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FOREWORD

In response to requests from both wsers and producers a project was initiated
in December of 1961 1o establish standards for gear cutiing tools.

USA Sundards Committee 85 approved this project at their annual meeting in
1961 and created technical committee TC-14 w prepare such standards.

In 1962 the USA Standards Committee 83 was divided and technical commit-
tees identified w ith the general arca of "metal cutting”™ were transferred to a new
USA Sandards Comumittee B4,

The first meeting of TC-14, reporting to USA Standards Committee B9, was
held in December 1962, It was at this time decided to divide the general subject
into three arens; i.e., hobs, gear shaper cutters and shaving cutters, The initial
activity was to prepare a proposal for a USA Standard on hobs, using the industry
standards (MCTI) as the basis for consideration.

A proposal covering hobs was submitted to industry in September 1964 and on
June 22, 1966, it was approved by the USA Standards Institute and designated
BUd. 719646,

A proposal covering shaper cutters was submitted o industry in December
1966 for review and comments. All of the responses were considered in a meeting
of TC-14 in November 1967 and they then approved a final proposal.

The B94 TC15 Editorial Commitiee reviewed the proposal and it was sub-
mitted in March 1968 to the USA Standards Committee 894 for letter ballot. Fol-
lowing approval by B94, the proposal was approved by the sponsor, ASME, on
June 13, 1968, It was approved by the United States of America Standards Institute
on August 5, 1965,
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USA STAMDARD

GEAR SHAPER CUTTERS

1. Scope

1.1 This standard covers types, sizes, toler-
ances, marking and nomenclature for ground,
finighing type gear shaper cutters for generating
involute spur and helical gears, splines, and
serrations. It also covers ground, finishing type
involute herringbone gear shaper cutters for
generating herringbone gears.

2. Purpose

2.1 The purpose of this standard is to provide
information on standard types, sizes, tolerances,
matking and nomenclature of gear shaper cutters
to encourage uniformity in specifications.

3. Definition of o Geor Shoper Cutter

3.1 A gear cutting tool that is basically a
gear, the teeth of which are relieved to provide
cutting edges on the face which is presented to
the work.

4. Description of Gear Shaper Cutter Types
Covered

4.1 Gear shaper cutters for invelute gears

The information given applies to gear
shaper culters for involute spur and helical
gears.

4.2 Gear shaper cutters for invelute splines

The information given applies to gear
shaper cutters for cutting USA standard involute
splines (USAS B5.15-1960).

4.3 Gear shaper cutters for invelute serrations

The information given applies to gesr
ghaper cutters for cutting USA stendard involute
serrations (USAS B5.15-1960),

4.4 Herringbone gear shaper cutters

The information given applies to herring-
bone gear shaper cutters for cutting herringbone
er gap type double helical involute gears by the
method where two matched cuttérs are used.

Where the two helves of herringbone or
gap type helical gears are cut separately, matched
sets of cutters are not required.

5. Marking of USA 5tondard Gear Shaper Cutters

All cutters shall have the minimum markings
shown below, appropriate to the type.

Spur Cutters
Marked
Diametral Pitch ........c.cciiiciniininnn. DP
Pressure Angle .. PA
Base Diameter..,. BD
Number of Teeth ....ccceevvervicen. N
Whole Depth of Cut ........ccccviviinnnnn. WD
Helical Cutters
Normal Diametral Pitch ..o NDE
Normel Pressure Angle ... NPA
Number of Teeth ......c.cooociniiiininne. N
Whole Depth of Cut .........cccvcvvvenere. WD
Helix Angle
L ki B A R
Herringbone Cutters
Transverse Diametral Piteh .......... TDP
Transverse Pressure Angle ......... TPA
Number of Teeth ..........cceoee. N
Whole Depth of Cut .......coeeiee e WD
Helix Angle ... HA
L . 0 Lead

&. Gear Shoper Cutter Momenclature
6.1 Gear Shoper Cutter

A gesr cutting tool that is basically a
gear, the teeth of which are relieved to provide
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cutting edges on the face which is presented to
the work.

6.2 Generol Classifications

6.2.1 Classificotion Based on Construe-
tien

Solid Cutters = Those made of a single
piece of tool material.

6.2.2 Clossification
Blank Design

Arbor Type Cutters — Those which have
& hole for mounting on an arbor, & machine tool
spindle, or adapter.

{a) Disk Type Cutter — One provided with
& counterbore and a suitable face for locking
nut or washer. See Figure la.

i(b) Deep Counterbore Type Cutter = One
that is similar to a disk type cutter, except
that the cutter thickness is increased to allow
the counterbore to be sufficiently deep so that
the lecking nut or cutier spindle will not
protrude beyond the cutting face at nominal
life. See Figure 1b.

Bosed on Cutter

Shank Type Cutters — Those which have
an extended portion which locates and secures
the cotter in the machine tool spindle.

{a) Taper Shank Cutter = A cutter that has
an extended portion which is tapered to fit &
tapered socket in the machine spindle or in &
suitable adapter. The shank is usually provided
with m tepped hole in the end to fit a svitable
tetaining rod or draw bar. 5ee Figures 2a and
b.

6.2.3 Clossification Bosed on Applica-

tien®
Finishing Cutter — One which will finish
the workpiece to specified profile and dimensions.

Reughing Cutter = One which produces a
workpiece profile suitable for a subsequent
{inishing operation.

Pre-Shoving Cutter — One which leaves a
gmall amount of material on the sides only of the
workpiece profile to ellow for final finishing in &
shaving operation.

Pre-Grinding Cutter = One which leaves a
small amount of material on the sides or sides

i In general, the same cutter blank sires and dirrensions ore
usad fer all four cutter classifleations.

and root of the workpiece profile to allow for final
finishing in a grinding operation.

6.2.4 Classification Based on Tooth
Prefile Preduced

Mon-Tepping Cutter = One which produces
only the side and bottom {or root diameter) sur-
faces of the workpiece profile.

Semi-Topping Cutter or ""Chomfering'’
Cutter — One which produces obvious chamfers
at the intersection of the side profiles with the
outside diameter surfaces of the workpiece.
See Figure 3a.

Topping Cutter — One which produces the
entire workpiece profile, including the outside
diameter, to specified form and dimensions. See
Figure 3b.

Flank Type Cutter = One with a filled in
flank which produces a tip relief at the top of the
gear tooth, See Figure 3c.

Protuberance Type Cutter — One which
has & protuberance on the tip of the cutter tooth
which produces a relief or uadercut at the bottom
of the gear tooth. See Figure 3d.

Full Fillet Type Cutter = Oae which has
a radius on comers or tips of teeth to produce &
rounded bottem in the root of the workpiece. See
Figure 3e.

6.2.5 Classification Bosed on Helix

Spur Type Cutter — One which is used 1o
produce spur gears or gears of zero helix. The
center line of its teeth lie in the same plane as
the axis of the cutter. See Figure 4a.

Helical Type Cutter = One which is used
to produce helical gears. Its teeth are helical in
nature and are inclined to the helix angle of the
gear being cut. Separate cutters are required o
produce right- and left-hand helices. See Figure
db.

(a) A cutter whose teeth twist away from
the observer in a clockwise direction will
produce left-hand helical external gear testh
and right-hand helical internal gear teeth.

(b} A cutter whose teeth twist away from
the obzerver in 8 counterclockwise direction
will produce right-hand helical extemnal gear
teeth and left-hand helical internal gear teeth.
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a. DISC TYPE CUTTER a, TAPER SHANK CUTTER

- s
\K\\\ l !_ <
N
‘ : S
b. DEEP COUNTERBORE TYPE
CUTTER b. TAPER SHANK CUTTER

FIG. | ARBOR TYPE CUTTERS FIG. 2 SHANK TYPE CUTTERS
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b. TOPPING TYPE CUTTER

3. SEMI TOPPING OR CHAMFERING
TYPE CUTTER

7 Protuberance

/ \

Cin:liw

¢. FLANK TYPE CUTTER e
d. PROTUBERANCE TYPE CUTTER

e. FULL FILLEY TYPE CUTTER

FIG.3 CUTTER TOOTH PROFILES
4
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Hub Dia
ok Hole
Wab 1
Tooth Thickness
Length l
" Counterbore i
Sha
ar:.:h Pitch Diameter _|
Ll
Qutiide Diameter
Outride —
Angle
3. SPUR TYPE CUTTER WITH TERMS ILLUSTRATED
Dewnhill Side

Uphill Side

b. HELICAL TYPE CUTTER
iMormal Sharpening Shown)

FIG. 4 SPUR AND HELICAL TYPE CUTTERS T

T Foe Hetringbone cutiers sée TABLE 5.
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6.2.6 Classification Based on Type of
Sharpening

Circular Sharpened Cutter = Where the
cuiting face is sharpened in a single operation as
the cutter revolves on its own axis.

{a) Conical Sharpening = Where the cutting

face is sharpened as a cone on the cutter axis.

(b} Flat Sharpening = Where the cutting

face is sharpened as a plane surface, per
pendicular to the cutter axis.

Helical Sharpened Cutter - Where the
teeth are individuslly sherpened, in & radial
direction, with cutter rotated to the preper
gsharpening angle about an axis parallel to the
mounting face, and tipped to the correct *'face”
sharpening engle.

(a) Hormal  Shorpening = Where the

sharpening angle is equal to the helix angle.

(b) Off Mormal Sharpening = Where the

shampening angle differs from the helix angle.

Involute Sharpened Cutter — An altemate
sharpening for helical cutters, which maintains
cutting edges in 2 plane perpendicular to the
cutter axis, After “flat"” grinding the teeth are
individually sharpened at approximately the helix
angle, leaving a chip clearance groove on the up-
hill side and a narrow land on the downhill side,
using & small wheel which follows the involute
prafile.

Yee Shorpened Cutter = Where the teeth
are individually sharpened with a cone shaped
wheel, to contmol cutting edge rake angles for
special cases. )

6.3 Bock

That surface of the culter opposite the
cutting face. See Figume 4a.

6.4 Taerms

Chamfer Length - Axial length of the
chamfer at the back of the cutter teeth.

Chamfering Remp — The filled-in portion
of & semi-topping or chamfering cutter designed
to produce a chamfer at the tip of the work gear
teeth.

Counterbere - An enlargement of the
cutter hole exclusive of the web, to provide
space for & retaining nut and to facilitate sharpen-
ing.

Cutting Foce — The front or forward face
of the cutter against which the chips impinge.

Depth of Cut - The radial distance that
the cutter teeth are engaged with the work.

Draw Bar Hele = A threaded hole for &
draw bar to retain a shank type cutter.

Foce Angle = See preferred term Shorpen-
ing Angle.

Flank - That portion of tooth profile
which produces the tip relief on the workpiece.

Flank Modification — The filled-in [lank
of & cutter which produces an approximately
uniform degree of tip relief on the workpicce
during the life of the cutter.

Flange = An ealarged cyvlindrical portion
adjacent to the large end of a tapered shank
cutter.

Helix Angle - The inclination of the
cutter tooth measured from the axis of the cutter,
at the pitch diameter of the cutter,

Heole — A hele through the cutter web which
provides &8 means of centering and mounting.

Hub = 1. A short extension used on =ome
disk-type shaper cutters. An indiceting diameter
may be ground on its periphery. It may contain a
keyway. 2. The longer extension on deep counter-
bore type shaper cutters. An indicating diameter
may be ground on its periphery. It may contain &
keyway.

Indicating Diameter — The portion of the
hub or shank of a cutter which is ground con-
centric to the axis of the cutter to check runout
in mounting.

Keyway = A slot to provide for positive
drive or positioning, located in the hole or on the
mounting face of the cutter.

Lead = The axial advance of a cutter
tooth as it makes one complete motation oa its
axis.

Meck - That portion of a shank type
cutter between the tooth portion and the shank. [t
may be plain or flutted and may have an indicating
dismeter.

Dutside Angle = The angle between the

axis and the outside surface, containing the tops
of the cutting teeth, measured in an axial plane.

Outside Diameter = The diameter of the
circle that contains the outermost peints of
the cutter teeth.
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Overall Length — The axial length from
cutting face to extreme end of shank, of shank
type cutters.

Pitch Diometer — The nominal diameter
for desipn purposes, obtained by dividing the
number of teeth in the cutter by the transverse
diametral pitch.

Pratuberance - A tiging poojection an
involute profile at tip of cutter teeth designed to
produce a modification or undercut near the root
of work teeth.

Relief = The result of removal of tool
material behind or adjacent to a cutting edge to
provide clearance,

Root Clearance = Depth of cutter teeth
minus depth of cut in work gear.

Runout = (tiv) measured by Cone, Ball or
Pin contacting at approXimate Pitch Diameter.

Shenk - That portion of a shank type
cutter which locates and drives the cutter from
the machine spindle or adapter.

Sharpening Angle — The angle the cutting
face makes with a transverse plane. See Figure
4a.

Side of Helical Cutter Tooth — In refer-

ence to a helical cutter.

{a) Uphill — That side of the cutter tooth,
which, including the side clearance, has the
lower helix angle. See Figure 4b.

(b} Downkifl — That side of the cutter
tooth, which, including the side clearsnce,
has the higher helix angle. See Figure 4b.

Thickness = Distance between mounting
and cutting faces of disk and deep counterbore
type cutiers.

Tip Chomfer — The corner chamfer a
junction of cutter tooth profile and outside
diameter.

Tip Raodius - The comer or cap radius
joining the cutter tooth profile and outside
diameter. Used to produce a fillet root or blend
corners in root of work gear.

Tooth Face - See preferred term cutting
face.

Tooth Length — The length of the cutter
tooth from cutting face to the start of chamfer at
the back of the cuiter tooth.

Tooth Profile — The outline or contour of
the cutter tooth cutting edges.

Total Indicator Reading (tir)
preferred term total indicater veriation.

Tetal Indicotor Yariotion (tiv) — The dif-
ference belween meximum and minimum indicator
readings during a checking cycle

Wall = The material between the root of
the cutter snd the counterbore,

Web - That portion of the cutter between
the mounting face and the retaining fece.

Whale Depth (WD) - The radial depth
which the gear shaper cutter is designed to pro-
duce on the workpiece.

- See

7. Tolerances

7.1 Tolerances for spur and helical prownd
finizshing gear shaper cutters for gears, splines,
and serrations of involute form are given in
Tables 1 to 5 inclusive.

7.2 Tolerances for herringbone ground finish-
ing gear shaper cutters for involute form herring-
bone gears with transverse préessure angle of 19
degrees and over, and a maximum helix angle of
30 degrees are given in Tables 6, 7 and 8.

B. Sizes and Dimensions

B.1 Sizes and dimensions for spur and helical
ground finishing gear shaper cutters for gears,
splines and serrstions of involute form are given
in Tables 10 to 15 inclusive.

B.2 Sizes and dimensions for herringbone
ground finigshing gear shaper cutters for involute
form herringbone gears with transverse pressure
angle of 19 degrees and over, and a maximum
helix angle of 30 degrees are given in Table 9.
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Table 1. Spacing Tolerances (Spur and Helical Ground Finishing Gear Shaper Cutters)
{Measured at Approximate Pitch Diameter)

Cutter Diameler
Thru 3.750 Over 3,750 Thru Over 7.250
Pitch Diameter 7.250 Pitch Dlameter Pitch Diameter
Maximum variation between adjacent
teeth = Spur Cutters and Helical Culters 0.0002 0.00025 (.0003
thru 35° Helix Angle
Maximum variation between adjacent
teeth — Helical Gutters gver 33° thru 45° 0.00025 0.0003 0.0004
Helix Angle
Waximum variation between any two read-
ings — Spur Cutters and Helical Cutters 0.0003 0.0004 0.0005
fheu 35° Helix Angle
Waximum variation between any two read-
ings = Helical Cutters over 35° they 45° 0.0004 0.0005 0.0008
Helix Angle

All dimengione givean In inohes.

Table 2. Runou! Telerances (Spur and Helical Greund Finishing Gear Shaper Cutters)
(tiv Measured by Gone, Ball or Pin Gentacting at Appreximate P.D.)

Mominal Pitch Diameter and Nominal (Normal) Pressure Angle
Over 1875 | Ovar 3.250 | Over 3.750 | Ovwer 6.250
ThU 1875 | ey 3,250 | Theu 3.750 | Theu 6.250 | Twew 7,250 | OV7 7390
13° 13° 13° 13° 13° 13°
':;;:' Thra T’; Thru T;,' Thru T;: Thu 1::;-: Thu T.': Theu
19° 19° 15° 19° 19 19°
Disk Type Cutlers
Spur and Helical {00004 10.0005) 0.0005{ 0.0007|0, 0005 /0.00080.0007 00009 |0.000% 0.00 12/0.0012§0.00 15
Thru 35° Helix Angle
Disk Type Helical Cutters
dvee 2=y 1o 0.000 0.0008{0.0007]0.0009{0.0008 0.0011/0.00030.0012}0.00110.0015
Helix Angle
Deep Counterbore Type Cutters
Spur and Helical 0.0005 |0.0007| 00006 0.0008{0.0007|0.0009{0.0008(0.001 1§0.00 10{0.0013 |0.00120.0015
Thiu 35° Helix Angle
Deep Cpurrterhme Type
Helical Cutters | 0.00070.0003]0.00080.0011{0.0009(0.0012}0.00 10{0.00130.0013)0.00 15
Qver 35° Thru 45
Helix Angle
Shank Type Cutters 0.D005 00007

All @imensjone piven in inches.
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Table 3. Cutter Profile Telerances (tiv) (Spur and Helical Ground Finishing

Gear Shaper Cutters)
Whole Depth of Produet Tooth
Ower 0,395 Over 0.610 Over 0.980
Tiwu 0359 Thes 0.610 Theu 0.980 Theu 1.125
T e Res fasle 0.0002 0.0003 0.0004 0.0006
:"hl‘;:;;:"‘ E;‘f,‘ﬁ';f:“:;:lf 0.0003 0.0004 0.0005 0.0006

Al dimernsions given in inches.

Table 4. Hole Tolerances (Spur and Hellcal Ground Finishing

Gear Shaper Cutters)
Nominal Size Actual Size and Tolerance
% 0.5000 +0.0001 -0.0000
5 0.7500 +0.0001 -0D.0000
1 1.0000 +0.0001 -0.0000
14 1.2497 +0.0002 -0.0000
1% L7500 +0.0002 -0.0000
4 4.0000 +0.0002 -0.0000

All dimend lons glven bn inches .

Table 5. Other Teolerances (im Inches) (Spur and Helical Ground Finishing

Gear Shaper Cutters)

1. Tooth thickness tolerance + 0,000 - 0.001 (with respect to finished sutside diameter)

except when coarser than 3 pitch (or over 7.230 pitch diameter) the tolerance is

+ 0.000 - 0.002.

2, Back to be flat to concave within 0.0002.

3, Qutside angle £ P &

4, Sharpening angle £ 5.
5. Side relief angle + (P 5.
b, Shank taper radial runout, from centers, 0.0002 tiv.
1. Shank taper diameter {3ee Table 11) 0.002 - 0.000.

B. Indicating band runout (when supplied) with respect lo mounting surfaces 0.0002 tiv.
4. Outside diameter radial runout:

10, Qutside diameler toleramces (based on dasign prapartions):

thru 3,250 PD
over 3,750 PD thru 4.750 PD
over 4,750 PD thra 7,250 PD
over 7.250 PD

thru 1.875 PD
over 1.875 PD thru 4,750 PD
over 4,750 PD thru 6.250 PD
aver 6.250 PD thru 7.250 PD
over 7.250 PD

)

0.0005 tiv
0.0007 tiv
0.0010 tiv
0.0015 tiv

0.012
0.0z
0.030
0.040
0050



Table 6. Spacing and Runout Tolerances and Ouiside Diameter Toleramces

USA STANDARD

(Herringbone Ground Finishing Gear Shaper Cutters) 1

A Tooth Spacing - Maximem
Nominal Lmskae Variation Between e Oulside
Pitch Diamelral v - . Diameter )
Diameter Pitch bk ny Two Runout iameter
Teeth Readings
4 thiy b 0.0003 0,000
' Sver 6 1o 20 0.0002 0.0003 0.0007 003
2 thru 6 0.0004 0. 0005
. over 6 thia 16 0.0003 0.0004 0005 0.030
1% thry 3 0.0005 0.0006
8 over 3 thiu 6 0.0004 00005 0.0011 0.050
over b thru 17 0.0003 00004

All dlmens ions

Elvern in inches.

" Maasured approximate P, O,

Table 7. Involute Profile and Tooth Thickness Teolerances (Herringbone Ground

Finishing Gear Shaper Cutters)

Transverse Diametral Pilch
1% theu 3 Ower 3 thiu 6 Over 6
‘?t'i:,:“"" Frefile, 0.0005 0.0004 0.0003
Tooth Thickness | + 0.000 - 0.004| + 0.000 - 0.002 | - 0.000 - 0.001

All dimens ions given in nches.

Table 8. Other Tolerances in Inches (Herringbone Ground Finishing

Gear Shaper Cutrers)

1. Hole Diameter + 0.0002 - 0.0000.

2. Matched pairs, right-hand and left-hand, have outside diameters and widths within 0.002,
3. Back o be Nzl to concave within 0.0002

4. Qutside angle + 0= 5"

5. Side relief angle £ 0° 5°..

b. Dutside diameter radial runout, 4 inches 0.0007 fiv; & inches and B inches 0.0010 tiv.
7. Indicating band runoul (when supplied), with respect to hale 0.0002 tiv.

]



GEAR SHAPER CUTTERS

Keyway

Far eutting invelute herringbone gears of 1% up te 20 diometral pirch, hoving o helix ongle not
excoeding 30 degrees ond o fransverse pressure angle of 19 degrees or more.

Furnished in mafched seis of twe cutters, ane right-hond and ene lefr-hond,

C Bore

Table 9. Sizes and Dimensions of Ground, Disk Type, Finishing Gear Shaper Cutters
For Herringbone Gears

Nominal
FD Hale C bare Keyway Weh Transverse Thickness Tooth
Nominal | WNominal | Minimum | Nominal W Diametral Pitch B l-ﬂL-lﬂ!
4 5. 4oy Ly 4 thiu B ¥4 "
4 w opt | 1 . . over B o 20 T, e
2 thiu 3 1% 1%
6 g;lg;li' i Yo%t S gver 3 thiu 6 1% e
ower b fimy [ 1% e
1% thru 2% 2 1%,
i 4 L1 A % over % thru § ] i,
over 3 thru 1< Z L7

All dimens jons given la nchen.

11



USA STANDARD

TAPER SHANK

\ Location of indicating

f [$EE TapLE 110

band (when specified)

5%5ha rpening Angle

Circular sherpening as shewn above is srendaord
for cufters coorser thon 41 NOP with helix ongles

less than ? degrees, and far cutters 41 NDOP and
finer with helix angles thru 15 degrees.

Helical sharpening
oz shown obove is
stondord for cutters
coorser thaon 41 NDP
with halix angles

of § degrees ar mare.

Table 10. Sizes and Dimensions of Ground Finishing Taper Shank Gear Cutfers

For Cutting Spur and Helical Teeth

Normal Diametral

Pitch Diameter of Cufler

Nominal Tooth

Pitch TR Length
(See Motes below) Mominal Size Owver T e Thiu EI
&1 0.6250 11250 y
_ Ame i 1.1250 16250 -
» b 0.3750 D0.6250 e
wp lo 17 1 0,650 L1250 “.’
T 11 BI50 5
'- 0.3750 0.6250 o
17upta 25 ER 0.6250 1250 %
LR [.1250 FE Y
m 0.175 0.3750 Y
25 up fo 41 B HE] 0,3750 11250 A
5% 15 TI% L6250 %
) 4 0150 0205 "
41 p to 65 G 0.3750 0,675 Y
& thie 1% 0.6250 1.6250 e
M 0.1250 0.3750 e
65 up 1o 101 B RT1 0.3750 1.1250 5
M 0.1750 0.3750 5
101 up 10 129 E XTI 0.3750 T.1750 R

All dimeni lone glven in ine hes .

NOTES: 1, The normal diametral pitch gowerning the salection of cutter gize is the numerater pitch in the case of stub

pgitches, combination piiches, imvolute spline pitches asd involul® Semetion piiches.

2. The catfters shown for normal diametral pitches & up to 10 are also suitable for 25, %4, %%, %, and 5 pitch
AGMA stub tooth form,

12



GEAR SHAPER CUTTERS

LE = Taper Length "
T.L

Tapped

Taper Per Fool Heole Size
TPF H

Taper
Diameter
D |
Countarbore
Depth
Topped c
Hole Depth

D

Table 11. Sizes and Dimensions of Ground Finishing Taper Shank Gear Shaper Cutters
For Gutting Spur and Helical Teeth

Taper
Shank | LFT | TD | TL | TPF H D C Application
Size
b-13 Heavy Duty and Pitches Coarser than
A 1'; | LOG2 24| 0.62550| "y l g 10 and where the neck diameter is %
through 15,
Wedium Duty and Pitches from 6 to 17
z : lg=20 i 7 and where the neck diameter is %
8 4 | Lz 1% 0.62550 UNC he % through 1%4,. Also used with screw-
on adaptors
1620 Mediem Light Duty and Pitchas from
G 1% | 0.700 1% 0.59941 L;HE e L 10 to 25 and where the neck diameter
is ¥ through "4,
£ 10-32 Light Dyly and Pitches 25 and finer
D 1 0,475 ] 0.59858 UNF % ie. | and where the neck diameter is %,
through 4,
5-40 Extra Light Duly and Pitches 32 and
E % 0.250 % 0.6000 ELJ;E s '4e | finer and where the neck diameter is

"4 through ™ ¢,

All dimens jians given in inched.

T Mominal figere givan, varles with specific application requiremants.

13



USA STANDARD

Location of indicating
band {when specified) Hole

C Bore '
5° -
Shorpening l-
Angle PD -

The Circulor sharpening os shown is stonderd for all spur cutters ond for helical cutters coarser than 41 NDP with
helix anglas less thon ? degrees, and for helicel cutters 41 NDP ond finer with helix ongles thru 15 degrees.

Table 12, Sizes and Dimensions of Ground, Disk Type Finishing Gear Shaper Cutters
(for cutting Spur Gears and for cutting Helical Gears where the Cireular
Type of Cutter Sharpening is used)

Nominal
PO Hale C bare Web Normal Diametral Thickness Toath
Mominal Hominal Minimum W Pitch B Length
L
14, 15 & 16 AGMA Stub
10/20, 12/24 1465% % %
1% b Y Y, 1Tupte 5 7 I
25 up fo 41 % %
41up o A5 % he
65 up fo 101 ] %4
0T up To 125 % Tha
5/10, 6/12, 8/16, 9/11 3 .
" . [ BROAGMASWH | “ .
. i . e 10 up to IV ) %
| A s 17 up lo l£ T-"‘IE
up fo 41 ! L
i £lup o 65 T [
1 he &5 up fo 101 ;- %
101 up 1o 13 % “ha
(eantinued]

All dimensions given is inches.

14



GEAR SHAPER CUTTERS

Tahle 12. Sizes and Dimensions of Ground, Disk Type Finishing Gear Shaper Curters (Cont.)

Nominal
PO Hole C bore Web Normal Diametral Thickness Tooth
Mominal Nominal Minimum W Pilch B Length
L
Buplo tgﬂ
W . 4/8, 6/8, % v
: 7 AGMA Stub '
10 up to 17 % %
% i 510, 6712, 8/16 9/11
1% Y B & 9 AGMA Stub % "
1 e 17 up fo 25 3 7 A
23 up to 41 ] &
) X 41 up to 65 % A
1% oo 65 up to 101 T %
101 up to 139 7 i
B upto 10
1 s 4/8, 6/8, 1/9 % "hs
T AGMA Stub
10 wp to 17 A b
7 i 1% LF 3/10, 6712, 8/16, 9/11 1, Y.
B &9 AGMA Stub 4 -
1% s 17 up to 25 I 3
2o up To 41 % L
1% g 41 up 1o 63 % e
55 up o 101 ! A
1% nEe 4/8, 6/8, 1/9 % hs
7 AGMA Stub
10 upte 17 ¥ 7
iy 1% % 3/10, 6712, 816, 9/11 1
2% | : B & § AGMA Stub e e
1% g 17 up lo 25 ! The
n 25 up fo 41 '2 %
2 14 41 up fo 63 % e
65 up fo 101 ] S
2.5/5
S upto 7
b 1 4 &5 AGMA Stub | 1 "%
2 up to
4/8,5/7, 6/8, 7/9
3 1% 10 up o 17
y 5/10, 6712, 8716, 9711 i 4
& 9 AGMA Stub
Tupto?5 % 4
b p A 5 up to 41 5 ¥
fTup o &3 % L
All dimensione given in inchea. {continued)



USA STANDARD
Table 12, Sizes and Dimensions of Ground, Disk Type Finishing Gear Shaper Cutters (Cont.)

Nominal
PD Hale C bare Web Mormal Diametral Thickness Tooth
Noreinal Nominal Winimum W Pitch B Lulm-m
4 upto?
1% ? "he 7.5/5, i 76, /5 1 7
15, 8 L5 AGMA Stub
VST .
2% e i 1 4
3 1% i Y Idiﬂ Sub
" Standard Wopfo IV
ity s 510, 6712, 8/16, 9/11 % ry
h 559 AGMA Slub
Dptional 17 up 1o 25 % %
i Y &5 up fo 41 L L
iTup 1o 39 7 T
Juplod
2.5 8 3 AGMA St 1% %
14 234, o 7 [} up fo 3
Stand ard % 1 %
1.5 AGMA Stub
Suptod
2% e 2.5/5,3/6_4/5 1 %
485 ACMA Slub
, T up 1o 10
4 b 2% s 178, 5/7, 6/8. 1/9 1 "
Optional 5 & 7 AGIA Stub
0 up to 17 - , i
3 I 5710, 612, 8716, 9/11 a
8 & 9 AGMA Stub .
14 3
ilang‘ard ” 9 17 up to 25 % %
1 . 1 s
Optional 2; i Iﬂ :] 4 A
up o 1 El
2% e 758 3 AGNA S 1 A
Jupfind
2% " i 1 *4
1% 3.5 AGMA Stub
Standard Suple]
3 of M 2.5/5 376 475 1 %
\ 485 AGMA Siub
&% 7up to 10
11 e 4/8,5/1, 6/8_1/9 1 %
1% 6 & 7 AGMA Stub
Optional 0 oup to 17
34 e 5710, 6/12, 8716, /11 " °%
GMA Stub -
F Tuplodd %
3 fe 25 up to 41 17 %
All dirmems lons given In inches {eantinved)
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GEAR SHAPER CUTTERS
Table 12. Sizes and Dimensions of Ground, Disk Type Finishing Gear Shaper Cutters (Cont.)

Nominal
FD Hale C baore Web Mormal Diametral Thickness Toath
Mominal Nominal Minimum W Pitch B Lntzlh
Juptod
" 34 T % 3 Lk %
Handard duplod
34, i 7.5/5, 3/6, 4/5 1% %
1% 4 85 AGMA Stub
] Qptional Jup to 10
L A 4/8, 5/1,5/10, 6/8, 6/12 1% T
& AGMA Stub
1% " % 1
Standard A % 10 up te 17 1 £
]_.!& i Y 17 up to 25 i A L
Dptiomal 25 up to 41 L L
L 25uptod '
34 ‘s 78 2.25 AGHA Stub % 4
. Juptod 5 2
1% 3 e 755 3 AGWA Stb V%4 i
Standard Lup o §
3Ir_;n I‘r,l“‘ H I’_.'; ',-';
3.5 AGMA Stub
¥4 3 up lo 7
1 ' 2.5/5 3/6 4/ 1% r
14 485 AGMA Stub___|
Oplional 7 op to 10
4 " 4/8,_5/7_5/10, 6/8, 6/12 1% i
& AGMA Stub
[ Y 10 up to 17 1 e
(i 3 TV up fo 25 4 “he
kL % Zupto 2.5 1%
23 upled .
Vhe y 78 2.25 AGMA Stub "4 1
i Juplod i
¥i % 75 & 1 AGNA Stub I% !
fupto]
: ” Il % 755, 3/8,_3/6, 4/5 1% i
3.5, 485 AGMA Stub
Tupto 10
4 % 4/8, 5/7, 5710, 678, &/ 12 1% 1
& AGMA Stub
' 10 up to 17 1% -
1 % T to 25 0 e
All dimensions given in lnches. lesnbinued]
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USH STANDARD

Table 12, Sizes and Dimensions of Ground, Disk Type Finishing Gear Shaper Cutters (Cont.)

Nominal
PD Hole C bore Web Normal Diametral Thickness Tooth
Nominal MNominal Mini mum W Pitch B Length
L
2 up to 2.5
Yhe i LTS AGUA Stap 1 '
2.5 up lo
4 % 78 2.25 AGNA SUE % :
up fo 4
b # 7553 ACNA STub i 1
B 1% Juptod
4l Y 2.5/5, 3/4, 376 475 1% 1
3.5, 4 & 5 AGWA Stub
Tupto 10
% % 178, 577, 5/10, 6,8, 6/ 17 1% 1
5 AGWIA Slub
10 up to 17 1 !
5 k T uplods Q '.{l
2 up to 2.5
4 k 1,75 AGUA Stub 1% 1
. d5uptod
4% % 2 & 2.5 AGMA Stub I 1
Juplpd
44 B 25 & 3 ACMA Stub 1 1
7 1% f up fo 7
5 I 3.5/5. 3/4, 3/6_ /% 1% 1
3.5 4 & 5 AGWA Stb
7 up 10 10
al % 4/8, 571, 5.”1Ui5f’ﬂ 6/1 1% 1
4]
up to 17 Iy s
s b Twilo B T o4
5 " 2.up to 2 2 1%
1752, ga.zs AGMA Stub
up fo 4
5% g T5% 3 AGWA Sib 2 1%
fuptod
5% % g 2 1%
gt ] 3.5 AGMA Stub
5 up to 10
2,575, 376, 4/8
B i 6 b 5/7 5710, 6/8. §/12. 1/9 : 1%
4.5 6 &7 AGM 1
10 pp to 17 1
6% N 17 up to 20 1% %

All divensions glven in Ino hes .

8 & 813 inch P. D. Cutters have unaligned *J x® ¢ eyway in the back face,
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GEAR SHAPER CUTTERS

C Bore

PD

Table 13. Sizes and Dimensions of Ground Disk Type Finishing Gear Shaper Cutters
Having Helical Type Sharpening and Helix Angles of 9 degrees thru
35 degrees for cutting helical gears

Nominal
PD Hole C bose Web Normal Diametral Thickness Tooth
Nominal Nominal Minimam W Pitch B Length
L
. 17 up lo 25 A ' W
% E‘ . e 75w to 11 G 7
) Y | % 10 up to 17 T i
1% ) e 17 up 1o 75 % TE
% i 25 up to 41 o %
X _l‘f.. Bupio 10 1 2
& th 10 un b LT 2 %
% % ] P 17 up fo 25 _ % i
15 /7 Zup 1o 4l " %
1 b Buptoll 1 i
2 " 1% 5 10 up to 17 % %
13 o 17 Up T 25 % v
173 TP 25 up 10 41 1y 7
— . -
Alldimenalons given in laches feantinued)

1



Table 13. Sizes and Dimentions of Ground Disk Type Finishing Gear Shaper Cutters

USA STANDARD

Having Helical Type Sharpening and Helix Angles of 9 degrees thru
35 degrees for cutting helical gears (confinued)

Nominal
FD Hole C bore Web Normal Diametral Thickness Tooth
Nominal Nominal Winimum W Pitch B thgth
I 1y Bupto 10 1 L
» | 1% v 10 wp lo 17 TE %
¥ % A Tup o 28 - s
i1 e S up lo A1 7 %
e Jupto lD {'4 %
2 1 10 up ta 17 ]
3 1% A 17 up to 25 % %
2 A Buptodl Y %
i o' 1 duptod 1% g
14 i s supfo? 1% ]
3 I P *hs 7up to 10 ' A
Standard P P Wupto IV 1 &
14 i e 1T up 1o 35 b %
Optional = 5 23 up fo &1 % %
1% 2%, A Jupto 1% 4
Standard i hr sup o/ 14 L7
4 P A Tup to 10 14 %
14 7 5 Wep o 17 | %
Optional 4 1Tup o 55 % 4
1% Y P Jupto s 1% "a
Standard 3 o Supfe 7 74 %
a4y 3y i 7 up to 10 1% w2
1% : = Wupfo I7 1 %
. K Ne Y 1
Dptional 2 T up to 25 [ %
o 3% J Juplo 4 14 %
Standard o A Tupfo 3 I i
5 g:fia “Ag ? up :n il’n %?, %
7 T up to % i
14 3% % 10 up to 17 1% .
Optional ] % Tupto 25 I B
34y s Juptod 1% L
mnlj:m 3L I 4 up fo 5 1% /]
5‘.‘; 3’-‘:. ,.';. _5_31} to / T".r._ 1.-;
m q :,':. i up lo lg 1:;; i
: L} ,; 10 wp fo | I o
Optional T, 7 T 25 | ,;:
All dimenslons given in inches . leentinued)



GEAR SHAPER CUTTERS

Table 13. Sizes and Dimensions of Ground Disk Type Finishing Gear Shaper Cutters
Having Helical Type Sharpening and Helix Angles of 8 degrees thru
35 degrees for cutting helical gears (continued)

Nominal
FD Hole C bore Web Normal Diametral | Thickness Tooth
Nominal Nominal T nimum L Pitch B Length
L
3% I Juptod 1% 1
[ I fup tod 1% T
3 1% - Y Jupto 7 1% !
[ i 7 up to 10 1% ]
[} L Mupto 17 I i
iy i Juptod 1% 1
&% i fpptos |7 1
6 1% [ }5_ bupto7d "¢ 1
LE7 i T up to 10 & 1
3 y Mepts 17 1% Wie
[ 4 i Jup o 4 1% 1
[} e Tupted 1% !
7 1% 3 % sup o7 3 T
57, A 7 up to 10 ", 1
L1 % Wupto 17 1% o'
5% ¥ Juptod 2y 1%
§t ’ 5% % Tupho 7 I 1%
b W 1 up o 10 FirA U4
6% % 10 up to 17 ? 1

All dimsnaions given in lnches.

t &inch P, D,cutters have inaligned ¢ >4 keyway in tha back face,



USA STANDARD

Hele
B
C Bore .
PD

The circulor sharpening shown is stendoard for afl spur cutters ond for all helical cutters which hove helix angles
less then ¥ degrees, ond for those of ¥ thru 35 degress helia angle which ore:

H Cver 43 HDP wirk p:ll':h- diametars thrw :W';l i
2) Over 25 NDP with pitch diameters aver 3% in. thru 5% in
3} Ovar 17 NDP with pitch diameters over 5% in.

Table (4. Sizes and Dimensions of Ground Deep Counterbare Type Finishing Gear Shaper Cutters
(Fer Cutting Spur Gears and For Qutting Helical Gears Where the Helical Cutters Have

a Circular Type Sharpeming)

Nominal
PD Hale C bore Web Normal Diametral Thickness Teoth
Kominal Mominal Minimum W Pitch B Length
L
10/20, 1224, 14/18
‘_-? i 13 1 I' “{1
A 14, 158 T AE!!'}A Shub .
i ' 17 up to 2 £ .
1% g g 75 up o 4] %, %
g A1 up fo 65 % o P
i b5 up fo 101 % o
0Twp to 1D % A
5/10, 6/12, 8/16, 9/11 1 7
5 " B9 AGMA Stub "'
A £ 10 up to ng rl ;.-i
i L 17 up o £ £
1% % 7 up 10 41 7, 78
g 2 41 up to 65 b hs
i i b5 up o 101 % e
J | Wl upto 159 % “ha
{eentinued)

All dimens jons given In inches.
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GEAR SHAPER CUTTERS

Table i§. Sizes and Dimensions of Ground Deep Counterbore Type Finishing Gear Shaper Cutters
{For Cutting Spur Gears and For Cutting Hellcal Gears Where the Hellcal Cutters Have
a Gircular Type Sharpening) (Gont.)

Nominal
PD Haole C bare Web Normal Diametral Thickness Tooth
Mominal Noeminal Minimum W Pitch B 'I.MLHH
8 up to 10
% W 4/8, Egﬁ T | o
7 AGMA Sfuh
5/10, 6/12, /16, /11 . "
% % 5 & 9 AGMA Slub .
1% % 10 wp to 17 1 %
1 4 17 up to 25 /- i
25 up to 41 % ’é
'IJ. 3 ‘I w tu 55 :'l: 11}
“ fie 55 up fo 101 > T
[0Tup to T2 A "ha
Bup tal
1 % L "
7 AGMA Stub |
5/10, 612, 8/16,9/11 | ] y
y 1% % 349 AGMA !tlh 1%
z ‘ et v ] T
1% 2 1jup o 35 b/ P
25 up o 41 4 "
I’ s 41 up lo BD A s
65 up to 101 i3 i
8 up to 10
1% % 48 6/88 7/ 1 P
7 AGMA Sty
8710, 6712, B/16, 9/11 1 o
" | 1% % 559 AGMA Stub i
E 10 up to 17 1 A
1% % [Tepto 5 "4 "As
THup o &1 A !
17 o 1T up To 65 % e
55 up to 101 % W
2.5/5 4/8,5/7,5/10
/8, 6/12, 8/16,9/11
9 ' 4 5 &6 AGMA Stub 1% b4
3 1Y% & [ 7759 AGWASD
iE wp ta 17
Tupto2h *# %
7 5 [ d5up lo 4 A h
ha 41 up to 63 1% ar
All dimansions given in lnches. {continwed |
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USA STANDARD

Table (4. Sizes and Dimensions of Ground Deep Counterbare Type Finishing Gear Shaper Cutters
{Fer Cutting Spur Gears and For Cutting Helical Gears Where the Helical Cutters Have
a Circular Type Sharpening) (Cont.)

Nominal
FD Hole C bore Web Normal Diametral Thickness Tooth
Nominal Nominal Minimum L Pitch B Length
L
2.5/5 34 3/6
1% 2 % 3.5, 4 & 5 AGHA Stub 1 iy
fupla/
4/8,5/7 5710, 6/8
; 6712, 7/9, /16, 9/11 "
% 1% L g 5, 7,5 % U AGNA Stub % g
Standard TR IT
i 1% 2% % %;lntu 5 1% %
piognal up o 3l 1'5 ¥
2% s flupto 48 4% g
Fg % 35, 3k 3.8 ;’-Eﬁﬂﬁ. Stub 1% '
3 up io
1% 2.5/5, /6
Standard 2% b TES AGHA Siub 1% %
2upfoTd
¢ VLT S5
Optional . n §,7,889 nmi’.q sma : U
Tup o IF
3 ¥ 17 up to 25 1% i
3 e 25!.?3"} To 41 % %
1% 2.9 AGMA Sfub
Standard 2% b Toplod 1% g
¥,
i t_I"x; r 2% % E.E.IHEE gshlﬁ 1% %
ptional up fo
" 1y 445 AGMA Stub
Vs Standard : % Saate ] 1% g
55,35, /8,57, 510,
% E fr ! % 6/8,6/12,7/9,8/16,5/11, 6, 1y 5
A 1.6 89 AGMA Stub
Optional k¥ X 17 up to 25
3 /B 25 up 1o 41 % A
7.5/5 71 3%
" 25 3 35,485
3 e AGHA Stub 2% %
yd Jupte?
SEarldani 48, 577, 5/10
1% Jupto I0
Dptional 4 1;1_@':5 ; }?, i
:‘, '_-".I w o :l;,l []
~ ; 25upfo 41 , Tie
All dimensions given in nches. {continued)

24



GEAR SHAPER CUTTERS

Table i4. Sizes and Dimensions of Ground Deep Counterboere Type Finishing Gear Shaper Cutters
(Fer Cutting Spur Gears and For Cutting Helical Gears Where the Helical Cutters Have
a Circular Type Sharpening) (Cont.)

Nominal
PD Hole C bore Web Normal Diametral Thickness Tooth
MNominal Nominal Minimum W Pitch B '-.El:-lll
7R 2.25 AGMA Stub
Y, We 75 '-lf o3 % %
1%
Standand 3%, R 2.5, 3 & .’:I 5 AGMA Stub i %
Juptoh
8% 2.5/5, 36, l-’fz. 57
. - [ 5/10, 6/8, 6/ :
1% Vhe Yis 1,5 & 6 AGNA Stub % "
Optional ]g up :u 1] l"' o
r up o i
! e T A e
I 4 Zupto 5
i ; 78 2.25 AGHA Stub
e 4 Z5up o d
- : 7.5 & 3 AGMA Stub
e a 3 Te o ¢
y ' T ACHA S ;
b Vi : s Quptoh % ]
| 2.5/5, 3/6,4/8,5/7
Il 1 5/ 10, 6/8, 6/12
a 1 5 & 6 AGHA STub
up to 10
EA L 10 up to 17 i Y
4% % 17 up to 28 2 %
. 1.75 AGMA Stub
3% % Tup fo 2.5
1 7 & 2.75 AGMA Stub
¥4 % 25103
2.5& 3 AGM
4 % m o -
6% 1% LA L 3.5 AEH A Stub 24 1
fupto 3
2.5/5 3/6, 4/8, 57
4 b 5/10, 6/8, 612
E i 4.5 & 6 AGMA Stub
5
4% Y 10 up to 17 2% Y
5 % T up To 25 ) )
All dimens ions given in inehes. (continesd |
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USA STANDARD

Table 14, Sizes and Dimensions of Ground Deep Counterbore Type Finishing Gear Shaper Curters
(For Cutting Spur Gears and For Cutting Helical Gears Where the Helical Cuotters Have
a Circular Type Sharpening) (Cont.)

Nominal
PO Haole C bore Web Mormal Diametral Thickness Tooth
Nominal Nominal Minimum W Pitch B Length
L
I " 1.75 AGMA Stub
i 2up bo 2.5
i i 28 285 AGMA Stub
4 4 E gi wp 2 3
. : 75 GMA Stub
b h Tup to 4
)
1 1% 4y by 3.5 AGMA Shub 2% 1
Sup o
7.5/5, 3/6, 4/8, 51
5 1 5/10, 6,/8, 612
L 4,5 & 6 AGWA Stub
5 up to 10
51 7 10 up to 17 0% N
5% ¥ 17 up to 25 i %
5% y 4 2.5 38 1.5 AGMA Stub
duptod
2.9/5, 36
L% % 455 AGMA Stub
Suplol s 1
bt 1 478, 5/7,5/10 & 1%
6 : b8, 612
h § AGMA Stub
7 up to 10
6Y % 10 up to 17 2 1
6% % 17 up to 20 7% T

All dimenslons given in inohes.,

t8&EY P D Cuttershavea % 3%, unaligned keyway in the back face.



GEAR SHAPER CUTTERS

C Bore
Sharpening | o
Angle |- PD

The helical shorpening shewn is stondard For helical curters which ara:

1} 41 NDP end coarser with pitch diometers thru 33 in, o

2] 25 NDP pond coarser with pitch diometers over 3% in. ond thru 5% in

3) 17 NDP ond coarser with pitch diometers ovar 533 in.
Fer helicel cutters with [eas thon § degrees helix ongle ond of finer pitch for a given diameter than shewn obave,
see Toble 14 for spur and helical cutters with circular type sharpening.

Table 15, Sizes and Dimensions of Ground Deep Counterbore Type Finishing Gear Shaper Cutiers
Having Helical Type Sharpening and Helix Angles of 8 degrees thru 35 degrees
for Cutting Helical Gears

Nominal
PD Hole G bore Web Nominal Diametral Thickness Teath
Nominal Naminal Minimum W Pitch B Length
L
i : % 17 up to 25 % %
1% 4 L A 2 up to 41 Y %
3 y 10 wp to 17 1 %
1% y “ “ T up 10 25 i /
% L Zuptodl % )
% ¥ 8 up to 10 1 r A
1% i ‘ % Wupte 17 1 T
2 s A 17 up fo 25 % e
% Yie 25 up to 41 % %
1 ) B up to 10 1 LA
2 y 1% & 10 up te 17 1 %
. 1% A 17 up lo 25 :; e
I% P 55 up to 41 %
All dlmensions glven In inches. (eontinued )

n



USA STANDARD

Table I15. Sizes and Dimensions of Ground Deep Counterbore Type Fimishing Gear Shaper Cutters
Having Helical Type Sharpening and Helix Angles of 8 degrees thru 35 degrees
for Cutting Helical Gears (Cont.)

Nominal
PD Hele G bare i - Hosr
Nominal | Momiral | Wininum N Rl B o
1% y Bupto 10 1 A
. 1% A Wup o I | 4
2% 1 T T T7 up fo 25 % g
7 e 2 up 1o 41 % ﬁ
y 5up to 17 1% %
3 1% 2 ' Tuphd 1% %
Y 25 up to 41 1% %
v ? 5 fupto? T n
3 1% Standard 2%, bt fuplo 17 :
% |1 optional 24, + A8 R - ;
% Op A 750p 10 41 I %
; 7% ;i Jupto§
: 1% Standard 7, W Supfo7 % %
R - ¥ dup to df
1% Optional T % Tup o 5 1% %
Y % Juptod
1’,-'; Shndllﬂ El.'i 5}; -'- I,Ip tl:l 5 |1. ,.{
" ; i Sup o7 ;.
, 17y % Tupto 17
1% Optional T ) 17 up to 23 s 4
vy, % Jupto? 3
5 1% Standard 1%, fz Fup o 10 :3; :
— ; , 10 up o 17 A ‘i
1% Optional 3% 1 T7 up to 25 1% e
: 38 7 3upto5 ?
§ 1% Standard —ﬁ?“—‘-ﬂ% I;jup o 10 2% s
) up o 17 g s
1% Optional A " Tuhd Iﬁ “he
3%, ; 8 Suptod
; . T, A Fupto 5 Y 1
(A [ I Supto 10
' T Wupto 17 2% s
|l 1 Juptod .
: Mg ] fuplos L3 1
6% 1% T 12‘ 5 up fo 10 )
i, 3 Wuplo 7 2% s
All dimensions given in inches. i



GEAR SHAPER CUTTERS

Table i5. Sizes and Dimensions of Ground Deep Counterbere Type Finishing Gear Shaper Cutters
Having Helical Type Sharpening and Helix Angles of 9 degrees thru 35 degrees
for Cutting Helical Gears (Cont.)

Nominal
PD Hole C bore Web Nominal Diametral Thickness Tooth
Nominal Naminal Minimum W Piteh B Length
L
[ % Juplod
; 1 4% u dup to d 2% |
‘ 5 % Supfo 10
5% i 10 up to 17 Y .
S ol Jupta §
5% i Supte’ 2% L4
ot ' 5 Y TupTo 10
Bl g 10 up to 17 i i

All disenaicas given Lo inches .

1 These culters have % = %, unaligned heyway in back face,



USA STANDARDS FOR
MACHINE TOOLS AND CUTTING TOOLS

TITLE OF STRNDRRD

T-Slots, Their Bolts, Nuts, Tongues, and CUETS. e ssssssss BE. 1-1949
Milling Cutters .. iR hinmaaaan BS.3-19a0
Rotating Air C}rllndm 1.11d ﬁdaplcr\ . BE.5-1959
Jig Bushings ... SO B3.6- 1962
Circular and Dovetailed I-nrmmg T00L BENKS voooccocerrscsrssssssessosessoessseessserseersseoseroserne BS.7-14954
Chucks and Chuck Jaws....oinmmm s B3, 8-1954 (Reaffirmed 1959)
Spindle Moses for Tool Room Lathes, I::ngme Lathes, TurretLathes, and

Anitomatic Lathes e .. BS.9-1967
Machine Tapers .............. Falesesnamaenibmatasdaneniansnsiinibtnn B 10-1903
Spindle Noses and Adjustable pi i LR .0 1-1964

Invalute Splines, Scrratmmandlnkpcttmn R AU NSO L BS.15-1960
Accuracy of Engine and Tool Room Lathes ... v, BS16-1952
Markings for Identifying Grinding Wheels and Other Bonded Abrasives .. .. B, 1T-1958
Spindle Noses and Arhors for Mg Machines s BS.18-1960
Life Tests of €11'Ih_|ﬂlpl;11l'll Tools .. BS. 1‘§I—I‘;|‘46 {Rc:aﬂ_rrm:d 1953)

Machine Pins .. e iamanie . BS.20-1958
DR B, et ettt s e e b e emn e e en . .- E‘F 251968
Drrill Drrivers... e BI2T-195Y
Mounting mem.mm ::rt Lubrlcalmg and Lu:n:nlant Pumps for \-'Iachme TDDIh ......... B3.28-1958
Deesignation and Working Ranges of Grinding Machines .. B5.32 & 33-1953
Life Tests for Sing]e Point Tools of Sintered Carbide ....................coorrroressere . B3.54-1950
Machine Mountin cifications for Abrasive Discs and Plate Mounted Wheels ... B5.35-196%
[Driving and Spin lc nds for Portable Air and Electric Tools . o B5,3E-1958
Spindle Flanges for Precision Boring Machines. . SR LA LR e L LR L3S s BS.39-1961
Spindle Moses and Tool Shanks for Horizontal Burmg ECHINIES cevvoeeeveeseessssessssessssssssessseeseeeseee B3.40- 1962
Blanks and Semi-Finished Blanks for Solid Carbide Taps s Bo4.1- 1964
Reamers .. oo BE4 221054
Straight Cut-Off Blades for Lathes and Screw Machines. ... ... B9, 3- 19605
Identification System for Throw Away Inserts for Cutting Tools..... . B9 4-1965
{'arlﬂd: Blanks and {'umng TOOLE ©vvsrerssssssssssssms s v B9 S- 1%5
Higemﬂ Blade Mitling Cutter Bodies: M *t‘Ren. B5.23-1958) B94.8-1967
Taps Cut and Ground Threads........ C(Rev. BS, 4-1959) B94.9-1967
High-Speed Steel and Cast Nonferrous Single-Point Tools

To0l HOMETS <o smssss s s s (Rev, BS.29-1950) B94,10-1968
Twist Dirills . vereneemeeees LRV, BE 12-1958) BO411-1967
Furh:de—TlppEd Mu\.ﬂnry Dnll\ and Blanks for FurhldE—TlppEd

Masonry Drills . ceveeraenmeeeenmee LREY. BEZ 1-1962) BO4. 12- 1968

Blanks for Carbide Burs... {Reu.r Bh3.1- I".-lErE] B94.13-1968
Punches-Basic Head T}'pe T s . B9414- 1968
Retainers - Basic Ball- ]d_)l..l’. Funn;h and Die ul:lu‘n T izzht and ]-Tl:uw Dul} ..... F!‘J‘-'I 16~ 1965
Gages - Functional, Ball-Lock Punch and Die Button, Light and Heavy DLI[} e BO41T- 1968
Punches - Basic Ball-Lock Light and Heavy Duty . - B4 1B-1968
Milling Cutters and End Mills . . (Reu 'BS.3-1960) B94.19-1968
i-.pe:cmcauclw for Carbide Blanks for Twist Dnll& Reamer\. End Mills, and

Random Rod (Rev, B85.1- Igl.‘:u"‘-] s B9 20- 1968
Grear Shaper Cutters .. L N A . BRd 21 -1968

Binders for holding standards are availahle,

A complete list of USA Standards published by The Amerncan Society of Mechanical Engineers
ohiainable upon request

NI <= 9%
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