3,820

3,183
2,728
2,387

2,122
1,910
1,736

1,591
1,449
1. 364

1,273
1,194
1,123

1,061

The! Amarican Slondards Associotion Safety Code far the Use, Care
and Profection of Abrasive Wheels- Wil be Mailed on Application.

F
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PRODUCTS IN THE “CARBORUNDUM” LINE £
ABRASIVE Internal Grinding
VWHEELS Of-Hanud Grinding
! Portable Grinding
" Silicon Carbide Roll Grinding
JIEFI; dfENT T8 | Al-_um-inl:im Oxiide Surface GIEHdiHE
Wheels il Tool Room
- u : 0 I3 -
Centorless Grinding Cu?t??; Eﬁ
Ganea’al ‘PthﬂE-E Snapging
Grindine Cylindrical Grinding
| COATED Sticks, Stones & Rubs
ABRASIVES Specialties
omnied Paper, Cloth, and Supecfinishing Stones
& PBomnded Ehfggbgnﬁ?%tm Bnfeial Form THE
: Special Shapes for:
Abrasives ECNDED Waad _
o Tl ABRASIVES S authi: CARBORUNDUM
J Cylinder Hones Metal
: — COMPANY
Abrasive ABRASIVE GRAIN ABRASIVE
L) rras ok foes i COMPOUNDS
lrrazins o Polishing for:
Compounds' Lws Finishing Niagera Falls, New York
r = E INCINNATI United States of America
. LSRR LS Pt
] SUPER HEATING
REFRACTORIES ELEMENTS
s 1 - Brick for: :
=Sp ecial E;Lc-;izl Shapes High Temperature
p F e e R applications
BIEAS RN L8 RESISTORS
for:
Electronic Circuits

There iz a Product by "CARBORUNDUM"
for Every Abrasive Application.

Form Mo, A-1014 1-45
Printed |rI.U.._.5..-L,
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