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WORLD CLASS CONTENTS

TECHNICAL

GENERAL INFORMATION

CHIP CLASSIFICATIONS " pg. 4
CUTTING FEEDS & SPEEDS " pg. 6, 106,

SELECTED DISTRIBUTION COATINGS " pg. 8
To ensure exceptional service & technical application support, Han
only sells through selected distributors, your communications link w
us. If you require direct technical assistance, contact our Engineering
Technical Service Team.

1,
08 1y ysa

Phone: 800-451-9436 REAMERS

E-mail: sales@hannibalcarbide.com REAMER GUIDE " pg. 11
STOCK STATUS e s
Because of our exceptionally broad product listing of over 20,000 CARBIDE TIPPED " pg. 16
items, our distributors seldom stock our tools unless they have a consi SOLID CARBIDE " pg. 85

demand for particular tools requiring same day delivery. HANNIE
maintains a 99% line item order $ll rate. We have a huge inventor
$nished tools ready to meet your needs. DRILLS

ORDERING DRILL TECH INFO " pg. 96
The only description required to order a standard tool is the EDP num BE“‘%E'SSEX pg. 96

- . - pg. 97
However, as a cross-check, orders should include a brief description @
tool.

APPLICATIONS ENGINEERING
HANNIBAL prides itself on the ability to solve end user tooling probl
We will suggest solutions including tool designs that have been ug COUNTERBORES
successfully to solve similar problems. Our proven applications enginee HRGAZ LRSS LIPSl o BEI0E)

capability is re'ected in the fact that some of the largest machine tQUkedabaritaE LR B
builders select HANNIBAL to design and produce the original cutting td
used in producing engines and transmissions.

QUALITY TOOLS
20% of HANNIBAL(S sales are special order tools made to end

speci$cations and prints for the very demanding automotive, dieSelllSMINEN G UANE= R4S
engine, aircraft engine, aerospace, and construction equipment industriesi=eizNINZeRH skl
To meet these stringent requirements, our engineers and tool makers WOEK=ERERASI==ERS e [ 1)

ilv wi ' INDEX " pg. 119
daily with exacting tolerances and procedures. eEon E%LE TYPES " pg. 1224134
TOLERANCES AND SPECIFICATIONS SHANK TYPES " pg. 135#144
All our tools are manufactured to one or more of the following
speci$cations:
USCTI - United States Cutting Tool Institute END MILLS
NAS - National Aerospace Standards TECH INFO " pg. 145

ASME/ANSI - American National Standards Institute, and a)liatc| SRS
American Society of Mechanical Engineers

TOOL PERFORMANCE
While price is always a consideration, the real measure of the tool(s
is its in-plant performance. HANNIBAL(S tool performance is prg
wherever accurate records are kept, such as the aerospace and autom
industries. Here our tools earn @xcellent® ratings... and that is why we
one of the fastest growing tool companies in the world.

PEOPLE
HANNIBAL(S engineers, technicians, tool makers, and sales & suppo
are continually focused on the goal of producing the world(s best carb
tipped tools. Our experienced tool makers sincerely want to do their
best every day making every e*ort to manufacture tools that will me
your exacting needs.
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gy TOOL SELECTION USING
CHIP CLASSIFICATIONS

4/4DEINUSA "
2 CONFIRM CHIP FORM
BASED ON DRILL CHIP

LONG STRINGY CHIPS
(WROUGHT ALUMINUM, COPPER, AND PLAST

MEDIUM LENGTH CURLED CHIPS
(ALL OTHER MATERIALS)

r $)*1 &7"$6"5%0/ *4 ,&: 8)&/ %3*--*,
REAMING THESE MATERIALS

DUCTILE CAST IRON = AUSTENITIC wvvovooooooeeoeoeoeeooeooeoeeeeeeeeeeseesseoeseeee e D-2, D-4B, D-2C, D-2M, D-3, D-3A, D-4, D-5
FERRITIC oeoooooeeoeeeeeoeeoe oo eeeeeeseeeeeeeesne ....60-40-18, 65-45-12, D4018, D4512
FERRITIC-PEARLITIC ..o DISCONTANSAQE B54RLED CHIPS
PEARLITIC-MARTENSITIC wvvvvovvoooeoooeeeeoeeeeoeoeoeoeoe o5 8o 8o 50Q-B003, DTOGBE A3 : "#3" 47 ¢
MARTENSITIC ..o eeeeeeeeeeeeeeeeeeeeeeeeeee e e CAUSE. RAPID2A/SRER IOEME TOOL MARGINS AND
GRAY CAST IRON oo eeeeeeeeeeeoe oo eeeoeeee oo e e eesesse oo esses e .20C23TIINGG, BDABESO, 55
MALLEABLE CAST IRON - FERRITIC OR PEARLITIC cvvvvvvvovooooeooeooeoeooeooooeoeeeeeeseesessossens 32510, 35018, 45008, M3210, M4504

LONG WIRY CHIPS

IRON BASE ALLOY +..ovorrreceoeese et eeeesseeeeessee s eees e eseess e eeseesseesessees s eseee e A-286, Discaloy, Igcal g 802 w1/ .
5§, & - H™ A8 0.leeereeeeeeeeeeee e eeee e Hastelloy C, Inchne @ i A ¥-¥35+0/ 4 $0..0/ 8+5)
STAINLESS STEEL - 300 SERIES «.vcvvreecerrssseerssssseesssseeesessssesssesssessessessessssereesoes 302,304, , 347, 3 Ve . ..
STAINLESS STEEL = PH SERIES . v.vvvr oo evesseeeeesseeeessseeesesesesesseseeseeseeeeseeeesesseeeees e 15.5p ; A?',I'iES) ER L
TITANIUM ALLOY w...eooseeoeeeeeees e eeeesee e seseess s s eeseesseeeeeeeseree Ti-6AI4V, Ti-10v-

Y *#Y- $"3#*% & 500- */$ TBMFT!IBOOJC



40 NON-FERROUS - SHORT CHIPS

80 LOW STRENGTH STEELS
100 MEDIUM STRENGTH STEELS

120 HIGH STRENGTH STEELS

NON#FERROUS
SHORT CHIPS

CHIP
CLASS

HANNIBALOS
RECOMMENDED TOOL TYPE$S%
APPEAR IN TOOL SELECTOR BOX
FOR EACH CATALOG ITEM

3/c= PREFERRED TYPE NOTED FIRBTH i w
%r°=NO PREFERENCH H i PS w

LOW STRENGTH
STEELS

CHIP
CLASS

\NOR\'D CLa Ss

MEDIUM STRENGTH
STEELS

100

HIGH STRENGTH
STEELS

&1 20
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“pmp FEEDS & SPEEDS ' DRILLING OR REAMING
GENERAL PURPOS&  OR COOLANT #5&D

ALUMINUM BRONZE 614, 952-958 40-175 SHORT LOOSELY CURLED

COPPER ALLOY/BRASS/BRONZE 268, 270, 314, 332, 335, 340, 342, 353, 10-100 Rb FLAT SMALL
FREE MACHINING 356, 360, 370, 464-467, 485, 838, 945

MAGNESIUM ALLOY AMB60A, A\21A, A\91B-C, 50-90 FLAT SMALL
HM31A, K1A, \E41A, \K40A +500 Kkg;

NICKEL SILVER 745, 752, 754, 757, 700, 973-978 10-100 Rb LOOSELY CURLED

45&&- -08 .&%*6. 453&/(5) 1108-1119, 1132-1151, 10L17, 10L18, 100-250 DISCONTINUOUS
FREE MACHINING 10L50, 11144, 12113, 12114, 12115 LOOSELY CURLED

45&&- -08 .&%*6. 453&/(5) 1005-1029, 1030-1050, 100-375 CONTINUOUS STRINGY
WROUGHT 1513, 1518, 1524, 1552

"--0: 45&&- -08 .&%*6. 453&/(5) 41L30, 41L40. 41L50, 86L20, 100-275 DISCONTINUOUS
FREE MACHINING 4142Se, 4145Te TIGHTLY CURLED

"--0: 45&&- -08 .&%*6. 453&1830, 1345, 1515, 4012, 4130, 4140, 4150, 432085-375 LOOSELY CURLED
4340, 4620, 5130, 8620, 8630, 8645, 9310

STAINLESS STEEL 400 SERIES 409, 410, 414, 420, 1185325 DISCONTINUOUS
430, 436, 442, 446 TIGHTLY CURLED

STAINLESS STEEL 203 E\, 303, 303MA, 303Pb, 303 PLUS X, 135-275 SHORT TIGHTLY CURLED
FREE MACHINING 303Se, 416, 416Se, 420F, 430F, 440F

120 "--0: 45&&- )*() 453&/(5) ."350100, 51100, 52100, GRADES 200-350, Nitralloy75-400 CONTINUOUS WIRY
458&&- [*53*%*/( 45&&- 500- 458&SERIES A2, D2, H13, M50, P20, S7, WI

Y *#Y- $"3#*% & 500- */$ t TBMFT!IBOOJC




GEN: COOL: GEN: COOLEGEN: COOLE=GEN: COOL=GEN: COOLZGEN: COOLSGENY COOLSGENY COOLZGEN: COOL
GENERAL COOLANTERURY ANT FPUR= ANT FRPUR= ANT FRPURS ANT FPUR= ANT FPURS ANT BPURS ANT FPURS ANT SPURs ANT
 PURPOSE FED POSE FED [POSE FED FPOSE FED FPOSE FED FJPOSE FED fPOSE FED FPOSE FED JPOSE FED FPOSE FED

125-190  200-300
50-90 70-105

225-400  300-450
100-250  125-300

300-400  450-550
130-190  150-250

125-190  225-300
50-90 70-190

DRILL 125-175  150-250
REAM  70-100 100-150

DRILL + +
REAM  30-85 40-110

DRILL + 100-220
REAM  65-100 90-135

DRILL + 100-150
REAM  40-85 65-100

DRILL + 110-150
IN=Y 50-100

DRILL 125-190
=AY 90-135

DRILL 100-150
REAM

XXX IBOOJCBMDBSCJEF DPN t )"/ /*#"- $"3
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CARBIDE TIPPED

CHIP
CLass  MATERIA

1,
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BENEFITS OF USING COATED TOOl

IRV <o | o1 -ERROUS SHORTCHPS N _ TONM Wit __IN W

t */$3&"4&% 500- -*'

t *.1307&% 803,1*&$&

“
PSP PPPOPIPORIONY 120 | -iGH STRENGTH STEELS AN AITIN AN ATIN | ATV

ENGINEERED COATINGS FOR

TOOLS s uglw ooy

COATING SELECTOR GUIDE

DRILLING REAMING COUNTERBORING MILLI

L MACHINED

CWer | wer wer oRt wET

IMPORTANT STEPS IN TOOL COATING SELECTIONVHY COATED TOOLS IMPROVE PRODUCTIVITY
1. Use the HANNIBAL Tool Coating Selector Guide to select thel. Thermal Insulation + Heat at the cutting edge is a primary

recommended coatinfpr the machining operation being
performed on your speci$c material.

2. Review the selected coating(s detailed description on
page 11 to con$rm that it meets your speci$c conditions &
requirements.

3. Without a trial production run, you cannot be certain that
a speci$c coating will be the very best for your particular
application.

t
rather order several with di*erent coatings & review the trial
production run results. Then order the full quantity with the
most e*ective coating.

t 8IFO P SEF S dpedhl BeIS te¢duUESt several tools with
di*erent coatings & review the trial production run results
before selecting the most e*ective coating for the balance of
the special tool order.

4.
for your speci$c application can only be resolved by trial
production run & analysis. Improved coated tool performance
will o*set your initial time & e*ort.

PRE#CONDITIONS FOR SUCCESSFUL USE OF
COATED TOOLS

reason why tools break down. Coatings bond a thermally
insulating barrier to the tool to reject heat from the tool

surface back into the chip, thus protecting the tool substrate
and making it last longer. Some coatings, such as TiAIN and
AITiN under certain conditions, actually produce a hard layer of
aluminum oxide +an excellent insulator; during the cut.

2. Mechanical Strength + Abrasion from the chip 'ow combined
%P OPU PSEFS B MB SdthRd&d/t8o3 but U Z P GitlbonidBdddefic roughness of the tool surface tends to

wear the substrate and dull the cutting edge during normal
operations. The high hardness, lower friction coe)cient, and
reduced surface roughness of coatings allow the chip to 'ow
o* the surface of the tool. This reduces built up edge and wear
so tool life is increased.

3. Chemical Resistance + Heat, pressure, coolant, and workpiece
The many variables involved in selecting the very best coating material all add to the chemically reactive forces present at the

cutting edge. When reactive elements are brought together
under these conditions, the uncoated tool will degrade.
Coatings protect the tool substrate from exposure to these

SFBDUJWF GPSDFT UIVT TUBCJMJ[JOH UIF L

the harshest conditions.

t
coating bene$ts.
t "EFRVBUF IPSTFQPXFS BOE SJHJEJU

(PPE PQFSBUPS NBOVGBDUVSJOH FOHJOFFSJOH

ITCJIJMMT UF NBYJNJ[F

Z GPS NBYUNVNGEEBEFABGENS

speeds.

TiN AITIN
t 3FTIBSQFOJOH QPMJDZ UP POMZ SFTIBSQFO |
thereby preserving the 'ute face coating. 2500 3600
RESHARPENING METHODS FOR PRESERVING THE
FLUTE FACE COATING
t %SIMMT (SJOE MJQT POMZ : : :
t 3FBNFST (SJOE SFMJFG PO DIBNGFST POMZ N
t SPVOUFSCPSFT (SJOE SFMJFG PO DVUUJIOH ' HE
t &OE .JMMT (SJOE SFMJFG PO 0% BOE FS FO 40 50 0
t .JMMJOH $VUUFST (SJOE SFMJFG PQ (% BO

2-4 microns  2-4 microns2-4 microns

SPECIFIC QUALIFIED COATING COMPANIES

PVD Coating Service companies have signi$cant equipment
& processing di*erences that can dramatically in‘'uence the
coating(s e*ectiveness for di*erent types of tools. HANNIBAL
has selected several technically focused coating companies
that collectively can meet our customers( exacting needs for all
coatings & tool types.

A7 .20 .30

t TBMFT!IBOOJC
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“pmm PVD COATINGS
TIN £ TICN £ ZrN £ AITIN

FOR IMPROVED PERFORMANCE OF WET MACHINING

1,
08 1y ysa

PHYSICAL VAPOR DEPOSITION $PVD%

HANNIBALVUJMJ[FT UIF 11ZTJDBM 7BQPS %FQPTJUJPO 17% QSPDFTT
temperature than Chemical Vapor Deposition +CVD;, thus preserving the strength and hardness of the alloy st
body and allowing for more aggressive machining without tool failure. The $ne $nish of PVD also results in a
TNPPUIFS TIBSQFS DVUUJOH FEHF XI1JDI TUBCJMJ[FT UIF DVUUJOH QST

$nish on the workpiece.

Titanium Carbonitride, blue grey in color, has a hard,
smooth $nish which o*ers improved wear and built up
edge resistance. Performs well on applications where lo
to moderate temperatures are generated at the cutting
edge.

t )BSEOFTT 7JDLFST

t .BY 4FSWJDF 5FNQ

t 'SJDUJPO $PFODJFOU
t 51IJIDLOFTT

t AMSGBOF 3PMEIIQFTT 3

Applications: Excellent for machining materials which
generate low cutting edge temperatures. Because of the
relatively low service temperature of TiCN, coolant must
be applied correctly to control the temperature at the
cutting edge. Failure to do so can lead to premature weal
of thé Soafedsurface.

\irconium Nitride, light gold in color, is excellent when mg

chining non-ferrous and plastic materials. O*ers a higher
service temperature than TiCN.

t )BSEOFTT 7JDLFST

t .BY 4FSWJDF 5FNQ i $ i

t 'SIJDUJPO $PFODJFOU

t 51IJDLOFTT NIJDSPOT
t 4VSGBDF 3PMEIQFTT 3

Applications: Very reliable coating when moderate
temperatures are generated at the cutting edge. Generally
most e*ective in Chip Class 20 thru 40 materials.

XXX IBOOJCBMDBSCJEF DPN t 5&-
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HOLE SIZE
TO LEAVE
2%

1225
.1378

.1532
.1685

.1838

.1990
.2144

.2297

.2450
.2600
.2756
.2910

.3063

.3215
.3370

.3522

.3675
.3828

.3982
4135

4288

4440
4594

A747

4900
.5053
.5206
.5360

.5513

.5665
.5820

5972

.6125
.6278

.6431
.6585

.6738

.6890
.7044

7197

.7350
.7502
.7656
.7810

.7963
.8115
.8270
.8422

.8575
.8728
.8881
.9035

.9188
.9340
.9494
.9647

.9800

REAMER GUIDE

BASIC TECHNICAL INFORMATION FOR REAMERS
HANNIBAL PRE-REAM DRILL SIZE CHART

HOLE SIZE
TO LEAVE
3%

1213
.1364

.1516
.1667

.1819
1970
2122
2274

.2425
.2576
.2728
.2880

.3031

.3183
.3335

.3486

.3638
.3789

.3941
4092

4244

4395
4547

4699

.4850

.5000
5153
.5305

.5456

.5608
.5760
5911

.6063
.6214
.6365
.6517

.6669
.6820
.6972
7124

1275
7426
7578
.7730

.7881
.8034
.8185
.8336

.8488
.8639

.8790
.8942

.9094
.9245
.9397
.9549

.9700

This chart allows for drill oversize based on study done by the United States Cutting Tool Institute

Y[ I*#"- $"3#*% & 500-

*/$
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“puay. REAMER GUIDE

BASIC TECHNICAL INFORMATION FOR REAMERS

1,
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FLUTE STYLES
Straight:

Best#suited#for#non-chip#forming#materials?#i.e.#cast#iron?#bronze#and#free#cutting#brass . ##

Preferred#hole#condition#would#be#a#thru#hole.

Right Hand Spiral:
Designed#to#pull#the#chip#out#of#the#hole#in#a#blind#hole#application.

# Duet#tto#aggressive#Jute#geometry?#a#right#hand#spiral#may#cut#slightly#oversized.
# EKective#in#bridging#interruptions?#such#as#keyways?#cross-holes?#etc.
# Excellent#in#highly#ductile#materials.

Left Hand Spiral:

Excellent#in#thru#holes?#as#the#Jutes#tend#to#push#the#chips#out#ahead#of#the#reamer.

# EKective#in#bridging#interruptions?#such#as#keyways?#cross-holes?#etc.
# Good#for#reaming#hard#materials.
# Should#provide#the#very#best#size#and#@nish.

Expansion Reamers:
Designed#for#high#production#runs#in#abrasive#materials?#when#size#or#@nish#can#be
# Expand#the#diameter#by#turning#the#screw#clockwise.

# The#tool#is#now#ready#to#be#reground#back#to#its#original#diameter#and#resharpened.

# This#process#should#produce#like#new#tool#performance.

Center Fed Coolant (axial):

Center#fed#coolant#design#is#used#for#blind#hole#reaming.
# #Combine#center#fed#coolant#with#right#hand#spiral#for#maximum#chip#clearing#ability#
# ductile#material.

#rapid

fin#hig

Flute Fed Coolant (radial):
Flute#fed#coolant#design#is#used#for#thru#hole#reaming.
# EKective#in#a#cavity#large#tenough#for#chip#clearance.
# Flute#fed#coolant#will#Jush#the#chips#ahead#of#the#reamer?#providing#the#best#hole#

Sizet#ar

XXX IBOOJCBMDBSCJEF DPN t 5&- t )"/ /*#"- $"3HHl
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REAMER GUIDE

BASIC TECHNICAL INFORMATION FOR REAMERS

OPTIMUM OPERATING CONDITIONS

Stock Removal:

2M-3M#of#the#reamer#diameter#will#normally#be#appropriate#stock#removal#when#reaming.

# # # ExampleQ#a#.500%diameter#tool#would#remove#.010°-.015% of#stock.

# # # ExampleQ#a#1.0%diameter#tool#would#remove#.020°-.030%of#stock.

# # # These#examples#cover#@nish#reaming.

# # When#your#application#calls#for#a#rough#ream?#stock#removal#can#be#up#to#5M
# # See#Pre-Ream#Drill#Size#Chart®#on#page#10.

Runout (TIR) Concerns:
One#of#the#most#overlooked#areas#in#reaming.

# #  It#isHcritical#to#the#function#of#the#tool#to#be#running#concentrickwith#the#machine#s

# # Some#of#the#most#important#areas#to#consider#includeQ

# # #  Fool Holders#-#precision#collets#and#hydraulic#chucks#are#widely#used#for#straig
tools.#When#using#hydraulic#chucks#be#sure#shank#diameter#tolerance#is#accep
using#taper#shank#reamers#make#sure#holders#are#free#from#dirt?#grit#and#bur
cause#the#shank#to#not#seat#properly.

# # #  Tool Overhang#-#Use#the#shortest#tool#possible. #Runout#multiplies#rapidly#as#th
from#the#spindle#increases.

pindle.

ht#shank
table.#lf#
rstthatttc

et#distanc

# # #  Rigid Fixturing #-#Xake#sure#the#part#piece#is#secure.#Xovement#of#the#piece#may#caus

tool#breakage?#oversized#holes?#poor#@nish#and#would#shorten#tool#life.
# # #  £hecking TIR-#Check#the#reamer#diameter#with#a#dial#indicator#Yat#the#circula
Ideally#a#reamer#should#run#within#.001%TIR.

Coolant feeding reamers:
Coolant#induced#thru#the#reamer#should#be#utilitized#when#possible.
# # Bene@ts#include#better#@nishes?#superior#tool#life#and#the#ability#to#increase#spee

Speeds and Feeds:

r#margin.

ds#and#f

Reaming#is#a#@nishing#operation#and#the#correct#combination#of#speed#and#feed#is#critical#tt

life. ##Proper#speeds#[#feeds#must#be#run#tatmzbiistraightness#and#@nish . ##See#pag
for#starting#speed#and#feed#information#and#further#guidelines.

Tool Geometry and Carbide Grade:
Geometry#may#be#altered#to#obtain#optimum#performance#and#extend#tool#life.

# # #Xaterial#speci@c#carbide#grades#are#bene@cial#in#reaming#material#of#a#speci@c#
condition.##Hannibal#oKers#stocked#material#speci@c#reamers#in#most#all#styles.

Y I*#E"- $"3#*%& 500- */$ t 5&- t TBMFT!IBOOJC

es#8#anc

thardness




“puay. REAMER GUIDE

BASIC TECHNICAL INFORMATION FOR REAMERS

1,
“0E 1y ysa

DEVELOPING OPTIMUM SPEED AND FEEDS

AVOIDING PROBLEMS = Common Problem Areas to Avoid.
Improper Tool ##make#sure#you#are#using#the#correct#Jute#style#and#tool#type.

tBtock Removal#HANNIBAL#recommends#2-3M#of#the#reamer#diameter#as#a#starting#point#

or#sto

removal.#2M#for#steels#and#tough#alloys?#3M#for#non-ferrous#materials#and#cast#irons.#Solid#carb
carbide#tipped#reamers#must#have#adequate#stock#to#remove#or#they#will#rub#in#the#hole#and#ge

excessive#heat?#which#leads#to#premature#tool#wear.

#mproper Speeds & Feeds##The#right#combination#of#speeds#and#feeds#is#critical#to#tool#lifetand#

consistent#size#and#@nish.#Getting#the#correct#starting#points#is#a#key#element.#Reaming#

sHa#@

operation#and#proper#speeds#and#feeds#must#be#run#to#achieve#size?#straightness#and#@nish.

tPoor Fixturing #-#lf#the#@xturing#cannot#hold#the#piece#securely#and#in#line#with#the#spindle?#the
producing#a#good#@nish#will#be#very#di\cult. #A#reamed#hole#is#only#going#to#be#as#good#as#Hthe

and#@xturing#used#to#machine#and#hold#the#part.

tExcessing Runout (spindle or tool holder)#-#Runout#leads#to#poor#@nishes?#oversized?#tapered?#an
bellmouth#holes?#as#well#as#poor#tool#life #Floating#holders#or#bushings#can#sometimes#be#used?

compensate#for#runout?#but#the#best#solution#is#to#@x#the#problem.

tinproper Coolant #-#Xake#sure#the#coolant#you#are#using#is#recommended#for#reaming#your#partic
materials.#Xany#coolants#will#prove#eKective#for#reaming#if#the#concentration#level#is#maintained#

speci@cations.#Take#the#time#to#check#the#levels#on#a#regular#basis.

timproper Sharpening or Geometry #-#lf#a#tnew#tool#works# @ ne?#but#fails#to#perform#after#re
the#problem#is#obvious.#However?#depending#on#the#hardness#and#condition#of#the#materie
are#freaming?#the#tool#geometry#may#need#to#be#altered#to#get#optimum#performance#ands
life.#Geometries#most#often#changed#are#the#circular#margins?#radial#rake?#and#the#primary
clearance.

ttaterial Changes (hardness and/or condition) ##Castings#lead#the#way#in#inconsistency.#Hard#
free#carbides?#and#scale#can#all#lead#to#inconsistent#results#when#reaming.#A#heat#treatme
just#a#few#points#rom#part#to#part#can#cause#problems.

sharpe
l#yous
ttool#

yH#chan

Spots?
>nt#tha

XXX IBOOJCBMDBSCJEF DPN t 5&- t )"/ x# - $" 34K
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REAMER SELECTION GUIDE
BASED ON HOLE CONDITION & ugis e

CARBIDE LENGTH
t 6TF gVUF MPOH DBSCJEF GPS IPMF EFQUIT FYDFFEJOH NBYJNVI
shallow#depth#Y shown#in#table#to#rightZ

FLUTE STYLES
t 4USBJHIU "MVUFT (PPE JO B XJEF WE FUZ PG B
t 3JHIU 4QJSBM '"MVUFT O5FOE UP CSJEHE JCGUFSSV
keyways?#slots#or#intersecting#holes™#Good#chip#clearing#ability#
for#ductile#materials#and#blind#holes
t -FGU 4QJSBM 'MVUFT "MTP UFOE UP CSJEHF JOUFSSVQUJPOT
cast#irons?#heat#treated#steels#and#other#hard#materials

# # Do#t#use#in#blind#holes
t &YQBOTJPO 3FBNFST &DPOPNJDBM GPS BCSBTJWF NBUFSJBMT

VIJDBUJPOT
JPOT TVDI

ws

GENERAL PURPOSE TYPES

MATERIAL SPECIFIC TYPES

COOLANT FED TYPES

GENERAL PURPOSE TYPES
SPIRAL  420#-#pg.#54 4224-#pg #56 440#-#pg #28 + 410#-#pg.#54 412#-#pg.#56 +
STRAIGHT  400#-#pg.#32 402#-#pg.#40 A50#-#pg #42 A52#-#pg #48 A00#-#pg.#32 4024#-#pg.#40 450#-#pg 4
E{PANSION  465#-#pg.#50 467#-#pg.#52 465#-#pg.#50 467T#-#pg.#52 465#-#pg.#50 467#-#pg #52 465#-#pg.#1
ALUXINUX#BRON'E MATERIAL SPECIFIC TYPES
BRASS SPIRAL ~ 433#-#pg.#70 * 482#-#pg #71 + 432#-#pg #68 + 4424-#pg #69
BRON'E STRAIGHT  407#-#pg.#62 AT72#-#pg #66 A57#-#pg.#64 A07#-#pg.#62 472#-#pg.#66 457#-#pg.#64
XAGNESIUX#ALLO] E{PANSION  464#-#pg.#67 + 464#-#pg #67 464#-#pg.#67 + 464#-#pg.H#67
NICSEEESIBVERS  cOOLANT FED TYPES
SPIRAL ~ 427#-#pg.#80 427#-#pg.#80 411#-#pg #78 + 411#-#pg.#78
STRAIGHT  416#-#pg.#76 416#-#pg.#76 4144-H#pg #T4 + A144-#pg #T4
GENERAL PURPOSE TYPES

MATERIAL SPECIFIC TYPES

COOLANT FED TYPES

(e ———

GENERAL PURPOSE TYPES

SPIRAL  420#-#pg.#54 422#-#pg #56 A40#-#pg #28 + 410#-#pg #54 412#-#pg #56 +
STRAIGHT  400#-#pg.#32 402#-#pg #40 A50#-#pg #42 A524-#pg #48 A00#-#pg #32 402#-#pg #40 450#-#pg H
E{PANSION  465#-#pg.#50 A67#-#pg #52 465#-#pg #50 A67#-#pg #52 465#-#pg #50 A67#-#pg #52 465#-#pg #1

# MATERIAL SPECIFIC TYPES

XEDIUX#STRENGTH#STEAIRAIGHT  409#-#pg.#62 474#-#pg.#66 459#-#pg.#64 409#-#pg.#62 474#-#pQ.#66 459#-#pQ.#64|
HIGH#STRENGTH#STEBIRAIGHT  480#-#pg.#60 480#-#pg.#60 480#-#pg.#60 + 480#-#pg.#60
TOOL#STEEL ~ E{PANSION  468#-#pg.#67 468#-#pg #67 468#-#pg.#67 + 468#-#pg.#67
COOLANT FED TYPES
SPIRAL 429#-#pg.#80 429#-#pg.#80 415#-#pg.#78 + A415#-#pg.#78
STRAIGHT  435#-#pg #76 4A35#-#pg.#T6 A34#-#pg #HT4 + A34#-#pg #HT4
GENERAL PURPOSE TYPES

MATERIAL SPECIFIC TYPES

COOLANT FED TYPES

Y *#Y- $"3#*% & 500- */$ t TBMFT!IBOOJC



“pmay  CARBIDE TIPPED REAMERS
TECHNICAL INFORMATION

o REAMER BASICS

t 51F SFBNFS JT VTFE UP 60JTI NBDIJ Die#8taQ@&dMbjehamidrZartg e idrdesteKective#cutting#
hole#to#tan#exact#diameter#with#a#smooth#@nish.#ttghouddtion#for#most#materials.
be#used#to#signi@cantly#enlarge#a#hole##

Ymax.#5M#x#depending#on#material#and#hardnessZ. t SFBNFSISZQFT

t $BSCJEF UJQQFE SFBNFST BSF FTQ FER2dBMMDhB QSR QBB F aGeRySoBrviR mal
tolerance#reaming.#Because#carbide#is#very#highly#resistavigiterial Speci'c #x#Excellent#in#large#production#runs#du
to#wear?#the#reamer#will#produce#accurate#hole#size#andfiaterial#speci@c#carbide#[#tool#geometry#
smooth#@nish#far#longer#than#high#speed#steel#or#cobalCoolant Fed#t#Exceptional#performance#and#tool#life#
T he#freameri#is#an#end#cutting#tool?#cutting#only#on#the# using#material#speci@c#reamer#technology#ands#coolant#

chamfer|stedge#atithettoutsidetidiameter#ofithetpreformiiiaapiliies #maximizest#eeds#{#speeds
5&3$)/*$"- 3&".*/I( (6*%& */'03."5*0/ 1"(&4
Contact#us#for#a#PDF#copy#of#HANNIBAL|S#Guide#to#Cost#EKective#Reaming 2##lt#includesQ#

Reamer#Expedite#FeesQ# Order#musti#be#recieved#by#2Q00#PX#CST Reamer#Diametef  Service  Fee
Does#not#apply#to#types#401?#4037#431?#441?#490?#and %?ﬁgggm igigour 57_)(5) 88

. . p#Hto#l. . our
18#pieces#maxiperidiameter Over#1.0000 48#Hour  75.00
Does#NOT#require#air#shipment#of#the#product Over#1.0000e 72#Holr  50.00

—+— CARBIDE TIP THICKNESS
—————— CARBIDE CIRCULAR MARGIN WIDTH
CARBIDE CLEARANCE ANGLE

STEEL CLEARANCE ANGLE

CHIP FORMING SURFACE

CARBIDE CHAMFER DEPTH —————————————— CARBIDE CHAMFER RELIEF ANGLE
CARBIDE CHAMFER LENGTH ————{ |=— STEEL CHAMFER RELIEF ANGLE
CARBIDE CHAMFER ANGLE —

POSITIVE RADIAL RAKE ANGLE

CUTTING EDGE
PREFORMED HOLE

WORKPIECE

‘<—>
| \_//
FLUTE LENGTH ‘

CARBIDE LENGTH
MIN. CUT DIAMETER
TOOL DIAMETER

REAMER SPECIFICATIONS REAMER TOLERANCES
t (FPNFUSZ BOE DBSCJEF HSBEF BQQSP BRI LEI BNPBUNR B UFRSM B BIBOMIFO H
machined # 1 Coolant fed
t $BSCJEF UJQT CSB[FE UP UPVHI |BSEE@ HRuBIWADBIZidanete RMpl GSR.@0D3°?#minus#.0000°
except#expansion#reamers#which#are#not#hardened # # # Over#l;%#tool#diameterQ#plus#.0004°?#minus#.0000°
t 1IPMJTIFE gVUFT GPS FBTZ DIJQ @P X ##Material speci'c #Yexcluding#coolant#fedZ
t "4.& "/14* # /"4 64%$5* # # # Thru#;%#tool#diameterQ#plus#.0002%?#minus#.0000°

t 1SFDJTJPO HSPVOE DVUUJOH FEHFT # ## Over#; #tool#diameter#thru#=CQ#plus#.0003°?#minus#.000
t iISBQFS 4I1BOL /P w SFGFST UP "NFSJDBBG OueBSHE®BISEaTeBRBusHP@®IRAminus#.0000°
GPSNFSMZ .PSTF UBQFS TFSJFT QFSt"8SM@THS BPPM EJBNFUFS UPMFSBODF Q

t .BUFSJBM TQFDJ6D SFBNFS TIBOLT BSE_ HSPVOE UP OFEYU TNBMMETU
shank#diameter#lis;ted#in#NAS#897#if#tooI#diameter#is#within#StanéJ""rd Xodi@ed#torCloser#1olerance
|005%0f#shank#diameter Tolerance .0003° .0002° .0001°
t &YQBOTJPO SFBNFST DBO CF FYQBOEFEO®W#»S SFHEIOEJIOHS BT ~5
followsQ .0003° + ~1 ~3
[0} ~
Tool#Diameter Xinirﬁtljjrir;g(ei\?iion 0002 - - °
; ; P t 41BOL EJBNFUFS UPMFSBODF
HH O+ # '0()° .006° # # General#purpose
Hit O o ()° .010° # # # minus#.0005%#minus#.0015°
LB #1:0 .013° # # Xaterial#speci@c#YNASZ#[#Coolant#fed
1$0-+YHH-#20 015° # # # Thru#:*a()°#tool#diameterQ#plus#.0000%?#minus#.0010°
' # # # Over#:*a()°#tool#diameterQ#plus#.0000°?#minus#.0015°

XXX I1BOOJCBMDBSCJEF DPN t 5&- t )"/ /*#"- $"3




H: REAMERS INDEX AND COMPARISON CHART

EXTENDED LENGTH REAMERS
#itHStraight#Flutes#+#Flute#Long#Carbide
#H#H#RIght#Spiral#Flutes#t#Flute#Long#Carbide 23

H
H
+
(PRI
H W
(PRI

#itH#Left# Spiral#Flutes#-#Flute#Long#Carbide

COOLANT FED REAMERS

#it## Straight#Flutes#+#Center#Fed
##H# Straight#Flutes#+#Flute#Fed
#iH#H#RIght#Spiral#Flutes#+#Center#Fed
#H##RIght#Spiral#Flutes#t#Flute#Fed
#itH eft# Spiral#Flutes#+#Flute#Fed
HiHHEX etcut# Type#t#Right#Spiral#Flutes

H
H
H W H
H W
H W H

I 4)"/, 3&".&34
#HHStraight#Flutes#-#Center#Fed

i Straight#Flutes#-#Flute#tFed
#iH#H#H#RIght#Spiral#Flutes#-#Center#Fed
#it#H# eft# Spiral#Flutes#-#Flute#Fed

W
H W
H
H W
H W
H W

PIPE TAP REAMERS
#it#H# Straight#Shank 27 + 446 + + s + + +
i Taper#Shank 27 + 447 = i + + + +

SHELL REAMERS

#it#H# Straight#Flutes
#itH#L eft# Spiral#Flutes
#tHArbors#+#Straight#Shank
#Hit##Arbors#+#Taper#Shank

O
(TS
(TS
(TS
O
O

SOLID CARBIDE COOLANT FED REAMERS
i Straight#Flutes#Y Xaterial#Speci@cZ
#i#H#RIght#Spiral#Flutes#Y Xaterial#Speci@cZ
H#iHH eft#Spiral#Flutes#Y Xaterial#Speci@cZ

+ I+ I+

STEP REAMERS

#it## Straight#Flute#Long#Carbide
#H##RIght#Spiral#Flute#Long#Carbide
#itH eft#Spiral#Flute#Long#Carbide

H
mTm
OO0
H
H
H
H
H
H




PRECISION h 4)"/, 3&".&34  uggusuys

CARBIDE TIPPEDRyres 1+ 1+ 1 '3"$5%0/"- .&53*$
CENTER FED FOR BLIND HOLES
s STRAIGHT FLUTES & SHANK USE:
OF N usA t $FOUFS DPPMBOU PVUMFU GPS SFBNJOH C
5:1& h g '03 /0/q'&33064 ."5&3*"-4 #i#chipstare#Jushekittowards#the#shank
TYPE | q '03 $"45 *30/@-5*q163104& t *NQSPWFT IPMF 60JT| BOE QFSNJUT IJHIF®
TYPE | q'03 458&&-4 )*() 5&.1 "--0:4 ###tspeeds#with#longer#tool#life e ErUEe

£ SAVuF ¥ S BERCHE LSO QBHF

t $FOUFS DPPMBOU PVUMFU t 1IPMJTIFE gVUFT

| — ) S
T|PE#414h¢ DIXENSIONS FINISHED#TO#XODIFIED#TOOL#DIAXETER
XA{. |NO.[__LENGTH PRICE#EACH#-#BASED#ON#-UANTIT]#ORDER
SHAN_| OF OVER
DIAX 1FLTs FLT| ALl 1 2 3 4 5-7 8-14,
b 31P5 |4 1f= 5 ~281.60 ~251.20 ~241.10 ~236.25 1230.95 |~
b 3125| 4 | =] 5 282.20 252.00 241.90 237/00 231.85 227.
b 3750 6 | 1#=| 5 284.60 254.20 244.00 239/30 233.90 229.
3750 |6 1= 5 286.50 256.20 246.00 241.15 [P35.90 |2
b 4375 |6 2 289.10 258.75 248.60 243.85 238.60 |2
b .4375| 6 | 2 6 294.05 263.75 253.65 248.00 243|75 239.6
b .4375| 6 | 2 6 297.55 267.25 257.05 252.25 247/10 242.95
4375 |6 2 302.45 272.05 261.85 257.15 252/00 247.90
b 5625 |6 2/ 4 307.00 276.70 266.60 261.J0 25655 252.45
b 5625| 6 | 2# | 6 333.35 303.10 292.85 288.20 282/95 278.85
b 5625| 6 | 2# | 6 338.95 308.70 298.55 293.f5 28835 284.35
b 56P5 |6 2 350.900 320.75 310.55 305.65 300,50 296.35
6250 |6 2 4 350.90 320.75 310.55 305.65 300.50 [296.35
6250 |6 2 359.55 320.30 319.10 314.25 309.10 [304.95
6250 |6 2  d 359.55 320.30 319.10 314.25 309.10 [304.95
6250 |6 2 369.80 339.40 329.40 324.45 319.20 [315.05
7500 |6 2p= |6 381.70 351.40 B41.25 |336.45 |331.25| 327.15
7500 |6 2#n 6 417.20 386.95 B76.80 |371.95 | 366.75 | 362.65
7500 |8 2p= |6 417.20 386.95 [76.80 |371.95 | 366.75 | 362.65
7500 |8 2pw 6 41855 388.20 B78.15 |373.30 | 368.05 | 363.90
41432h6 8760 [8  2k= i 41855 388.20 378.15 373.30 [368.05 |363.90
CENTER FED FOR BLIND HOLES MODIFICATIONS uA
STRAIGHT FLUTES & SHANK LEOE DIBNEES T
| t &OE DVUUJOH PS DPSOFS SBEJVT
t *ODSFBTFE %FDSFBTFE CBDL UBQI
0 1 1 n *II *
5:1& h g '03/0/q'&33064 ."5&3*"-4 q .&53*% t SMPTFS UPPM EJBNFUFS UPMFSBO
TYPE | q '03 $"45 *30./8-5*q1631Q04.&53*$ t $VUUJOH EJBNFUFS SFEVDFE GPS
TYPE | g '03 45&&-4 )*() 5&.1 "--0:4 q .&53*$ #u###YSome#tmodi@cations#may#aKect#the#TIRZ

t $FOUFS DPPMBOU PVUMFU t 1IPMJTIFE gVUFT t ' MVUF MPOH DBSCJEF

) S
[E——— DIXENSIONS FINISHED#TO#XODIFIED#TOOL#DIAXETER
] | XA LENGTH PRICE#EACH#-#BASED#ON#-UANTITI#ORDERED

NO.
SHAN_| ‘52| ¢ 7 [OVER
DIAX. ALL 1 2 3 4 57 | 8-14,

EDP#NO. Ymmz FLTSYmmy /==
414095h6 6 8 4 45 137 -~286.65 ~256.40 ~246.20 ~241.25 ~P36.25 +232.00
414100h4 6 8 | 4 | 45 | 127 | 287.40 257.15 247.10 242.10 23700 23270
414110h6 6 10 | 6 | 45 | 127 | 289.50 259.4%5 249.30 244.40 239130 23505
414120h6 6 10 |6 45 1§7 29155 261.45 251.20 2u6.20 241.15 P37.00
414125h6 6 10 |6 51 13 29405 264.10 253.70 2u8.90 243.85 [39.60
414135hdg 612 | 6 | 51 | 153 | 299.20 269.15 258.85 254.05 24890 244.60
414140h6 6 12 | 6 | 51 | 153 | 30255 27235 26225 257.20 252]25 24800
414150h6 6 12 |6 51 1§3307.55| 277.25 267.25 26295 257.15 252]90
414160h6 6 14 |6 57 1§3312.10| 28200 27180 266.75 261.J0 25750
414165h6 6 14 | 6 | 57 | 153 | 338.45 308.20 298.05 29320 28820 28395
414175h6 6 14 | 6 | 57 | 153 | 34400 31395 303.80 298.J5 293[75 28945
414180h4 6 14 |6 57 1§3356.00| 32595 31570 310.85 305.65 301/45
414190h6 6 16 |6 64 1§3 356.00 32595 31570 310.85 305.65 [301.45
414200h6 6 16 |6 64 1§3 359.00 32B50 31845 31355 308.35 [304.20
414210h6 6 16 |6 64 13 369.05 33B.75 328.60 3P3.75 318.55 [314.45
414220h6 6 20 |6 64 13 369.05 33B.75 328.60 3P3.75 318.55 [314.45
414230h6 6 20 |6 67 1§3416.35| 386.00 37595 371.00 365.90 361[75
414240h6 6 20 |8 67 1§3 417.75 387.40 377.30 372.40 367.25 [363.10
414250h6 6 20 |8 70 1§3 417.75 387.40 377.30 37240 367.25 [363.10

,uantities#of#15#or#more#-#Contact#Hannibal#Specials#Dept.

XXX
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PRECISION h 4)"/, 3&".&34  wughussg
CARBIDE TIPPEDYres | | | '3"$5%0/"- .&53*%$

FLUTE FED FOR THRU HOLES

Y408 1y o STRAIGHT FLUTES & SHANK USE:
. . . . o t 'MVUF DPPMBOU PVUMFUT GPS SFBNJOH UI¢
5:1& I "@3 [0/ q'&33064 . *5 &3 4 ###Iushedward #through#the#hole#being#reamed
5:1& | FQR CASTIRONS .6-5*q163104& t *“NQSPWFT IPMF 60JTI BOE QFSNJUT IJHIFS
5:1& | FQR STEELS & HIGH TEMP ALLOYS #H##longer#tool#life
t $PPMBOU PVUMFUT JO FBDI gVUF t 1IPMJTIFE gV BFR 5P MM UM MPRDWPSBBQ JEFHF  UP EFUFSN
L ———
T]PE#416h( DIXENSIONS FINISHED#TO#XODIFIED#TOOL#DIAXE TER
XA{. | NO.| _LENGTH PRICE#EACH#-#BASED#ON#-UANTIT[#ORDERED
S i FLT | OVERL 1 2 3 4 57 | 814,
b 31p5 4 1k= b ~283.50 ~253.25 ~243.10 ~238.25 ~233.15 [228.90
} 3125 4 |1#=| 5 | 289.10 25875 248.60 243.85 238/60 234.50
b 3750| 6 | 1#=| 5 | 29450 264.35 25420 249.85 244]20 240.10
3760 |6 1= b 29450 264.35 23420 249.35 24420 [240.10
b 4375 |6 2 29450 26435 25420 249.35 44420 D40.10
} 4375| 6 | 2 6 | 308.10] 277.85 267.75 26295 25770 25360
b 4375| 6 | 2 6 | 311.60| 281.40 271.10 266.30 261.10 25705
4375 |6 2 314.00| 283.60 27350 26855 263.35 25945
b 56p5 6 2¢/  q 314.00| 28360 27350 268.55 26335 25945
b 5625 6 |2#/ | 6 | 34150 311.20 300.8% 296.20 290.95 28685
b 5625 6 |2#/ | 6 | 341.50| 311.20 300.8% 296.20 290.95 28685

5605 |6 28/ 360.75| 330.35 320.25 31550 310.15 30615
6260 |6 28 d 36075 330.35 320.25 31550 310.15 $06.15
6250 |6 2¢; d 362000 33155 32155 316.60 311.40 307.35
6260 |6 2 d 362000 33155 3201.55 3]6.60 311.40 $07.35
6260 |6 2 d 37095 340.70 33055 32575 32050 $16.35
75p0 |6 2o 6 383.00 352.60 34250 [337.65 |332.50 | 328.40
7500 |6 2#w" |6 42270 39240 38220 [377.40 |372.20 | 368.05
75p0 |8 2w |6 431.00 400.60 390.55 [385.70 |380.45 | 376.40
b 7500 |8 2wt |6 431.00 4D0.60 390.55 [385.70 |380.45 | 376.40
41632h6 b 8760 8 2k= 431.00 _400.60 390.55 385.70 _$80.45 |376.40
FLUTE FED FOR THRU HOLES MODIEICATIONS -
STRAIGHT FLUTES & SHANK t &OE DIBNGFS PU
] t &OE DVUUJOH PS DPSOFS SBEJVT
t *ODSFBTFE %FDSFBTFE CBDL UBQFS
. 1 1 n *II *
5:1& 1'03 /0/q'&33064 ."5&3*"-4 q .&53*$ t SMPTFS UPPM EJBNFUFS UPMFSBODF
5:1& | FOR CASTIRONS .6-5*q16310Q4&53*%$ t $VUUJOH EJBNFUFS SFEVDFE GPS TUF
5:1& | '@3 45&&-4 )*() 5&.1 "--0:4 q .&53*$ ##YSome#modi@cations#may#akect#the#TIRZ
t $PPMBOU PVUMFUT JO FBDI gVUF t 1IPMJTIFE gVUFT t '"MVUF MPOH DBSCJEF
| E— ) S
N DIXENSIONS FINISHED#1 O#XODIFIED#I OOL#DIAXE TER
T]PE#416h{ _ LENGTH PRICE#EACH#-#BASED#ON#UANTIT[#ORDERED
ON NO.
SHAN_| 52 [ £ 1 [OVER
. ALl 1 2 3 4 57 | 814,
EDP#NO. I FLTS Ymmy /2
416095h6 8 Wk 45 1fr -28455 -258.40 -248.20 ~443.25 -p38.25 1233.90
416100h§ 4 | 45 | 127 | 294.05 26410 253.70 248.90 24385 239.60
416110h6 6 | 45 | 127 | 299.65 26955 25045 254.35 249135 245.15
416120hd 10 |6 45 1}7 29965 26055 25945 25435 249.35 P45.15
416125h4 10 |6 31 13  299.65 26p.55 25945 254.35 249.35 P45.15
416135h4 6 | 51 | 153 | 313.10 283.00 272.80 268.00 262[95 258.60
416140hd 6 | 51| 153 | 31660 28650 276.45 27145 266/30 262.20
416150hd > |6 51 1§3319.10| 288.858 278.70 27370 26855 26450
416160hd 14 |6 57 1¥3310.10| 288.85 278.70 27370 26855 264/50
416165h6 6 | 57 | 153 | 346.70 31630 306.05 301.30 296[20 291.95
416175h4 6 | 57| 153 | 346.70 31630 306.15 301.30 296/20 291.95
416180h4 14 |6 57 1§3365.80| 33555 32530 32050 31550 311[25
416190hd 16 |6 ¢4 1§3 364380 33555 32530 32050 31550 PB11.25
416200h6 16 |6 ¢4 1§3 361.35 33105 32090 316.15 310.95 [306.70
416210hd 16 |6 ¢4 1§3 370.35 330.95 32980 32505 319.80 B315.70
416220hd 20 |6 64 183 370.35 33p.95 329.80 32505 319.80 B315.70
416230h4 20 6 67 1§3 42195 39165 38145 376.70 37150 [367.25
416240hd 20 |8 67 183 43025 40p.00 389.80 38500 379.75 B375.65
416250h6 20 |8 70 1§3 43025 40D.00 3$9.80 385.00 379.75 B375.65

,uantities#of#15#or#more#-#Contact#Hannibal#Specials#Dept.

Y'[I*#"- $"3#*% & 500- t TBMFT!IBOOJC




PRECISION h 4)"/, 3&".&34  ugps sy

CARBIDE TIPPEDRyres | | | '3"$5%0/"- .8&53*$
" RIGHT SPIRAL FLUTES USE:
408 1y yon t $FOUFS DPPMBOU PVUMFU GPS SFBNJOH C
5:1& h g '03 /0/q'&33064 ."5&3*"-4 #iHchipstare#tJushekittowards#the#shank
TYPE | q '03 $"45 *30/@-5*q163104& t *NQSPWFT IPMF 60JTI BOE QFSNJUT IJHIF¢
\ " . #tHspeeds#with#longer#tool#life
TYPE | q '03 458&-4 )*() 5&.1 "--0:4
t SFOUFS DPPMBOU PVUMFU t 1PMJTIFE sVUFT t ‘MU OF Mb SR PHE PO QBHF - UP EFUFSIH
T|PE#411h ‘ DIXENSIONS FINISHEDZTOZXODIFIEDATOOLZDIAXE TER
XA{. |NO.| _LENGTH PRICE#EACH#-#BASED#ON#UANTIT[#ORDER
SHAN_| OF OVER
EDP#NO. DIAX.[FLTg FLT | Al | 1 2 3 4 57 | 814
b 31bs |4 1= b -287.05 ~256.90 ~446.70 ~241.90 1236.70 |~
b 3125] 4 |1#=| 5 | 28775 25740 24735 242/50 23725 233.
b 3750| 6 | 1#=| 5 | 29020 25975 249.65 24480 23965 235.
3750 |6 1= b 20025 261.85 251.80 247.00 P41.80 |2
b 435 |6 2 30140 271.00 260.90 456.00 $50.80 |2
b 4375| 6 | 2 6 | 31018 27990 269.45 264.85 25960 255.5
b 4375| 6 | 2 6 | 31013 27990 269.65 26485 25960 258.50
435 |6 2 320.05 289.65 279.55 27470 26950 265.35
b 565 |6 2 4 32008 28965 27955 27470 269550 265.35
b 5625| 6 | 2#/ | 6 | 35375 323.4% 31330 30845 30320 29910
b 5625| 6 | 2#/ | 6 | 35375 323.4% 313.30 30845 30320 29910
5625 |6 2w/  d 36645 336.05 32595 321.05 315090 311.75
6250 |6 28 ¢ 34750 317.15 307.00 302.20 97.00 P92.85
6250 |6 2% 4 390.15 350.80 349.70 344.90 339.65 B335.55
6250 |6 28 ¢ 30435 364.00 353.85 349.05 343.80 B339.70
6250 |6 2% ¢ 40055 37D.25 36005 35525 35005 [345.95
75b0 |6 2Wo" |6 41915 388.90 B78.70 |373.95 | 368.70 | 364.55
7500 |6 2#w |6 4050 41020 40005 |395.25 | 390.05 | 385.80
75b0 |8 2w |6 45860 42820 W18.05 |413.30 | 408.05 | 404.00
7500 |8 2#w |6 459.80 42945 11930 |414.50 | 409.25 | 405.20
41132h6 8750 |8 ok= 26D.50 430.05 419.95 41515 1409.90 |405.80

WORLD CStasy

CENTER FED FOR BLIND HOLES MODIFICATIONS

RIGHT SPIRAL FLUTES
STRAIGHT SHANK

,
g 1 ush

t &OE DIBNGFS P
t &OE DVUUJOH PS DPSOFS SBEJVT
t *ODSFBTFE %FDSFBTFE CBDL UBQI

5:1& h q '03 /0/q'&33064

."5&3*"-4 q .&53*$% t SMPTFS UPPM EJBNFUFS UPMFSBO
TYPE | q '03 $"45 *30./8-5*q1631Q04.&53*$ t $VUUJOH EJBNFUFS SFEVDFE GPS

TYPE | g '03 45&&-4 )*() 5&.1 "--0:4 q .&53*$ #####YSome#modi@cations#may#aKect#the#TIRZ
t $FOUFS DPPMBOU PVUMFU t 1IPMJTIFE gVUFT t ' MVUF MPOH DBSCJEF

) S
EE——— DIXENSIONS FINISHED#TO#XODIFIED#TOOL#DIAXETER
] | XA LENGTH PRICE#EACH#-#BASED#ON#-UANTIT|#ORDERED
NON NO.

SHAN_| ‘52| 7 1/ OVER
DIAX. ALL 1 2 3 4 57 | 8-14,

EDP#NO. Ymmz FLTSYmmy =
411095h6 6 8 4 45 137 -~287.05 ~256.90 ~246.70 ~241.90 ~P36.70 +232.50
411100h4 6 8 | 4 | 45 | 127 | 287.75 257.40 247.35 24250 23725 23325
411110h6 610 | 6 | 45 | 127 | 290.20 259.7% 249.65 244.80 23965 23555
411120h6 6 10 |6 45 1}7 30140 271.00 260.90 256.00 250.80 [246.70
411125h6 6 10 |6 51 1§3 310.15 279.90 269.65 264.85 259.60 [255.50
411135h6 612 | 6 | 51 | 153 | 310.15 279.90 269.65 264.85 25960 255.50
411140h6 612 | 6 | 51 | 153 | 310.15 279.90 269.65 264.85 259/60 25550
411150h6 6 12 |6 51 1§3320.05| 289.65 279.55 27470 269.50 26535
411160h6 6 14 |6 %7 1¥3353.75| 32345 31330 30845 303.20 299/10
411165h4 6 14 | 6 | 57 | 153 | 353.75 323.4%5 31330 308.45 30320 29910
411175h6 6 14 | 6 | 57 | 153 | 353.75 323.45 313.30 30845 30320 299.10
411180h6 6 14 |6 57 1§3366.45| 336.05 32595 321.05 31590 31175
411190h6 6 16 |6 64 13 390.15 350.80 349.70 344.90 339.65 [335.55
411200h4 6 16 |6 ¢4 1§3 39435 364.00 353.85 349.05 343.80 [339.70
411210h6 6 16 |6 64 13 40055 37p.25 360.05 355.25 350.05 [345.95
411220h6 6 20 |6 ¢4 1§3 41915 388.90 37870 373.95 368.70 [364.55
411230h6 6 20 6 67 1§3458.60| 428.20 418.05 413.30 408.05 404/00
411240h6 6 20 |8 67 1§3 459.80 420.45 419.30 41450 409.25 H05.20
4112504 6 20 8 70 1§3 46050 430.05 419.95 415.15 409.90 K05.80

,uantities#of#15#or#more#-#Contact#Hannibal#Specials#Dept.
) (1] / / * # LU

XXX IBOOJCBMDBSCJEF DPN t 5&- $"3




\NoRLD CLA Ss

PRECISION h 4)"/, 3&".834 g s
CARBIDE TIPPEDwes 1 1 1 ‘3's500/- .&53+s

FLUTE FED FOR THRU HOLES

"oeniven LEFT SPIRAL FLUTES USE:MVUF DPPMBOU PVUMFUT GPS SFBNJOH UIS
. 1 1 n xn t ' <
5:1& I @3 10/ q &33064 . *5 &3 -4 #HH Jushiedward #through#the#hole#being#reamed
5:1& | FQR CASTIRONS .6-5*q163104& t *NQSPWFT IPMF 60JTI BOE QFSNJUT IJHIFS
5:1& | FQR STEELS & HIGH TEMP ALLOYS H#HHlonger#tool#life#
t $SPPMBOU PVUMFUT JO FBDI gVUF t 1PMJTIFE gtV&JTFT 5P RW Y F MFFR3IP B BPOC QB F UP EFUFSN
T|PE#427h¢ DIXENSIONS T FINISHED#TO#XODIFIED#TOOL#DIAXE TER
ON XA{. |NO.| _LENGTH PRICE#EACH#-#BASED#ON#UANTIT][#ORDERED
SHAN | OF OVER
DIAX 1ELTS FLT | ALL 1 2 3 4 5-7 8-14,
b 31P5 |4 1k b ~341.70 ~311.30 ~3D1.30 ~296.35 ~291.15 -286.95
b 3125 | 4 | 1#= 5 342.80 31255 30240 297.55 29235 284.20
b 3750| 6 | 1#= 5 345.40 315.00 304.95 300.10 294/90 290.80
3760 |6 1= ] 348.05 317.60 307.55 302.60 297.40 [293.30
b 4375 |6 2 351.65 321.25 311.20 30D6.25 301.05 297.00
b 4375| 6 | 2 6 357.75| 327.30 317.30 31240 307.20 303/10

b .[4375| 6 | 2 6 362.05| 331.80 321.60 316.§ 311.45 307,50
435 |6 2 368.30| 338.05 327.9 323.1 317.80 313470

0
0
5
56R5 |6 2#/ @ 374.05| 343.65 333.55 328.710 323.55 319/40
0
0
5

b .5625| 6 | 2#/ 6 407.65| 377.30 367.2 362.4 357.15 353j10
b 5625 | 6 | 2#/ 6 414.85| 384.45 374.2% 369.5 364.35 36015

5605 |6 2/ 4 422.30| 391.90 381.85 376.95 37175 367[75
6250 6 2f 43000 399.70 389.55 384.60 379.45 375.35
6250 |6 2# 436(25 405.95 395.85 391.00 385.75 381.65
6250 |6 2t 440[85 410.50 400.40 39555 390.40 386.30
6250 |6 2# 447\75 417.40 407.35 40250 397.20 393.15
7500 |6 2#m |6 469.05 4B8.70 42855 [423.70 |418.50 | 414.35
7500 |6 2#m" |6 49315 4p2.75 45260 [¥47.85 |442.55 | 438.50
7500 |8 2#m" |6 51410 483.90 473.65 [468.75 |463.55 | 459.50
b 75p0 |8 2#n" |6 51520 4B5.00 47475 ©69.95 |464.75 | 460.60
42732h6 b 8760 [8 2= 51585 48545 41535 470.50 465.40 1461.20
FLUTE FED FOR THRU HOLES ODIEICATIONS
MA'
LEFT SPIRAL FLUTES t &OE DIBNGFS PU*‘&
' STRAIGHT SHANK t &OE DVUUJOH PS DPSOFS SBEJVT
t *“ODSFBTFE %FDSFBTFE CBDL UBQFS
. 1 1 n *x *
5:1& 1 '3 /0/q'&33064 ."5&3*"-4 q .&53*$ t $SMPTFS UPPM EJBNFUFS UPMFSBODF
5:1& | FQRCASTIRONS .6-5*q1631Q04&53*$% t $VUUJOH EJBNFUFS SFEVDFE GPS TUF
5:1& | '@3 45&&-4 )*() 5&.1 "--0:4 q .&53*$ ##HH#YSome#modi@cations#may#aKect#the#TIRZ
t $PPMBOU PVUMFUT JO FBDI gVUF t 1PMJTIFE gVUFT t '"MVUF MPOH DBSCJEF
e S S
EE— DIXENSIONS FINISHED#TO#XODIFIED#TOOL#DIAXETER
] | XA{. LENGTH PRICE#EACH#-#BASED#ON#UANTIT[#ORDERED
NO.
SHAN_ ‘oF [ /74 OVER
DIAX. ALL 1 2 3 4 57 | 814,
EDP#NO. Ymmz FLTS Ymmyz -
427095h6 8 4 45 1¥7 -~341.70 ~311.30 ~301.30 ~296.35 ~P91.15 1286.95
427100h§ 8 | 4 | 45| 127 | 34280 3125% 30240 297.55 292[35 288.20
427110h4 10 | 6 | 45 | 127 | 345.40 31500 304.95 300.10 294/90 290.80
427120h6 10 |6 45 137 35165 32025 31120 30P6.25 301.05 [P97.00
427125h6 10 |6 51 1¥3 357.75 327.30 317.30 312.40 307.20 [303.10
427135h4 12 | 6 | 51 | 153 | 362.05 331.80 321.60 316.80 31145 307.50
427140h4 12 | 6 | 51 | 153 | 362.05 331.80 321.60 316.80 31145 307.50
427150h6 12 |6 51 1$3368.30| 338.05 327.90 323.15 317.80 313[70
427160h6 4 |6 5 1$3407.65| 377.30 367.20 362.40 357.15 353]10
427165h4 14 | 6 | 57 | 153 | 414.85 384.4% 37425 369.50 36435 360.15
427175h6 14 | 6 | 57 | 153 | 414.85 384.4% 37425 36950 364/35 360.15
427180h4 14 |6 57 1§3422.30| 391.90 381.85 376.95 371.F5 367/75
427190h6 16 |6 64 183 43625 40595 39585 391.00 38575 [381.65
427200h4 16 |6 64 1¥3  440.85 41p50 400.40 39555 390.40 [386.30
427210h6 16 |6 64 1¥3 447.75 417.40 407.35 4p2.50 397.20 [B93.15
427220h4 20 |6 64 1§3  469.05 43B.70 42855 4p3.70 41850 ©414.35
427230h4 20 |6 67 1$3 51410 488.90 473.65 468.75 463.55 [¥59.50
427240h4 20 |8 67 1§3 51520 485.00 47475 469.95 464.75 ©60.60
427250h6 20 |8 70 1$3 51585 485.45 47535 470.50 465.40 }461.20

,uantities#tof#15#or#more#-#Contact#Hannibal#Specials#Dept.

Y'[I*#"- $"3#*% & 500- t TBMFT!IBOOJC




“pmay EXTENDED LENGTH REAMERS

& -

1,
08 1y ysa

5:1& &-gq '03 /0/9g'&33064
5:1& &- q '03 $"45 *30/4

5:1& &- g '03 45&&-4 )*()

t &YUFOEFE MFOHUI WFSTJPOT BEWXEH)PD QBHF BO
t " MM FYUFOEFE MFOHUI SFBNFSTIBSRWJIEFE XJUI D
t .VTU TQFDJGZ PWFSBM MYddriteBsHsuppletFablyPeB#E FSJOH

#HHHH#H#mMaximum#overall#lengthZ

"5&3*"
/"4 .6-5*91631044

5&.1

STRAIGHT FLUTE LONG CARBIDE

-4

CARBIDE TIPPER: 154 «-

-0:4
E
=]

80 LOWH#STRENGTH#STEELS

100 XEDIUX#STRENGTH#STEELS
WO 120 HIGH#STRENGTH#STEELS

MODIFICATIONSPrompt delivery)

t
t
t
t
t
t
t
t
t
t

.PEJOFE UPPM EJBNFUFS
$MPTFS UPPM EJBNFUFS UP
$VUUJOH EJBN SFEVDFE GP
&OE DIBNGFS PUIFS UIBO
&OE DVUUJOH PS DPSOFS SB
*ODSFBTFE EFDSFBTFE DJSD <
*ODSFBTFE EFDSFBTFE UPPM EJB
41PSUFOFE TIBOL PS SFEVDFE TII
'MBU T PS UBOH PO TIBOL
$PBUJOHT BWBJMBCMF

TITANIUM NITRIDE # TiN
TITANIUM CARBONITRIDE # TiCN
ZIRCONIUM NITRIDE # ZrN

Q

45730E
45731E
45732E

e ) S
DIXENSIONS FINISHED#TO#XODIFIED#TOOL#DIAXETER
NO. LENGTH PRICE#EACH#-#BASED#ON#UANTIT[#ORDERED
OF
TELTe FLT 2 3 4 5-7 | 8-14,
dog9 | 4 ~407.35 ~387.95 ~378/80 ~369.00 ~36[1.10
4 | 1# 75 40905 38975 380.40 370.35 362.70
4 |1# 55 41670 397.35 383.05 378.25 30.30
1567| 4 483.50 42555 406.35 397.10 38715 379.40
A724 | 4 496.30 43850 419.00 410.05 399/90 393.20
4 | 1# 512.85 45540 435.95 425.80 416.75 4D9.05
4 | 1# 546.00 488|135 469.10 450.90 450.00 4u2.25
2505 | 4 574.65 516.85 497.65 488.20 478|50 470.45
4792 | 4 28515 244.7% 231.25 22475 21785 21245
4 | 1# 285.15 244[75 231.25 224.75 217.85 2{12.45
4 | 1= 294{45 25415 24D.65 234.05 2p7.15 221.70
3105 | 4 294.45 254.1% 240.65 234.05 227/15 22170
3730 | 6 303.85 263.3%5 24995 243.85 236/50 231.05
6 | 1#= 303|85 263.35 24D.95 243.35 286.50 231.05
6 |2 310J15 26965 256.20 249.70 24285 237.35
4355 | 6 310.15 269.6% 256.00 249.J0 242/85 237.35
4355 | 6 315.90 275.4%5 261.90 25550 248J55 243.15
6 |2 31590 27545 261.90 25550 24855 243.15
6 |2l 322.565 282|15 268.55 26p.20 235.30 219.80
4615 | 6 32255 282.1% 268.55 262.20 255[30 249.80
5615 | 6 32350 283.05 269.50 263.05 256/20 250.70
6 |24l 323.50 28305 269.50 26B.05 236.20 250.70
G245 | 6 .18 [347.20 | 306.75| 293.20| 286.85 280.00 274.4
L .6245| 6 -18  |421.35 | 382.85| 369.90 363.85 357.25 352.1
L .6245| 6 -18  |434.75 | 396.25| 383.35 377.30 370.70 365.4
L .6245| 6 -18  |439.80 | 401.30| 388.35 382.25 375.70 370.5
L .7495| 6 () -18 | 449.15 41050 397.65 391/65 38500 379
L .7495| 6 () -18 | 468.00 429.45 416.60 41045 403.90 398
L .7495| 8 -18 | 472.7% 4340 421.25 41515 40855 403
L .7495| 8 () -18 | 477.20 438.70 425.80 41970 413.10 407
L .8745]| 8 -18 | 488.30] 449.85 436.90 430.85 424.15 419.(

,Solid#Carbide

XXX IBOOJCBMDBSCJEF DPN
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\NORLD CLa Ss

EXTENDED LENGTH REAMERS 'l =g

CARBIDE TIPPEB:1e4 & & -

FLUTE FED FOR THRU HOLES ; | !
STRAIGHT FLUTES ‘
'03 /0/9'&33064 ."5&3*"-4

'03 $"45 *30/4

'03 45&&-4 )*() 5&.1 "--0:4 80 LOWHSTRENGTH#STEELS
VUMFUT JO FBDI gVUF 100 XEDIUX#STRENGTH#STEELS
MFOHUI WFSTJPOT BEMXEBPD QBHF BOE
EFE MFOHUI SFBNFSTIBORWJEFE XJUI DP

t .VTU TQFDJGZ PWFSBMM MFOHRVQ QAVRCG P POMSZI BH DH
#HHHH##mMaximum#overall#lengthZ

MODIFICATIONSPrompt delivery)
.PEJOFE UPPM EJBNFUFS
.FUSJD UPPM EJBNFUFS
$MPTFS UPPM EJBNFUFS UPMFSBOD
$VUUJOH EJBN SFEVDFE GPS TUFQ
&OE DIBNGFS PUIFS UIBO i

&OE DVUUJOH PS DPSOFS SBEJVT
*ODSFBTFE EFDSFBTFE DJSDVMBS N
*ODSFBTFE EFDSFBTFE UPPM EJBN
4IPSUFOFE TIBOL PS SFEVDFE TIBO
'MBU T PS UBOH PO TIBOL
$PBUJOHT BWBJMBCMF

TITANIUM NITRIDE # TiN
TITANIUM CARBONITRIDE # TiCN
ZIRCONIUM NITRIDE # ZrN

QSJDFE

— o+ o+ o+ o~ o~ o~ o~ o~

,Solid#Carbide

—
DIXENSIONS FINISHED#TO#XODIFIED#TOOL#DIAXETER
NO. LENGTH PRICE#EACH#-#BASED#ON#UANTIT[#ORDERED
OF
DIAX.TFLTS FLT 2 3 4 5.7 | 8-14,
1724 | 4 ~593.78 ~535.95 ~516.60 ~507/45 ~497.65 ~489.65
4 |1#: 616.60 558,75 539.30 53D.25 520.40 5[12.60
4 |1#: 685.05 627|35 607.90 598.65 588.65 5B1.00
2505 | 4 71835 660.45 641.15 631.60 621/90 614.10
d792 | 4 37150 331.06 317.90 311.05 304/05 298.65
4 | 1#: 37150 33105 317.50 311.05 304.05 2P8.65
4 |1#= 378/70 338.30 32490 318.45 311.40 306.05
3105 | 4 378.70 33830 324.90 31845 311440 308.05
3730 | 6 380.35 339.9) 326.35 319.95 31295 307.60
6 | 1= 380|135 339.90 325.35 319.95 312.95 307.60
6 |2 41375 37330 350.80 353.30 346.40 340.95
4355 | 6 41375 37330 359.0 353.80 34640 340.95
4355 | 6 416.65 37625 362.70 356.25 34935 343.80
6 |2 416/65 376.25 36270 356.25 349.35 343.80
6 |2# 424.85 38445 370.90 364.45 357.55 352.10
8615 | 6 42485 384.4%5 370.90 36445 357)55 352.10
L H9615] 6 429.45 389.05 375.55 369.05 36210 356.70
L H615| 6 429.45 | 389.05| 37555 369.05 362.10 356.70
L .4245]| 6 447.15 | 406.70| 39320 386.6% 379.75 374.25
L .6245| 6 509.65 | 471.05| 458.20 452.05 44555 440.30
L .4245] 6 527.90 | 489.40 | 476.55 470.3% 463.75 458.60
L .6245| 6 532.85 | 494.35| 481.40 47530 468.65 463.45
L 1495| 6 536.10 497.60 484.15 478/0 472,05 466.85
L 1495 6 556.95 51855 50555 49945 492,85 487.70
41630E L 1495] 8 566.50 528.00 51515 509000 50245 497.25
41631E L 71495 8 569.65 53120 51845 51215 50550 500.30
41632E L 8745 8 586.00| 547.50 534.70 528.50 521.90 516.70

)"

$"3#*% & 500-

t TBMFT!IBOOJC




EXTENDED LENGTH REAMERS L
CARBIDE TIPPEBR 124 & & a-

RIGHT SPIRAL FLUTES ;
e FLUTE LONG CARBIDE

5:1& &- g '03/0/9'&33064 ."5&3*"-4
5:1& &-q '03 $"45 *8044.6-5*q163104& T
5:1& &- q '03 458&-4 )*() 5&.1 "--0:4
tExtended#length#versions#of#types#442?2#443?#maith#page#69
t " éktdnded#length#reamers#provided#with#controlled#shank 120 HIGH#STRENGTH#STEELS
#Xust#specify#overall#length#when#ordering#Y cemplisé#only#at#maximum
H#i#H#Htoverall#lengthZ { i

MODIFICATIONSPrompt delivery)
.PEJOFE UPPM EJBNFUFS QS
.FUSJD UPPM EJBNFUFS
$MPTFS UPPM EJBNFUFS UPM
$VUUJOH EJBN SFEVDFE GPS
&OE DIBNGFS PUIFS UIBO i
&OE DVUUJOH PS DPSOFS SBEJVT
*ODSFBTFE EFDSFBTFE DJSDVMBS
*ODSFBTFE EFDSFBTFE UPPM EJBI
4IPSUFOFE TIBOL PS SFEVDFE TIB
'MBU T PS UBOH PO TIBOL
$PBUJOHT BWBJMBCMF

TITANIUM NITRIDE # TiN

100 XEDIUX#STRENGTH#STEELS

— o~ o~ o+ o+ o~ o~ o~ o~ o~

TITANIUM CARBONITRIDE # TiCN
ZIRCONIUM NITRIDE # ZrN

L ———
DIXENSIONS FINISHED#TO#XODIFIED#TOOL#DIAXETER
NO. LENGTH PRICE#EACH#-#BASED#ON#-UANTIT]#ORDERED
OF
LT FLT 1 2 3 4 57 | 814,
2193 | 4 ~655.30 ~586.00 ~562.90 ~551.90 ~540.05 ~530.55
4 | 1# 689.60 620/10 59700 585.95 574.05 564.80
4 | 1# 34225 293[75 277160 269.75 26{.50 254.90
4792 | 4 342.25 293.7% 277.60 269.75 26150 254,90
4105 | 4 353.40f 304.95 288.70 280.85 27265 266/10
4 | 1#= 35340 30495 288.70 280.85 22.65 266.10
6 | 1#= 364)60 31620 299.90 292.10 283.75 277.25
3730 | 6 364.60| 316.20 299.9D 29210 2835 277|25
4355 | 6 372.20| 323.6% 30750 299.65 291.40 284|80
6 |2 372.00 323|65 307.50 299.65 291.40 2B4.80
6 |2 379.15| 330.5% 314.30 306.60 29885 291/70
4355 | 6 379.15| 330.58 314.30 306.60 298.35 291|70
3615 | 6 387.15| 33855 32230 314.70 306.25 299|85
6 |2# 387.15 338J55 322030 314.70 306.25 299.85
6 |2 388.05 339/65 32345 31575 307.50 300.85
5615 | 6 388.05| 339.6% 323.45 315.75 307.50 300|85
L .6245| 6 416.70| 368.20 351.95 344.20 33500 32945
L .6245]| 6 18 1480.40 [434.10 | 418.60 | 411.45| 403.50 397.2C
L .6245| 6 18  §494.15 [448.00 | 432.50 | 425.20| 417.30 411.0¢
L .6245| 6 18  [99.10 [453.00 | 437.45 | 430.15| 422.30 416.0¢
L 7495 | 6 ) 18 | 501.05| 454.80 439.50 432.15 424.15 417.
L .7495| 6 ) 18 | 517.85| 471.65 456.10 448.90 440.85 434,
L .7495| 8 ) 18 | 535.20| 489.15 473.60 466.25 458.85 452.
L .7495| 8 ) 18 | 538.40| 492.20 476.70 469.50 461.55 455.
44232E L .d8745] 8 18 [|558.05 | 511.90 | 496.40] 489.20 48125 474.9

XXX IBOOJCBMDBSCJEF DPN t t )" H - $" 3



g EXTENDED LENGTH REAMERS

& -

CARBIDE TIPPEDR:1e4 s-

CENTER FED FOR BLIND HOLES
408 s gan RIGHT SPIRAL FLUTES

5:1& &-q '03 /0/q'&33064 ."5&3*"-4
5:1& &-q '03 $"45 *30/4
5:1& &- q '03 458&-4 )*() 5&.1 "--0:4
t $PPMBOU IPMF UISPVHI UIF DFOUFS
#HH& YUFOEFE MFOHUI WFSTJPOT BEVWIXXEH)PD QBHF BO

t "dktdnded#length#reamers#provided#with#controlled#shank
t .VTU TQFDJGZ PWFSBMM MFORVQQAVRG P POMNMI BH

i sy

80 LOWHSTRENGTH#STEELS
100 XEDIUX#STRENGTH#STEELS
120 HIGH#STRENGTH#STEELS

#H#H#maximum#overall#lengthZ

— o~ o~ o~ o~ o~ o~ o~ o~ —

MODIFICATIONSPrompt delivery)
.PEJOFE UPPM EJBNFUFS
$MPTFS UPPM EJBNFUFS UPMFSBOD
$VUUJOH EJBN SFEVDFE GPS TUFQ
&OE DIBNGFS PUIFS UIBO i
&OE DVUUJOH PS DPSOFS SBEJVT
*ODSFBTFE EFDSFBTFE DJSDVMBS N
*ODSFBTFE EFDSFBTFE UPPM EJBN
4IPSUFOFE TIBOL PS SFEVDFE TIBO
'MBU T PS UBOH PO TIBOL
$PBUJOHT BWBJMBCMF

TITANIUM NITRIDE # TiN
TITANIUM CARBONITRIDE # TiCN
ZIRCONIUM NITRIDE # ZrN

QSJDFE

DIXENSIONS FINISHED#1 O#XODIFIED#TOOL#DIAXE TER
XA{. [NO. LENGTH PRICE#EACH#-#BASED#ON#-UANTIT]#ORDERED
SHAN | OF
Diax TrLTs FLT 2 3 4 57 | 814,
L .3193| 4 1821.95 |~752.60 | ~729.60| ~718.50 ~706.40 ~697.25
L .3505| 4 861.85 | 792.60 | 769.20| 758.25 746.3D 736.95
L 3792 | 4 445,65 | 397.10 | 380.95| 373.25 364.8) 358.40
L 4792 | 4 445.65 | 397.10 | 380.95| 373.25 364.8) 358.40
L .3105| 4 45455 | 405.95| 389.65 382.00 373.80 367.20
L .3105| 4 45455 | 405.95 389.65 382.0p 373.80 367.20
L .3730| 6 456.35 | 407.90| 39170 383.90 375.60 369.05
L .3730| 6 456.35 | 407.90| 391.70 383.9p 375.60 369.05
L .4355| 6 496.45 | 448.00| 431.65| 424.00 415.65 409.20
L 4355 6 496.45 | 448.00| 431.65| 424.00 415.65 409.20
L .4355| 6 500.00 | 451.35| 435.25| 427.50 419.16 412.60
L .4355| 6 500.00 | 451.35| 435.25| 42750 419.15 412.60
L 615 6 509.90 | 461.30 | 445.05| 437.40 429.15 42250
L .8615| 6 509.90 | 461.30 | 445.05| 437.40 429.15 42250
L .H615]| 6 515.35 | 466.90 | 450.70| 443.00 434.60 428.10
L .8615| 6 515.35 | 466.90 | 450.70| 443.00 434.60 428.10
L .§245| 6 536.55 488.05 471.80 464.15 45580 449.35
L .§245| 6 541.70 | 49550 | 480.10| 472.75 464.75 458.60
L .§245| 6 559.45 | 513.15 | 497.85| 490.45 48250 476.30
L .§245| 6 564.45 | 518.25 | 502.80| 495.45 487.55 481.35
L .7495| 6 566.30 520.1p 504.75 497.85 489/35 483.20
L .7495| 6 586.60 540.35 524.95 517.50 509/65 503.50
L 7495 | 8 60450 55830 542.80 53545 52755 521.35
L 7495 | 8 607.65 561.50 546.10 538.65 530{75 524.60
41132E L .d745] 8 631.65 | 585.45 569.95 56255 554.45 548.55

,Solid#Carbide

YU I/ #" - $"3#*%& 500- */$

t TBMFT!IBOOJC




EXTENDED LENGTH REAMERS
CARBIDE TIPPER 164 & &-

LEFT SPIRAL FLUTES ;
FLUTE LONG CARBIDE

414DEINUSA
5:1& &-08 /0/q'&33064 ."5&3*"-4
5:1&  &FORCASTIRONS /"4 .6-5*q163104&
5:18&  &FOR STEELS & HIGH TEMP ALLOYS N

t &%YUFOEFE MFOHUI WFSTJPOT BEBMWXH)PD QBHF BOE 100 XEDIUX#STRENGTH#STEELS
t "MM FYUFOEFE MFOHUI SFBNFSTIBORWJIEFE XJUI DP QU PRl e iiicsssoNa i o s
tXust#specify#overall#length#when#ordering#Y cemppiggtittonly#at#maximum#overall#

#itt#H#lengthZ { ;

MODIFICATIONSPrompt delivery)
.PEJOFE UPPM EJBNFUFS QS
.FUSJD UPPM EJBNFUFS
$MPTFS UPPM EJBNFUFS UPM
$VUUJOH EJBN SFEVDFE GPS
&OE DIBNGFS PUIFS UIBO i
&OE DVUUJOH PS DPSOFS SBEJVT
*ODSFBTFE EFDSFBTFE DJSDVMBS
*ODSFBTFE EFDSFBTFE UPPM EJBI
4IPSUFOFE TIBOL PS SFEVDFE TIB
'MBU T PS UBOH PO TIBOL
$PBUJOHT BWBJMBCMF

TITANIUM NITRIDE # TiN

— o~ o~ o+ o+ o~ o~ o~ o~ o~

TITANIUM CARBONITRIDE # TiCN
ZIRCONIUM NITRIDE # ZrN

,Solid#Carbide

XXX

L ——
DIXENSIONS FINISHED#TO#XODIFIED#TOOL#DIAXETER
NO. LENGTH PRICE#EACH#-#BASED#ON#UANTIT]#ORDIERED
OF
TeLTg FLT 1 2 3 4 5-7 8-14,,
2193 | 4 ~655.30 ~586.00 ~562.90 ~551(90 ~540.05 ~530.55
4 | 1# 689.60 620{10 597.00 58b5.95 574.05 5p4.80
4 | 1#, 342.25 293(75 277.60 26P.75 261.50 254.90
792 | 4 34225 293.75 277.60 269.5 261|50 254.90
105| 4 353.4Q0 304.95 288.10 280.85 272|65 264.10
4 | 1#= 353{40 304.95 28B.70 280.85 2/72.65 266.10
6 | 1#= 364/60 316.20 299.90 292.10 283.75 277.25
730 | 6 364.60 316.20 299.90 292.10 283[75 277.25
355| 6 372.20 323.65 307.50 299.65 291/40 284.80
6 |2 37220 32365 307.50 299.65 291.40 284.80
6 |2 37915 33055 314.30 306.60 298.35 291.70
355 | 6 379.159 330.55 314.30 306.60 29835 291.70
615 | 6 387.15 338.55 322.30 314.Y0 306J25 299.85
6 | 2#/ 387.15 33855 322.30 314.70 306.25 2P9.85
6 | 2#/ 388.05 339|165 323.45 31p.75 307.50 300.85
615 | 6 388.05 339.65 323.45 315.Y5 30750 300.85
L 245| 6 416.700 368.20 351.95 344.20 335/90 329.45
L 245| 6 -18 480.40 | 434.10 | 418.60| 411.45 403.5 397.2
L 245 | 6 -18 494.15 | 448.00 | 432.50| 425.20, 417.3 411.0!
L 245| 6 -18 499.10 | 453.00 | 437.45| 430.15 422.3 416.0:!
L 495| 6 -18 501.05 454.8 439.50 432.15 42415 417
L 495 | 6 -18 517.89 471.6% 456.10 448.90 440/95 434
L .7495)| 8 -18 535.20 489.1% 473.60 466.25 458)35 452
L .7495| 8 -18 538.40 492.2 476.70 469.50 46155 455
48232E L .§745] 8 -18 558.05 | 511.90] 496.40 489.20 481.25 474.¢

Leuantities#of#15#or#fmore#b#Contact#Hannibal#Specials#Dept.
)u//*#u_ $||3

IBOOJCBMDBSCJEF DPN t

t




\NoRLD CLA Ss

EXTENDED LENGTH REAMERS i g
CARBIDE TIPPEBR 164 & & -

FLUTE FED FOR THRU HOLES f
408 s gan LEFT SPIRAL FLUTES

5:1& &-084 /0/q'&33064 ."5&3*"-4
5:1& &FOR CAST IRONS

5:1& &FOR STEELS & HIGH TEMP ALLOYS
#H#& YUFOEFE MFOHUI WFSTJPOT BEBWIXRPD QBHF BO 100 XEDIUX#STRENGTH#STEELS
t $PPMBOU PVUMFUT JO FBDI gVUF ) [T ——

t "MM FYUFOEFE MFOHUI SFBNFSTIBORWJIEFE XJUI D 4 S
t .WTU TQFDJGZ PWFSBMM MFORVQ QMIF P SO BH

#HHH#H#Maximum#overall#lengthZ MODIFICATIONSPrompt delivery)

.PEJOFE UPPM EJBNFUFS QSJDFE «
.FUSJD UPPM EJBNFUFS

$MPTFS UPPM EJBNFUFS UPMFSBOD
$VUUJOH EJBN SFEVDFE GPS TUFQ
&OE DIBNGFS PUIFS UIBO i

&OE DVUUJOH PS DPSOFS SBEJVT
*ODSFBTFE EFDSFBTFE DJSDVMBS N
*ODSFBTFE EFDSFBTFE UPPM EJBN
4IPSUFOFE TIBOL PS SFEVDFE TIBO
'MBU T PS UBOH PO TIBOL
$PBUJOHT BWBJMBCMF

TITANIUM NITRIDE # TiN

80 LOWHSTRENGTH#STEELS

~ o~ o~ o~ o+ o~ o~ o~ o~ —

TITANIUM CARBONITRIDE # TiCN
ZIRCONIUM NITRIDE # ZrN

DIXENSIONS FINISHED#TO#XODIFIED#TOOL#DIAXE TER
NO. LENGTH PRICE#EACH#-#BASED#ON#UANTIT[#ORDERED
| OF
TelTg FLT 1 2 3 4 5-7 8-14,,
2193 | 4 ~821.95 ~752.60 ~729.60 ~718|50 ~706.40 ~697.25
4 | 1#; 861.85 792|60 769.20 75B.25 746.30 7836.95
4 | 1# 445.65 397(10 380.95 373.25 364.80 358.40
792 | 4 445,65 397.1p 380.95 373.25 364{80 358.40
3105 | 4 45455 405.9p 389.65 382.p00 373|80 367.20
4 | 1#= 454|155 40%.95 38P.65 382.00 373.80 367.20
6 |1#= 456|35 407.90 391.70 383.90 375.60 369.05
3730 | 6 456.35 407.90 391.70 383.90 375,60 369.05
4355 | 6 496.45 448.00 431.65 424.00 415]65 409.20
6 |2 496,45 448.00 431.65 424.00 415.65 409.20
6 |2 500/00 451.35 435.25 427.50 419.15 412.60
4355 | 6 500.00 451.35 435.25 427.50 419/15 412.60
85615 | 6 509.90 461.30 445.05 437.40 429/15 422.50
6 | 2#/ 509.00 461{30 445.05 437.40 429.15 4p2.50
6 | 2#/ 515.35 466{90 450.70 44B.00 434.60 4p8.10
89615 | 6 515.35 466.90 450.70 443.00 434,60 428.10
L .6245| 6 536.55 488.05 471.80 464.15 455,80 449.35
L .6245| 6 -18 566.50 | 520.30 | 504.95| 497.50 489.50 483.40
L .6245| 6 -18 585.55 | 539.40 | 523.95| 516.559 508.65 502.50
L .6245| 6 -18 590.55 | 544.45| 528.95| 521.559 513.6%5 507.55
L .7495| 6 () -18 592.30 546.15 530.75 523.35 515|35 509.25
L .7495)| 6 ()-18 614.25 568.15 552.5 545.25 537/30 531.20
L .7495)| 8 () -18 632.25 586.05 570.65 563.20 555|35 549.20
L .7495)| 8 ()-18 635.35 589.15 573.15 566.85 55845 552.25
42732E L .8§745| 8 )-18 660.85 | 614.70/ 599.25 591.80 583.90 577.80

,Solid#Carbide Leuantities#of#15#or#fmore#b#Contact#Hannibal#Specials#Dept.

Y *#Y- $"3#*% & 500- */$ t TBMFT!IBOOJC




“gua PIPE TAP REAMERS s
CARBIDE TIPPEDR:1¢4 137§5%0/"-

STRAIGHT OR TAPER SHANK

,
“0g iy ysa 40 NON-FERROUS#-#SHORT#CHIPS 44

100 XEDIUX#STRENGTH#STEELS 446

MODIFICATIONgPrompt delivery)
t $PBUJ‘O\I:|IT BWBJMBCMF

5:1& qg 453"*()5 4)"/, 5:1& q Fi=vimn

BOTH TYPES:
t 5ISFF gVUFT PO QJQF UBQ TJ[FT UISPVHI »
t 4JY BMUFSOBUF DVUUJOH g \BWOFET WBOSBFQF WIB @ FT X[JRUN *
#HHH#H#Haper#and#three#with#chamfer#angleZ

USE:
t $VUT PO UBQFS BOE DIBNGFIBEJBNFURSFE GBSFMFUBRFE TU

WORD Clasg

I.ﬁ +0##&34 3&".834 q $"3#* %k 5*11& 0P

5:1& q %*4$0/5*/6&%

WHILE SUPPLIES LAST
t 4USBJHIU QPMJTIFE gVUFT BOE UBQFS TIBOL
t %FUBJMFE TQFDJO6DBUJPOT PO QBHF

~uantities#tof#15#or#more#-#price#of#fractional#size#in#same#size#ranc

XXX IBOOJCBMDBSCJEF DPN t 5&- t )"/ # - $" 3 A




\NORLD CLa Ss

CNC STUB REAMERS
CARBIDE TIPPEDR:1¢4 137§5%0/"-

STRAIGHT OR LEFT SPIRAL FLUTES ;
FLUTE LONG CARBIDE
STRAIGHT SHANK

40 NON-FERROUS#-#SHORT#CHIPS

80 LOWHSTRENGTH#STEELS
100 XEDIUX#STRENGTH#STEELS
120 HIGH#STRENGTH#STEELS

5:1& q 453"*()5 '-65&4 '

For#tmaterial#speci@c#CNC#stub#with#straigiseiet st 12
MODIFICATION$&Prompt delivery)

t .PEJOFE UPPM EJBNFUFS

t .PEJOFE NFUSJD UPPM EJBNFUFS

t SMPTFS UPPM EJBNFUFS UPMFSBOI
t $VUUJOH EJBNFUFS SFEVDFE GPS T
t
t

QSJDFE

) o &OE DIBNGFS PUIFS UIBO

5:1& q -&'5 41*3"- '-65&4 &OE DVUUJOH PS DPSOFS SBEJVT
BOTH TYPES: t *ODSFBTFE EFDSFBTFE DJSDVMBS

t IPMJTIFE ¢VUFT gVUF MPOHBNFSGBEB PO MBSWFSPPM tE*ODSFBTFE EFDSFBTFE UPPM EJBN
4USBJHIU TIBOL 6UT JOUP TUBOEBSE IPMEFST t 3BFEVDFE TIBOL EJBNFUFS
1JO DSPTT IPMF QFSNJUT VMERSTQJO ESJWF gPBUJOH 1MBU T PO TIBOL
-FGU TQJSBM gVUFT TIPVMETOPU CF VTFE PO CMJOE IP¥FBUJOHT BWBIJMBCMF
%FUBJMFE TQFDJ6DBUJPOT PO QBHF # # #itHSeettpage#30

NOTEQ#For#semi-@nished#reamers?#see#page#39.

t
t
t
t

DIXENSIONS FINISHE D#TO#XODIFIED#TOOL#DIAXETER
) BOTH
NO.| _LENGTH | PIN PRICE#EACH#-#BASED#ON#-UANTITJ#ORDERED
TIPESISHANL CARIOVER
. PRICH Diax | OF LFuT|o NS 1 2 3 4 | 57 814
615 /| 4] 1| | 2w 10655 ~84.00 ~76.40 ~72|85 ~68.95 ~65.85
6180/ | 4 |1 | ;|28 |*=0 106.55 84.00 7640 7285 68.95 6p.85
3aa elso | 4 |1 | . |2# |*a() 10655 84.00 76M0 7285 6895 6b.85
615p /| a1 | i 2m | *0( 106.55 84.00 7640 72.85 68|95 65.85
615p *a| |a 1 | 24 10655 84.00 7640 72.85 68|95 6485
Asoar | 4 |1 (1 |28 | o 0 11655 9300 86.45 8p.85 78.90 ¥5.90
7200 won | 4 |18 |18 | 2% | o 11700 9455 87|05 8355 7955 76.55
7820 ol |4 dw 14 24 123.3% 100.75 932D 8945 8565 82|55
7930 | a| 14| 12| 2% 12450 101.7%5 9430 90.65 86./0 83[75
obss | 4 |1# |14 | 24 10 139.05 116.45 108.80 105.25 101.40 | 98.40
9345 . | 4 |14 |14 | 2% 20 139.05 116.45 108.80 10525 101.40 | 98.40
1027 | 4| 14 14| 2w 149.20 125.90 118.15 114.50 11040 107,35
10276 = b 1 1 3 149.20 12599 118.15 11450 11040 107.35
18 108.35" | 6 |14 |1# |3 | 154.5% 131.40 123.50 119.90 115,00 11270
108B5e" | 6 |1# |1# |3 | / 154,55 131.40 123.50 119.90 115,00 11270
111.1p @ 1 1 3| 157.5% 134.35 126,55 122.75 11880 115,75
111p = e 1 3] 157.55 134.35 12685 122)75 118,80 11%.75
b2 11b3se | 6 |1# |1# | 3 162.65 139.50 131.75 127.95 1240 120,90
11685= | 6 |1# |1# |3 20 162.65 139.50 131.75 127.95 124.00 [120.90
1104 =| o 18 1# 3 165.5% 142.45 134.65 130.90 1265 12390
1104 =| 6 14 14 3 165.5% 142.4% 134.65 130.90 12605 123,90
26 155 | 6 |14 |1# |3 60 175.90 152.80 144.90 141.25 137.25 [134.25
12085 = | 6 |1# 1% |3 70 175.90 152.80 144.90 14125 137.25 [134.25
14166 =| 6 14 1# 3 189.75% 165.50 157.45 153.65 14950 146,30
14166 =| 6 14 14 3 189.7b 16550 157.45 15365 14950 146.30
1595 | 6 |1# |14 |3 10 204.00 180.00 171.90 168.05 164.00 [160.70
155p5= | 8 |1# |1# |3 20 204.00 180.00 171.90 168.05 164.00 [160.70
16394 =| 8§ 14 1# 3 211.70 187.70 179.55 175.75 17155 168,35
baa 18355 | = | 8| 1| 12 |3 211.70 187.70 179.55 175.15 17155 168,35
19150: 8 |1 |1# |3 80 239.65 215.40 207.40 203.65 199.45 [196.15
h3s  1ho60 | 8 |1# |1# |3 05 247.85 228.70 215.55 211.70 207.65 [204.35
23386 =| 8 14 1# 3 282.05 257.95 249.95 246.00 241.95 23865
b2 28385 | = | 8 | 1% |1# 3 282.06 257.95 249.95 24600 241,95 23%.65
4 2325 | 8 |1# |i# |3 | 80 285.35 261120 253.35 249.35 $45.40 [242.10
hae  2Y655 | 8 |1# |14 |3 05 321.80 300.60 292.60 288.70 284.60 [281.40
3321 =| 8 14 14 3 380.25 356.2% 348.15 344.30 340.05 336,80

)"

$"3#*% & 500-

*/$

t TBMFT!IBOOJC




CNC STUB REAMERS budins
CARBIDE TIPPEDR 144 8537

STRAIGHT OR LEFT SPIRAL FLUTES
FLUTE LONG CARBIDE
STRAIGHT SHANK

NOTEQ#Tool#diameter#in#millimeters#Y mmZ #all#other#dimensions#in#inches ##Also?#modi@cations#available#Y see#list#fon#page#28Z.
D BOTH DIXENSIONS FINISHED#TO#XODIFIED#TOOL#DIAXETER

1,
08 1y ysa

TIPES o AN | NO- LENGTH | PIN PRICE#EACH#-#BASED#ON#-UANTIT[#ORDER

PXETRIQ |\ T OF | FLT#[AOVER

. PRICE '| FLTSCARBIDEALL 1 2 3 4 5-7 | 8-14 | OVERY
~76.40 /| 4 1 241 ~110.30 ~87.80 ~80.30 ~76.60 ~72.85 [~69.65

76.40 / 4 |11 2#1 - - - - - -
76.40 / 4 1.1 2#/ 11030 87/80 8030 76.60 7R.85 €9.65
76.40 |/ 4 1 2#1 110.30 8y.80 §0.30 76.60 |72.85 |69.65

2#1 11030 8780 80.30 76.60 72.85 §9.65
110.30 |87.80 | 80.30 | 76.60| 72.8§ 69.6%

120.40 | 97.85 | 90.25| 86.55 82.8% 79.6

*

&
» -l>-¥>-l>*|_\
[
AR DN N

O
O
86.45
86.45 : : : : : : :
87.q6 *u" | 4 | 1# |2# 12105 9855 90,90 81.20 8B.55 §0.30 [5.95
93.00 *a" | 4 | 1# |2# | =" 127.05 10470 97,00 93.35 80.45 §6.45 B82.05
93P " |4 w2 - - - - - - -
9ado ;| 4 1| o# 389 128.30 105.70 | 98.05| 94.55| 90.65 87.50 83.05
10840 ; | 4 | 1w |2# P01 142.95 120.25 1/12.60 109.05 [105.25|102.15] 97.75
10840; | 4 | w# |2# - - - - - - -
10840 ;| 4 | 24 142.95 120.25 |112.60| 109.05 105.25 102.15 97.7¢
11845 ;| 4 1| 2# 152.95 129.75 (122.10| 118.30 114.50 111.15 106.7F
185 ;| 4 1| 2w - - - - - - -
118485 =" |6 14 3 150.95 129.75 122.10 118.30 114.50 [111.15|106.75
11845 " |6 14 3 - - - - - - -
12340 =" |6 1# 3 158.50 135.40 127.60 123.90 119.90 |116.60 | 112.25
12390 5" |6 14 3 158.50 135.40 127.60 123.90 119.90 (116.60|112.25
12340 w5 |6 1# 3 - - - - - - -
12645 5" |6 14 3 16[1.45 138.35 130.60 126.70 122.75 [119.70|115.20
12645 5" (6 14 3 16[1.45 138.35 130.60 126.70 122.75 (119.70|115.20
12645 = |6 1 3 : : : - : : :
1315 9" |6 14 3 166.55 143.40 135.65 131.90 127.95 (124.80|120.25
1315 9 |6 14 3 : : : : : : :
131 5 6 1% 3 166.55 |143.40( 135.65 131.90 127.95 124.80 120.2!
13445 = 6 1% 3 169.50 |146.30| 138.65 134.80 130.90 127.70 123.3!
13445 = & 1#| 3 : : : : : : :
13445 = 6 1#] 3 169.50 |146.30| 138.65 134.8) 130.90 127.70 123.3!
14440 = 6 1#| 3 179.90 |156.75( 149.05 145.20 141.25 138.10 133.6!
1449 = 6 1# 3 : : : : : : :
14490 = 6 1% 3 179.90 |156.75| 149.05 145.20 141.25 138.10 133.6!
14490 = 6 1% 3 : : : : : : :
15140 = 6 1% 3 186.75163.55( 155.70| 152.05 148.05 144.85 140.4!
15745 = & 1#] 3 193.70 [169.70| 161.70| 157.65 153.65 150.45 145.7
15745 = 6 1% 3 : : : : : : :
17140 5 6 1| 3 208.10 |184.05| 176.00| 172.15 168.05 164.70 160.1!
171.jo s 8 1# 3 208.10 |184.05176.00| 172.15 168.05 164.70 160.1!
17140 = 8 1% 3 : : : : : : :
17995 = 8 1% 3 215.90 |191.70| 183.80 179.85 175.75 172.40 167.8!
17995 4 8 1| 3 215.90191.70| 183.80 179.85 175.75 172.40 167.8
17945 o 8 1#| 3 : : : : : : :
17945 5 8 1#| 3 - - - - - - -
20740 5 B8 1| 3 243.75|219.65| 211.50 207.65 203.65 200.30 195.7
21545 5 8 1% 3 243.75|219.65| 211,50 207.65 203.65 200.80 195.7
21545 5 8 1# 3 - - - - - - -
24945 = 8 1| 3 286.10 |262.00| 254.10 250.05 246.00 242.65 238.0
24945 5 8 1# 3 286.10 |262.00| 254.10 250.05 246.00 242.65 238.0
24045 9 B 1| 3 : : : : : : :
25385 = 8 1| 3 289.45|265.35| 257.30 253.45 249.35 246.00 241.4
25385 = 8 1#| 3 : : : : : : :
29240 5 8 1#| 3 328.70|304.75| 296.65 292.70 288.70 285.30 280.7
485 5 8 1# 3 384.40|360.40| 352.25 348.35 344.30 340.85 336.2
3485 4 8 1# 3] d - - - - - - -

LCHcarbide#length

XXX IBOOJCBMDBSCJEF DPN t t )"/ /*#"- $"3
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JOBBERS DRILL LENGTH REAMERS W&
CARBIDE TIPPER:1e  '3s5+0/"-

STRAIGHT FLUTES | ! I

STRAIGHT SHANK

40 NON-FERROUS#-#SHORT#CHIPS

0[0) D, H = H i

5:1& MODIFICATIONSPrompt delivery)
t 4USBJHIU QPMJTIFE gVUFT BIOPHIUSSFEIHRP M BIBINFUFS QSJMBE OFNWBXUBOH PO TIBOL
t 4lPSU MFOHUI GPS FYUSB SJHFBEUSNUD UPPM EJBNFUFS t $PBUJOHT BWBJMBCMF
t % FUBJMFE TQFDJ6DBUJPOT P@MMHTFS UPPM EJBNFUFS UPMT T
USE: t $3VUUJOH EJBNFUFS SFEVDFE ot L iic i = o e
t 1SPEVDUJPO MFOHUI SFBNFST&BEFDTBNGMB P UOFS UIBO i
# ##length#to#jobbers#length#drills #4#This# t &OE DVUUJOH PS DPSOFS SB
# ##reduces#costly#tsetup#time?#while#increasingt* ODSFBTFE EFDSFBTFE DJSD)
# #ithe#rigidity#of#the#reamer#compared#tottthe# *ODSFBTFE EFDSFBTFE UPPM oo oo oo -
# ##standard#length#chucking#reamer.##fFor# t 4IPSUFOFE TIBOL PS SFEVDFE TIBOL EJBNFUFS
#####shallow#holes#only#Ysee#tpage#14Z.

Y *#Y- $"3#*% & 500- */$ t TBMFT!IBOOJC




“puay  JOBBERS DRILL LENGTH REAMERS redesa
CARBIDE TIPPEDR:1¢4 137§5%0/"-

DOWEL PIN SIZE REAMERS

40 o CARBIDE TIPPED
OVER & UNDER SIZE REAMERS 5:1&  q 453"*()5 '-658&4 4)"/
CARB|DE TIPPED t 4QFDJBM QMVT w NJOVT w UPPM EJB
q 453"*()5 '-65&4 4)"/, t 4BNF TQFDJ6DBUJPOT BWBJMBCMF NPEJSD
t5PPl\/I EJBNFUFS UPMFSBODF QMVT w
t 4BNF TQFDJ6DBUJPOT BOE BWBJMBCMF NPEtJébFBTLFJ@(SFDs}rT%E@FHSPVOE SFEBNFST TIP
# #H#Ypg.#30Z # #tand#.0020%under#the#dowel#pin#diameter. ##The#.0020%sma|
USE: # ##holes#assure#at#tighter#dowel#pin#@t?#so#all#the#pins#will#r

t 5IFTF QSFDJTJPO HSPVOE DBSCJEF UJQQ ﬁE#@Wﬁﬁﬁfﬁ@fﬁ*d@@Rﬂ”W'ﬁ%ﬁemb'y ##Especially#useful#in#plas
wiHeKective#for# @nishing#accurate#holes#in#most#materials. ##Forf#siAfigreast#molds#and#machines#when#assembled#sections#ar
sholest#only#Y see#tpage#147 A Ubject#to#shearing#stress?#yet#require#occasional#disass

WORLD Clasy

REGULAR LENGTH CHUCKING REAMERS &&=
CARBIDE TIPPER:1&  8*3& -&558&3 4+*:&4

1,
M0 1y ysa

XXX IBOOJCBMDBSCJEF DPN t t )"/ # - $ 30NN
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| |

CHUCKING REAMERS resris
CARBIDE TIPPEB.1e  '3's5+0/"-

STRAIGHT FLUTES
STRAIGHT SHANK

40 NON-FERROUS#-#SHORT#CHIPS *S

5:1& XSSee#pages#62# [#63#for#material#speci@c#reamers
t 4AUSBJHIU QPMJITIFE oVNPPRIBICATIQN Brremps delivery) SE EFDSFBTFE DJSDVMB!
# ##shank t .PEJO6FE UPPM EJBNFUFS §"g§f§\"fg EFDSFBTFE UPPM EJB
t %FUBJMFE TQFDJ6DBUJPO.PBISOBNEUSID UPPM EJBNF‘%FAL PSYEOHEETIBOL PS SFEVDFE TII
# # on#pg.#38 U T PS UBOH PO TIBOL

USE: t SMPTFS UPPM EJBNFUFS UPM BVBMBCMF
t ' PS BMM HFOFSBM SFBNJtoﬁ-V'F‘éJﬁLb*FENABrNE)LBFTﬁJSFEVDF##G e ;!;{f \%

# #tirons?#non- ferrous#matenals”#plastlcsb#&OE DIBNGFS PUIFS Ul

# ##and#non-metals t &OE DVUUJOH PS DPSOFS SBEJVT

NOTEQ#For#stocked#tool#diameters#in#.0005#increments?#see#pgs.#34-37 ##For#tsemi-@nished#reamers?#see#pg.#39.###For#smaller#tool#diamete
carbide#reamers#on#pgs.#44?#89-91 ##For#shallow#holes#only#Ysee#page#14Z.

CONTINUED#ON#NE{T#PAGE ~uantities#of#15#or#more#-#price#of#fractional#size#tinttsamettsize#frange.

Y *#Y- $"3#*% & 500- */$ t TBMFT!IBOOJC




OVER & UNDER SIZE REAMER

CARBIDE TIPPED

5:1& 453"*()5 '-65&4 4\ "/,
L aBNF TorDIobBUIPOT BOE BwaomscuE NOEISBIDR JRPED s, o ¢

# # Ypg.#32Z 5:1& q 453"*()5 '-65&4

USE: t 4QFDJBM QMVT w NJOVT

DOWEL PIN SIZE REAMER L

4)"l,

w UPPM EJBI

t 5IFTF QSFDJTJPO HSPVOE DBSCJEF UJQQFEt 3BRNFBQFBIBDBRIYPOT BOE BWBIMBCMF NPE.

# ##eKective#for#@nishinq#accurate#holes#in#most#materials

# # Ypg.#32Z

t 5IFTF QSFDJTJPO HSPVOE SFBNFST TIPVME |
# ##and#.0020%under#the#dowel#pin#diameter.##The#.0020%smaller#
# ##holes#assure#a#tighter#dowel#pin#@t?#so#all#the#pins#will#remain#o
# ##thet#tsame#tside#upon#tdisassembly. ##Especially#useful#in#plastic#or#d
# ##cast#molds#and#machines#when#assembled#sections#are#subject#to
# ##shearing#stress?#yet#require#occasional#disassembly.

XXX

IBOOJCBMDBSCJEF DPN t 5&- t

INIAE SRR REE: 5 3
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CHUCKING REAMERS .
CARBIDE TIPPEB: 14 s s

450%$,&% %&$*."- 500- %*".&5&34 50
408 1 yon STRAIGHT FLUTES & SHANK
#For#shallow#holes#onIy#Ysee#Eage#MZ NOTEQ#Dimension#details#and#available#modi@cations#listed#on#page#32.

Y *#Y- $"3#*% & 500- */$ t 5&- t TBMFT!IBOOJC



w2 CHUCKING REAMERS redriia
CARBIDE TIPPED:1¢ */$38.8/54

450%,&% %&$*."- 500- %*".&5&34 50
T STRAIGHT FLUTES & SHANK

#For#shallow#holes#onIy#Ysee#Eage#MZ

XXX I1BOOJCBMDBSCJEF DPN t 5&- t )" //*#H"- $" 34



NORLD CLa Ss

| |

CHUCKING REAMERS resrss
CARBIDE TIPPER 1 (1$38.2/54

1,
408 Iy ush

#For#shalIow#holes#onIy#Ysee#Eage#MZ

Y *#Y- $"3#*% & 500- */$ t 5&- t TBMFT!IBOOJC



w2 CHUCKING REAMERS redriia
CARBIDE TIPPER 1 1$38.8/54

1,
“0E 1y ysa

#For#shalIow#holes#onIy#Ysee#Eage#MZ

XXX IBOOJCBMDBSCJEF DPN t 5&- t )"/ x# - $" 3N
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| |

CHUCKING REAMERS resrin
CARBIDE TIPPEDR .1&  .&53+s

STRAIGHT FLUTES & SHANK

"apg IN USA
#For#tshallow#holes#only#Ysee#tpage#14Z

Y *#Y- $"3#*% & 500- */$ t 5&- t TBMFT!IBOOJC



e 48.70'*/*4)8% 3&".834 .o
CARBIDE TIPPED 14

FINISH GRINDING OPERATIONS REQUIRED BEFORE USE

aog IN USA
T]PE#400 TIPE#430 TIPE#440
T]PE#402 T]PE#450
T]PE#410 TIPE#465
NOTE:

t #FGPSF TFNJ 6OJTIFE SFBNFSBNDBWEMNVTBEC FUBO UPIPMSEPVOE FOEMIUFWFEMBOE UIF SFEBI
faced#[#chamfered

t 4FNJ 060OJTIFE SFBNFST BSF QVSBIBUSECVUBEHSBOB/TFEQTXJUI SFHSJOE DBQBCJIJMJUJFT
t'PS EFUBJMFE EFTDSJQUJFG®G RBHBDOERIF-BUBE VT WMBCMF CFMPX

XXX I1BOOJCBMDBSCJEF DPN t 5&- t )" //*#H"- $" 34



\“OR\_D CLa Ss

CHUCKING REAMERS e
CARBIDE TIPPER:1e  '3s5+0/"-

STRAIGHT FLUTES | ! I

TAPER SHANK

40 NON-FERROUS#-#SHORT#CHIPS *S

5:1& MODIFICATIONSPrompt delivery)

t 4USBJHIU QPMJITIFE gVURTPBQBREBQPBEM EIJBNFUFS SIDFECF

t %FUBJMFE TQFDJ6DBUJP gifedten#RoBH1F t DSFBTFE EFDSFBTFE UPPM EJE

t $SMPTFS UPPM EJBNFUFS UPleél ﬂU'V'F OPUDI GPS TFU TI

USE: t $VUUJOH EJBN SFEVDFE GPST‘\W GRES TIBOL

t 'PS HFOFSBM SFBNJOH P& &TQAF DVEN®BI WUIFS UIBO | $PBUJOH BWBJ’V'BC’V'F
# ##irons?#non-ferrous#materials?#plastics# & OE DVUUJOH PS DPSOFS SBEUJVT
# ##and#non-metals t *ODSFBTFE EFDSFBTFE DJSDVMBSINBSHIED

ZIRCONIUM NITRIDE # ZrN

NOTEQ#For#semi-@nished#reamers?#see#page+3

Y *#Y- $"3#*% & 500- */$ t TBMFT!IBOOJC




=2 CHUCKING REAMERS s
CARBIDE TIPPED:.1e  .a53*s

1,
08 1y ysa

#For#tshallow#holes#only#Ysee#tpage#14Z
NOTEQ#Tool#diameter#in#millimeters#Y mmzZ~#all#other#dimensions#in#inches.#Also?#modi@cations#available#Y seetlist#on#page#40Z.

XXX IBOOJCBMDBSCJEF DPN t 5&-




| |

< guay CHUCKING REAMERS EAE
CARBIDE TIPPER:1e  '3s5+0/"-

STRAIGHT FLUTE LONG CARBIDE
Y408 Iy ah STRAIGHT SHANK

40 NON-FERROUS#-#SHORT#CHIPS *$

5:1& IEICATI ‘ i
ompt delivery)
t 4USBJHIU QPMJITIRE ”\M’?FPPE%& €UPPM EJBNFUFS [ Q D
long#carbide

t 4USBJHIU TIBOL t .PEJOFE NFUSJD ®#PPM EJBN|EU

0 I #
LeRuBIMEE TQFDJODBUJP%QEMP%;%?%BEPM EJBNFUFS UPMFSBODF QH
USE: t $VUUJOH EJBN SFEVDFE G&cgujaddsibab[fosRrdMfiatbrialispeci@cireamers
tFor#all#general#freaming#-#speci@cally# & OE DIBNGFS PUIFS UIBO ; ETSUFOFE TIBOL PS SFEVDEE TIB¢

designed#with#Jute#long#carbide#for## t & OE DVUUJOH PS DPSOFS SBE BOH PO TIBOL
deep#hole#reaming#to#precision## t *ODSFBTFE EFDSFBTFE DJSDV J B IJMBCMF
tolerances#and#for#long#production#runst *ODSFBTFE EFDSFBTFE UPPR M #ﬁ#%%&&pa&e%@'— BQFS

NOTEQ##For#stocked#tool#diameters#in#.0005#increments?#see#pgs.#45-47 #tFor#semi-@nished#reamers?#
see#pg.#39.##For#smaller#tool#diameters?#see#solid#carbide#reamers#on#pgs.#44?#89-91.

Y *#Y- $"3#*% & 500- */$ t TBMFT!IBOOJC




e CHUCKING REAMERS reris
CARBIDE TIPPER:1e  .&53+s

m~

1,
08 1y ysa

Xodi@ed#tool#diameters#are#available#up#to#50mm#-#contact#us#for#pri

XXX I1BOOJCBMDBSCJEF DPN t 5&- t )" //*#H"- $" 34
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CHUCKING REAMERS s
SOLID CARBIDE 16 sre a5

450%,&% %&$*."- 500- %*".&5&34 50
STRAIGHT FLUTES & SHANK - SHORT SERIES

Y *#Y- $"3#*% & 500- */$ t 5&- t TBMFT!IBOOJC



w2 CHUCKING REAMERS s
CARBIDE TIPPEDR:1¢ */$38.8/54

450%,&% %&$*."- 500- %*".&5&34 50
STRAIGHT FLUTE LONG CARBIDE & STRAIGHT SHANK

1,
0 Iy ush

XXX I1BOOJCBMDBSCJEF DPN t 5&- t )" //*#H"- $" 34



“gm» CHUCKING REAMERS R
CARBIDE TIPPEDR:1¢ 1$3&.&/54

450%,&% %&$*."- 500- %*".&5&34 50
STRAIGHT FLUTE LONG CARBIDE & STRAIGHT SHANK

Y *#Y- $"3#*% & 500- */$ t 5&- t TBMFT!IBOOJC



w2 CHUCKING REAMERS s
CARBIDE TIPPEDR:1¢ */$38.8/54

450%,&% %&%$*."- 500- %*".&5&34 50
STRAIGHT FLUTE LONG CARBIDE & STRAIGHT SHANK

1,
0 Iy ush

XXX I1BOOJCBMDBSCJEF DPN t 5&- t )" //*#H"- $" 34
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CHUCKING REAMERS e
CARBIDE TIPPER:1e  '3s5+0/"-

STRAIGHT FLUTE LONG CARBIDE | | I

TAPER SHANK

40 NON-FERROUS#-#SHORT#CHIPS

00 D H R H i

MODIFICATION&Prompt delivery)

t .PEJO6FE UPPM EJBNFUFS QSJDFE
.PEJOFE NFUSJD UPPM EJBNFUFS
$MPTFS UPPM EJBNFUFS UPMFSBO
$VUUJOH EJBNFUFS SFEVDFE GPS
&OE DIBNGFS PUIFS UIBO
&OE DVUUJOH PS DPSOFS SBEJVT
*ODSFBTFE EFDSFBTFE DJSDVMBS |
*ODSFBTFE EFDSFBTFE UPPM EJBN
41BOL XIJTUMF OPUDI GPS TFU TDS
4NBMMFS UBQFS TIBOL
$PBUJOHT BWBJMBCMF

t
t
t
t
t
t
5:1& t
t 4AUSBJHIU QPMJTIFE gVUFT XJUI gVUF MPOH DBSCJEF t
t 5BQFS TIBOL t
t % FUBJMFE TQFDJ6DBUJPOT PO QBHF t

USE:
t '"PS BMM HFOFSBM SFBNJOHI aQFP MPGM DB EEITEH GPLS 2
hole#treaming#to#precision#tolerances#and#for#lahgtmo#runs ZlRCONlUM NITRIDE # ZrN

~uantities#of#15#or#more#-#price#of#fractional#size#tinftsamettsize#frange.

Y *#Y- $"3#*% & 500- */$ t TBMFT!IBOOJC




=2 CHUCKING REAMERS s
CARBIDE TIPPED:.1e  .a53*s

1,
08 1y ysa

NOTEQ#TooI#diameter#in#miIIimeters#YmmZ"#aII#other#dimensions#in#inches.#AIso?#modi@cations#avaiIable#Ysee#Iist#on#page#48z.

XXX IBOOJCBMDBSCJEF DPN t 5&-
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CHUCKING REAMERS
CARBIDE TIPPER:1e  '3s5+0/"-

EXPANSION REAMERS
STRAIGHT FLUTE LONG CARBIDE
STRAIGHT SHANK 40 NON-FERROUS##SHORT#CHIPS *S

5:1& I —
t &YQBOTJIJPO TDSFX QFSNJUT $YAPEOSBHAOSIPEALCPH B Y
without#reinserting#carbide
t 4USBJHIU QPMJTIFE gVUFT4XBBIJBHVWH IBM®QH DBSCJHF

t % FUBJMFE TQFDJO6DBUJPOT JPOMREBIJDPBHNJOJNVN FNOQBO] - -
*SSeet#tpage#67#for#material#speci@c#reamers

USE:
tExpansion#reamers#are#recommended#for#reaming#abeasiialg. #Astthe## MODIFICATION S seetlist#on#page#542#excepti
diameter#wears#down?#the#freamers#can#be#texpandétivhesilyy#tightening## expansion#reamers#can#not#be#coated#modi@ed#

the#end#expansion#screw#and#regrinding#to#its#ésigmaExpansion#reamers## metric#tool#diameters#priced#on#page#51Z
should#not#be#considered#as#adjustable#for#tusdéitgttoles#offtdiKerenttsizes. NOTEQ#For#semi-@nished#reamers?#seefpage#39.

Y *#Y- $"3#*% & 500- */$ t TBMFT!IBOOJC




\NORLD CLA Ss

1,
08 1y ysa

CHUCKING REAMERS

CARBIDE TIPPEDR:1¢

.&53*$

Xodi@ed#tool#diameters#are#tavailable#up#to#6 3mm#-#contact#us#for#pri

XXX IBOOJCBMDBSCJEF DPN

t

5&-

t

YU LI # - $ 3




\“OR\_D CLa Ss

| |

CHUCKING REAMERS resris
CARBIDE TIPPEB.1e  '3's5+0/"-

40 NON-FERROUS#-#SHORT#CHIPS

00 D H R H /]

5:1&
t 4BNF BT 5ZQF FYDFQU UBWQIPH TBBEL6T&F EG TOBHF

MODIFICATIONSPrompt delivery)
t .PEJOFE UPPM EJBNFUFS tQ®VIDLFEOEFEIBNFUFS
t .PEJOFE NFUSJD #PPM EJBNSFRUE®IBNGFS PUIFS
priced#on#pg.#53 t &OE DVUUJOH PS D
t $SMPTFS UPPM EJBNFUFS UPNFBS8OBTHFE EHFDSFB

SFEVDFE G®PBSFBRGEPEFQPBWBUFE UPPM EJ

uiBo ,t 41BOL XIJTUMF OPUDI GPS TFU T
PSOFS SBIEANBMMFS UBQFS TIBOL

FBTFE DJSDiVMBGBMOESHOOSFBNFST DBO OPU C

Y *#Y- $"3#*% & 500- */$ t TBMFT!IBOOJC




e CHUCKING REAMERS s
CARBIDE TIPPED:.1e  .a53*s

EXPANSION REAMERS
STRAIGHT FLUTE LONG CARBIDE
TAPER SHANK

1,
08 1y ysa

XXX I1BOOJCBMDBSCJEF DPN t 5&- t )" //*#H"- $" 34
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5:1&
t IPMJTIFE gVUFT
t

materials?#highly#abrasive#materials?#or#blind#holes

t

ast#keyways?#slots?#or#intersecting#holes
t % FUBJMFE TQFDJODBUJPOT PO QBHF

5:1&

t IPMJTIFE gVUFT
t 6TFE PO UISV IP
hard#materials

t % FUBJMFE TQFDJO6DBUJPOT PO QBHF

MFT GPS

3JHIU TQJSBM gVUFT IBWFMHYZBGEFS DTFQXDMF ES DOQH

'JOJTIFT BSF NVDI CFUUFSCESSIIHEIQB SIEODW BYEVFQ UUPOR

IBBOUWSTFBOFBOEFFMTFSIBSE

CHUCKING REAMERS

40 NON-FERROUS#-#SHORT#CHIPS

CARBIDE TIPPER:1e '37$5%0/" -
SPIRAL FLUTES |
STRAIGHT SHANK

80 LOWHSTRENGTH#STEELS

100 XEDIUX#STRENGTH#STEELS
120 HIGH#STRENGTH#STEELS

XS

WiSkelpage#68#for#material#speci@c#reamers

MODIFICATION &Prompt delivery)
.PEJOFE UPPM EJBNFUFS
.PEJOFE NFUSJD UPPM EJBNFUFS

$MPTFS UPPM EJBNFUFS UPMFSBOLI
$VUUJOH EJBNFUFS SFEVDFE GPS °
&OE DIBNGFS PUIFS UIBO
&OE DVUUJOH PS DPSOFS SBEJVT

*ODSFBTFE EFDSFBTFE DJSDVMBS |
*ODSFBTFE EFDSFBTFE UPPM EJBN
4IPSUFOFE TIBOL PS SFEVDFE TIBO

'MBU T PS UBOH PO TIBOL
t 'JOJTIFT BSF NVDI CFUUFSCSUERB SIBW BYIVFQUIPOH OFPEBBEUJOHT BWBIJMBCMF 4FF QBHF

keyways?#slots?#or#intersecting#holes
t -FGU TQJSBM gVUFT TIPVMBE FOrP/horésbaNpwiheles eniy Xpgey RAIEBL 4o 4ty pe#410#semi-@nished#reamers?#see#pg. #39.

t

t
t
t
t
t
t
t
t
t

QSJDFE

NOTEQ#For#smaller#tool#diameters?#see#solittéaanbidéon#pgs. #88#[#95.

DIXENSIONS
NO. LENGTH
r OF CAR} OVER|
FLTS o BIDH ALL
0& 4 \1#o"
0%& 4| 1#)
a0 | 4 #
& 4 1# |
a%& A1 1#
$a() a1 1#
o) |4 |1 | ="
'0+% 4| 1#5 ="
'n+% 4| 1#=x o
*g" 4| 1#= o
Ly 4 lg= | o
Po 6 P ‘o
n+90 6 2 ‘o
,0+9 6 A '
-+ 6| 2 a"
0+9% 6| 2#/| 'o"
a+9% 6| 2#[ 'o"
$o+% 6 2#
o+% 6| 2#f 'o"
6 2# 3
6 2#
‘o 6| 2#;, =
n" 6 R#; |=
6 2f0" | =
= 6 2#o" | =
= 8 |2#n' =
+ B A#'a" :
B A#= |=
,a" 8 2#=
o 8 | 2#g" |
1 8| 2#,;0"
8 3 o
1 3| 3 ,a"
8 |(3#/ | ="
1#/ 8 | 3#/| ,m"
8| 3#, .9

FINISHED#TO#XODIFIED#TOOL#DIAXETER

PRICE#EACH#-#BASED#ON#UANTIT]#ORD

ERED

1

2

3

4

5-7

8-14,

12040
.2210

30 104

~109.45
109.45
109.45

45 8

~87.80
87.80
87.80
y.80

80.60

~80.60
80.60
80.60

77.10

~77.10
77.10
77.10
b

~73.4(

73.40
73.40
3.40

~70.65

70.65

70.65
70.65

109.55
109.55
116.30
116.95

88.00
88.00
94.65

95.35

80.70
80.70
87.45

88.10

77.30
77.30
84.05

84.8

0

73.65
73.65

80.35

81.

70.75
70.75
77.55

15 78.20

120.35
123.35
128.35
32.60

101.8
106.75
110.40

98.75

91.55

94.60

99.60
103.05

88.0

91.1

96.10
99.60

5
5

84.
87.

92.45

95.85

BO
A5

81.45
84.55
89.40
92.80

135.40
0 135.
138.10
138.10

113.2(Q
10 113,

115.95

115.9%

105.85
20 105
108.5

108.5

0
D

102.2

104.
104.95

5
.85 102.

98.

25 9

Y5 101

101.

b5

8.55
20 98.15
P0  98.15

95.50
95.50

140.85
0 147.
148.45
05 127

118.7¢
PO 124,

126.24
95 12

111.2
85 117
118.8
D.55 11

D

5

45 11

7.00 1

107.74

115.

0 108.
.90 110.15 107.2C
5 111
13.20 1

B0 101.00

60 108.55
10.20

.85 13
152.85
B.85 13
64.75 1

130.75
6.60 1
41.80

0.75 123.30 1

1
123.30
?9.25 1
133.95

25.70
130.40

9.75
119.75

115.95
115.95

121.85

126.45

112.95
112.95
118.85
123.35

84.30

184.30
91.15 1
1.15 16

161.40

161.40
68.10
8.10 1

153.75
153.75

[160.55

60.55

150.00

156.75
156.75

150.0d
il

146.05
146.0

152.80

52.80

143.05
b 143.05
149.80

149.80

201.70
206.4

5 214.
#4.50 20

178.7Q
D 183.5
60 191)
150 1

171.0
0 175.
60 183
D3.80 1

b

B0 172
.95 18
90.15

167.4
1
D.

5 163.

5 168
25 17

186.20

85 160.30
.20 165.15
6.40 173.2%
183.20

243.60
P62.40
275.30

220.60
239.50
252.30

.20 26

5.20 23

212.7%
231.80
244.6

7.65 2

53.75

209.2
228.20
241.0

0

5

4

205.
224.1%
237.

PS5 202.20
221.10
5 233.90

450.00

P46.85

cuantities#of#15#or#more#-#price#of#fractional#size#in#samettsize#range.

)"

$"3#*% & 500-

*/$

t TBMFT!IBOOJC



\NORLD CLAg, S

CHUCKING REAMERS e

CARBIDE TIPPER:1e

.&53*$

1,
08 1y ysa

SPIRAL FLUTES
STRAIGHT SHANK

#For#shallow#tholes#only#Ysee#page#14Z

5:

1&

5:1&

NOTEQ#Tool#diameter#in#millimeters#Y mmz~#all#other#dimensions#in#inches. #Also?#modi@cations#available#Y see#list#on#page#54Z.

XXX

IBOOJCBMDBSCJEF DPN

t )" /IrH - $"

34

DIXENSIONS FINISHED#TO#XODIFIED#TOOL#DIAXETER
XETRI4 .\ |NO. LENGTH PRICE#EACH#-#BASED#ON#UANTIT]J#ORDERED
PRICH", Ay | OF | g 7ICARIOVE OVER
. "IFLT$ ~ |BIDE ALL z1 2 3 4 57 | 814| 7,

~80.6( a%& |4 |1#a] 1182 ~112.95191.55 |~84.25| ~80.70 ~77.10 ~74.2

80.60 %8 |4 [1#o| . . . : ) )

80.6 *o%& |4 |1# |; 5 112.95 91.55 84.25 B0.70 |77.10 | 74.20

80o.6qd .=() 4 1# ;| 6 112/95 91.55 84[25 80.70 77.10 74.20 1

- 'w%g A 1# 6 112.95 91.55 84.25 §0.70 77.10 ([74.20

80.7d =w& |4 [# 6 113.10 91.70 84.50 $1.05 [77.30 |74.35

80.7] 'm%& |4 [# 6 - - - - - - -

80.7d $o() 4 1y 6 113.10 91/70 84.50 81.05 77.30 74.35

80.7q $o() 4 1# 6 . . . : . . :

8749 $a() 4 ¥ v 6 119.80 98.40 91.15 [87.70 |84.05 | 81.15| 76.90
88.1d 'm+% |4 [#= |'m 601 [120.55|99.05 | 91.80| 88.20| 84.80 81.65 77.65
88.1d ‘'m+¥ |4 [#= | . . . . . . .

9159 ‘'w+% |4 [#= |'m 0.389 [123.95[102.45 | 95.25| 91.70 88.05 85.10 81.05
94.6( 4 A= B T 1201 126.95105.55 [98.30 |94.70 | 91.15| 88.10| 84.05
94.6( w4 A= BT I ] i i i

99.60 SN I T R 089 1[32.001]0.40 103.30 |99.70 | 96.10| 93.10, 88.95
103.09 =+ |6 2 o 136.25114.35 106.95 103.30 99/60 96/50 92.25
103.04 =+ |6 2 ‘ot - - - - - - -
10584 =tto |6 2 ‘ot 3.564 [139.05[117.00 [109.60| 106.00 102.25 99.25 95.05
105.84 o+po |6 |2 'o" . . . . . . .
105.84 o+ |6 2 ‘o 4.376 [139.05[117.00 |109.60| 106.0Q0 102.25 99.25 95.05
1085 =t |6 |2 ‘o" 5.164 [141.75[119.75 (112.30| 108.6Q0 104.95 102.00 97.65
1085 o+ |6 |2 ‘ot - - - - - - -
108.5Q 4% |6 |2# | =" 5.951 |141.75[119.75(112.30 108.60 104.95 102.00 97.6¢
111.2q  $o4% |6 |2# | 'm 6.739 |144.45[122.40(115.10 111.3% 107.70 104.75 100.4(
111.2q $o4% |6 |2# | 'm : . : . : : :
117494  $o4% |6 |2# | 'm 7.551 |150.65[128.65(121.25 117.6% 113.90 110.90 106.5¢
11749  $o4% |6 |2# | 'm : . : . : : :
118.89 $o4% |6 |2#/ | m" 8.339 |152.15[130.10(122.70 119.10 115.35 112.30 108.1(
120.55 v 6| 2# = 9 6 153175131/80 124.30 120.65 117.00 1[13.90 109.70
120.54 v 6| 2# = 9 : : . : : : -

123.3( v 6| 2# = 9 4 156.60134/45 127.00 123.40 119.75 116.60 112.45
123.3( v 6| 2# = 9 6 156/60134/45 127.00 128.40 119.75 1[6.60 112.45
123.3( ‘a" 6| 2#, = o#: - - - - - - -

129.25 v 6| 2# = 9# 4 162,50140/45 133.05 129.45 125.70 122.65 118.30
129.25 ‘a" 6| 2#, = o#: - - - - - - -

129.25 =| 6 |2#p" = 10 16R.50140.45 133.05 129.45 125.70 122.65 [118.30
153.75 =| 6 |2#p" 3 10 188.20165.35 157.55 153.90 150.00 146.85 [142.45
153.79 =| 6 |2#p" = 10 . . . . . : :

153.75 =| 8 |2#p" 3 10 188.20165.35 157.55 153.90 150.00 146.85 [142.45
160.55 =| 8 |2#p" 3 10 194.95172.00 164.35 160.65 156.75 153.55 [149.25
160.55 =| 8 |2#p" = 10 . . . . . : :

160.55 a8 2= f 10 194.95172.00 164.35 160.65 156.75 153.55 [149.25
171.05 &g 2= £ 10 205.55182.65 175.05 171.25 167.25 164.20 [159.75
171.05 &g 2= £ 10 - - - -

171.05 a8 2= f 10 . . . . : : )

175.80 &g 24" | e 8.651 [210.35[187.45|179.85| 176.00 172.16 168.95 164.5(
183.994 1 8| 2#p" |o" 1 .239 218.55195.60 [87.95 |184.20( 180.28 177.1p 172.75
183.994 1 8| 2#p" |o" 1 - - - - - - -

19380 1 8| 3 A 11 22B.3020%.40 197.75 194.00 1/90.15 186.90 [182.60
212794 1 8| 3 o' 11 247.35224.50 216.75 213.05 209.20 206.10 [201.60
21274 1 8l 3 A 11 - - - - - - -

23180 1 8| 3# o 12 266.35243.35 235.75 232.00 228.20 £24.90 [220.60
231.8q 1 8| 3# o 12 . . . . . . .

24460 1#/| 8| 3# & 12 279.15256¢.25 24B.55 244.80 2#41.05 237.80 P233.35
257.69 1#/| 8| 3# o 124 292.00269.20 261.55 257.75 253.75 250.70 246.25
257.69 1#/| 8| 3# m| 124 - - - - -



\NoRLD CLA Ss

CHUCKING REAMERS
CARBIDE TIPPEDR:1¢4 137§5%0/"-

RIGHT OR LEFT SPIRAL FLUTES ;
TAPER SHANK

40 NON-FERROUS#-#SHORT#CHIPS

80 LOWHSTRENGTH#STEELS
100 XEDIUX#STRENGTH#STEELS
120 HIGH#STRENGTH#STEELS

MODIFICATION&Prompt delivery)
t . PEJOFE UPPM EJBNFUFS
t . FUSJD UPPM EJBNFUFS
t SMPTFS UPPM EJBNFUFS UPMFSBOL

t 1PMJTIEE sVUET -65&4 k 5"1&3 4) I t $VUUJOH EJBNFUFS SFEVDFE GPS 1
%8’5 DIBNGFS PUIFS UIBO |

t 3JHIU TQJSBM gVUFT IBWFMHSEZBGEFS TDTFQXDMFES’D(DJHIJB
materials?#highly#abrasive#materials?#or#blind#holes IP o DESEI):\Ig L'I{ "“:J I‘E] OEHF I;)SSFDBI'DI'IS:g FDSJ SSS\E ;\]/IVBTS N
t 'JOJTIFT BSF NVDI CFUUFSCESU HIQB SIEDNWHeYIFQ UIPOH Ut *ODSFBTFE EFDSFBTFE UPPM EJBN

such#as#keyways?#slots?#or#intersecting#holes
t %FUBJVMFVE TQFDJGDBUJPQOT PO QBHF t 41BOL XIJTUMF OPUDI GPS TFU TDSI|
t ANBMMFS UBQFS TIBOL

t $PBUJOHT BWBJIJMBCMF

TITANIUM NITRIDE # TiN
TITANIUM CARBONITRIDE # TiCN
ZIRCONIUM NITRIDE # ZrN

QSJDFE

5:18& k 3*()5 41%*3"-

5:1& k -&'5 41*3"- '-65&4 k 5"1&3 4)"/,
t 1IPMJTIFE gVUFT
t 6TFE PO UISV IPMFT GPS IBBUWSFBOFHBOEBFFWMTFSIBSE
hard#materials
t 'JOJTIFT BSF NVDI CFUUFSCESUHEIQRB SIIBDW BYIVFQ UIPOH UR DI
keyways?#slots?#or#intersecting#holes
t -FGU TQJSBM gVUFT TIPVRMFEIPU CF VTFE PO CMJOE |
t % FUBJMFE TQFDJODBUJPOT PO QBHF

BT

)"

$"3#*% & 500-

*/$

t TBMFT!IBOOJC

DIXENSIONS FINISHED#TO#XODIFIED#TOOL#DIAXETER
TAPERHNO. LENGTH PRICE#EACH#-#BASED#ON#-UANTITJ#ORDERED
SHAN|#OF | - +[CARfOVER
NO. |FLTS BIDE ALL 1 2 3 4 57 | 814

1| 4] 1 ;| 6 ~111.90 ~9065 ~83.65 ~80.25 ~76.60 ~T3.75
50 L |4 1# 6 111.90 90.65 83.65 [80.25 |76.60 | 73.75
10 |1 |4 [ |: 6 113.60 [92.25 |85.15 | 81.65 | 78.15| 75.25
0o 1 b o1 e 114.65 |93.45 | 86.45 | 82.95| 79.35 76.55
5 1 4 J#= | 780 115.80 | 94.65 | 87.45| 84.100 80.50 77.65
bo 1 a4 1#= | 090 119.45|98.10| 91.05| 87.74 84.00 81.20
30 |1 |4 [1#=] W 4410 | 122.69 101.45 94.35 90.90 87.25 84.40
5 1 noog= fon 125.80 104.50 | 97.50| 94.00| 90.4Q 87.65
1| 6| 2| = 8 141.25 11B.60 111.05 1D7.45 103.65 [100.60
0 1 6 2 o" 143.90 121.20 [113.70|110.10| 106.15 103.05
B70 |1 | 6 ]2 | w 5660 | 143.90 121.20 113.10 110.10 106[15 103.05
b5 1 |6 P |w" 970 [147.75 [125.00 | 117.50| 113.990 110.1p 107.05
5 2 6 2% B 9 147.75 125.00 117.50 [113.90 | 110.10| 107.05
b50 |2 | 6 |2#/| & 6910 |157.70| 135.00 127.556 123.95 119.95 117.00
2| 6 24 =| o# 164/15 14165 133.85 130.35 126.45 123.40
Moo |2 | 6 |2# | = 160 169.25 [146.55 |138.90| 135.40 131.45 128.40
5 2 6 2#o" [ = 1 780 180.40 [156.80 |149.05| 145.30 141.25 138.15
25 |3 |8 |2#uwl = 9410 | 202.20 178.70 170.75 167.00 162/95 159.85
b 3] 8 2#= £ 10 207.45 183.95 1¥6.15 172.40 168.40 |165.25




| |

< pua SHELL REAMERS reris
CARBIDE TIPPER:1e  '3vs5+0/"-

STRAIGHT FLUTES

Ay,
08 1y ysa 40 NON-FERROUS#-#SHORT#CHIPS

MODIFICATION&Prompt delivery)

5:1& t .PEJOFE UPPM EJBNFUFS Q
t 4USBJHIU QPMJTIFE gVUFT t .FUSJD UPPM EJBNFUFS
t "SCPS IPMF UBQFSFE Hc'w QFS GPPU XJUI ESJWF TMPU$VUUJOH EJBNFUFS SFEVDF
t 5PPM EJBNFUFS UPMFSBODF UISW w QMVT w QM t &OE DIBNGFS PUIFS UIBO
# # over#1°Q#plus#.0002%#plus#.0006° t &OE DVUUJOH PS DPSOFS SB
USE: t *ODSFBTFE EFDSFBTFE DJSDVMB:
t 'PS UISV PS CMJOE IPMET t *ODSFBTFE EFDSFBTFE UPPM EJB

t 4IFMM SFBNFST BSF VTFE XJYUHEBOPB&IC RIS EXIPMIFITOUBIF
reamer.#Drivet#slots#in#the#reamer#engage#lugsiotthes#supplement#the##
rotational#drive#from#the#tapered#arbor.#The#spacatisehedreamer|s#drive##
end#and#the#arbor#collar#permits#easy#removaisbiittieamer#by#prying.

,uantities#tof#15#or#more#t-#price#of#fractional#size#in#same#size#ranc

XXX I1BOOJCBMDBSCJEF DPN t 5&- t )" //*#H"- $" 34




\NORLD CLa Ss

SHELL REAMERS AND ARBORS reties
CARBIDE TIPPEDvYpEs 441 FRACTIONAL & 481

LEFT SPIRAL FLUTES

1,
0k 1y sa

TYPE 441
t -FGU TQJSBM QPMJTIFE gVUFT
t "SCPS IPMF UBQFSFE Hc'w QFS GPPU XJUIl ESJWF TMPUT

t 5PPM EJBNFUFS UPMFSBODF UISW w QMVT w QM
PWFS w QMVT w QMVT w
USE:
t 4FF i64&w PO QBHF CVUFVTGESPITFBYE PO UISV IPM

USFBUFE TUFFMT IBSE DBTU JIPOT BOE PUIFS IBSE NBUFSJBM
MFGU TQJSBM gVUFT TIPVME OPU CF VTFE PO CMJOE IPMFT

t 'JOJTIFT BSF NVDI CFUUFSCBSUHERB SIBW BYIFFJUIPOH UP TOOL SELECTOR BQG3ee page 572
TVDI BT LFZXBZT TMPUT PS JOUFSTFDUJOH IPMFT MODIFICATIONSSee list on page 577

DIMENSIONS FINISHED TO MODIFIED TOOL DIAMETER
HOLE| FITS| NO. LENGTH PRICE EACH - BASED ON QUANTITY ORDERED
PRICEDIAM. |ARBOR OF | |, 1gCAR} OVER §
lL.G. END NO. |FLTS [BIDE ALL 1 2 3 4 5-7 | 8-14
$291.2q  #% u 6 1" 1 530 $384.00 $337.60 $322.00 $314.65 $306.65 |$300.35
2960  #a% 4 6 [1" |1 7840 B389.60 [343.25 | 327.55| 320.2Q 312.25 306.05
2960 5 5 1,( 1 160 38D.60 343.25 3R7.55 320.20 B12.25 |306.05
28 331.95 |; 5 6 1= |1 8780 4p8.15 380.00 B63.75 |356.10 | 347.85| 341.30
33185 5 g 1., 1 10 428.15 380.00 363.75 356.10 347.85 [341.30
337.8h 5 8| 1,0 1 - 0 434/05 385.80 369.65 362.05 353.75 347.20
348 B5 2% 6 8 P,n% -1.0660| 444.60 396.45 380.20 372.55 364/25 357.80
6 354.60 |(a% 6 8 | 2,0% 1-1.1280 451.85 403.60 387|50 379.85 37[.60 365.00
36150 (2% 6 8 |2 .19 81-1.1905 457,95 409.50 393.30 385.75 3J77.50 370.¢
38516 (9% 6 8 2,0% | 1,0% 6-1.2530 481.40 433.25 417/05 409.35 40[.20 394.60
391p0 7 8 2& 1|a% 3155 487.50 1439.10 [423.05| 415.35| 407.1Q 400.55
44  40p.95 | " 7 8 2& 1.,a% 1.3780 | 499.30| 451.05 434.90 427.20 418.90 412.45
414185 7 8 2& 1% 4405 [511.15 |462.85 | 446.75| 439.00 430.75 424.10
432.6(I 7 812& | 1,a% 30 52B.95 480.60 4p4.50 456.90 #48.50 |442.10
500f90 7 10 2& 1/,2% 5660 601.45 |551.10 | 534.20| 526.2Q 517.65 510.70
2 529455 |" 7 10 2& 1.9% 1.6280 |626.05 | 575.80| 558.83 550.80 542.25 535.30
5680 1 3 10 2 1|,0a% 6910 €69.35 $18.95 |602.10 |594.20| 585.50| 578.70
568.7¢ 1 8| 10 2" | 1,0% 30 669.35 618.95 602.10 594.20 58550 [578.70
611fs0 1 8 10 2" 1% 8160 712.20 661.75 |644.95 | 637.00| 628.33 621.50
60 610.80 1 8 |10 R" [1,a% 1.8780 | 712.20 | 661.75| 644.95 637.00 628.35 621.50
655/50 1 3 10 2| 1% 9410 756.00 705.55 |688.80 | 680.70 | 672.05 665.25
655.50 1 8 10 2" 1.2% 030 7596.00 705.55 688.80 680.70 |672.05 | 665.25
7045 1& 9 12 2x0% | 1,0% -2.0660 805.35 755.05 73810 730/10 721.60 714.75
8 70485 1& 9 |12 2<% 1-2.1280 805.35 755,05 738.10 730.10 721.60 714.7
766f75 1|& O 12 2<% | 1, 1-2.1906 867.15 816./5 799/95 792.00 78B.30 776.55
766.76 1& 9| 12 2<% |1,0% -2.2530| 867.15| 816.7% 799.95 792.00 78330 776.55
8100 1¢& 9 12 2% | 1,8% -2.3155 910.6D 860.25 843.85 835/40 826.65 819.95
76 81p.10 1& 9 |12 2<% 56-2.3780 910/60 860.25 84B3.35 835.40 826.65 819.9
853130 11& 0 12 2<% | 1,09 1-2.4405 953.75 903.45 886,70 878.50 869.90 863.1C
853.3¢ 1& 9| 12| 2<0% 1 ,0% 2.5030 |953.75 | 903.45| 886.7Q0 878.50 869.90 863.10
93670 1|, 10 14 3)je% |1.,9% -2.5660 1037.20 986.85 969.95 962,10 953.40 946.65
4 97445 1: 10 14 3|e% | 1, 1-2.6280 1072.00 1021/65 1004.90 996.85 9§8.25 981.4(
*Quantities of 15 or more - price of fractional size in same size range.
EITS OVER- STRAIGHT SHANK TAPER SHANK AR BO RST
REAMER ALL TAPER YPE 481
TOOL DIAM. | LENGTH PRICESHANKN PRICE STRAIGHT SHANK
0.7221-0.7840 9 $142)25 2 $169.65
0.7841-1.0030 9 158.70 2 202/50
1.0031-1.2530 10 175}20 3 218.9
1.2531-1.6280 11 191)55 3 24).98-APER SHANK
1.6281-2.0030 12 213J45 4 263.30
2.0031-2.5030 13 25720 4 301..05
2,5031-3.0030__14 334{50 =) - Y#PUI UZQFT IBSEFOFE BOE HSPVOE

Y *#"- $"3#*%& 500- */$ t TBMFT!IIBOOJC




\NORLD CLA Ss

CHUCKING REAMERS " FOR STEELS
CARBIDE TIPPEDvre 480 METRIC

STRAIGHT FLUTE LONG CARBIDE

T

BMM PUIFS EJNFOTJPOT JO JODIFT

"MTP NPE.

474DEINUSA
/05& 5PPM EJBNFUFS JO NJMMJNFUFST NN
DIMENSIONS
METRI§ MAX. [ NO. LENGTH
PRICE| SHANK OF | FLUTE @OVE
DIAM. | FLTS| CARBIDE ALL
$82.5§ 1704 4 1,49%
82.54 .1805 4 1,0%
82.54 2075 4 1& | 5
8258 2265 4 1;
: 2405 4 1; | 6
84.0§ 2485 4 1: |6
84.0§ 2485 4 1: |6
ga0f 2792 4 1;
gaod 2792 4 1;
86.54 2792 4 1: |6
86.54 3105 4 1" |7
86.54 3105 4 1"
90.14 3105 4 1
102.0§ 3730 6 1" |7
102.0§ 3730 6 1" |7
102.9¢ 3780 6 1"
11029 4355 6 2
110.2§ .4355 6 2 8
112.89 .4355 6 2 8
112.89 4355 @ 2
11289 4365 4 2
116.5§ .4355 6 2 8
116.59 .4355 6 2 8
11659 5605 @ 28
118.3F 5615 6 28
118.3f 5615 6 2& | 9
118.3§ 5615 6 2& | 9
118.3F 5615 4 28
12320 5615 4 28
123.20 6245 6 2; 9,
123.29 6245 6 2; | 9;
126.78 6245 6 :
126.79 625 4 :
126.79 6245 6 2: | o9;
131.0f 6245 6 2; |9;
131.0f 6245 4 2
131.0§ .74b5 4 2 (9%
155.79 7495 6 2 (0%
155.79 7495 6 2 (2%
155.78 = 7495 § 2 (9%
162.49 .74b5 4 2 (9%
162.4 7495 8 2 (2%
162.49 8745 8 2" |10
166.7p  .8745 4 2
166.7F 8745 ¢ 2"
166.7p .8745 8 2" |10;
179.1f 8745 8 2 <a%
104.8) .99P5 ¢ 2 <k%
1948p .99b5 4 2 <0%
215.1F 9995 8 3 11;
215.1F 9905 8 3 11;
215.1f ~ .99p5 4 3
218.2p .99p5 4 38
218.2p 9995 8 38 |12
239.4) 9995 8 3& |12
284.2F 1.2405 ¢ 3:
284.0F 12405 ¢ 3

XXX

IBOOJCBMDBSCJEF DPN

t

FINISHED TO MODIFIED TOOL DIAMETER

PRICE EACH - BASED ON QUANTITY ORDEREI[

1

2

3

4

5-7

8-14

OVER 1

$116.5
114
116.5
116.5

b $94.0
.55 94
5 940

D $86.50 $82.
100 86.50 8
0 86.50 82,

86.5

D 824§

85 $79
P.85 79.00
85 79

5 79.00

.00

7590 7L.
90 71

75

00 $75.90 $71.

¥5.90

116.5
118.1

118.1Q

86.5
87.9

87.9%

D 824§
b 84.7

84.2

P 80.85

5 79.00
0 80.55

75
77

77.

BO 73

90 71
30 73.

120.6
120.6

90.4
D 90.4

86.7
86.7

o O

[0 82.95

0 8295

79
79

85

85 7545
75.

45

124.05
136.0

136.95

.55 105.90

114.25

93.9

106.7

90.2
102.

b 103.7

5 86.50
PO 98

0 99.25

83.

96,

B5 79

45 9325 9

15 9y

00
D.90

75

146.6Q
149.

122.50

35 125.1

114.3
10 117.

b 110.3
PO 113

.00 10§

0 106.30

102

.95 10

5.60 1(¢

95 98.40

1.00

149.35
152.

152.90

125.10Q
0 128.7%

128.75

117.0
5 120.

120.7

D 113.0
70 116

D 116.8

.80 1132

0 108.95

0 112.60

105

?.60 10

109

9.25 1(

60 101.00

4.70

25 104.70

154.90
154.90

130.75
130.75

122.6
122.6

D 118.9
D 118.9

0 114.55

0 114.55

111

111

15 106.45
15 106.45

159.45
159.45

163.2

135.25
135.25

D 139.0

127.3
127.3

D 130.85

D 123.3
D 123.3

126.

D0 122)75

0 119.25
0 119.25

115
115

119.50 11

80 111.
80 111.

15
15

.85

163.20

167.7Q

139.00

143.4Q

130.8

135.2

b 126.9

b 131.3

0 122.Y5

5 127.85

119

123

167.7Q
193.58

143.4Q
168.45

193.55 168.4

135.2
160.1

b 131.3
b 155.9

5 127.85
5 151.70

151/70

123
148

148.30 14

200.3¢

200.30

175.2(Q

175.20

202.85 179.0

p 160.15 155.95
D

166.8

166.8

D 170.75

162.69
D 162.9

166.90

5 158.35

158.85
16285

[&]

154

154

159.45 15

215.35

191.45

230.95 207.0

183.3

D 198.90

D 179.3

194.95

0 175.85
190/90

171

251.50
251.5¢

227.45
227.45

219.4
219.4

D 215.3
D 215.3

211.40
211.40

[N

208
208

254.35

230.40Q

275.55 251.4

320.45

296.4(Q

222.3

0 243.
288.3

b 218.3

B5 239
D 284.3

.60 23%

5 214.40

5 280.80

210

.55 23

277

2.20 23

50 114.85

95 119.40

95 119.40
30 143.35

B.35

95 150.00

95 150.00

1.90

95 167.25
187.55 182.

00 203.50
00 203.50

95 206.35

P7.55

10 272.50

t

)L

$"3

09



\NORLD CLa Ss

CHUCKING REAMERS " FOR STEELS 'l

CARBIDE TIPPEDvrE 480 FRACTIONAL

STRAIGHT FLUTE LONG CARBIDE ; i
STRAIGHT SHANK '

40 NON-FERROUS - SHORT CH4BB'458'

1,
0k 1y sa

TYPE 480 " FOR REAMING STEELS, TOUGH STEEL ALLOYS, &L H
t IPMJTIFE TUSBJHIU gVUFT MWK MWPRORHM DIB\SWCWEGH HS
t 4QFDJBM TUFFM DVUUJOH UPPM HFPNFUSZ
1PTJUJWF SBEJBM SBLF CFIJOE DFOUFS
/IBSSPX DIJSDVMBS MBOET
.JOJNVN CBDL UBQFS
t %FUBJMFE TQFDJ6DBUJPOT PO QBHF
t 4FF QBHF GPS PUIFS NBUFSJBM TQFDJ6D SFBNFS

80 LOW STRENGTH STEELS 44
100 MEDIUM STRENGTH STEELS 4
120 HIGH STRENGTH STEELS 4

j

MODIFICATIONSPrompt"deIivery)

t SMPTFS UPPM EJBNFUFS UPMFSBOTL
$VUUJOH EJBNFUFS SFEVDFE GPS T
&OE DIBNGFS PUIFS UIBO i
&OE DVUUJOH PS DPSOFS SBEJVT
*ODSFBTFE EFDSFBTFE DJSDVMBS N
*ODSFBTFE EFDSFBTFE UPPM EJBNF
4|PSUFOFE TIBOL PS SFEVDFE TIBO
'MBU T PS UBOH PO TIBOL
$PBUJOHT BWBJMBCMF

USE:

t 51JT DBSCJEF UJQQFE SFBMSESFEBFOHOWHK EBWFE P@NFOU BOEGBBPTUMS &N QRSIFIBIVF SIFOB N B !
reaming steel.
t 5SBEJUJPOBM TUFFM SFBNJOH QZPWIFAFNPMIBMWEIORF)O/SHEVBFBUVSFT
JPMET TJ[F MPOHFS CFDBINB &CIUEFFM DAVWUJMIQHEH SBEF
*NQSPWFE TVSGBDF 60JT| E¥FDUBDWINIB S AWVBBNFES NJOBEVD OH WBUTIEVIFENSBBPBESDBM CYGE
4USBJHIUFS IPMFT EVF UPSWWEOBFE GBDE MBQHRSI BOE
'"MVUF MPOH DBSCJEF BMMPXT GPS NPSF SFHSJOET

~ o o+ o+ o~ o+ o+ —+

/05& 'PS TNBMMFS UPPM EJBNSRBNHAST PO TPBMHIETDBSCJEF
DIMENSIONS FINISHED TO MODIFIED TOOL DIAMETER
LENGTH PRICE EACH - BASED ON QUANTITY ORDERED
NO. OF e\ uTE GIDVE
FLTS E 1 2 3 4 5-7 | 8-14*
CARBIDE ALL
05 4 1,0% $112.80 $90.1%5 $82.55 $79.00 $75/15 $72/00

4 1,8% 4 . . . . . .

4 1& 5 112.80 90.15 8255 79.00 75/15  72.00
65 4 1; 6 112.80 90.18 8255 79.0 75.15 72[00
5 4 1; 6 112.80 90.18 8255 79.0 75.15 72[00

4 1; 6 . . . . . .

4 1; 6 114.25 91.70 84.05 80.55 76.60 7365
792 |4 1 - - - - - -

02 4 1 6 114.25 91.70| 84.08 8055 76.60 73.65

4 1; 6 - - - - - -

4 1 6 116.85 94.09 86.55 8295 79.15 7610
105 ¢ 1 7 - - - - - -

105 |4 i 116.85 94.05| 86.55 82.95 79.15 76.10

4 1 7 . . . . . .

4 1 7 120.26 97.65 90.10 86.30 82.55 79/55
130 B 1 7 - - - - - -

30 6 1 7 132.20 109.55| 102.05 98.45 94.60 91.55

6 1 7 . . . . . .

6 1 7 133.10 110.30 102.90 99.25 9580 9230
B55 |6 2 - - - - - -

6 2 8 142,55 118.30| 110.20 106.3p 102.15 98.95

6 2 8 . . . . . .

6 2 8 14520 120.95 112.80 10895 104.85 101.50
B55 |6 2 - - - - - -

55 6 2 14520 120.95| 112.80 108.95 104.85 101.50

6 2 8 . . . . . .

6 2 8 148.85 124.70 11650 112/60 104.50 105.25
615 |6 2/& - - - - - -

CONTINUED ON NEXT PAGE

)L

$"3#*% & 500-

*/$

*Quantities of 15 o

r more - price of fractional size in same size range.

t TBMFT!IIBOOJC




DIMENSIONS
MAX. LENGTH
o sHANKN-2F FLUTE @OVER
DIAM. CARBIDE ALL
$100p5 H615 |6 2l
102.9 5615 6 28 | 9
102.% 5615 6 28& | 9
10245 5615 |6 2k
1023F  5di5 4 2d 9
107.d6 5615 6 28 | 9
107.45.5615 6 28 | 9
10785 6245 |6 21
107.05| 6245 6 2. | 9;
110.§0.6245 6 2. |9
110.8p 6245 6 2 |9
11040 645 b 9
110 6245 6 )
115.20.6245 6 2; 9;
115.§0.6245 6 2 |9
1154 7895 b 2 (%
1195 J495 |6 2 (%
139007495 6 2(%| 10
139.40.7495 6 2(a%| 10
1300 7495 |8 2 (0%
1391p) 7495 4 2 (%
14540 7495 8 2(@%| 10
145807495 8 2 (a%| 10
14540 8745 |8 2l 1
1458 8745 8 2" 10;
150.7% 8745 8 2" |10
163pos745 8 2<00d 11
17840  .9pos B 2 kaos
1993d 9995 8 3 11
199.3p 0005 8 3 11
202995 8 38 |12
22345 obos B 3k 1
268.30 | 1.2495 3. | 12

FINISHED TO MODIFIED TOOL DIAMETER

PRICE EACH - BASED ON QUANTITY ORDE

1

2

3

4

5-7

8-14*

$148.84

150.85 126.

$124.7

0 $116.

p5 118

b0 $112

35 114

160 $109

55 11

150.85

155.45 131.

126.5

5 118.

P5 123

B5 114

20 119

55 110

25 11

30 107

155.45
159.05

134.8(

131.0%

123.20 1109.
126.70 122.7

PS5 115.

(5 118.

1o 111
yo 115

159.05

163.50

134.80

139.15

126.70 122.

131.0p 127.3

f5 118.

5 123.

Y0 115
?5 119

169.65

0 18

D.40 14

144.5%

4.25 1

136.10 132.

p5.70 1

10 127.
151.70

5 124
147.40

189.40

0 19

5.05 11

164.2%

(0.95 1

155.70 151.

62.40 1

ro 147.

158.35

A0 144

154.05

196.05
198.90
0 21
227.00

170.9%
174.6
1.40 1
202.8

162.40 158.
75 162.

.80 190.

79.15

BS 154.
85 158.
175.35

D0 186.

05 150
70 155
171.25

80 183

247.40
247.4(
250.3
271.50

223.25

223.4
0 226.
247.4

RS 218

D

239.4

15 211

5 2114

120 214
0 235.

10 207.
40 207
.40 21
bS5 231.

P5 203
.25 203
D.10 2(¢
BO 228

316.40

292.24

D

284.2

5 280.

BO 276.

BO 273

OVER & UNDER SIZE REAMER&s DOWEL PIN SIZE REAMERS sl
CARBIDE TIPPED " FOR STEELS

TYPE 488 " STRAIGHT FLUTES & SHANK
t 5PPM EJBNFUFS UPMFSBOD®W QMVT

t 4BNF TQFDJO6DBUJPOT

>page 60?
USE:

BMMPZT BOE DBTU TUFFMT

DECIMALTYPE 48
TOOL  STEEL
DIAMETEREDP NO

.1865
.1885

48818
48819

.2490
.2510

48824
48825

3115
.3135

48831
48832

.3740
.3760

48837
48838

4365
4385

48843
48844

4990 48849
5010 48850

I 43500

XXX

CARBIDE TIPPED " FOR STEELS

USE:

w NMYDFDIBM QMVT
BWBZQBCMF NPEJORBNFPODJFBUIGDBUJPOT

TYPE 486 " STRAIGHT FLUTES & SHANK

RED

.50 $105.25

.30 107.15

.15

.10 111.75

3

144.00

00

150.65

65
50
167.90
50

95
.95
7.00

25

00

w NJOVAMFSBWOWFPM EJBI
BWBJIMB CMFONBMEJ O D |

6IFTF QSFDJTJPO HSPVOE SFBNFST TWBRE CF WTF
t 5IFTF QSFDJTJPO HSPVOE DBSSZIEF UJQQREOBFBNFSEPXSM WFO EJBNFUFS BTAVSF vB TNBVMWA
DPOWFOJFOU GPS 60JTIJOH B\DHDIVISWBRFMIP M EP XIFM TQURFMT TBPBMM UIF QJOT KR N Q PF EB T8 PG
&TQFDJBMMZ VTFGVM JO QMBEDIDOFS EUFODBTUFNE
TFDUJPOT BSF TVCKFDU UP TIFBSJPGIBMIEBTBT ZFN

DECIMALTYPE 48
TOOL  STEEL
DIAMETEREDP NO

.1855
.1870

48617
48618

.2480
.2495

48623
48624

.3105
.3120

48630
48631

.3730
.3745

48636
48637

4355
4370

48642
48643

.4980
4995

48648
48649

48600

IBOOJCBMDBSCJEF DPN t

t

)L

$" 31

61



\NORLD CLa Ss

MATERIAL SPECIFIC REAMERS o
CARBIDE TIPPED: 144 pigseg)

STRAIGHT FLUTES ; i

STRAIGHT SHANK '

40 NON-FERROUS - SHORT CHIPS 40

80 LOW STRENGTH STEELS

100 MEDIUM STRENGTH STEELS

120 HIGH STRENGTH STEELS
/"5%0/"- "&3041"$& 45" /%"3%4 q /"4
5:18& q '03 /0/q'&33064 ."58&3*"-4

MODIFICATIONSPrompt'delivery)

TYPE 408 " FOR CAST IRONS & NAS MULTI"PURPOSE t SMPTFS UPPM EJBNFUFS UPMFSBOT
TYPE 409 " FOR STEELS & HIGH TEMP ALLOYS t $VUUJOH EJBNFUFS SFEVDFE GPS T
t 5ZQF i$w XJUI TIPSU DBSCJEF UJQ t &OE DIBNGFS PUIFS UIBO
t 4USBJHIU QPMJTIFE gVUFT BOE TUSBJHIU TIBOL t &OE DVUUJOH PS DPSOFS SBEJVT
t 5PPM HFPNFUSZ BOE DBSCJEBUFSBBM EDFQO P QNSEBUBICEDD SFBTFE EFDSFBTFE DJSDVMBS |
t %FUBJMFE TQFDJODBUJPOT PO QBHF t *“ODSFBTFE EFDSFBTFE UPPM EJBNF
t 4IPSUFOFE TIBOL PS SFEVDFE TIBO
'PS TIBMMPX IPMFT POMZ TFF QBHF LMBuU TS UBOH PO TIBEOL

/05& 'PS TNBMMFS UPPM EJBNFUFST TFF TPMJE DBSCJEF SEBNERHTpRWSINBLMF 4FF QBHF

DIMENSIONS FINISHED TO MODIFIED TOOL DIAMETER
AL wax [no [ LENGTH PRICE EACH - BASED ON QUANTITY ORDERED
' PRICASHANK OF CAR

. 1 2 3 4 | 57| 814

DIAM.|FLTS BIDE ALL

)5 $64.75 .1510| 4 |1 : $106.95 $84.10 $76.60 $73/05 $69.05 $66.05

‘ 5¢6a805 4 |1,2% ;| 4; 0 100.60 78,50 71.10 6f.55 63.85 60.85

5p.62075 4 |1 100.60 78.50 71.10 67.p5 63[85 60.85
104.00 81.95 74.50 71,05 67,25 64.30

B44 6§9.05 .p265 ;
56.45 .2405 4 1,; ;| 6 100.85 78.90 71.55 68,00 64,15 61.25
5p.0m485 4 |1; |, 6 102.10| 80.00 72.70 69.05 65.35 62,25
102.10| 80.00 72.7p 69.05 65.85 62)25

58J002792 4 |1; |; 6
63185 2792 |6 [L; | 107.759 85.75 78.35 74.90 7110 68,15

6d.30 2792| 4 |1; [(@%

; 104.20 82.25 74.85 71.40 67.,50 64,60
64.20792 6 (1; | (*%| 6 0 11015 83.10 80.70 77.20 [73.40 |70.45
95.3005 4 |1" | (=% 9555 75.40 68.70 ©5.50 62.00 |59.25
q0.65 |3108 6| 1" 101.05 80.80 74.15 70.90 6740 64,70
6B.15 3105 4| 1" | (=% 107.15 85.10 77.75 74.20 70.30 67,45
6y.3105 6 (1" | (x% 7 90 111.30 89.25 81.95 78.35 [74.55 |71.65
6433730 6 (1" | (®% 7 10 112130 89.25 81.95 78.35 [74.55 |71.65
64.25 .3730| 6 |1" | (2% 112.30 90.25 8290 79.35 755 7270
80.7® .4335 6 2 (2% 129.25 104.90 96.§0 92.95 88,80 85,50
8y.955 6 (2 (2% 40 136.25 112.00 104.00 100.05 | 96.05| 92.65
8494355 6 |2 (2% 60 136.25 112.00 104.00 100.05 | 96.05| 92.65
9L.55 4355 6|2 139.90 115.65 107.45 103.65 99/55 96.20
ob.55 5615 6| 2& 139.90 115.65 107.45 103.65 99|55 96.20
9313615 6 (2&| (2% 90 141.60 117.20 1P9.05 105.25 101.05| 97.85
93J16615 6 [2&| (2% 10 141.60 117.20 109.05 105.25 101.05| 97.85
9].50 .b615| 6 |2& 145.85 121.50 113.85 109.55 105|50 102.15
97.5p 6245 §q 2| "| 9; 145.85 121.5p 113.55 109.55 105}50 102.15

5 10d6@245 6 |2; |" |9:
b6 104662459 6 |2: |" |9;
b7 10§70 245

28 1(8.55 7494
PO 128.43495 6
126§45/495 8
13p.45 7495

149.05 |124.80/116.60 112.7D 108.55 105.45
149.05 |124.80/116.60 112.7D 108.%5 105.45
152.95 128.75 120.10 116.85 112{60 109.45

158.85 133.65 125.15 121.P5 117|00 113.60
90 176.70 15[.50 143.15 139.10 134.75 131.35
10 176.70 15(1.50 143.15 139.10 134.75 [131.35
182.65 157.45 149.15 145.00 140(65 137.25

132.458745 8 |2 10; 182.6% 157.45 149.15 145|00 140.65 13).25
4 133418745 8 (2" | " 10; 185.25 161.25 153.10 149.p5 14505 141.85
36 148.3745 8 [2<9% ga% 196.40 172.25 164.45 160.30 15620 152.95

8 15%.80 .P995| 8 |2 <a% 2833.95 179.90 171.80 167.p0 16380 160.65

164.§0.9995 8 |3 212.8% 188.80 180.50 176{80 172.75 169.45
2 1733995 8 |3 <odp 221.50 197.5p 189.35 185.50 181{30 17§.05
3

44  183.9995 8 &| <a% 232.15 207.95 199.80 196.p5 191|75 188.60
16 204.95 .p995| 8 |3& 253.25 228.95 220.95 217.20 212|190 209.80
40748 216.6b 1.2495 3, <% 264.85 240.75 232.60 228.85 224/65 221.40

Y *#"- $"3#*%& 500- */$ t TBMFT!IIBOOJC



1,
08 1y ysa

40737(

XXX

MATERIAL SPECIFIC REAMERS
CARBIDE TIPPEDR:1¢4

STRAIGHT FLUTES
STRAIGHT SHANK

'PS TIBMMPX IPMFT POMZ TFF QBHF
/05& 5PPM EJBNFUFS JO NJMMJNFUFST NN

.&53*$

BMM PUIFS EJNFOTJPOT JO JODIFT

T

DIMENSIONS

.[NO.
.|FLTY

LENGTH

OF CAROVE

BIDE

D

&

510
4
4

75

(L
U
Vo
L& |;

oo

.2265

.2485

4
4

192

192

6
4

[¢))

192

105

—
5-
>

6
4

105
6

4
105

=
)
S

p5 3
Pa3730
PQA3730
Bpo 4

130

.
g -
=S

6
6
B55

9%6p0 4
104004355
104004355
1040 4

BS5
6
6
B55

1075 4
107194355
10755615
109p5 .5

B55
6
6
615

R0

109p5 5
109955615
109955615
1135 5

515
6
6
615

Ro Ro

113p5 .6
11606245
11606245
1200 .6

P45
6
6
P45

1200 .7
1431157495
1433157495
149p5 .7

195
6
8
195

o
=
>

—_~
o
o
>

1495 8
153}108745
153}108745
164p5 8

y45
8
8
V45

—_

17180 .9
171809995
1805609995
189B5 .9

D95
8
8
D95

AN
fol
X

18985 .9
199809995
199809995
220P5 .9

D95
8
8
D95

Qo Ro

=kl EREEIEERERERERERERERERERER R N =

232160 1.2

O OWWH| | WN|[ NN |[ONNO|ONNO | ONNO|ONNO | ONNOO |[ORRFRPO | ORREPAM|IORREPAM|IOREPAM | BRRPEPAMIARPEDN T
—~
2
>

495

IBOOJCBMDBS

CJEF DPN

t

5&-

FINISHED TO MODIFIED TOOL DIAMETER

PRICE EACH - BASED ON QUANTITY ORDY

2

3

5-7

8-14

OVER 1]

1$88.05
82.30
82.30
82.30

$80.5
74.9
74.9
74.9

.80 $73.
67.4
67.5
67.4

D5 $69
64.
64.
64.

60 60
60 60
60 60

85.70
82.65
83.80

78.3
75.2
76.4

OTOoTO O OO

68.

71.4

69.(

68.
64.
66.

ggooi|joioro

00 63
P5 60
P5 61

83.8(
89.7Q

76.4

82.2%

o1o1

69.05
74.90

66.
71.

05 61
B0 67

78.5
84.5
72.0
77.6

S-S
o)
Qo
foe)

oo ool

71.4
7.2
65.4
70.4

68.
74.
62.
68.

OO oo

RO 64
rO 70
70 58
05 64

81.4
85.7

77.8

74.20 71.
78.3

5 75.

L0 66
BO 71

85.7

86.6
101.0

b
D 82.0
D 82.0

b 83.0
D 97.0

[eX=] o1 [oron

92.

78.3
79.3

5 75

5 76.
D5 89.

B0 71

RS 72
70 85

140.45

140.44

108.1

108.1

D 104.1

0 104.1

5 100.

5 100.

b5 96

05 96

144.04

144.0¢
145.64

111.7

111.7
113.3

D 107.7

D 107.7
D 109.4

0 103.

0 103.
5 105.

65 100

65 100
P5 101

145.65

149.85

113.3

117.7

D 109.7
D 113.7

5 105.
0 109.

P5 101
55 106

25 101

149.84
152.99
152.95
157.0(

117.7
120.8
120.8
124.8

D 113.7
0 116.§
D 116.9
b 120.9

0 109.
5112.
5 112.
0 116.

b5 106
70 109
70 109
85 113

25101
45 104
45 104
55 10§

157.0¢
180.84
180.84
186.85

124.8
147.4
147.4
153.4

5 120.9
D 143.3
0 143.3
b 149.3

0 116.
0 139.
0 139.
0 145.

85 113
10 135
10 135
D0 141

55 10§
55 130
55 130
65 134

186.84
189.34

200.4(

153.4
157.3

168.3

b 149.3
D 153.7

b 164.3

0 145.
5 149.

5 160.

00 141
P5 145

80 156

65 134
85 141

95 157

208.0(

216.75
225.55

175.8

184.9
193.5

b 171.9

D 180.§
D 189.5

5 167.

5 176.
0 185.

D0 164

80 173
50 182

60 160

40 16§
10 1779

| 36,1

257.1(

203.9

225.1

5 200.1

D 221.1

5 196.

0 217.

05 192

P0 213

70 18§

80 209

26078

236.8

b 232.9

0 228.

85 225

50 220

t )"/I*¥#"- $"3

95 $685.

70 92.

70 92.
30 95.

30 95.
80 97.

80 97.

"MTP NPE.

FRED
4

5
4
4
4
8
6
9

90
55

05
05
80
15

95
10

10

00
.05

10

10
55

55
25

25

.50

.50
.80
.80
.80

.80
.85
.85
.75

.75
.25

.35
.10

.80
45

.00

.10
.85




\NORLD CLa Ss

MATERIAL SPECIFIC REAMERS o
CARBIDE TIPPED: 144 pigseg)

STRAIGHT FLUTE LONG CARBIDE ; i
408 1 yon STRAIGHT SHANK

/"5*0/"- "&3041"$& 45" /%"3%4 q /"4
5:1& q '03 /0/q'&33064 ."5&3*"-4
TYPE 458 " FOR CAST IRONS & NAS MULTI"PURPOSE
TYPE 459 " FOR STEELS & HIGH TEMP ALLOYS ] R T =
t 5ZQF i$w XJUIl gVUF MPOH DB@&%RIERS TUFQ SFBNFST | TEI :QBHE=\ i Fer==is

t 4USBJHIU QPMJTIFE gVUFT BRE TNBRMHEY UPPRLEIBNFUAST TFF TPMJE

t -POHFS gVUFT UIBO 5ZQF EScIE® PPNVEST PO ¥
EJBNFUFS BOE MBSHHAS GPS TUSBJHIU EFFQ IPM DIFICATIONS 4FF MJTU PO QBHF

t 5PPM HFPNFUSZ BOE DBSCIEBUFSEBM ECFQOSPOSEBIUMAFERSFE NFUSJD UPPM EJBNFUFST QS
t %FUBJMFE TQFDJO6DBUJPOT PO QBHF

40 NON-FERROUS - SHORT CHIPS 45

80 LOW STRENGTH STEELS

DIMENSIONS FINISHED TO MODIFIED TOOL DIAMETER
ALL I TNOL__LENGTH PRICE EACH - BASED ON QUANTITY ORDERED
TYPE
PRICHSHANK OF | FLUTE & i
DIAM.|FLT$CARBIDE 1 2 3 4 5-7 | 814
6 $6455 .1805| 4  1|o% 5112.80590.15] $82.55 $79.0p $75.15 $72.p0
of.58075 4 | 1& | 5 112.80 90.15| 82.59 79.00 75.105 72.00
44 ofsm65 4| 1: |6 112.80 90.15| 82.55 79.00 75.15 72.00
6795 24p5s 4 1:| 6 112.80 90.15| 82.55 79.00 75.15 72.00
6p.0s bass 4 1 114.2% 91.70| 84.09 80.55 76.60 73.65
6oloso792] 4| 1: | 114.25 91.70| 84.09 80.55 76.60 73.65
7460792 4 | 1: |6 116.8% 94.05| 86.5§ 82.95 79.15 76.10
60 |3105 4 1- 116.85 94.05| 86,55 82.95 79.15 76.10
7615 Biog 4 1" 120.2% 97.65| 90.1d 86.50 82.55 79.35
8433730 6 | 1 7 126.48103.90| 96.25 92.6% 88.80 85.10
glas7z0 6 | 1" |7 133.10110.30{ 102.90 99.26 95.30 92.30
940§ 4395 6 2 8 14258118.30{ 110.20 106.3D 102.15 98.65
ob80 435§ 6 2 145.20120.95| 112.80 108.95 104.85 101.50
odsasss 6 | 2 8 145.20120.95| 112.80 108.95 104.85 101.50
10b.455 6 | 2 8 148.85124.70| 116.50 112.6p 108.80 105.p5
10b45 61§ 6 d& 148.88124.70/ 116,50 112.6D 108.30 105.05
10435 de15] 6 2R 150.85126.55| 118.35 114.55 110.30 107.15
1035615 6 | 2& | 9 150.88126.55| 118.3% 114.55 110.30 107.15
101.05615 6 | 2& | 9 155.45131.05| 123.20 119.25 115.10 111.75
107.0p .6245 2. 9: 155.458131.05| 123.20 119.25 115.10 111.75
11480 6245 6 2} 159.08134.80| 126.7Q 122.75 118.10 115.85
1186245 6 | 2: |o9: 159.05134.80| 126.70 122.75 118.70 115.85
11b.26245 6 | 2: |9: 163.50139.15|131.08 127.35 123.25 119.85
1fo55 7495 6 2 (2% 1169.68144.55| 136.10 132.1D 127.15 124.85
13§10 ja95 6  2[(2% 189.40164.25| 155.7Q 151.70 147.40 144.00
1390107495 8 | 2 (2% 189.40164.25| 155.70 151.70 147.40 144.00
14b.8m95 8 | 2 (2% 26.05170.95| 162.40 158.35 154.05 150.55
14580 8745 |8 2" 196.08170.95| 162.40 158.35 154.05 150.55
4 15d75 d745| 8  2f 198.90174.65| 166.75 162.85 158.70 155.50
13745 8 | 2<a% 40187.25|179.18 175.35 171.25 167.90
17§.68995 8 | 2 <o% .88194.80| 186.70 182.85 178.10 175.40
18485 odos |8 3 1 60208.60| 200.40 196.65 192.45 189.20
18459995 8 | 3 11; P13.70| 205.55 201.75 197.60 194.80
bas 28225 |999F 8  B& 026.25|218.20 214.4D 210.10 207.00
6 21900 9095 8  3l& . 043.05|234.95 231.05 227.00 223.70
225.F 12495 8 3| 12 5(249.35(241.30 237.45 233.40 230.10
b0 35§95 1b4a0s| 8 3 2(878.15|370.08 366.1D 362.00 358.55
52 3d6.05 1]2495 8 3 . 390.25|382.15 378.30 374.10 370.60
4 a0fos 14495 8 3| 20426.15(418.00 414.2D 410.00 406.75
4019 1.24b5 10 3:| 13 20426.15|418.00 414.2D 410.00 406.75
ks 41].40 1hoos| 10 4; 58435.50| 427.40 423.55 419.30 416.15
60 4f1.45 14995 10 P3; &TROHE5.50| 447.35 443.65 439.80 436.00
> 45935 14005| 10 3| 481.40| 473.35 469.55 465.40 462.15
456,05 1.4995 12 3: 1 480.75| 472.80 468.9p 464.75 461.50
68 84350 1490% 12 B 872.60| 864.50 860.8D 856.80 853.30
o12.40 1.7495 h2 3:] 1 9935.40| 927.40 923.6D 919.35 916.20
76 o§3.00 17495 12 B 067.05( 958.98 955.2p 951.00 947.80
943.0p 1.7495 12 3:| ‘15 067.05/ 958.95 955.20 951.00 947.80

Y *#"- $"3#*%& 500- */$ t TBMFT!IIBOOJC




MATERIAL SPECIFIC REAMERS o
CARBIDE TIPPED:1¢« 853+

STRAIGHT FLUTE LONG CARBIDE

474DEINUSA
/05& 5PPM EJBNFUFS JO NJMMJNFUFST NN BMM PUIFS EJNFOTJPOT JO JODIFT "MTP NPE.
DIMENSIONS FINISHED TO MODIFIED TOOL DIAMETER
MAX.|NOJ LENGTH PRICE EACH - BASED ON QUANTITY ORDE
[SHANKOF |FLT @VE
DIAM.[FLTSCARB ALL 21 2 3 4 57 814 O
b5 1704 |4 1 ,9% $116.55$94.00 $86.50 $82.85 $79.00 $75/90 $71.
b51805( 4 | 1,09 4 2116.55 94.00 86.50 82.85 79.00 75.90 71
b52075 4 | 1& | 5 116.55 94.00 86.50 82.85 79.00 75.00 71
b5 2265 |4 1; 116.55 94.00 86.50 82.85 79.00 75.00 71
2405 4 1] 6 116.55 94.00 86.50 82.85 79.00 75.00 71
Ps2485 4 | 1; | 6 118.10 95.45 87.9%5 84.20 80.55 77.30 73
P52485 4 | 1; |6 : : : : : . .
b5 2792 |4 1; 118.10 95.45 87.95 84.20 80.55 77.30 73
b5 2792 |4 1; : : : : : . .
b52792 4 | 1; |6 120.65 98.00 90.40 86.70 82.95 79.85 75|45
b53105 4 | 1" | 7 120.63 98.00 90.40 86.70 82.95 79.85 75|45
b5 3105 (4 1" - - - - - - -
Jo 31054 1" 124.03101.50 93.9D 90.25 86.50 83.35 79,00
P53730 6 | 1" | 7 130.25107.70 100.20 96.35 92.65 8945 85.25
P53730 6 | 1" | 7 : . : ) ) . .
bo 37306 1" 136.95114.25 106.75 103.00 99.25 96/15 91.75
DO 4355 | 6 1 146.60122.50 114.35 110.30 106.30 102/95 9§.40
D04355) 6 | 2 8 : . : ) ) . .
B04355 6 | 2 8 4149.35125.1Q 117.0p 113.00 108.95 105(60 101.00
B0 4855 | 6 1 - - - - - - -
B0 4855 | 6 4 149.33125.1Q 117.0p 113.00 108.95 105(60 101.00
504355 6 | 2 8 4152.90128.75 120.70 116.80 112.60 109(25 104.70
504355/ 6 | 2 8 : : : : : . .
50 5615 |6 2& 152.90128.75 120.7D 116.80 112.60 109(25 104.70
B5 5615 |6 2& 154.90130.75 122.60 118.60 114.55 111|15 106.45
B55615 6 | 2& | 9 : . ) ) ) . .
B55615 6 | 2& | 9 154.90130.75 122.60 118.60 114.55 111|15 106.45
B5 5615 |6 2& : : : : : . .
PO 5615 |6 2& 159.45135.25 127.3p 123.30 119.25 115(80 111.15
D06245 6 | 2; | 9; 159.45135.25 127.30 123.30 119.25 115(80 111.15
D06245 6 | 2; | 9; : ) : ) ) . .
70 6245|6 2; 163.20139.00 130.85 126.90 122.75 119|50 114.85
[0 62456 2; 163.20139.00 130.85 126.90 122.7/5 119|50 114.85
706245 6 | 2; | 9; - - - - - - -
D56245 6 | 2; | 9; 167.70143.4Q 135.25 131.35 127.35 123|95 119.40
D5 6245 | 6 2 : : : : : . .
D5 7495 | 6 2 (2% 167.70143.4Q 135.25 131.35 127.35 123(95 119.40
707495 6 | 2 (a% 10 193.55168.45 160.15 155.95 151.70 148(30 143.35
707495 6 | 2 (8% 10 : ) : ) ) . .
70 7495 |8 2 (a% 193.55168.45 160.15 155.95 151.70 148(30 143.35
0 7495 |8 2 (a% 200.30175.24 166.80 162.65 158.85 154|95 150.00
107495 8 | 2 (8% 10 : ) : ) ) . .
08745 8 | 2" |10 200.30175.24 166.80 162.65 158.85 154|95 150.00
75 87458 2" 1 202.85179.00 170.75 166.90 162.85 159|45 154.90
75 87458 2" 1 . : ) ) ] . .
758745 8 | 2" [10; : . : : : . .
158745 8 | 2 <o 1 215.33191.45 183.30 179.30 175.85 171|95 167.25
70 9095 |8 2<u% 222.90198.90 190.85 186.85 182.85 179|40 174.70
70 .9095| 8 2<n% : : : : ] . .
109995 8 | 3 | 11; 236.75212.65 204.60 200.60 196.65 193|15 188.60
550995 8 | 3 | 11; 241.80217.75 209.80 205.75 201.75 198|35 193.70
E5 9995 | 8 : : : : : . .
PO 9095 | 8 3 & 254.35230.40 222.35 218.35 214.40 210|95 206.35
09995 8 | 3& | 12 : : : : : . .
050995/ 8 | 3& | 12 9271.10247.15 239.00 235.10 231.05 227|65 223.10
B0 1.2495|8 3; 1 277.60253.50 245.50 241.45 237.45 234|05 229.55
457380 B0 1.2495]8 B3; 1 - - - - - - -

XXX IBOOJCBMDBSCJEF DPN t 5&- YU #" - $" 3 ke
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MATERIAL SPECIFIC REAMERS o
CARBIDE TIPPED: 144 pigseg)

STRAIGHT FLUTES | ! | i

TAPER SHANK '

40 NON-FERROUS - SHORT CHIPS  47]

80 LOW STRENGTH STEELS
100 MEDIUM STRENGTH STEELS
120 HIGH STRENGTH STEELS

MODIFICATIONSSee list on page 69?
/"5*0/"- "&3041"%$& 45"/%"3%4 q /"4
5:1& q '03 /0/q'&33064 ."5&3*"-4
5:1& q '03 $"45 *30/4 /"4 .6-5*ql63104&
5:1& q '03 45&&-4 )*() 5&.1 "--0:4
t 5ZQF i$w XJUI TIPSU DBSCJEF UJQ
t 4USBJHIU QPMJTIFE gVUFT BOE UBQFS TIBOL
t 5PPM HFPNFUSZ BOE DBSCIEBUHFSEBM BEEFQSOSPQSEBIUB B S
t % FUBJMFE TQFDJODBUJPOT PO QBHF 'PS TIBMMPX IPMFT POMZ TF

DIMENSIONS FINISHED TO MODIFIED TOOL DIAMETER
TAPERNO. LENGTH PRICE EACH - BASED ON QUANTITY ORDERED
SHANKOF| - +|CAR i

NO. |FLTS BIDE ALL 1 2 3 4 5-7 | 8-14

01 411; |, b6 $109.10 $87.15 $79.775 $76{20 $72.55 $60.60
b.3Q 411; |, b6 110.20 88.1% 80.80 77.30 73.65 70J65
301 411, |, 6 110.20 88.1% 80.80 77.30 73.65 70)65
.25 1 4 1, (=% 112.30 90.25 82.90 79,35 75.65 72.70
3.1 411" | (2% 7 103.40 83.25 76.55 73)20 69.90 67.05
.20 411" | (2% 7 0 116.10 94.05 8§6.70 $3.25 [79.55 |76.60
.851 61" | (% 7 0 120.90 98.90 91.55 87.95 84.10 [81.20
.95 1 6 L" |(v% 122.8%100.85 93.35 90.00 86,30 83.25

1 6|2 (2% 138.80 114.55 106.40 102.55 9845 9%.15
b.1Q 6|2 (2% 40 144.45120.05 1112.00 108.35 [104.10|100.80
1101 6|2 (2% 60 144.45120.05 1{12.00 108.35 104.10{100.80
P.15 1 6 |2 150.5% 126.25 118.20 114.85 110,20 107.00
.15 62&| (% 150.55 126.25 118.20 114.85 11020 107.00
.902 6|2& | (% 90 152.25128.00 119.85 115.95 111.85|108.55
902 62&| (% 10 152.25128.00 1/19.85 115.95 [111.85|108.55
95 |2 6 R& | ("% 156.50 132.15 124.05 120.D5 115/95 112.70
b 2 ' 156.50 132.15 124.05 120.05 115/95 112.70

452

[e)NerNe)]

159.00(134.75/126.60 122.7D 118.60 115.30
164.3% 140.0p 132.05 128.1L0 123|95 120.70

170.5% 145.35 137.00 132.95 128/60 125.15
0 196.65 17[1.50 162.95 159.05 154.65 [151.40
0 196.65171.50 162.95 159.05 154.65 (151.40
201.00 175.75 167.25 163.85 159/05 155.65

201.00 175.75 167.45 163.85 159|05 155.65
234.30/210.00 202.0% 198.15 194.15 190485
.1280 | 245.70 221.65 213.45 209,80 205.55 202.30
864.1% 240.00 231.90 228.25 22400 220.80

282.8% 258.60 250.65 246./0 242/60 239.40
55 296.00 271.85 263.75 259.90 255.80|252.50
80 3(9.15 285.05 276.95 P73.05|269.05 265.75
324.1% 300.00 291.95 288.[L5 284/00 280.70

2; 9;
21" 19; 159.00 134.75|126.60 122.7p 118.60 115.30
2: | o

D 4 8] 3; | <a% 338.85 314.80 306.65 302|80 298.70 295.45

00 8|3 | <o% 389.20 365.0D 356.95 353.20 349|05 345.80

D .95 83" | <9 401.0% 376.85 368.85 364.85 360|80 357.65

90 W 8 8" |<o% 445.00 420.95 412.75 409.00 404|90 401.55

P 4 |10]4 <ad% 445.00 420.95 412.75 409|00 404.90 401.55

90 |10 4 <adh 445.00 420.95 412.715 409.00 404/90 401.55

586 | 10| 4& | <a% 464.00 439.80 431.65 427.95 423|75 420.50

1 85 U |10 4& |<o% 464.00 439.80 431.65 427.95 423|75 420.50

B5 4 12 48 ka% 464.00 439.80 431.65 427.95 423[75 42(.50

Y *#"- $"3#*%& 500- */$ t TBMFT!IIBOOJC



MATERIAL SPECIFIC REAMERS g
CARBIDE TIPPEDvres 464, 466, 468 FRACTIONAL

EXPANSION REAMERS ; i
STRAIGHT FLUTE LONG CARBIDE '

40 NON-FERROUS - SHORT CHIPS 464
STRAIGHT SHANK o castRons || 466

1,
08 1y ysa

80 LOW STRENGTH STEELS
100 MEDIUM STRENGTH STEELS
120 HIGH STRENGTH STEELS

/"5*0/"- "&3041"$& 45"/ %"3%4 q /"4 I

TYPE 464 " FOR NON"FERROUS MATERIALS MODIFICATIONS 4FF MJTU PO QB
TYPE 466 " FOR CAST IRONS & NAS MULTI"PURPOSE FYDFQU FYQBOTJPO SFBNFST D
TYPE 468 " FOR STEELS & HIGH TEMP ALLOYS USE:
t 5ZQF i$w XJUl sVUF MPOH DBSCJEF tJgJ%BC%TBJTF;SVFSI?\IBBNUFFSSTJglﬁg-%
t 4USBJHIU QPMJTIFE gVUFT BOE TUSBJHIU TIBOL
t &YQBOTJPO TDSFX QFSNJUTUHRFY GBS TIPISBE G EUPMM EJFP?\Q:ST LCJ:'ZF USJFHBI’EIJIIZ:%T]ODF?%I(I::FF'(:)E =
BGUFS XFBS XJUIPVU SFJOTFSUJOH DBSCJEF SEHSJOEJOH UP JUT PSJIHJOE
t 5PPM HFPNFUSZ BOE DBSCJIJEBUFSEBM mQGH%ﬂBUDg@gNFST TIPVME OPU CE DPOTJEE
t %FUBJMFE TQFDJ6DBUJPOT TIJIBDMVBIQBHNIJOJINVN FYOBO VTF JO QSPEVDJOH IPMFT PG

DIMENSIONS
MAX. | NO. LENGTH

4 SHANK OF | FLUTE @VE
DIAM. | FLTSCARBIDEALL

.25 2792 4 1

1.25792 | 4 1

8.5505 | 4 1

3.75 .3105 4 1
6

FINISHED TO MODIFIED TOOL DIAMETER
PRICE EACH - BASED ON QUANTITY ORDERED

1 2 3 4 5-7 | 8-14%

$149.4$126.90$119.40$115.65$111/75$108.75
149.4926.90 119.40 115.65 111.75 108,75
140.78919.70 112.50 109.10 105.55 102,65
146.05124.90 117.80 114.%0 110.85 107,80

.75 .3730 1 146.05124.90 117.80 114.%0 110.85 107,80
D.9Br730| 6 1 7 152.2931.00 124.00 120.65 117.00 114,00
9 4355 | 6 1 8 152.2931.00 124.0p0 120.65 117.00 114,00
12.70 4355 6 1 155.25 133.80 126.80 123.40 119.80 117,00

.70 4355 6 12%
74355 | 6 1,0%
7.5615 | 6 1& 9
.65 .5¢15 1

.65 .5615 6 1&
B.5515| 6 1& 9
45.6245| 6 1 #3%
90 .6245 6 1 #a%

.90 .6245 6 1 #a%
D. 4245 | 6 1 #3%
bS. 2405 | 6 1; 10
b.15 7495 6 1);

A5 7495 8 1
415895 | 8 )
b08745 | 8
B.00 .8/745

1
1
8
.00 .8745 8 1 (%
1
1
8

155.25 133.80 126.8
70 159198.80 131.7
159.9038.80 131.75 128.9
171.00 149.75 142.6D 139.]

0

0

0

0

0

0

0

0 1234
b
b
0

171.00 149.75 142.6D 139.]

0
0
b
b
0
b
0
0
b
p

128.3

119.80 117,00
12470 121{80
12470 121,80
13565 132,90

135.65 132,90
140.50 13755
140.50 13755
150.00 148,00

150.00 148,00
156.60 153\75
162.40 159,45
172.40 16945

172,40 169,45
178.80 175,80
178.80 17580

175.83954.55 147.50 144.7
30 1758355 147.50 144.%
186.25 165.00 157.9p 154.5

186.25 165.00 157.95 154.9
70 191.98.60 163.50 160.]
199.15177.10 169.6b 166.3
209.05 187.05 179.70 176.2

209.05 187.0% 179.7D 176.3
215.40193.50 186.1p 182.4
0 215.403.50 186.1p 182.4

OOUl | UIOUITO | OOO0OUI | U100 |[OUTUITOoO |OOo U

231.90 209.90 202.6p 199.05 195.pD92.3%
8.8045| 8 :
8.9045| 8
5.25 .9p95

5 .9995 8 1 <%
.60995 | 8 1 <%
B8IgD5 | 8 2 12
D.65 .9P95 8 2

A51.2495 8| 2 0%
D1.3495| 8 | 2 ,0%
aros| 8| 2& |13
80 1.2495 | 8 2&

.§0L.2495| 10 2 #3%
7118995 10 2 #0%
D7.4595| 10 2; 14
.30 1.40995 |10 2|

46464 30 1.4995 12 2;

195.0 192,35
212.45 209,70

212.45 209,70
233.85 230,90
245,65 242,50

199.(
216.2

216.4
237.1
249.3

231.90209.90 202.6
249.20 227.10 219.7

249.20 227.10 219.7
55 27pZBB.50 241.1
282.2@60.25 252.8
327.55 304.0% 296.25 292.55 288.35 28520

0 5
0 5
0 5
b 0
0 0
b 5
335.5p311.90 304.10 300.40 296.35 293,20
426.00 402.65 394.7D 390.90 386.95 383,70
0 0
0 0
0 0
) 0
b 0
0 0

426.00 402.65 394.7D 390.90 386.95 383,70
466.80 443.30 435.5D 431.60 427.55 42455

466.80443.30 435.50 431.60 427.55 424,55
544.00 520.45 512.75 509.00 504.95 50175
544.00 520.4% 512.756 509.00 504.95 501,75
590.05 566.60 558.70 555.00 550.95 547,85

590.05 566.60 558.7p 555.00 550.95 547,85
*Quantities of 15 or more - price of fractional size in same size range.

XXX IBOOJCBMDBSCJEF DPN t 5&- t )"/ /*#"- $"3




\NORLD CLa Ss

MATERIAL SPECIFIC REAMERS o
CARBIDE TIPPED: 144 pigseg)

RIGHT SPIRAL FLUTES ; |
STRAIGHT SHANK '

40 | NON-FERROUS - SHORT CHIPS 43}

80 LOW STRENGTH STEELS

100 | MEDIUM STRENGTH STEELS
120 HIGH STRENGTH STEELS

MODIFICATION SPrompt“delivery)
t . PEJOFE UPPM EJBNFUFS QSJDFE
.FUSJD UPPM EJBNFUFS

t

. B . o . t SMPTFS UPPM EJBNFUFS UPMFSBOL
/["5*0/"- "&3041"$& 45"/%"3%4 q /"4 t $VUUJOH EJBNFUFS SFEVDFE GPS -
t
t

5:1& g '03 /0/q'&33064 ."5&3*"-4 &OE DIBNGFS PUIFS UIBO
5:1& qg '03 $"45 *30/4 /"4 .6- 5*q163104& &OE DVUUJOH PS DPSOFS SBEJVT

118 403 4s&s-a )i()sey 018 | SDITEICEETOSTAILE BIshvE
t 5ZQF i$w XJUI TIPSU DBSCJEF UJQ

t 3JHIU TQJSBM QPMJTIFE gVUFT BOE TUSBJHIU TIBOI.t 4IP%UTFOF',:SEJIIB%O'_'LPPOSTSI';%VLDFE Heo
t 5PPM HFPNFUSZ BOE DBSCJIJEBUFSBBM BI;FQSFlQ\lSB][BL.I]IDIeg{I UJOHT BWBIJMBCME
t %FUBJMFE TQFDJO6DBUJPOT PO QBHF

See page 69
/05& 'PS TNBMMFS UPPM EJBNFUFST TFF TPMJE DB IJTEBMSNFBX ABWM PO RBWATTFF QBHF

DIMENSIONS FINISHED TO MODIFIED TOOL DIAMETER

MAX | NO.— LENGTH PRICE EACH - BASED ON QUANTITY ORDERED
SHANK OF | , -|CARIOVE
1 2 3 4 5-7 | 8-14*

DIAM.|FLT$ LT BIDE ALL
55 1805| 4 |1 .00 $92.70 $85.50 $82.45 $78.50 $75/70

| .58075 4 |1&| ; 5 90 92.70 85.50 82.26 78.50 75.f0
1.52265] 4 |1; |; 6 113.90 92.70f 85.50 82.26 78.90 75.f0
45 2405 4 1, 6 113.90 92.70f 85.50 82.25 78.50 75.f0
.65 .2485 4| 1;|; 114.00 92.90 85.7% 82.4p 78.80 75.90
652792 4 |1; |; 6 92.90 85.7% 82.4p 78.80 75.90
02792 4 |1; | (2% 6 100.20 93.10 89.75 86.00 83.p5
0.70 3105 4 1" (=% 100.80 93.70 90.35 86.65 83.80
B.25 .B105] 4| 1"| (=% 125.60104.30 97.30 93.85 90.25 87.40
53730 6 |1"]| (»% 7 1028.75107.60 100.45 97.05 93.45 90.60
98730 6 |1"| (=% 7 2034.40113.10 106.00 102.65 99.00 96.20
4355 §q 2 (8% 144.2%121.50 113.9% 110.30 106.45 10340
.05 4355 6| 2 (2% 124.65 117.00 113.35 109.50 10640
.08355 6 |2 (% 8 124.65 117.00 113.35 109.50 106440
b.1A8355] 6 |2 (% 8 127.70 120.00 116.50 112.55 109)55
b.15 6615 6| 2& (9% 127.70 120.00 116.50 112.55 109)55
140 .85615| 6 |2&| (2% 153.50130.85 123.30 119.70 115.Y5 112)60
26615/ 6 |2 &| (2% 9 160.30137.60 130.1% 126.45 122.60 119)55
95615 6 |2 & (=% 9 282.00139.50 131.90 128.30 124.85 121)35
56 .6245 20" 9: 163.75141.10 133.5% 130.05 126.10 122)95
.80 .6245| 6 |2; |" 166.95144.30 136.7% 133.15 129.80 126)20
.86245 6 |2; |" 9; 166.95144.30 136.7% 133.15 129.80 126)20
.36245 6 (2; |" 9; 173.30150.85 143.2% 139.65 135.75 13260
3.10 |749% § 2 (% 180.00156.60 148.6% 144.85 140.85 137)60
10 .y495| 6| 2(8% " 201.90178.40 170.5% 166.90 162.85 15970
107495 8 |2 (9% | 10 1201.90178.40 170.55 166.90 162.85 15970
P.6B495 8 |2(v% | 10 2P09.6%186.10 178.10 174.45 170.835 167,10
.$5 8745 8 2" 1 10; 209.65186.10 178.10 174.45 170.85 16710
50 .§745(8 |2" |" 221.40197.85 190.0% 186.30 182.85 179J10
0.8745 8 |2<9% Kn% 12788M)203.30 195.4% 191.60 187.Y0 18445
.Q0995 8 |2 <% <% 12B9(8%212.40 204.5% 200.90 196.Y0 19355
A5 9995 8 3 <o% 247.10223.55 215.7% 211.85 207.90 204)70
40995 8 |3 <odp 268.30244.75 237.00 233.25 229.20 226/05
2.8995 8 (3 &| <o% 289.40265.90 258.0% 254.25 250.25 247]15
.00995 8 |3 &| <u%o 303.8%280.30 272.5% 268.80 264.65 261)55
Ab 1.2495 8 3; <p% 318.30294.85 286.90 283.20 279.15 275/95

Y *#"- $"3#*%& 500- */$ t TBMFT!IIBOOJC




MATERIAL SPECIFIC REAMERS T
CARBIDE TIPPED 144 Gegseg)

RIGHT SPIRAL FLUTES ; i
g FLUTE LONG CARBIDE '
N Ush STRAIGHT SHANK 40 | NON-FERROUS - SHORT CHIPS

80 LOW STRENGTH STEELS
100 | MEDIUM STRENGTH STEELS
120  HIGH STRENGTH STEELS

iy

MODIFICATION SPrompt“delivery)
t . PEJOFE UPPM EJBNFUFS Q
t .FUSJD UPPM EJBNFUFS
t SMPTFS UPPM EJBNFUFS UP
t $VUUJOH EJBNFUFS SFEVDF
t &OE DIBNGFS PUIFS UIBO i
t
t
t

&OE DVUUJOH PS DPSOFS SBEJVT

["5*0/"- "&3041"%$& 45"/ %"3%4 q /"4 *ODSFBTFE EFDSFBTFE DJSDVMB:

5:1&  q 03 /0/q'&33064 ."583+"-4 RN
5:1& g '03 $"45 *30/4 /"4 .6-5*q163104&, \gU T PS UBOH PO TIBOL
TYPE 444" FOR STEELS & HIGH TEMP ALLOYS t $PBUJOHT BWBJMBCMF

t 5ZQF i$w XJUl sVUF MPOH DBSCJEF

t 3JHIU TQISBM QPMJITIFE gVUFT BOE TUSBJHIU TIBO L el CllIIRIn=s

t 5PPM HFPNFUSZ BOE DBSCJEBUFSBBM BEXFQOPQSEB B

TITANIUM CARBONITRIDE # TiCN

t %% FUBJMFE TQFDJODBUJPOT PO QBHF ZIRCONIUM NITRIDE # ZrN
/05& 'PS TUFQ SFBNFST TFF QBHF 'PS TNBMMFS UPPM EJBNFUFST TFF TPMJE DBSCJEF !
DIMENSIONS FINISHED TO MODIFIED TOOL DIAMETER
.INO|__LENGTH PRICE EACH - BASED ON QUANTITY ORDERED
OF| FLUTE @VER
1 2 3 4 5-7 | 8-14*

.[FLTSCARBIDEALL

292 | 4 1 $128.35$107.20$100/05 $96.70 $93.10 $90.15
4 1; 6 137.15 115.90 108.80 105.50 101}75 98.95
4 1" 7 138.10 116.80 10960 106.25 102,65 99.80
.p10§ 4 1" 142.20 121.05 113.p0 110.45 107,00 104.10
.3730| 6 1" 146.06 124.90 117.80 114.50 110,85 107.80
6 1" 7 152.75 131.45 124,35 121,05 11735 114.55
6 2 8 164.15 141,65 133.85 130.35 126.45 123.40
A355 6 4 167.70 144.90 137.30 133.95 130.05 12690
4355| 6 2 167.70 144.90 137.30 133.75 130.p05 12690
6 2 8 171.25 148/55 141.05 137.30 133.55 130.40
6 2& 9 171.25 14855 141.05 137,30 133.55 130.40
.9615| 6 21& 175.20 152.50 144.90 141.35 137.50 134{45
5615 | 6 2& 183.2% 160.65 152.95 149.40 145.65 142/50
6 2& 9 185.40 162,65 155.20 151,50 147.70 144.60
6 2; 9; 187.4Q 164.85 157.25 153.75 149.80 146,80
.6245| 6 2 191.30 168.65 160.95 157.35 153.65 150(50
.6245| 6 2|, 191.30 168.65 160.95 157.35 153.65 150(50
6 9, 199.15 176.45 168.85 165.35 161.45 158/35

Y80 206.65 183.20 175.30 171.55 167.65 |164.35
233.0% 209.6p 201.65 197.85 194.00 190\75

233.0% 209.6b 201.65 197.§5 194.00 19075
y20 242.15 218.60 410.75 207.05 202.95 |199.80

2,
6 2 (2%| 10
.J495 6 2 (2%

7495| 8 2%
8| 2(%| 10

8 2 10; 242.1% 218.60 210.75 207.05 202.p5 199,80
.§745| 8 21" 1 276.4% 252.80 244.90 241.25 237.20 23400
8745 8 ? <o% $1283.40 259.90 252.00 248.35 244.40 241(15
8 2 <a% 1 905 295.55 272.00 264.30 260.40 256.40| 253.35
8 3 11, 310.00 286.%5 278,70 274.95 270,80 267.75
.9995| 8 3 338.05 314.6D 306.65 303.00 298.90 295,65
9995 8 3 & 365.80 342.30 334.60 330.65 326./0 323|55
8 3& |12 384.6b 361.25 353.40 349.f5 34575 342.50
D5 B8 3, 12 403.8% 380.3p 372.40 368.§5 364.65 361,60

*Quantities of 15 or more - price of fractional size in same size range.

XXX IBOOJCBMDBSCJEF DPN t 5&- t )"/ #" - $" 34
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MATERIAL SPECIFIC REAMERS o
CARBIDE TIPPED: 144 3§5%0/°-
LEFT SPIRAL FLUTES | ! | |

STRAIGHT SHANK '

40 NON-FERROUS - SHORT CHIPS 43

80 LOW STRENGTH STEELS
100 MEDIUM STRENGTH STEELS
120 HIGH STRENGTH STEELS

MODIFICATION SPrompt“delivery)
t . PEJOFE UPPM EJBNFUFS QSJDFE

/"5*0/"- "&3041"$& 45"/%"3%4 q /"4 T S S SR
5:l& q '03/0/q'&33064 ."5&3*"-4 t $3VUUJOH EJBNFUFS SFEVDFE GPS
5:1& q '03 $"45 *30/4 /"4 .6-5*0163104&t &80OE DIBNGFS PUIFS UIBO i
5:1& q '03 45&&-4 )*() 5&.1 "--0:4 t &OE DVUUJOH PS DPSOFS SBEJVT

t 5ZQF i$w XJUI TIPSU DBSCJEF UJQ t *ODSFBTFE EFDSFBTFE DJSDVMBS |
t -FGU TQJSBM QPMJTIFE sVUFT BOE TUSBJHIU TIBOLt *ODSFBTFE EFDSFBTFE UPPM EJBNF
t 5PPM HFPNFUSZ BOE DBSCJEBUFSEBM BRFQOPQSEBUPISEHBSUFOFE TIBOL PS SFEVDFE TIBO
t -FGU TQJSBM gVUFT TIPVAMEFRIPU CF VTFE PO CMJOEtI'MBU T PS UBOH PO TIBOL

t

%FUBJMFE TQFDJODBUJPOT PO QBHF t $PBUJOHT BWBJMBCMF
See page 71

/05& 'PS TNBMMFS UPPM EJBNFUFST TFF TPMJE DBSCUIBMBPXNIFPMFFCPQBEAZFTFF QBHF

DIMENSIONS FINISHED TO MODIFIED TOOL DIAMETER
MAX. |[NOJ—LENGTH PRICE EACH - BASED ON QUANTITY ORPERED
SHANKOF| - {ICARIOVE )
DIAM.[FLT$" -'|BIDE ALL 1 2 3 4 5-7 | 814
25 .1805| 4 |1.8% ; $121.45698.90| $91.30 $87.70 $83.80 $80.70
5.25075| 4 [1&| ; |5 121.4% 98.90| 91.30 87.70 83.80 80.70
25265 4 |1;|; |6 121.4% 98.90| 91.30 87.70 83.80 80.70
A5 24p5 4 1; ;| 6 121.4% 98.90| 91.30 87.70 83.80 80.70
55 .p4gg 4|1:|; 121.7% 99.05| 91.559 87.80 84.00 81.05
552792 4 |1;|; |6 121.7% 99.05| 91.55 87.80 84.00 81.05
20792 4 |1; | (0% 6 029.45106.95/ 99.25 9555 91.75 88.75
5.05 |3105 4| 1" (a% 130.20107.60| 99.95 96.30 92.45 89.35
B.80  .B105 4| 1"| (2% 133.85111.35/103.75 100.20 96.25 93.25
23730 6 |1" | (% 7 1037.3(0114.70| 107.24 103.66 99.65 96.70
038730 6 |1" | (e 7 2043.3(0120.70| 113.10 109.5p 105.60 102.55
4355 6 2| (h% 148.05124.85| 117.05 113.35 109.45 106.p5
.80 1355 6] 2 151.10127.85| 120.04 116.45 112.45 109.p5
8@355 6 |2 | (% 8 @61.10127.85| 120.00 116.45 112.45 109.25
 9Om55 6 |2 | (% 8 164.35131.00| 123.35 119.70 115.65 112.50
.95 5615 6| 2& (2% 154.35131.00| 123.35 119.70 115.65 112.50
15 .8615| 6 |2&| (2% 157.55134.35| 126.55 122.75 118.80 115.75
206615 6 |2&| (@% 9 164.60141.35| 133.60 129.75 125.90 122.70
95615 6 |2&| (8% 9 A®6.40143.15| 135.40Q 131.75 127.70 124.55
76 6245 ¢ 2| "| 9; 168.10144.85| 137.15 133.50 129.45 126.p5
00 .6245| 6 |2; |" 171.50148.15| 140.45 136.70 132.75 129.55
08245 6 [2; |" |9; 171.50148.15| 140.45 136.70 132.95 129.55
| 76245 6 |2 |" |9; 178.10154.90| 147.0Q 143.35 139.30 136.20
6.70 |7495 6| 2 (h% 184.90160.70| 152.50 148.75 144.60 141.80
20 7495 6 |2 (9% 207.30183.25| 175.20 171.3p 167.10 164.00
2074950 8 |2 (ad6 1 10 1907.30183.25| 175.20 171.30 167.10 164.00
5.95195( 8 [2(ad6 '] 10 2P15.10191.00| 182.95 179.10 175.00 171.70
P5 8745 |8 2" 1 10; 215.10191.00| 182.95 179.1p 175.90 171.70
15 .§745| 8 |2" |" 227.2(203.30| 195.05 191.3p 187.15 183.90
U BY45 8 |2<d% Ko% 12B288)208.70| 200.60 196.75 192.70 189.45
18995 8 |2 <d% ka% 12190%%)218.10| 209.95 206.15 202.05 198.80
B0 9995 |8 3 |<n% 253.55229.55( 221.40 217.60 213.40 210.10
20995 8 |3 | <o% 275.5(0251.45| 243.25 239.5p 235.20 232.15
9.0095 8 |3 &| <n% 297.2(273.00| 264.90 261.1p 257.00 253.65
90995 8 |3&| <a% 311.90287.80| 279.90 275.9p 271.45 268.55
8D 1.2495 8 3: <p% 326.9(302.70| 294.65 290.9p 286.75 283.40

Y *#"- $"3#*%& 500- */$ t TBMFT!IIBOOJC




MATERIAL SPECIFIC REAMERS T
CARBIDE TIPPED 144 Gegseg)

LEFT SPIRAL FLUTES ; i

FLUTE LONG CARBIDE '

474DEIN USA STRAIGHT SHANK 40 | NON-FERROUS - SHORT CHIPS 484}

80 LOW STRENGTH STEELS

100 | MEDIUM STRENGTH STEELS
120  HIGH STRENGTH STEELS

MODIFICATION SPrompt“delivery)
t . PEJOFE UPPM EJBNFUFS Q
t .FUSJD UPPM EJBNFUFS
t SMPTFS UPPM EJBNFUFS UP
t $VUUJOH EJBNFUFS SFEVDF
t &0OE DIBNGFS PUIFS UIBO i
t
t
t

&OE DVUUJOH PS DPSOFS SBEJVT

["5*0/"- "&3041"%$& 45"/ %"3%4 q /"4 *ODSFBTFE EFDSFBTFE DJSDVMB:
5:1& q '03 /0/q'&33064 ."5&3*"-4 *ODSFBTFE EFDSFBTFE UPPM EJB
5:1& g '03 $"45 *30/4 /"4 .6-5*q163104&; eyt s vbon po tsoL T !

TYPE 484" FOR STEELS & HIGH TEMP ALLOYS t $SPBUJOHT BWBJMBCMF
5ZQF i$w XJUIl gVUF MPOH DBSCJEF
L

t
t -FGU TQJSBM QPMJTIFE gVUFT BOE TUSBJHIU TIBO :
t 5PPM HFPNFUSZ BOE DBSCJEBUFSEBM EEFQ S PSR B P NSRS =IO BRI IPI=E IO
t

t

-FGU TQJSBM gVUFT TIPVRREFEIPU CF VTFE PO CMJOE A|z{eeNIU1YANRizdp) =740\

%FUBJMFE TQFDJODBUJPOT PO QBHF

/05& 'PS TUFQ SFBNFST TFF QBHF 'PS TNBMMFS UPPM EJBNFUFS TFF TPMJE DBSCJEF Si
DIMENSIONS FINISHED TO MODIFIED TOOL DIAMETER
T%LE MAX. | NO.|—LENGTH PRICE EACH - BASED ON QUANTITY ORDERED
PRICHSHANK OF |FLUTE @VER B
DIAM.|FLTSCARBIDEALL 1 2 3 4 5-7 | 814
$o175 2792 |4 1 $137.00$114.25$106/75$103.05 $99.25 $96.20
10§.08792 4 | 1; |6 146.25 123.95 116,05 112|45 108.55 105.55
1¢2.6305 4 | 1 7 147.15 124.65 11700 113.35 109.50 106.40
10p.45 .B105 4 1" 151.7p 129.20 12145 117|95 113.95 111.00
11480 .3730| 6 1" 155.80 133.25 12555 122(10 118.15 115.20
11§.78730 6 | 1" |7 162.95 140.25 132/60 129.20 125.15 122.15
122.1p 4355 6 | 2 8 D 168.65 145/35 137.55 138.80 129.75 1P6.70
125.70 4355 6 1 172.13 148.75 141.10 137.80 13350 130.25
12970 .4355| 6 2 172.19 148.76 141.10 137.30 133/50 130.25
12p.44355 6 | 2 8 D 175.80 152/50 144.75 141.10 137.15 1B3.85
12p.45615 6 | 2& | 9 D 175.80 152/50 144.75 141.10 137.15 133.85
13§55 .9615| 6 2l& 179.90 156.70 148.75 145.20 141|120 138.10
141075 5615 |6 28 188.04 164.90 157.00 153.50 149/40 146.25
144.08615 6 | 2& | 9 D 190.25 167/00 159.30 155.55 151.55 148.50
146.0p 6245 6 | 2; | 9; 192.45 169.30 161.45 157.70 153/85 150.65
14495 .6245| 6 ; 196.40 173.10 165.35 161.75 157/65 154.50
144.95 .6245| 6 : 196.40 173.10 165.35 161./5 157/65 154.50
15p.16245 6 | 2; |9; 204.45 181.15 173.30 169.65 16575 163.60
1447895 6 | 2(a%| 10 /80 212.15 188.00 180.00 176.15 |171.95| 168.75
19}.15 .7495| 6 2% 239.25 215.1p 207.05 203.30 19905 195.85

191115 7495 | 8 2 (0%
B1 20D.40195 8
200.40.8745 8
4 23965 .§745

2
2
8
36 24295 8745 8 2<%
2
3
8

239.25 215.10 207.05 203.80 199,05 195%.85
y20 248.55 224.50 216.50 P12.60 |208.45| 205.25
248.5% 224.5D 216.%0 212.60 208,45 20%.25
283.70 259.60 251.60 247.60 243,60 24(.35

$1291.05 266.95 258.75 254.95 250(80 247.50
905 303.35 279.35 P71.25 |267.35| 263.20 259.95
318.30 294.25 286/10 28225 278.15 274.95
347.05 322.8p 314.85 311.05 306/85 303.70

375.60 351.6D0 343.45 339.50 335/50 332.10
}6 348.98995 8 | 3& |12 395.15 370.90 362.90 359,10 354.95 351.70
366.59D 1.2495 8 3 12 414.60 390.5p 382.60 378.55 374,50 371.35

*Quantities of 15 or more - price of fractional size in same size range.

b8 25%.30995 8
270.80.9995 8
29490 .9995

j44 327.50 |9995 8 B &
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MATERIAL SPECIFIC REAMERS o
CARBIDE TIPPED: 144 pigseg)

CNC STUB ; i
STRAIGHT FLUTE LONG CARBIDE '

40 NON-FERROUS - SHORT CHIRS0J471
STRAIGHT SHANK w0 casTRONS | an

80 LOW STRENGTH STEELS
100 MEDIUM STRENGTH STEELS
120 HIGH STRENGTH STEELS

MODIFICATIONSrrompt'delivery)
t .PEJ6FE UPPM EJBNFUFS QSJDF
.FUSJD UPPM EJBNFUFS
5:1& g '03 /0/q'&33064 ."5&3*"-4 $MPTFS UPPM EJBNFUFS UPMFSB

t

t

5:1& q '03 $"45 *30/4 /"4 6-5*q163104& t $VUUJOH EJBNFUFS SFEVDFE GP:
: . . . : t &OE DIBNGFS PUIFS UIBO |

5:1& q ‘03 45&&-4 )*() 5&.1 "--0:4 t &OE DVUUJOH PS DPSOFS SBEJVT

"Il\/IUVSBFJWISO%P[L\A;J(I:FIEEFE’\I{’%FTBSHFLBPPM EJBNFUFS BOE Ml ,QDSFBTFE EFDSFBTFE DJSDVMB.

U J J U t *ODSFBTFE EFDSFBTFE UPPM EJB

4USBJHIU TIBOL 6UT JOUP TUBOEBSE IPMEFST

5PPM HFPNFUSZ BOE DBSCJEB UFSSBIBM BAFQ & MQNB B LIFO
%FUBJMFE TQFDJODBUJPOT PO QBHF

t
t
t
t
t
t

1JO DSPTT IPMF QFSNJUT VMEB®TQJO ESJWF !aPBUJO)—%?‘:EL\J/DTFEPSI-IB-loBLOEJBNFUFS
B
p

UJOHT BWBJMBCMF
See page 71

DIMENSIONS FINISHED TO MODIFIED TOOL DIAMETER

SHANK NO- LENGTH | p|N PRICE EACH - BASED ON QUANTITY ORDERED
bDIAM. | OF LFLT GAR .
‘|FLT$ '/ BIDE ALL 2 3 4 | 57| 814

.8($96.25 $88.75 $85.15 $81.20 $78|20

D
96.25 88.7% 85.15 81.20 78.20

96.25 88.75 85.15 81.20 78.20

96.25 88.7% 85.15 81.20 78.20

. 96.25 88.7% 85.15 81.20 78.20

70#0% 4 |1 1 2&| , 108.4Q 100.75 97.05 93.25 90/15
5t0% 4 |1&|1&|2; | 2% 5109.05 101.4p 97.85 93.90 90,90
3.80 | #a9 4 1& 1& 24 116.35 108.75 105.15 101.835 98|15
b.20 4 L& L& 2; 117.75 110.15 106.45 102.65 99|60
55 4 11& 1&| 2; | #al 135.20 127.60 124.00 120.p0 117,05
5% 4 11& 1&| 2; | #al 135.2Q 127.60 124.00 120.00 117,05
b 411& 1& 2; | #af 152.80 144.6p 140.65 136.50 133|35
B.65 |(2% 6 1 1;]3 152.8Q 144.60 140.65 136.60 133}35
455a%| 6 |1;|1; B & 183.95159.7Q 151.5p 147.740 143.50 140{25
b.5%| 6 |1; |1; B & 183.95159.7Q 151.50 147.740 143.50 140|25
D.10 (=% 6 1p 1;]|3 187.55163.35 155.3p 151.40 147.15 14400

.10 a% g 1;1; 3 187.5%163.35 155.3b 151.40 147.15 144,00

75(%| 6 |1;11; B & 194.15169.9Q 161.8p 157.95 153.85 150}50
73 6 |1;]1; B (af: 194.1%169.9Q 161.80 157.95 153.85 150/50
D 611;/1; |3 (af: 197.8(0173.65 165.4p 161.55 157.35 154/05

197.80173.65 165.4p 161.85 157.35 15405
210.70186.5Q 178.3p 174.45 170.25 166/95
210.7(0186.5Q 178.3D 174.45 170.25 166(95
227.5%202.4Q 194.1D 190.00 185.55 182{35
227.5%202.4Q 194.1D 190.00 185.55 182{35
245.5%220.30 212.05 207.95 203.65 200{30
245.55220.30 212.05 207.95 203.65 200/30
255.2(230.08 221.5D 217.60 213.80 209/90
244.60220.35 212.4p 208.60 204.85 201/10
277.95253.75 245.70 241.95 237.80 234/50
287.7(0263.7Q 255.5p 251.80 247.50 244(40
328.9(304.8Q 296.8D 292.85 288.80 28545
328.9(0304.8(Q 296.8D 292.85 288.80 285/45
332.7%308.7Q 300.6D 296.80 292.65 289,40

380.05355.95 347.8b 344.00 339.p0 336|55
446.85422.70 414.55 410.85 406.565 403}45

Y *#"- $"3#*%& 500- */$ t TBMFT!IIBOOJC



w2 COOLANT FED REAMERS o
SUPERIOR HOLE FINISH, FEEDS & SPEEDS & TOOL LIFE

ADVANTAGES & APPLICATION RECOMMENDATIONS

1,
08 1y ysa

SUPERIOR SURFACE FINISHES
t 5PPM T BCIJMJUZ UP gVTI DIJQT BXBZ GSPN UIF DVUUJOH FEHF QSFWFOUT SFDVU
t $PPMBOU T DPOTUBOU QSFTFODF BU UIF DVUUJOH FEHF SFEVDFT IFBU JO CPUI U
t &YUSFNFMZ 60OF HSPVOE 60JTI PG UIF SFBNFS T DIBNGFS SFEVDFT CVIMEVQ PG

HIGHER FEEDS AND SPEEDS
t .BYJNVN VUIJMI[BUJPO PG UIF DPPMBOU T MVCSJDBUJOH QSPQFSUJFT
t . BUFSJBM TQFDJ6D HFPNFUSJFT FOTVSF PQUJNVN GFFE BOE TQFFE DBQBCJMJUZ

MAXIMUM TOOL LIFE
t 6TF PG QSFNJVN DBSCJEF HSBEFT CBTFE PO NBUFSJBM TQFDJ6D BQQMJIDBUJPO

BLIND HOLE APPLICATIONS
t 4FMFDU UPPM XJUI DFOUFS DPPMBOU PVUMFU UP gVTI DIJQT PVU PG UIF IPMF
t " WBJMBCMF JO TUSBJHIU BOE SJHIU TQJSBM gVUFT QHT

THRU HOLE APPLICATIONS
t 4FMFDU UPPM XJUIl oVUF DPPMBOU PVUMFUT XI1JDI FOBCMF UIF DPPMBOU UP gVTI UIF
t " WBJMBCMF JO TUSBJHIU SJHIU TQJSBM BOE MFGU TQJSBM gVUFT QHT

REAMING A HOLE WITH INTERRUPTIONS
t 4AFMFDU UIF QSPQFS TQJSBM CBTFE PO IPMF DPOEJUJPO CMJOE PS UISV
t 4QJSBM gVUFT XJMM IFMQ CSJEHF UIF JOUFSSVQUJPO J F DSPTTIPMF LFZXBZ FUD
t oad® VTF TUSBJHIU gVUF SFBNFS

o, STEP REAMERS T
CUTTING OR NON'CUTTING PILOT

LOW COST & PROMPT DELIVERY

1,
0 Iy usa

HANNIBAL SERVICES MARKET DEMAND FOR MATERIAL SPECIFIC STEP AND PILOT REAMERS
t UZQFT BWBJMBCMF JO TUSBJHIU SJHIU TQJSBM BOE MFGU TQJSBM gVUF EFTJHOT
t 3FEVDF UPPMJOH DPTU BOE DPTUMZ TFUVQ UJNF CZ SFBNJOH NVMUJ EJBNFUFS IPMF
t &MJNJOBUF QSPCMFNT DBVTFE CZ IFBWZ TUPDL SFNPWBM o VTF B TUFQ SFBNFS UP ¢
VQ UIF 60JTI EJBNFUFS UP SFNPWF BEFRVBUF TUPDL UP PCUBJO TJ[F BOE CFTU 60JTI
t 8lFO BMJHONFOU JT DSJUJDBM SFMZ PO B QJMPUFE SFBNFS UIF QJMPU JT OPO DVU

IPMFT
STEP REAMER MODIFICATIONS STEP REAMER SPECIFICATIONS
t .PEJOFE UPPM EJBNFUFS t (FPNFUSZ BOE DBSCJEF HSBEF BQQSPQSJBUF GPS |

t .FUSJD UPPM EJBNFUFS t $BSCJEF UJQT CSB[FE UP UPVHI IBSEFOFE BMMPZ T

t $SMPTFS UPPM EJBNFUFS UPMFSBOIPPAMJTIFE gVUFT GPS FBTZ DIJQ @PX

t &OE DIBNGFS PUIFS UIBO i t 3FBNFS TIBOLT BSF HSPVOE UP OFYU TNBMMFTU TI

t &OE DVUUJOH PS DPSOFS SBEJVTO /"4 JG UPPM EJBNFUFS JT XJUIJO w PG TIBOI

t *ODSFBTFE EFDSFBTFE DJSDVg § @ RAN

t *ODSFBTFE EFDSFBTFE UPPM !\ép 5%g%2§%%MFSBODF

:4I\LIFI;?JU'II':OFI’:SE JIB%?_ILPPOSTSIE%VLDFE e L. I]( Ié VUUJOH EJBNFUFS QMVT w NJOVT

t $PBUJOHT BWBIMBCME .JOPS DVUUJOH EJBNFUFS QMVT w NJOVT
*G OPO DVUUJOH QJMPU QMVT w NJOVT w

t 41BOL EJBNFUFS UPMFSBODF UISV IJc[Zw UPPM EJBI
PWFS IJc[Zw UPPM EJBNFUFS QMVT

ZIRCONIUM NITRIDE # ZrN t 4UFQ PS QIMPU MFOHUI UPMFSBODF QMVT w NJ

XXX I1BOOJCBMDBSCJEF DPN t 5&- t )"/ /*#"- $"3




Clasg

COOLANT FED REAMERS
CARBIDE TIPPEDR:1¢4

CENTER FED FOR BLIND HOLES
STRAIGHT FLUTES & SHANK

1,
0k 1y sa

TYPE 414 " FOR NON"FERROUS MATERIALS

5:1& g '03 $"45 *30/4

5:1& g '03 45&&-4 )*() 5&.1 "--0:4

t $FOUFS DPPMBOU PVUMFU

t 1PMJTIFE gVUFT gVUF MPOEHJBRSUBBEFBRE MBSHEBBP
t 5PPM HFPNFUSZ BOE DBSCJEBUFSRIBM BOFQ SPMQI$BE B LIR
t FE TQFD BUJPOT PO QBHF

VI T

l3l|$5*0/ll_

40 NON-FERROUS - SHORT CHIPS

41

80 LOW STRENGTH STEELS

100 MEDIUM STRENGTH STEELS
120 HIGH STRENGTH STEELS

TQ

MODIEICATIONS See list on page 78?
BIRY SFBNJOH CMJOE IPMFT BT
L

QHENJUT IJHIFS GFFET
DIMENSIONS
MAX. INO. LENGTH
SHANKOF FLT CAR
DIAM. [FLTS BIDH
95 .1805| 4 |[1& | ;
4.95 1805 4| 1&
95 p078 4| 1&| ;
.95 2265 4 |1; | ;
45 .24p5 4 1; | 6
4.40 (2485 4| 1;| ;
1.40 483 4| 1; | ;
1B.70 2792 4| 1;|1;
70 .2/92|4 [1; 1; 6
.05 2792 4 |1; 1;
.05 2792 4 |1; 1;
5.80 .310% 4| 1" |1"
6.80 (3105 4| 1"|1"
40 3105 4 |1 @
.40 3104 4| 1" 1"
D.15 3730 6| 1" |1"
15 .3730| 6 (1" "
D.70 3730 6| 1"|1"
).70 3730, 6 |1" [L"
.75 435 6| 2 2
4385 6 2 2 8
6.90 4355 6| 2 2
5.90 4355 6| 2 2
.55 4355 6 |2 2
B.55 4355 6|2 2
¥.20 p6153 6| 2&|2&
130 .5615| 6 |2& [2&
70 5615|6 2& R&
30 5615 6 |2&|2&
D 6245 6 2 2; 9;
425 .6245| 6 |2; 2;
25 .6245| 6 |2; 2;
40 6245 6 |2; 12;
2946.80 |7495 6| 2 (3%
.10 7495 6 |2 (a%
10 .7495|8 2(@% 2(
.20 [7495 8| 2 (v
0 8745 |8 2" 2"
35 .8745| 8 2" 2"
.55 8745 8| 2<%
.20 .9995 8 |2 <o%
40 9995 |8 7 3
95 .9995| 8 |3 3
3.75 9995 8| 34
70 9995 8 |[3&|3&
b 1.2495 8 3|; 3; 12;

)L

$"3#*% & 500- */$

FINISHED TO MODIFIED TOOL DIAMETER
PRICE EACH - BASED ON QUANTITY ORDERED
2 3 4 5-7 | 8-14*

$179.10 $170.95 $167/10 $164.95 $15p.70
179.10 170.95 167.10 162|95 159.70
179.10 170.95 167.10 162{95 159.70
179.10 170.95 167.10 162{95 159.70
188.60 180.45 176.55 172(40 169.25
197.80 189.70 185.65 181|170 178.40
199.15 191.15 187.15 183|10 179.85
201.0p0 192.90 188.95 184{80 181.60
201.65 193.50 189.p5 18545 182.05
203.4D0 195.15 191.40 18715 183.95
204.95 196.75 192.9p5 18870 185%.50
207.0p 198.95 195.p0 190,90 187.55
211.0p 202.95 199.p5 194,95 191.55
213.70 205.60 201.80 197|60 194.30
217.65 209.65 205.f5 201|165 198.30
221.3p 213.30 209.p5 205|25 201.90
242.45 234.30 230.p5 226/30 223.05
247.00 238.70 235.00 230|75 227.50
256.5p 248.45 244.55 240[40 237.05
256.5p 248.45 24455 240140 237.05
263.30 255.30 251.45 247|20 243.90
263.30 255.30 251.45 247/20 243.90
271.6b 263.35 259.p5 25545 252.05
75 273.35 269.80 265/10 261.65

b 301.65 297.80 293135 290.05

b 301.65 297.80 293[35 290.05

.30 303.00 298.p0 294/45 291.15

.30 303.00 298.p0 294(45 291.15

40 311.00 307.p0 302/55 299.25

.6b 321.05 317.10 312,80 309.40

20 342.75 338.85 334,60 331.20

.55 347.10 343.15 33885 335.50

.00 356.60 352.p0 348|125 344.90

.70 370.40 366.40 362|05 358.55

.80 381.50 377.p0 373|110 369.80

.10 393.70 389.55 385,35 381.95

TBMFT!IBOOJC



$0/5*/6&% '30. 1" (& 5:1& '3"$5*0/"-

DIMENSIONS FINISHED TO MODIFIED TOOL DIAMETER
MAX. |[NO.| LENGTH PRICE EACH - BASED ON QUANTITY ORDERED
SHANK OF| -, -/CAR} *
DIAM.|FLT$" -'|BIDH 2 3 4 5-7 | 814

.35 1.2495 8 | 3;
.50 112495 8| 3;
.70 1.2495| 8 |3;

45 1.2495 10 3|; 3

45 1.4995 10| 3;
0.00 1.4995 10 3;| 3;
50 1.4995| 10 (3; B; 1
0 1.4995 (12 3; 3|

COOLANT FED REAMERS AT ooy
CARBIDE TIPPED:1¢4 [&53*§

CENTER FED FOR BLIND HOLES
STRAIGHT FLUTES & SHANK

9.30 $4P5.30 $417.30 $413.45 $409.25|$406.20
187.20 463.35|455.35| 451.40 447.30 444.20
6.65 472.75 464.70 |460.80 | 456.65| 453.50
.35 515|35 507.30 50B.55 499.35 4P6.20

9.45 5B5.45 527.45 523.55 |519.40| 516.35
587.90 |563.85| 555.95 552.10 547.95 544.7C
0.35 596.45 588.40 |584.60 | 580.45| 577.25
.45 618.55 610.45 606.65 $02.45 |599.30

4’4DEINusA
/05& 5PPM EJBNFUFS JO NIJMMJIJNFUFST NN BMM PUIFS EJNFOTJPOT JO JODIFT "MTP NPE.

DIMENSIONS FINISHED TO MODIFIED TOOL DIAMETER

| MAX. |NO.|_LENGTH PRICE EACH - BASED ON QUANTITY ORDERED
'SHANK OF | FLT @ OVER

DIAM. |FLT$CARE . 2 3 4 57 | 8-141 7,
95 1704 |4 * $207.40 $183.25 $175.10 $171/25 $167$163.75$159.05
051805 4 207.40 183.25 175.10 171.p5 167\1$3.75 159.05
952075 4 207.40 183.25 175.]10 171.p5 167,1$3.75 159.05
95 .2265 - 207.40 183.25 175.10 171.p5 167,163.7§ 159.0p
24 - 207.40 183.25 175.10 171.p5 167,163.73 159.05
5 152485 - 216.85 192.70 184.60 180.50 176|553.13 168.65
0 152485 - : : : : ) )
5 70 .2] - 226.10 201.90 193.90 189.05 18568255 177.7D
0 70 .2 : : : : : .
5 152792 - 227.50 203.4D 195.15 191.30 187\183.85 179.15
0 903105 . 229.25 205.15 196.95 193.00 1889555 181.05
5 90 .3 . - - - - - -
0 ls0 3 . 229.84 205.75 197.60 193.65 189,386.20 181.6D
5 153730 231.60 207.45 199.40 19545 191.488.00 183.3D
0 153730 : - - - - - -
5 75 .3 233.30 209.05 201.00 196.95 192|9MB9.55 185.05
0 95 . P 235.20 211.3D 203.00 199.p5 195®153 186.95
5 - - - - - -
0 4239.40 215.2D 207.10 203.p5 199.(895.70 191.15
5 - - - - - -
0 .278.10 217.85 209.85 205.00 201.8(98.33 193.7p
5 .268.00 221.80 213.70 209.85 205.7892.40 197.6p
5 989.64 225.55 217.40 213.40 209.296.00 201.25
0 230.75 246.60 238.50 234.55 230,527.10 222.40
0 .835.24 251.05 243.05 239.00 235(B1.53 226.95
0 .280.80 260.75 252.50 248.55 2445811.10 236.5D
5 284.80 260.75 252.30 248.55 244,381.10 236.5D
5 291.64 267.55 259.45 25545 251.4518.00 243.3D
0 291.63 267.55 259.45 25545 2514%8.00 243.3D
0 299.90 275.7D 267.65 263./0 259.55%56.23 251.6D
0 28800 275.70 267.65 263./0 259.5%56.23 251.6D
5 - 22080 314.45 306.05 301.00 297/84.30 289.4D
5 314.45 306.05 301.00 297/&94.30 289.4D
0 315.6D 307.20 30310 298/B5.40 290.5D
0 80.70 315.60 307.20 303.10 298 FB5.40 290.5D
5 03@8.75 323.7p 315.35 3110 307(BD3.55 298.6p
0 -289%64. 333.85 325.40 321.35 317\13813.65 308.8D
0 381239 355.55 347.10 343.p0 338,8885.35 330.4D
0 821,95 359.85 351.55 347.35 3431389.65 334.8D
0 3.40 369.3D 360.95 356.85 352|59.10 344.25
0 808.13 383.05 374.70 370.55 366, 462.85 358.0D
0 589.20 394.10 385.15 381.65 377,574.00 369.1D
0 1781.50 406.4D 398.00 393.95 389.636.25 381.3D

XXX IBOOJCBMDBSCJEF DPN t )"/ /*#"- $"3



\NORLD CLa Ss

COOLANT FED REAMERS T g
CARBIDE TIPPEDR:1¢4 13"$5%0/"-

FLUTE FED FOR THRU HOLES ; i
408 s gan STRAIGHT FLUTES & SHANK

40 NON-FERROUS - SHORT CHIPS 41

TYPE 416 " FOR NON"FERROUS MATERIALS 80 LOW STRENGTH STEELS
5:1& q '03 $"45 *30/4 100 MEDIUM STRENGTH STEELS
5:1& g '03 45&&-4 )*() 5&.1 "--0:4
{ $PPMBOU cBM LWEET 10 120 HIGH STRENGTH STEELS
t IPMJTIFE gVUFT gVUF MPOHJBREUFBFBOE MBSHBBPM l
t 5PPM HFPNFUSZ BOE DBSCJEBUHSSRIBM BIFQ ®PQISB B LIRS-BP-S—N
t %FUBJMFE TQFDJ6DBUJPOT PO QBHF MODIFICATIONSSee list on page 78?
USE:
t '"MVUF DPPMBOU PVUMFUT IGRS SFBNJOH UISV IPMFT BT D
BSF g VferwaE UISPVHI UIF IPMF CFJOH SFBNFE
t *NQSPWFT IPMF 60JTI BOE QFENJNIUIIMIFGHGEBFERPMTIBGF
5 DIMENSIONS FINISHED TO MODIFIED TOOL DIAMETER
Typed MAX. |INOf — LENGTH PRICE EACH - BASED ON QUANTITY ORDERED
| PRICE{SHANKOF| - 1| CAROVE B
. DIAM.|FLT$ ' | BIDE ALL 1 2 3 4 5-7 | 814
6160.80] .1805 4|1& ;|5 $209.15 $185.05$176.80$172/95$164.80$165.45
0360.80} .1805 4 |1 & 5 . . . . . .
0260.80] .2075 4 |1&| ; |5 209.15 185.06 176.0 172.95 16880 165.45
Ra60.80) 2265 4| 1; 6 209.153 185.06 176.0 172.95 168.80 165.45
160.80f .2405 4| 1; 6 209.15 185.06 176.0 172.95 168.80 165.45
6564.400 2485 4 |1: | ; . . . . . .
0964.40] 2485 4 [1; | ; |6 212.85 188.6D 180.45 176.55 17240 169.25
9698.40) 2792 4| 1;|1; |6 - - - - - -
0178.400 2792 4| 1;|1; |6 226.90 202.5p 194.35 190.60 18650 183.20
p178.401 2792 4 |1; |1; |6 . . . . . g
1178.40f 2792 4 |1; [1; |6 226.90 202.5p 194.35 190.60 18650 183.20
5a48.401 3105 4| 1"|1" |7 - - - - - -
51278.401 3105 4| 1"|1" |7 226.90 202.5p 194.35 190.60 18650 183.20
0882.79 3105 4 |1" |1" |7 . . . . . .
1382.75] 3105 4 |1" |1" |7 231.25 207.06 198.95 195.00 190,90 187.55
p187.25) 3730 6| 1"|1" |7 - - - - - -
4187.25) 3730 6| 1"| 1" |7 235.7Q 211.45 203.40 199.45 19540 192.05
53B7.29 3730 6 [1" [1" |7 . . . . . .
5187.25) 3730/ 6 |1" |1" |7 235.70 211.45 203.40 199.45 195[40 192.05
8a87.25) 4355 6|2 | 2 8 - - - - - -
187.25 4355 6|2 | 2 8 235.7Q 211.45 203.40 199445 195[40 192.05
18#8.10} .4355 6 |2 | 2 8 . . . . . .
1298.101 4355 6 |2 | 2 8 0246.45 222.3D 214.20 210.85 206/10 202.85
8200.95] 4355 6|2 | 2 8 249.30 225.15 216.45 213.05 20885 205.60
1202.70) .4355 6|2 | 2 8 251.1Q 226.95 218.§0 214.00 210/75 207.45
2@02.70} 5615 6 |[2&| 2&| 9 0251.10 226.95 218.80 214.00 210,75 207.45
1224.70) 5615 6 [2&| 2& | 9 0273.25 248.9D0 240.75 236.95 232/70 229.55
222470} 5615 6|2& 2&| 9 273.25 248.9D 240.75 236.95 232,70 229.55
D240.15] 5615 6| 2& 2&| 9 288.55 264.35 256.25 252.85 24815 244.85
240.15 6245 6 [2; |2; 9; 0 288.55 264.35 256.25 252.85 24815 244.85
5240.15 .6245 6 [2; |2; |9; 288.55 264.35 256.25 252.35 248.15 244.85
6240.15) 6245 6| 2;|2; |9; 288.55 264.35 256.25 252.85 24815 244.85
b747.40] 6245 6 |2: |2; |9: 0 295.75 271.6b 263.35 259.55 25545 252.05
52856.800 7495 6 |2 (a6 2|(0% 307.0Q 281.76 273.35 269.30 265.10 261.65
b88.25] 7495 6 |2 (alb 2|(n% 338.45 313.35 304.95 300.85 29645 293.20
0295.05) .7495 8| 2(@% 2/(1% 345.15 320.06 311.60 307.60 30320 299.90
3295.05] 7495 8 |2 (a6 2 (0% 345.15 320.06 311.60 307.60 30320 299.90
295.05 .8745 8 [2" |2" 10; 345.15 320.06 311.60 307.60 30320 299.90
4311.90) .8745 8 |2" [2" 10; 1 362.15 337.15 328.65 324.60 320/30 317.00
3813.30] .8745 8| 2<t% 2 <0% 363.55 338.3D 329.0 325.85 32160 318.15
8326.20] 9995 8 |2 <g% 2/ <a% 376.45 351.2D 342.75 338.85 33460 331.20
330.400 9995/ 8 [3 |3 |11; 380.80 355.55 347.10 343.15 33885 335.50
] 2339.959) 9995 8 |3 |3 |[11; 390.25 365.0p 356.60 352.50 348,25 344.90
' 54363.75 9995 8| 3& 3&| 12 404.00 378.70 370.40 366.40 362,05 358.55
'5 4164 M6364.70) 9995 8 |3&| 3& |12 415.10 389.8D 381.50 377.50 37310 369.80
41648 376.991.2495 8| 3;|3; 12; 427.25 402.10 393.70 389.65 385/35 381.95

*Quantities of 15 or more - price of fractional size in same size range.

Y *#"- $"3#*%& 500- */$ t TBMFT!IIBOOJC




$0/5*/6&% '30. 1" (& 5:1& '3"$5*0/"-

DIMENSIONS FINISHED TO MODIFIED TOOL DIAMETER
MAX.|NO|  LENGTH PRICE EACH - BASED ON QUANTITY ORDERED
SHANKOF| . -/ CARJOVE )
DIAM.[FLTS"-'| BIDE ALL 1 2 3 4 5-7 | 814
1.2495 8| 3;|3; [12; $471.7%$447.75$439.70$435/95$431.70$428.60
1.2495 8| 3:|3; |13 513.90 490.00 481.85 478.10 473[90 470.80
10§1.2495 8| 3;|3; |13 522.00 498.05 490.00 486.20 481195 478.90
518.10§1.2495 10| 3;|3; |13; 566.00 542.00 533.90 530.20 526/10 522.80
56539.5001.4995 10| 3;|3; [13; 587.35 563.45 555.35 551.60 547,40 544.25
1.4995 10| 3:|3; |14 615.95 591.90 583.90 58015 575(90 572.75
.30§1.4995 10 3; 3; 14 652.15 628.25 620.10 616. 30 612| 15 609.05
626.20§ 1.4995 3:/3; |14 674.10 650.15 642.10 638.85 634,05 631.00

COOLANT FED REAMERS AT OO
CARBIDE TIPPEDR: 144 &53%3

FLUTE FED FOR THRU HOLES
R STRAIGHT FLUTES & SHANK

/05& 5PPM EJBNFUFS JO NJMMJINFUFST NN BMM PUIFS EJNFOTJPOT JO JODIFT "MTP NPE.

ALL DIMENSIONS FINISHED TO MODIFIED TOOL DIAMETER
L TYPE] MAX. | NO|_LENGTH PRICE EACH - BASED ON QUANTITY ORDERED
METRI®SHANK OF | FLT @ OVER
PRICH DIAM.|FLT$CARE. 21 2 3 4 5-7 | 8-14 14
5 $176B0 .1704 |4 *1 & $189.10$181.05$177|10$172.95$169.55 $164.90
176801805 4 |*1& | 5 189.10 181.05 177.10 172/95 169.55 164.90
176802075 4 |*1& | 5 189.1p 181.05 177.10 172\95 169.55 164.90
1760 .2p65 |4 *1; 189.10 181.05 177.10 172,95 169.55 16{4.90
. 2405 4 *1 189.10 181.05 177.10 172,95 169.55 16{4.90
5 180j52485 4 [*1; |6 192.7D 184.60 180.50 17655 173.15 168.65
0 180p52485 4 [*1; |6 . . . . : .
5 194B5 2792 |4 1; 206.7D0 198.60 19470 190,60 187.15 182.60
0 194pBs 2792 |4 1; . . . . : .
5 194B52792 4 | 1; |6 206.7D0 198.60 19470 190,60 187.15 182.60
0 194B53105 4 | 1" |7 206.70 198.60 19470 190,60 187.15 182.60
5 194B5 3105 [4 1" - - - - - -
0 1985 3105 |4 1" 211.3D 203.00 199.05 195,00 191.55 186.95
5 203403730 6 | 1" |7 215.75 207.45 20355 19945 196.10 191.45
0 20303730 6 | 1" |7 . . . . ) .
5 203p0 3730 |6 1" 215.75 207.45 20355 19945 196.10 191.45
0 20340 .4B55 |6 2 215.76 207.45 20365 19945 196.10 191.45
5 20304355 6 | 2 8 . . . . : .
0 214p04355 6 | 2 8 226.35 218.30 21440 210,35 206.90 20R.30
5 214p0 4855 |6 2 - - - - - -
0 2165 .4B55 |6 2 229.20 221.10 217.20 213,05 209.80 205.05
5 21880 .4B55 |6 2 231.05 222.90 21800 214,90 211.50 206.90
5 21880 5615 |6 2& 231.06 222.90 218.90 214,90 211.50 206.90
0 24075 5615 |6 2& 253.05 244.85 24100 236,95 233.55 228.85
0 24075 5615 |6 2& 253.05 244.85 24100 236,95 233.55 228.85
0 256p5 5615 |6 2& 268.40 260.35 256.40 252/35 249.00 244.45
5 256p5 .6R45 |6 2 268.4D0 260.35 25640 25235 249.00 244.45
5 256R5 .6245 |6 2; 268.40 260.35 256.40 252/35 249.00 244.45
0 256p5 6245 |6 2; 268.40 260.35 256.40 252/35 249.00 244.45
0 263PB5 .6245 |6 2; 275.70 267.65 263.70 25955 256.25 251.60
0 263B5 .7495 |6 2 (2% 275.70 267.65 263.70 259,55 256.25 251.60
5 3045 7495 |6 2 (n% 317.6D 309.25 305.10 300/85 297.35 292.65
5 31160 .7495 |8 2 (2% [ 3a®a0 324.35 315.90 31175 307/60 304.05 299.25
0 31160 .7495 |8 2 (a% 324.35 315.90 311.75 307,60 304.05 299.25
0 3110 8745 |8 2 324.35 315.90 311.75 30760 304.05 299.25
5 328J65 .8745 |8 2 341.4D0 333.05 328.75 324,60 321.05 316.30
0 329J85 .8745 |8 2<% -IFEHEL 342.65 334.20 33015 32585 322.40 317.55
0 342f75 9095 |8 2<n% D 355.55 347.10 343.00 33885 335.35 330.40
0 34710 9095 |8 3 359.85 351.55 347.85 34315 339.65 334.80
0 35660 .9095 |8 3 369.30 360.95 356.85 35250 349.10 344.25
0 37040 9095 |8 3& 383.06 374.70 370.65 366,40 362.85 358.00
0 38150 .9995 |8 3& 394.10 385.75 381.65 377/50 374.00 3609.10
0 393J70 1.2495 |8 3B; 406.4D 398.00 393.95 389/65 386.25 381.30

>w DBSCJEF MFOHUI

XXX IBOOJCBMDBSCJEF DPN t )"/ /*#"- $"3




\NORLD CLa Ss

COOLANT FED REAMERS T g
CARBIDE TIPPEDR:1¢4 13"$5%0/"-

CENTER FED FOR BLIND HOLES ; i
RIGHT SPIRAL FLUTES
STRAIGHT SHANK

80 LOW STRENGTH STEELS
100 MEDIUM STRENGTH STEELS
120 HIGH STRENGTH STEELS

MODIFICATION SPrompt“delivery)

t . PEJOFE UPPM EJBNFUFS
.FUSJD UPPM EJBNFUFS
$MPTFS UPPM EJBNFUFS UPMFSBOL
$VUUJOH EJBNFUFS SFEVDFE GPS 7
&OE DIBNGFS PUIFS UIBO i
&OE DVUUJOH PS DPSOFS SBEJVT
*ODSFBTFE EFDSFBTFE DJSDVMBS |
*ODSFBTFE EFDSFBTFE UPPM EJBNF

QSJDFE

TYPE 411" FOR NON"FERROUS MATERIALS
5:1& q '03 $"45 *30/4

TYPE 415" FOR STEELS & HIGH TEMP ALLOYS
t $FOUFS DPPMBOU PVUMEFEU t 4lPSUFOFE TIBOL PS SFEVDFE TIBO

t IPMJTIFE gVUFT @VUF MPOH DBSCJEF PO wUPPM EJMRPUFSPEOYBRBSRE@ S IBOL
t 5PPM HFPNFUSZ BOE DBSCJEF HSBEF BQQSPQSJBUF GP &PBaYOB BVWEHIMBCNEDIJOFE

t %FUBJMFE TQFDJSDBUJPOT PO QBHF TITANIUM NITRIDE # TiN
USE:
t $FOUFS DPPMBOU PVUMFU GPS SEFBNJOH CMJOE IPMF
back UPXBSET UIF TIBOL
t *NQSPWFT IPMF 60JTI TQ

t
t
t
t
t
t
t

TITANIUM CARBONITRIDE # TiCN

ZIRCONIUM NITRIDE # ZrN

BOE QFSNJUT IJHIFS GFFET M MJIGF

DIMENSIONS FINISHED TO MODIFIED TOOL DIAMETER
T$EE< MAX.|NO| __ LENGTH PRICE EACH - BASED ON QUANTITY ORDERED
i {SHANKOF| -, -|CARJOVE .
DIAM.|FLT$"-'| BIDE ALL 1 2 3 4 5-7 | 814
2405 4]1;| ; |6 $204.25$181.70$174/10$17Q.50 $165.55 $163.50
2485 4 |1;|; 6 206.35 184.5%5 177.25 173.80 170/10 167.00
2792 4 [1; 11; |6 223.55 200.95 193.30 189.70 18565 182.70
2792 4| 1;|1; |6 224.85 202.30 194.80 191|15 187.15 184.10
3105 4|1"|1" |7 226.76 204.00 196.50 19295 189.10 186.10
3105 4 [1" 1" |7 227.20 204.70 197.15 193/50 189.55 186.55
3730 6 [1" |1" |7 229.20 206.45 198.95 195/40 191145 188.50
3730 6|1"|1" |7 230.85 208.10 200.60 196.95 19305 190.05
4355 62 | 2 8 239.25 215.95 208.10 204.45 200/45 197.45
4355 6 |2 |2 8 246.15 222|90 215.10 21[.45 207.45 2D4.35
4355 6 |2 |2 8 246.15 222|90 215.10 21[.45 207.45 2D4.35
4355 6|2 |2 8 254.20 230.90 223.10 219.50 21540 212.30
5615 6| 2& 2&| 9 254.20 230.90 223.10 219.50 215/40 212.30
5615 6 [2&|2& | 9 281.10 257/95 25Q.05 246.30 242.40 289.30
5615 6 [2&|2& | 9 281.10 257/95 25Q.05 246.30 242.40 289.30
5615 6|2& 2&| 9 291.40 268.10 260.35 256.70 252|60 249.40
6245 6]2;|2; |9; 273.70 251.80 244.35 241.00 237\25 234.30
6245 6 [2; [2; |9; O 310.30|287.00 279.3% 275.55 271.65 268,40
6245 6 [2; [2; 19; O 313.55|290.30 282.55 278.85 274.95 271/85
6245 6]2;|2; |9; 318.70 295.40 287.60 283.80 279,95 276.75
7495 6|2 @% 2/(2% 334.90 311.00 302.80 299.05 29485 291.65
7495 6 |2 (ab6 2(n% 9090 [352.05|327.95 319.90 316.15 311.85 308.70
7495 8 2 (abh 2(2% 9410 |366.70|342.50 334.60 330.60 326.40 323.20
7495 8|2 (4% 2/(2% 367.45 343.45 335.35 331.40 327|30 324.15
8745 8| 2"|2" [10; 368.03 343.90 335.85 332.00 327/90 324.60
8745 8 [2" |2" 10; 376.90| 352.95 344.75 340.85 33675 33355
8745 8 |2<9% 2/<a% 1.1280 | 388.45 364.25 356.25 352/35 348.25 345.05
9995 8| 2<n% 2 <a% 412.60 388.60 380.40 376.70 372/35 369.10
9995 8|3 |3 | 11; 417.30 393.20 385.15 381.30 377/15 374.00
9995 8 [3 |3 |11; 428.00 403.85 39575 391.90 387.85 384.50
9995 8 |3&|3& |12 443.50 419/30 411.15 407.45 403.25 400.00
' 9995 8| 3& 3&| 12 455.75 431.60 423.35 419.70 41550 412.40
41148 421.3501.2495 8] 3;[3; 12; 469.50 44550 437.35 43340 42935 426.15

)L

$"3#*% & 500-

*Quantities of 15 or more - price of fractional size in same size range.
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1,
08 1y ysa

STRAIGHT SHANK

5:1& qg '03 /0/q'&33064
TYPE 418 " FOR CAST IRONS

TYPE 419 " FOR STEELS & HIGH TEMP ALLOYS

t $SPPMBOUeW WMBBT JO

."5&3*"-4

t 1PMJTIFE ¢VUFT @gVUF MPOH DBSCJEF PO

t %FUBJMFE TQFDJODBUJPOT PO QBHF

USE:

t '"MVUF DPPMBOU PVUMFUT GPS SFBNJOH UISV IPMFT B A& IEIENREIB] =27\
forward UISPVHI UIF
t *NQSPWFT IPMF 60JTI

IPMF CFJOH SFBNFE
BOE QFSNJUT IJHIFS GFFET

COOLANT FED REAMERS
CARBIDE TIPPEDR:1¢4

FLUTE FED FOR THRU HOLES
RIGHT SPIRAL FLUTES

WIS T

l3l|$5*0/|l_

40 | NON-FERROUS - SHORT CHIPS 41

80 LOW STRENGTH STEELS

100 | MEDIUM STRENGTH STEELS
120  HIGH STRENGTH STEELS

|| l |
MODIFICATION SPrompt“delivery)

t . PEJOFE UPPM EJBNFUFS Q
.FUSJD UPPM EJBNFUFS
$MPTFS UPPM EJBNFUFS UP
$VUUJOH EJBNFUFS SFEVDF

t

t

t

t &OE DIBNGFS PUIFS UIBO

t &OE DVUUJOH PS DPSOFS SBEJVT
t

t

t

*ODSFBTFE EFDSFBTFE DJSDVMB!

*ODSFBTFE EFDSFBTFE UPPM EJB

4IPSUFOFE TIBOL PS SFEVDFE TII
t 'MBU T PS UBOH PO TIBOL

w UPPM BIBANSFWICSHBE OBFWEBRBEM F
t 5PPM HFPNFUSZ BOE DBSCJEF HSBEF BQQSPQSJBUF G

TITANIUM NITRIDE # TiN eSS
TITANIUM CARBONITRIDE # TICN

viruvunro UI"I"M MJGF

o DIMENSIONS
| TYPES MAX. | NO. LENGTH
PRICEISHANK OF FLTCAR-
. DIAM.|FLTS$ BIDE
$170.80 .2405 4 1;
9 18p.8gM85 4 |1;|; |6
1914152792 4 |1;[1; |6
192.60 .2792| 4| 1;1;
112 194.40 |310% 4| 1M
13  196.0%105 4 |[1"|1" |7
4 19418730 6 (1" 1" |7
5 19895 .3730] 6 |1"|1
201.19 43835 6 2| 2
17 20B.5855 6 |2 |2
8 2058355 6 |2 |2
19 21pb.75 4355 6| 2
PO 21p.75 p615 6| 2 &
1 2448%615 6 [2&|2&
2 244)8%615 6 [2&|2&
P3 25%55 .b615 6| 2&
25556 .6245 6 2; 2;
2794245 6 |2;2; |9;
274.88245 6 [2;2; |9;
28%.05 .b245| 6| 2;|2;
28 299.30 7495 6| 2 (@%
31F.12495 6 |2 (9% 2
3328407495 8 |2 (9% 2
B1 33B.25 7495 8| 2 (%%
333.80 87445 |8 2" 2"
38498745 8 |2" 2"
6 346.8745 8 |2 <m% 4
402.65 .9995| 8 | 2<%
407.85 9995 8 B
4196%995 8 |3 |3
44  486.9995 8 |3 &3 &
450.10 .9995| 8| 3 &
465. 12495 8 3: 31

XXX

IBOOJCBMDBSCJEF DPN

TQ rrci NJ UI
FINISHED TO MODIFIED TOOL DIAMETER
PRICE EACH - BASED ON QUANTITY ORDERED
2 3 4 57 | 8-14*
$194.7p $186.55 $182/65 $176.60 $17p.20
205.05 196.85 193.00 18890 185.55
215.20 207.10 203.85 199|05 195.85
216.70 208.60 204.75 20050 197.45
218.65 210.50 206.70 202|50 199.30
219.25 211.30 207.80 203|05 199.85
221.25 213.20 209.20 205|15 201.85
223.05 214.90 211.05 206{90 203.65
225.35 217.30 213.85 209|15 205.95
232.60 224.55 220.80 21650 213.30
232.60 224.55 220.80 216|50 213.30
241.00 232.80 229.00 224]75 221.50
241.00 232.80 229.00 224|175 221.50
269.15 261.00 257.05 25290 249.65
269.15 261.00 257.05 25290 249.65
279.65 271.80 267.80 26370 260.35
279.65 271.80 267.80 263|70 26(.35
299.50 291.45 287.60 28340 280.20
303.00 294.85 291.05 28680 283.50
308.20 300.05 296.20 29200 288.80
324.45 316.05 311.00 30765 304.20
342.25 333.80 329.f5 32540 322.10
357.4D 348.90 345.05 34070 337.30
358.40 349.5 34585 341|55 338.20
359.00 350.40 346.40 342|15 338.75
410.00 401.55 397.55 39325 389.80
411.6D 403.25 399.20 394/95 391.50
42750 419.15 41515 410[90 407.45
432.90 424.85 420.50 41615 413.75
444.70 436.15 432.00 42795 424.55
461.65 453.10 449.00 444/90 441.45
47525 466.45 462.85 45860 45.15
490.45 481.90 477.00 47360 470.20

*Quantities of 15 or more - price of fractional size in same size range.

5&-
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\NORLD CLa Ss

F

STRAIGHT SHANK

5:1& g '03 /0/q'&33064
5:1& qg '03 $"45 *30/4
5:1& g '03 45&&-4

t SPPMBOUeRYWMBBT JO

t

t

t

t
USE:

t

gV TIlemvard UISPVHI UIF
t *NQSPWFT IPMF 60JTI

42748

)L

"5&3*"-

%FUBJMFE TQFDJO6DBUJPOT PO QBHF

LUTE FED FOR THRU HOLES
LEFT SPIRAL FLUTES

4

)*() 5&.1 "--0:4

I1PMJTIFE ¢VUFT @VUF MPOH DBSCJEF PO
-FGU TQJSBM gVUFT TIPVME OPU CF VTFE PO CMJOE g
5PPM HFPNFUSZ BOE DBSCJEF HSBEF BQQSPQSJBUF e}

COOLANT FED REAMERS
CARBIDE TIPPEDR:1¢4

VI T

l3l|$5*0/ll_

40 NON-FERROUS - SHORT CHIPS

42

80 LOW STRENGTH STEELS
100 MEDIUM STRENGTH STEELS
120 HIGH STRENGTH STEELS

MODIFICATION SPrompt“delivery)

t

'MVUF DPPMBOU PVUMFUT GPS SFBNJOH UISV IPMFT B
IPMF CFJOH SFBNFE

t
t
t
t
t
t

t

_PEJOFE UPPM EJBNFUFS
_.FUSJD UPPM EJBNFUFS
$MPTFS UPPM EJBNFUFS UPMFSBOL
$VUUJOH EJBNFUFS SFEVDFE GPS T
&OE DIBNGFS PUIFS UIBO
&OE DVUUJOH PS DPSOFS SBEJVT

*ODSFBTFE EFDSFBTFE DJSDVMBS |
*ODSFBTFE EFDSFBTFE UPPM EJBNF
wurPPM EfBREUESFHOE RRS FSsSFEVDFE TIBO

'"MBU T PS UBOH PO TIBOL

'\é PR OB RVWEEINMBCNEDIJOFE
TITANIUM NITRIDE # TiN

TITANIUM CARBONITRIDE # TiCN
ZIRCONIUM NITRIDE # ZrN

QSJDFE

$"3#*% & 500-

*/$

BOE QFSNJUT IJHIFS GFFET TQ M MJGF
DIMENSIONS FINISHED TO MODIFIED TOOL DIAMETER
.|NO.LENGTH PRICE EACH - BASED ON QUANTITY ORQERED
OF | -, {CARIOVE B
.|FLT$ ~'|BIDEH 1 2 3 4 57 | 8-14
05 @4 1; $245.55 $221.25 $213,20 $209.20 $205.15 $201.85
401505 B 257.40) 233.30 225.20 221.25 21720 21385
4 11:1; |6 269.25 244.90 236.95 233.05 228/85 224.60
2792) 4|10, 270.85 246.65 238.50 234|75 230.60 22[.20
3105 4 171" 273.30 249.0 240.90 237|00 232.80 22D.70
41" |7 274.15 249.95 241.80 237.95 233|65 23(.55
6 |1 L |7 276.30 252.00 243.90 240410 23595 232.60
3730 6] 11" 278.20 254.10 245.95 242.10 237|95 234.60
5 6 2 2 8 281.39 257.00 248.90 244.50 240|90 237.65
612 |2 | 8 286.10 261/80 253.70 249.95 245.70 242.45
6|2 |2 | 8 289.55 26530 257.15 258.40 249.15 245.95
4355 6| 2 | 2 294.50 270.4p 262.35 258.40 25425 250.95
5615 6 28 2& 299.15 274.95 266.75 262.95 258|75 254.50
6 |2&2&| 9 326.15 301/85 293,75 289.90 285.75 2$2.40
6 |2&28&| 9 331.80 307/55 29930 295.55 291.40 2$8.15
5615 6] 2&2& 337.79 31350 305.35 301.50 297|35 294.05
5 6 2;2; 9 343.90 319.75 311.45 307.f5 303|55 300.30
6 12:2; |9; 324.80| 316.50 312.76 308.50 305830
6 |2:2; |9; 50 |328.40| 320.2% 316.35 312.25 308.90
5245 6| 22 358.30 334.00 325.40 321.95 317|75 314.60
7495 6 2 (a% 2 4326.85 351.70 343.35 339.p5 334/85 331.40
6 |2 (9% 2|(a% 19090 [396.05 [370.80| 362.45 358.45 354.20 350.80
8 |2 (9% 2|(a% 19410 412.85)387.80| 379.30 375.30 370.90 367.60
495 8| 2 (p% 2 413.80 388.7D 380.20 376.20 371[85 36§.50
745 |8 p" 2" 10 414.39 389.2D 380.80 376.5 37235 36§.95
8 |2"2" 10; 435.15| 410.0Q 401.55 397.55 393.p5 389/80
8 |2<p% 2 <a% 1.1280| 436.85 411.6D 403.25 399.20 394|195 391.50
D995| 8| 2 <p% 2 250.65 427.5p 419.15 41515 410[90 407.45
95 8 B 4 458.1Q 432.90 424.95 420.50 41615 412.75
8 |3 |3 |11; 469.85 444.70 436115 432(20 427.95 424.55
8 |3&3&]|12 486.85 461)65 453.10 449.20 444.90 441.45
9995/ 8| 3&3& 500.45 475.25 466.45 462.85 458/60 45§.15
b5 8 3 3] 12; 51545 490.45 481.90 477.90 473[60 47Q.20

t

TBMFT!IBOOJC




\NOR\—D CLA Ss

1,
08 1y ysa

TYPE 490

1JO DSPTT IPMF

~ o~ o~ o~ o~

$FOUFS DPPMBOU PVUMFU
'MVUF MPOH DBSCJEF
3JHIU TQJSBM QPMJTIFE aVUFT
1PTJUJWF GBDF SBLF BOHMFT CFIJOE DFOUFS
5PPM EJBNFUFS UPMFSBODF QMVT

3BEJBM FEHFE GPS DVUUJOH TNPPUI

4* *-"3 50 #"3#&3 $0-."/
AND METCUT OFC REAMER

UpP

COOLANT FED REAMERS
CARBIDE TIPPEDvrE 490 FRACTIONAL

40 NON-FERROUS - SHORT CHIPS

80 LOW STRENGTH STEELS

100 MEDIUM STRENGTH STEELS
120 HIGH STRENGTH STEELS

4

MODIFICATION SPrompt“delivery)

t

—~ o~ o~ o~~~ —

.PEJO6FE UPPM EJBNFUFS
.FUSJD UPPM EJBNFUFS
$VUUJOH EJBNFUFS SFEVDF
&OE DIBNGFS PUIFS UIBO
&OE DVUUJOH PS DPSOFS SB
*ODSFBTFE DJSDVMBS NBSHJO

*ODSFBTFE EFDSFBTFE UPPM EJB
$PBUJOHT BWBIJMBCMF

TITANIUM NITRIDE # TiN
TITANIUM CARBONITRIDE # TiCN

ZIRCONIUM NITRIDE # ZrN

w NJOVT w

Q

BDDVSBUF IPMFT XIJMF NBYJNJ[JOH UPPM MJGF

XXX

IBOOJCBMDBSCJEF DPN

DIMENSIONS FINISHED TO MODIFIED TOOL DIAMETER
LENGTH .
prICHSHANKSHANK NO: PRICE EACH - BASED ON QUANTITY ORDERED
DIAM.|LENGTH QF JFLUTE (@VE )
' FLTS|CARBIDEALL 1 2 3 4 57 | 814
2 $150.55 |#0% . 6 ; $243.30 $196.75 $181.30 $173/90 $165.90 $159.65
15280 #ao "l 6 C 2 (% 24555 199.05 183.45 176.00 168.10 161.90
15280 #00 "l 6 C |2 (a% 24555 199.05 183.45 176.00 168.10 161.90
156p0 00 1 6 (2% 249.70 203.30 187.80 180.25 172/25 166.05
156.90]  (n9 1 6 (1% 249.70 203.30 187.80 180.25 172/25 166.05
17165 (0% 1 6 T3 264.35 217.75 202.30 194.90 186.90 18060
171055 (0% 1 6 R 264.35 217.75 202.30 194.90 186.90 18060
19035 (% 1 6 . 283.100 236.65 221.10 213.60 205.70 199|40
190.25 0o 1 6 "4 283.10| 236.65 221.10 213.60 205.70 19940
2000 (0% 1 6 <atf 4 293.55 2477.15 23150 224.05 216.10 209.90
8  20§30(0% 1 6 <atq 4 304.70 256.40 240.20 23250 224.35 P17.75
249.45 1 1; g 1 5 345.95 297.80 281.60 273.90 265.65 259|15
249.6p 1 1; 8| 1 5; 345.95 297.80 281.60 273.90 265.65 259|15
276. 1: 8| 1& | 6 376.75 326.835 30960 30150 292.85 286.10
27430 1; 8| 1& | 6 376.15 326.85 30960 301,50 292.85 286.10
283fo 1 1: 3 18 6 383.65 333.2%5 316.40 308.35 299.85 292|90
283.1p 1 1; 8| 1&| 6 383.65 333.2%5 316.40 308.35 299.85 292(90
303. 1: 8| 1& | 6 404.10 353.75 336.80 328,75 320.20 313.45
4 30B. 1: 8| 1& | 6 404.10 353.75 336,80 328.75 320.20 313.45
3230 1 1] 3 18 6 42450 374.05 357.15 349.20 340.65 333|80
32399 1 1; 8| 1& | 6 42450 374.05 357.15 349.20 340.65 333/80
339fra 1: 10| 1& | 6 440.25 389.80 373/05 365.00 356.35 349.65
339 1; 10 | 1& | 6 44025 389.80 37305 365.00 356.35 349.65
36005 1 1; 10 1& 6 460.65 410.30 393.50 385.50 376.85 370/05
360.14 1 1; 10| 1& | 6 460.65 410.30 393.50 385.50 376.85 370/05
378ka 1: 10| 1& | 6 478.85 42840 411,55 403.55 394.95 388.05
0 378.25 1: 10| 1& | 6 478.85 42840 411555 40355 394.95 388.05
39605 1 1: 10 1& 6 496.75 446.4% 429.6D 421.65 412.90 406/30
396.4p 1 1; 10| 1&| 6 496.75 446.4% 429.6D 421.65 412.00 406|30

t 5&-

t

*Quantities of 15 or more - price of fractional size in same size range.
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NORLD CLa Ss

1,
408 Iy ush

5:1&

MATERIAL SPECIFIC STEP REAMERS

CARBIDE TIPPEDR:1¢4

STRAIGHT FLUTES

FLUTE LONG CARBIDE

$655%/( 03 /0/ $655*/( 1*-05
45 q '03 /0/q'&33064

"5&3*"-4

TYPE 458ST " FOR CAST IRONS

45 45 45

. 100 MEDIUM STRENGTH STEELS 4
TYPE 459ST " FOR STEELS & HIGH TEMP ALLOYS
t 1PMJTIFE gVUFT TUSBJHIWSKUHF WRFOBDDBSCJEF BOELT
t 5PPM HFPNFUSZ DBSCJEF HSBEFVMBQRISPD 8 BHUFOEER NBU
t %FUBJMFE TQFDJODBUJPOT B®BE EMBBFMBCMF NP EJ6BBHIPE
FLUTE LENGTH-——= OFD a2 EINFOTIFOT BODPSEIO
STEP LENGTH () % ( ) JOEJDBUFE PO MJOF ESB
CHAMFER LENGTH (H) QJMPU JT DVUUJOH PS OPO DVU
>\ CFJOH NBDIJOFE
A
f i /05& 3FDPNNFOEFE TUPDL SFNP
DVUUJOH EJBNFUFS .BYJNVN CF
{ JWSESWEETTEE?((Q NJOPS EJBNFUFS DVUUJOH PS O
\ = OPU FYDFFE #PUI NBKPS BOE
T ) EJBNFUFS NVTU CF XJUIJO DVUU
>/ ) MJTUFE /PO DVUUJOH QJMPU EJ
UIBO DVUUJOH EJBNFUFS SBOHF
INCLUDED ° INCLUDED °
STEPANGLE (D) — CHAMFERANGLE (G) — DVUUJOH QJMPU NJOJNVN EJBNF

H UP UIF
XJOH !
YJJOH BO

[

T
N
U
D
B

W B
UXFF
PO D
p

nw<Oo

EJ

MIO TZg

NJ
JO
BNFUFS
BT JOEJ
UFSw DP

) LI*

$"3#*%& 500- */$

TBMFT!IBOOJC



MATERIAL SPECIFIC STEP REAMERS 'l
CARBIDE TIPPER:184 45 45 45

RIGHT SPIRAL FLUTES
FLUTE LONG CARBIDE
$655*/( 03 /0/ $655%/( 1*-05

5:1& 45 q '03 /0/q'&33064 ."5&3*"-4
5:1& 45 q '03 $"45 *30/4 00 D 2

TYPE 444ST " FOR STEELS & HIGH TEMP ALLOYS
t IPMJTIFE gVUFT SJHIU TQESBMSBUYHFUMIP@BLDBSCJEH B 1
t 5PPM HFPNFUSZ DBSCJEF HBBEFMBQRISPH 8 BHUFOGES| NBU |
t %FUBJMFE TQFDJ6DBUJPOT B®BE BMBBFMBCMF NPEJOSDBUJPO

.
40@4%%3»\
IN USA

ORDERING INSTRUCTION

~a———— FLUTE LENGTH ————=| 4Q0FDJGZ EIJNFOTJIPOT

MEUUFST " # $ % (

- ~— STEP LENGTH (C) MJOF ESBXJOH "MTP

DVUUJOH PS OPO DVU

CHAMFER LENGTH (H) NBUFSJBM CFJOH NBD

>\ fn /05& 3FDPNNFOEFE TU

- . {B JT QFS DVUUJOH EJi

CFUXEFO NBKPS BOE N

- MAJORDIAMETER(A) DVUUJOH PS OPO DVU
‘ | MINOR DIAMETER (E) NSOPS DVUUIOH EIBN
= / 2 } XJUIJO DVUUJOH EJBN

} /PO DVUUJOH QJMPU H

TNBMMFES UIBO DVUUJ

INCLUDED ° INCLUDED ° BT JOEJDBUFE JO UIF
STEPANGLE (D) — CHAMFER ANGLE (G) — NJOJNVN EJBNFUFSw IO

Y *#Y- $"3#*% & 500- */$ t TBMFT!IBOOJCBH/



‘“0\1\—0 CLA Ss

MATERIAL SPECIFIC STEP REAMERS ‘s
CARBIDE TIPPEDB:184 45 45 45

LEFT SPIRAL FLUTES
FLUTE LONG CARBIDE
$655%/( 03 /0/ $655*/( 1*-05

5:1& 45 q '03 /0/q'&33064 ."5&3*"-4

5:1& 45 g '03 $"45 *30/4

TYPE 484ST " FOR STEELS & HIGH TEMP ALLOYS
t 1PMJTIFE ¢VUFT MFGU TE@JEBSIBAWUF MBOH DBSCJHF BO
t -FGU TQJSBM gVUFT TIPVMEBFIPU CF VTFE PO CMJOEg IP !
t 5SPPM HFPNFUSZ DBSCJEF HESEFMBQRISPH 8 BHUFOG B-S—N-B+ !
t %FUBJMFE TQFDJO6DBUJPOT B®® EMBBFMBCMF NPEJODBUJPO

ORDERING INSTRUCTION
FLUTE LENGTH 4QFDJGZ EJNFOTJPOT
—_ —~—— STEP LENGTH (C) MFUUFST " # $ % (
MJOF ESBXJOH "MTP
CHAMFER LENGTH (H) DVUUJOH PS OPO DVUU
NBUFSJBM CFJOH NBD
*A *B /05& 3FDPNNFOEFE TUP
JT QFS DVUUJOH EJBN
CFUXFFO NBKPS BOE NJ
— MAJOR DIAMETER (4) DVUUJOH PS OPO DVUU
MINOR DIAMETER (B) OPU FYDFFE #PUI NB
7 ’ NJOPS DVUUJOH EJBNF
f XJUIJO DVUUJOH EJB
/PO DVUUJOH QJMPU E
INCLUDED ° INCLUDED o -EE¥BJ’\$'\I£§SBUUIFB§ JDOVﬂ}’g.OH
STEPANGLE (D) — CHAMFER ANGLE (G) NJOJINVN EJBENFUFSw bp

Y *#Y- $"3#*% & 500- */$ TBMFT!IBOOJC



\NORLD CLA Ss

SOLID CARBIDE REAMERS I g

1,
08 1y ysa

SOLID CARBIDESENERAL PURPOSE CHUCKING REAMERBORT SERIES " STRAIGHT SHANK & FLUTES

TYPE804"3"$5*0/"- Hc[Zz »>w.EJBN.E.Lpg 89 WIRE - Size 1281 i, pg.89...
LETTER - Size A-_...cccvvvvvvvvevviemmmmnennnn PO 89 METRIC - 1.0 - 13.0mMM ccccceeeereeeeeeeeiiiinnnnn.... Pg 89
%&$*."- EJBNFUFS ... JQO.D.S Y 80208 T

SOLID CARBIDBIATERIAL SPECIFIC REAMERSHORT SERIES " STRAIGHT SHANK " pg 88

5:1& STRAIGHT FLUTES FOR CAST IRONS @ STEEES1&  STRAIGHT FLUTES FOR NON-FERROUS MATERIALS
5:1& RIGHT SPIRAL FLUTES FOR CAST IRONS @ S3EERS RIGHT SPIRAL FLUTES FOR NON-FERROUS MATERIAL
5:1& LEFT SPIRAL FLUTES FOR CAST IRONS @ STEELS  LEFT SPIRAL FLUTES FOR NON-FERROUS MATERIA .S

SOLID CARBIDEOOLANT FED MATERIAL SPECIFIC REAMERSORT SERIES " STRAIGHT SHARK"

CENTER FED COOLANT
TYPE 806 STRAIGHT FLUTES FOR CAST IRONS @ STEERS1&  STRAIGHT FLUTES FOR NON-FERROUS MATERIALS
TYPE 816 RIGHT SPIRAL FLUTES FOR CAST IRONS @ SFEEKRS RIGHT SPIRAL FLUTES FOR NON-FERROUS MATERIALS

FLUTE FED COOLANT
TYPE 808 STRAIGHT FLUTES FOR CAST IRONS @ STEEINSE 809 STRAIGHT FLUTES FOR NON-FERROUS MATERIALS
5:1& LEFT SPIRAL FLUTES FOR CAST IRONS @ STEELS  LEFT SPIRAL FLUTES FOR NON-FERROUS MATERIA .S

SOLID CARBIDE HEABATERIAL SPECIFIC REAMERSTEEL SHANK WITH SOLID CARBIDE HEQDH"

TYPE 800 STRAIGHT FLUTES FOR CAST IRONS @ STEED®E 801 STRAIGHT FLUTES FOR NON-FERROUS MATERIALS
TYPE 810 RIGHT SPIRAL FLUTES FOR CAST IRONS @ SMEH 811 RIGHT SPIRAL FLUTES FOR NON-FERROUS MATERIALS
5:1& LEFT SPIRAL FLUTES FOR CAST IRONS @ STEELS.  LEFT SPIRAL FLUTES FOR NON-FERROUS MATERIA _S

“mmy SOLID CARBIDE REAMERS
TECHNICAL INFORMATION

R REAMER BASICS

(FOFSBM 1WSQWPJIFSIPS QFSGPSNBODF P
TUFFM BOE DPCBMU HPPE JO B XJEF WE
Material Specisc o & YDFMMFOU JO MBSHF QSP
NBUFSJBM TQFDJ6D UPPM HFPNFUSZ

CoolantFed o & YDFQUJPOBM QFSGPSNBODF
VTJOH NBUFSJBM TQFDJ6D SFBNFS UFDI
DBQBCJIJMJUJFT NBYJNJ[FT GFFET TQF

5&%$)/*$"- 3&".*/( (6*%& */'03."5*0/ 1"(&4
$POUBDU VT GPS B 1%’ DPQZ PG i)"//*#"- 4 (VJEF UP $PTU &0FDUJ\
3FBNFS &YQFEJUF 'FFT  0SEFS NVTU CF SFDJF Vk€aler Gidineter 4 4.5 vibBe

QJFDFT NBY QFS EJBNFUFS  Uplol000  24Hour 750
%PFT /05 SFRVJSF BJS TIJQNFOUPRPEIUTF SpEv %

OWFS 72 Hour  50.00

MODIFICATION SPrompt“delivery) {t $PBUJOHT BWBIMBCME

t .PEJOFE UPPM EJBNFUFS QSJDFE CFMPX

t .FUSJD UPPM EJBNFUFS

t $MPTFS UPPM EJBNFUFS UPMFSBODF

t $VUUJOH EJBNFUFS SFEVDFE GPS TUFQ PS QJ

t &OE DIBNGFS PUIFS UIBO i ZIRCONIUM NITRIDE # ZrN
t &OE DVUUJOH PS DPSOFS SBEJVT
t
t
t
t

o o

*ODSFBTFE EFDSFBTFE DJSDVMBS NBSHJO t 4PMJE DBSCJEF IFBE BOE TUSBJHIU TIBC
*ODSFBTFE EFDSFBTFE UPPM EJBNFUFS CBDL UBSPFPM EIJBNFUFS UPMFSBODF ulsv w
4IPSUFOFE TIBOL PS SFEVDFE TIBOL EJBNFUFS PWFS w QMVT w N
'MBU T PS UBOH PO TIBOL t 41 BOL EJBNFUFS UPMFSBODF QMVT v

XXX IBOOJCBMDBSCJEF DPN t 5&- t )" IF#" - $" 3 Hefe)
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COOLANT FED MATERIAL SPECIFIC REAMERS
SOLID CARBIDE 144 o

SHORT SERIES
CENTER AND FLUTE FED COOLANT
STRAIGHT FLUTES

0[0 D R 804

$FOUFS 'FE $PPMBOU )PMFT

MODIFICATION SPrompt“delivery)

t . PEJOFE UPPM EJBNFUFS QSJDFE

t . FUSJD UPPM EJBNFUFS

t $SMPTFS UPPM EJBNFUFS UPMFSBOD

t $VUUJOH EJBNFUFS SFEVDFE GPS 7

t &OE DIBNGFS PUIFS UIBO i

t &OE DVUUJOH PS DPSOFS SBEJVT
"MVUF 'FE $PPMBOU )PMFT t *ODSFBTFE EFDSFBTFE DJSDVMBS N
t *ODSFBTFE EFDSFBTFE UPPM EJBNF
t 4IPSUFOFE TIBOL PS SFEVDFE TIBO
TYPE 806 " STRAIGHT FLUTES " FOR CAST IRONS & STEELS t 'MBU T PS UBOH PO TIBOL

5:1& q 453"*()5 '-65&4 q '03 /0/q'&33064 .5 BWIOHT BWBIMBCMF 4FF QBHF
t 4PMJE DBSCJEF IFBE BOE TUSBJHIU TIBOL
t 5PPM EJBNFUFS UPMFSBODF ulsv w QMVT w NJOVT w
PWFS w QMVT w NJOVT w
t 41BOL EJBNFUFS UPMFSBODF QMVT w NJOVT w

t 5PPM HFPNFUSZ BQQSPQSJBUF GPS NBUFSJBM CFJOH NBDIJOFE
CENTER FED COOLANT

TYPE 808 " STRAIGHT FLUTES " FOR CAST IRONS & STEELS
TYPE 809 " STRAIGHT FLUTES " FOR NON"FERROUS MATERIALS
FLUTE FED COOLANT

Y *#Y- $"3#*% & 500- */$ t TBMFT!IBOOJC



COOLANT FED MATERIAL SPECIFIC REAMERS
SOLID CARBIDE 144

1,
08 1y ysa

80 LOW STRENGTH STEELS

100 MEDIUM STRENGTH STEELS
120 HIGH STRENGTH STEELS
3JHIU 4QJSBM 'MVUFT GPS #MJOE )PM|FT i i

MODIFICATION Spromptdelivery)
t . PEJOFE UPPM EJBNFUFS Q
t . FUSJD UPPM EJBNFUFS
t $SMPTFS UPPM EJBNFUFS UP
t $VUUJOH EJBNFUFS SFEVDFH
t
t

&OE DIBNGFS PUIFS UIBO j
&OE DVUUJOH PS DPSOFS SBEJV
-FGU 4QJSBM 'MVUFT GPS 5ISPVHI )PMFtr*ODSFBTFE EFDSFBTFE DJSDVMB!
t *ODSFBTFE EFDSFBTFE UPPM EJB
t 4lIPSUFOFE TIBOL PS SFEVDFE TII
t ' MBUT PS UBOH PO TIBOL
t $SPBUJOHT BWBIJMBCMF 4FF QBHF

TYPE 816 " RIGHT SPIRAL FLUTES " FOR CAST IRONS & STEELS

5:1& g 3*()5 41*3"- '-65&4 q '03 /0/q'&38064 ."5&3*
CENTER FED COOLANT
DIMENSIONS RIGHT - CENTER RED FINISHED TO MODIFIED TOOL DIAMETER
MAX. NO. LENGTH TYPE 817 PRICE EACH - BASED ON QUANTITY ORDERED
SHANK| OF OVER- NON-
DIAM. | FLUTEg FLT ALL FERROU 1 2 3 4 5-7 8-14 | OVER 14
.1099 4 (=% 2 & 8170 $247.70 $215.05 $204.50 $199.15 $193.60|$189.35 $182.75
.1255 4 B 2; 81709 249.20 216.95 206.15 200{90 195.10 19{1.05 18§4.70
1411 4 B 2, 81710 250.2p 217.85 207.35 201}90 196.25 192.05 185.60
.1567 4 <d% 21 8171 252.70 2R0.30 209.65 P04.35 |198.75 | 194.35| 187.95
1724 4 <d% 2\ 8171 262.50 230.10 219.30 P14.15 |208.50 | 204.20| 198.00
.1880 6 1 3 81714 266|20 233.80 22B3.10 217.70 212.30 207.85 P201.50
.2193 6 1 3 81716 270{85 238.45 22).75 222.20 216.95 212.50 PR06.15
.2505 6 1,2% 3k 817 278.20 246.05 1235.30 |230.00 | 224.30| 219.95 213.65
.2817 6 1,2% 3k 817 28455 252.25 24155 |236.40 | 230.65| 226.25 219.95
.3130 6 1& 3; 81722 292.35 260,20 249.25 244.05 238.60 234.25 227.85
.3443 6 1& 3; 81724 302.95 270,35 259.70 254.55 248.90 244.55 238.40
.3755 6 1 #2% E ) 8172 6 316.65 284.45 273.55 [268.35 |262.70 | 258.45| 252.20
5:1& g -&'5 41*3"- '-65&4 g '03 $"45 *30/4 45&&-4
5:1& g -&'5 41*3"- '-65&4 q '03 /0/9'&38064 ."5&3*"
FLUTE FED COOLANT
DIMENSIONS LEFT - FLUTE FE FINISHED TO MODIFIED TOOL DIAMETER
MAX. NO. LENGTH PRICE EACH - BASED ON QUANTITY ORDERED
SHANK| OF OVER-
DIAM. | FLUTES FLT ALL 2 3 4 5-7 8-14 | OVER 14
.1099 4 (=% 2 0.80 $358.45 $B847.80 $342.55 $336.85|$332.50 $326.20
1255 4 2; 95 360.55 349.85 344{75 339.00 334.60 328.35
1411 4 2; 10 361.70 351.15 345{70 340.20 335.85 329.45
1567 4 <d% 2 6.90 364.50 353.70 [348.55 |342.90 | 338.70| 332.35
1724 4 <d% 2 98.70 366.35 355.80 [350.30 |344.90 | 340.50| 334.20
.1880 6 1 3 60 483.35 47R.55 467.20 4p1.55 457.45 451.10
.2193 6 1 3 15 482.85 472.10 466.95 4p1.25 456.80 450.65
.2505 6 1,2% 3 P4.15 491.90 481.00 (475.85 |470.20| 465.95 459.65
.2817 6 1,2% 3 B1.55 499.20 488.50 [483.35 |477.75| 473.25 467.05
.3130 6 1& 3 55 52730 51645 511.20 505.65 501.35 494.90
.3443 6 1& 3; .65 53745 52665 521.30 515.80 511.50 505.20
.3755 6 1 #2% g | 86.50 553.90 5$43.35 [537.95 |532.55| 528.10| 521.90

XXX IBOOJCBMDBSCJEF DPN t )"/ /*#"- $"3
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MATERIAL SPECIFIC REAMERS -

SOLID CARBIDE 144
SHORT SERIES ] oocre)

STRAIGHT, RIGHT SPIRAL, OR '
LEFT SPIRAL FLUTES
STRAIGHT SHANK

1,
0k 1y sa

80 LOW STRENGTH STEELS
100 MEDIUM STRENGTH STEELS
120 HIGH STRENGTH STEELS

5:18& q 453"*()5 '-65&4 q '03 /0/q'&330 58

5:1&

t 4PMJE DBSCJEF
t 5SPPM EJBNFUFS UPMFSBODFNUOSAT

q 453"*()5 '-65&4 q '03 $"45 *30/
IFBE BOE TUSBJHIU TIBOL
wt @vBaOL EJBWFUFS UPMFSBODFv QMVT

458 8&-4

MODIFICATIONSSee list on page 85?

w NJOVT

PWFS w QMVT w NJIJOBWPPM HWPNFUSZ BQQSPQSJBUPBERS NBUFSJBM C
DIMENSIONS EDP NO. - STRAIGHT FINISHED TO MODIFIED TOOL DIAMETER
MAX. NO. LENGTH TYPE 803 PRICE EACH - BASED ON QUANTITY ORDERED,
SHANK| OF OVER- NON-

.0580 4 #a% 1 $127.20 $79.20 $63.15 $55.65 [$47.35 |$40.85| $31.45
.0650 4 . 1" 127.65 79.50 63.55 55.00 47|70 41.25 31.90
.0730 4 . 1" 127.85 79.70 63.65 56.20 47|85 4155 31.95
.0800 4 . 2 128.50 80.65 64,55 57,00 4885 4p.35 32.90
.0880 4 . 2 12940 81.30 6535 57,70 49.60 4p.85 33.70
.0943 4 (=% 2 & 129.90 [81.70 |[65.80 |58.15 | 50.00 | 43.55| 34.10
.1099 4 (n0 2 & 182.20 |84.10 |(68.00 | 60.50 | 52.10 | 45.70| 36.40
.1255 4 N 2; 133.0b 85.10 68.95 6150 53.20 46.75 37.30
1411 4 2; 13536 87.25 71.20 63/65 5555 4890 39.55
.1567| 4 <a% 2K 140.50 P2.40 |76.30 |68.80 | 60.55 | 54.15| 44.60
1724 4 <1% 2K 143.85 P5.75 |79.70 |72.20 | 63.80 | 57.55| 48.05
.1880 6 1 3 149,80 101.75 8b.75 18.15 [0.05 |63.50 |54.15
.2193 6 1 3 15995 11195 9590 88.45 B80.15 |73.65 |64.35
.2505 6 1,9% 3k 171.90 123.75 (07.75 |100.15 | 91.95| 85.50] 76.15
.2817 6 1,49% 3k 184.95 136.90 (20.70 |113.35 | 105.10| 98.60 89.25
.3130 6 1& 3; 204.85 156,35 140.35 132.80 124.60 117.85 108.75
.3443 6 1& 3; 206.80 15895 143.00 135.35 127.15 120.55 111.20
.3755 6 1 #0% &l § 224.00 175.95 159.95 |152.20 |144.05| 137.65] 128.20
4067 6 1 #0% 3l 2p5.95 177.90 161.90 |154.30 |146.05| 139.55 130.15
.4380 6 1; 4 239.65 191/70 1784.55 168.00 159.80 153.35 143.95
4693 6 1; 4 253.05 205/00 18885 181.40 173.15 166.75 157.30

5:1& q 3*()5 41*3"- '-658&4 q '03 /0/q'&38064 ."5&3*

5:1& q 3*()5 41*3"- '-65&4 q '03 $"45 *30/4 45&&-4

5:1& g -&'5 41*3"- '-65&4 q '03 /0/9g'&38064 ."5&3*"

5:1& q -&'5 41*3"- '-65&4 q '03 $"45 *30/4 45&&-4

t 4FF EFTDSJQUJPO VOEFS 5ZIRISBM gBFOFWHIRVMGUOPU CF VTFE PO CMJOE IPMFT

%FTJHOFE XJUI NBMF DFOUFST

)"l *#" - $"3#*%& 500-

*/$

t TBMFT!IBOOJC

DIMENSIONS SPIRAL FINISHED TO MODIFIED TOOL DIAMETER
MAX.INO.| LENGTH PRICE EACH - BASED ON QUANTITY ORDERED
SHANIKOF OVER|
DIAMIFLTS FLT ALL 1 2 3 4 5-7 8-14 | OVER 14

.0948 4 ®%n 2 $134.80 [$86.30 |$70.05| $62.40 $54.00 $47.35 $37.80
1099 4 (% 2 137.35 | 88.75 | 72.50| 64.90| 56.40 49.90 40.45
1255 4 "I 2; 14585 94,50 7745 69.30 60.65 53.75 43.60
1411 4 2; 148.10 97/10 80.00 72.00 68B.30 56.25 #6.50
1567 4 Ja% 2 154.10 [103.10 | 85.95| 77.85 69.20 62.20 52.20
1724 4 % 2 157.85 [107.05 | 89.80| 81.70| 73.00 66.05 56.15
1880 6 1 3 172.75 119.35 1p1.45 1|92.95 |83.80 | 76.50 | 66.05
2198 6 1 3 185.40 131.70 113.85 105.55 |96.30 | 89.25 | 78.85
2506 6§ 1,0% 3 199.90 |146.45|128.55| 120.25 110.90 103.90 93.40
281 4 1.,0% 3 P15.65 |162.30 | 144.35| 135.90 126.8p 119.55 109.05
3130 § 1& 3; 239.50 186.20 168.15 1%9.80 150.60 143.20 [132.85
34483 § 1& 3, 24280 189.35 171.45 162.90 153.85 146.60 (136.15
3755 6§ 1#0% 3 249.45 [196.00 |178.05| 169.60 160.4%5 153.20 142.85
4067 § 1#% 251.60 [198.00 |180.10| 171.79 162.50 155.30 144.95
4380 § 1 4 266.85 213.35 195.55 187.20 1{77.95 170.75 [160.25
4698 6 1 4 281.65 228.15 210.35 202.00 192.70 185.45 [175.05




CHUCKING REAMERS ks

SOLID CARBIDEYPE 804 FRACTIONAL, WIRE/LETTER & METRIC

SHORT SERIES
STRAIGHT FLUTES & SHANK

1,
08 1y ysa

/05& %JIJNFOTJPO EFUBJMT w\BBEMBESHFSP P QBUJPOAIQFO QHJI[FT PREQUH POBMODMVEJOH

%JIJNFOTJPOT UISV w UPPM EdBNFUWKSOHWPIG d¢UF TFY UFPPW GBRBNFUWRST gWJF Zw PWFSB
XXX IBOOJCBMDBSCJEF DPN t 5&- t )" Ir#" - $" 3 AeRY
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ey CHUCKING REAMERS esren
SOLID CARBIDEvYrE 804 .0005 INCREMENTS

SHORT SERIES
STRAIGHT FLUTES
STRAIGHT SHANK

100 MEDIUM STRENGTH STEELS 8
TYPE 804 " STRAIGHT FLUTES
t 4PMJE DBSCJEF IFBE BOE TUSBJHIU TIBOL MODlF|CAT|ONSSee"Iist"on"page"85)
t 5PPM EJBNFUFS UPMFSBODF UISV w QMVT w NJOVT w
PWFS w QMVT w NJOVT w
t 41BOL EJBNFUFS UPMFSBODF QMVT w NJOVT w

t 5PPM HFPNFUSZ BQQSPQSJBUF GPS NBUFSJBM CFJOH NBDIJOFE

Y I*#E"- $"3#*%& 500- */$ t 5&- t TBMFT!IBOOJC



“puany CHUCKING REAMERS

SOLID CARBIDEYrE 804 .0005 INCREMENTS

1,
“0E 1y ysa

100 MEDIUM STRENGTH STEELS 8
TYPE 804 " STRAIGHT FLUTES ‘
t 4PMJE DBSCJEF IFBE BOE TUSBJHIU TIBOL MODIFICATIONSsee"list'on"page"85)
t 5PPM EJBNFUFS UPMFSBODF UISV w QMVT w NJOVT w
PWFS W QMVT w NJOVT w
t 41BOL EJBNFUFS UPMFSBODF QMVT w NJOVT w

t 5PPM HFPNFUSZ BQQSPQSJBUF GPS NBUFSJBM CFJOH NBDIJOFE

XXX IBOOJCBMDBSCJEF DPN t 5&-

t )RR
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ey CHUCKING REAMERS esren
SOLID CARBIDEvYrE 804 .0005 INCREMENTS

SHORT SERIES
STRAIGHT FLUTES
STRAIGHT SHANK

100 MEDIUM STRENGTH STEELS 8
TYPE 804 " STRAIGHT FLUTES
t 4PMJE DBSCJEF IFBE BOE TUSBJHIU TIBOL MODlF|CAT|ONSSee"Iist"on"page"85)
t 5PPM EJBNFUFS UPMFSBODF UISV w QMVT w NJOVT w
PWFS w QMVT w NJOVT w
t 41BOL EJBNFUFS UPMFSBODF QMVT w NJOVT w

t 5PPM HFPNFUSZ BQQSPQSJBUF GPS NBUFSJBM CFJOH NBDIJOFE

Y I*#E"- $"3#*%& 500- */$ t 5&- t TBMFT!IBOOJC



< CHUCKING REAMERS redres
SOLID CARBIDEYrE 804 .0005 INCREMENTS

%DEINUSA
|
TYPE 804 " STRAIGHT FLUTES 100 MEDIUM STRENGTH STEELS 8
t 4PMJE DBSCJEF IFBE BOE TUSBJHIU TIBOL
t 5PPM EJBNFUFS UPMFSBODF UISV w QMVT w N J QR
PWFS w QMVT w NJOVT

w |
t 41BOL EJBNFUFS UPMFSBODF QMVT w NJOVT e
t 5PPM HFPNFUSZ BQQSPQSJBUF GPS NBUFSJBM ¢ £ 1 MORFHCAT IQNSseerliston'page'ss)

XXX I1BOOJCBMDBSCJEF DPN t 5&- t )" //*#H"- $" 34
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MATERIAL SPECIFIC REAMERS s
SOLID CARBIDE HEADrpEs 800 & 801 FRACTIONAL

STRAIGHT FLUTES ;

408 s gan STRAIGHT STEEL SHANK

TYPE 801" STRAIGHT FLUTES " FOR NON"FERROUS MATERI

TYPE 800 " STRAIGHT FLUTES " FOR CAST IRONS & STEELS
t4PMJEDBSCJEF IFBE 80 LOW STRENGTH STEELS
T L b Ml i Bt 100 MEDIUM STRENGTH STEELS 800384
t5SPMFSBODFT BSFMJTUFE PO QBHF 120 HIGH STRENGTH STEELS 80078
t5PPMHFPNFUSZBQQSPQSJBUF GPS NBUFSJBM CFJOH
t %JBNFUFST Nc"\wBOE CFMPX GVSOJTIFE XJUINBMF

MODIFICATIONSSee list on page 85?
NOTE See NOEonpage® 95

DIMENSIONS FINISHED TO MODIFIED TOOL DIAMETER

J?%TEL MAX.| NO. | LENGTH PRICE EACH - BASED ON QUANTITY ORDERED
PRICEJSHANK OF | ;gOVE -
DIAM.| FLTS - ALL 1 2 3 4 5-7 | 8-14
- |.0800| 4 " |3 $131.40 $97.10 $85.25 $80.00 $73[95 $69.50
$6279880| 4 "3 131.40 97.10 85.25 80.00 73/95 6950

62)/D943| 4 <a% 3
6475 .1099 |4 <o%

71475055 4 <agp 3

D
20 131.40 97.10 8b.25 §0.00 [3.95 |69.50
13140 97.1p 85.25 80.00 73,95 6950

140.40 106.0p 94.40 88.95 83/10 7840

73411 4 1 4 142.40 108.05 9640 91105 85.05 8p.70
83pais67| 4 1 4 151.60 117.50 106,00 100.45 94.55 90.00
8500 .1724 4 1 ,2% 153.60 119.25 107.55 102.25 96.30 91]|90
9054880 6 1& | 5 - - - - - -
9(350880| 6 1& 5 159.10 124.90 11340 107.75 101.95 97.45
96B®193| 6 1, |6 - - - - - -

96.3 2193 6 1; 6 164.95 130.50 119.10 113.70 107.p5 103|10
10955505 6 | 1; |6 . . . . . .
10353505| 6 1, |6 172.05 137.90 126.30 120.p0 11505 110.40
107472817 6 1 (2% 6 - - - - - -

107.[5 .2817 6 1/(=% 176.30 142.05 130.50 125.10 119.p5 114/50

115853130 6 1(®% 6 . B . . . .
11543130| 6 1 (2% 6 70 18B.90 149.55 137.95 132.45 126.70 (122.20
1241(B443| 6 "7 - - - - - -

4 124.10 .3443 6 1" 192.50 158.20 146.70 141.40 135.45 130,90

14153755 6 7 - - - - - -
14W78755| 6 "7 210.30 175.95 164.60 159/05 153.10 148.50
150§7@067| 6 1" 7 - - - - - -

1500 .4067 |6 1" 219.05 184.60 173.3p 167.95 161.p5 157,20
159§71380| 6 1" 18 . B . - . .
159§7@380| 6 1" 8 228.25 193.80 182.40 177,00 171.10 166.40
171}4@693| 6 1" 18

171.400 .4693 6 1" 8 240.05 205.60 194.00 188.60 182.f0 178,20

221.19005| 6

22119005 6 l<o% 9
6
5

340 289.55 25%5.25 243.90 238.40 [232.45 |227.75
261406005

256p5 500 323.55 289.60 278.4D 273.10 267.30 262,90

290.75630| 6 1<% 9 R - R . ) )
29 75630| 6 1<e% 9 970 358.10 324.40 313.05 307.60 [301.95 |297.40
294.05630| 6 1<% 9 - - - - R 1
29405 5630 |6 L <a% 361.25 327.45 316.50 311.00 305.80 300(60

590 489.40 457.40 446.60 $41.50 |436.60 | 431.60
489.40 457.40 446.6D 441.50 436.50 431160
542.70 510.50 499.95 494.75 490.00 484/95

0 542,70 510{50 499.95 494.75 490.00 484.95

7840 §595.40 $63.25 552.60 |547.50| 542.55 537.50
8160 643.80 $11.60 |601.05 |595.95| 591.0§ 586.05
.8470 ©675.45 643.40 |632.70| 627.60 622.6Q0 617.70
.8780 |662.60|630.50| 619.90 614.75 609.80 604.80

9090 764.50 |[732.30 |721.75| 716.60, 711.7Q0 706.75

736.40 .9067 B8 2 410 800.25 768.25 Y57.50 [752.40 | 747.50| 742.50
77R30 .9380 |8 P 9720 835.25 |803.20 | 792.50| 787.45 782.50 777.45

800.3D .9693 30 864.40 832.25 8R1.55 $16.45 [811.60 | 806.60

4PMJEDBSCJEFIFBEBOETIBOL w w U P P@uaniifiell &7 W3-d8 more - price of fractional size in same size range.

42580 .6255 |6 4

425.206255| 6 2 9;

| 47875880 6 ;
478.79 .688) 6 2 9;

531K5 .7%05 8
579B0 .7817 |8
611150 .8130 |8
6 508.60 .8440 | 8 2

700450 .8(/55 |8 4

NN

Y *#"- $"3#*%& 500- */$ t TBMFT!IIBOOJC
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MATERIAL SPECIFIC REAMERS
SOLID CARBIDE HEAD:1¢&4

RIGHT OR LEFT SPIRAL FLUTES
STRAIGHT STEEL SHANK

TYPE 811 " RIGHT SPIRAL FLUTES " FOR NON"FERROWEFINIAS ERI
TYPE 810 " RIGHT SPIRAL FLUTES " FOR CAST IRONS & STEELBIODIFICATIONSsSee list on page 85?

1,
08 1y ysa

5:1&
5:1&

q -&'5 41*3"-
-&'5 41*3"-

t4PMJEDBSCJEF IFBE

t 4USBJHIUTUFFMTIBOL PO

IBWFBTUSBJHIUTPMJEDBSCJEF TIBOL
t5SPPMEJBNFUFSUPMFSBODF UISV

w QMVT

ww QMVT
wPWIFBV T

t4IBOLEJBNFUFSUPMFSBODF QMVT
t-FGUTQJSBM gVUFTTIPVME OPUCFVTFE PO CMJ

w

W NJOVTTUFFVMT XF SFDPNNFOE5ZQF

$BSCJEF5JQQFE 3FBNFS
t5PPMHFPNFUSZBQQSPQSJBUF GPS NBUFSJBM CTFQBWI@MDTH%EM DVUUJOH HSBEF DBBQC

SDIBSBDUFSJTUJDT

'-65&4 q '03 /0/q'&38064F.VGFUFPMTFMFDUPS PO QBHF
'-658&4 q '03 $"45 *30/4UPPAEIg EQRSPQSIBUFGPS UIFN

w U INFBNY I FESNTRIU F‘N?dBCQ)ETMIE§ HFS

JOVT
Nd\LréII'PS CFTUSFTVMUTJO SFBNJOH UP

$

UF

«

BSCJE

EDP NO. - R SPIRAL EDP NO. - L SPIRAL DIMENSIONS FINISHED TO MODIFIED TOOL DIAMETER
A= Lmax [ No. [ LENGTH PRICE EACH - BASED ON QUANTITY ORDERED
TYPE
BRICSHANK OF |  +|OVE
DIAM.| FLTS ALL 1 2 3 4 | 5-7|8-14*
$44.05 ]1099 <o 5%592.90 $83.00 $78.30 $73.50 $69|75
7BABB5 4 | <ok 3 .60101.90 92.20 87.70 82.80 78,90
7p.8011 4 |1 | 4 .00104.10 94.45 89.95 84.90 81,05
9B.45 1567 | 4 |1 .90125.20 114.45 109.50 104./L0 100[00
9850 .1724 | 4 |1 ,0% .60127.10 116.40 111.45 106.05 101{70
117880 6 |1&| 5 E . . . . .
14014880 6 | 1&| 5 144.60 133.20 127.80 121.60 11710
11§.60 .2193| 6 |1; : . . . .
11760 2193 |6 1; 6 .10151.60 140.40 134.70 128.[75 124{20
14605 6 |1; |6 - - - - - -
146205 6 | 1; |6 .90160.60 148.95 143.55 137.50 13320
141.70 2817| 6 | 1 (a9 - - - - - -
13170 2817 | 6 |1 (2% .10165.80 154.40 148.80 142.90 13830
140.3330, 6 | 1(a% 6 - - - - -
14D.8E30| 6 | 1(a%6 6 .00174.90 163.20 157.75 151.80 147(40
15{L.45 B443| 6 | 1" - - - - -

4 15145 |3443 6| 1 .70185.30 174.00 168.70 162.]70 157|90
178.0055 6 | 1" |7 - - - - - -
143305 6 | 1" |7 241.4%207.00 195.60 190.05 184.40 179|55
18B.50 .4067| 6 | 1" : : : : : :
18B.50 .4067 | 6 |1" 252.00217.55 206.25 200.715 194.50 190|20
1947580, 6 | 1" |8 - - - - - -
1984580, 6 | 1" |8 263.2(228.9( 217.45 211.95 206.20 201/45
2(8.90 14693| 6 | 1" . . . . . :

208.90 4693 6 1" 8 277.4%243.10 231.70 226.10 220.45 215|70

3 248805 6 |1<9% 9 - - - - - -

4 2435M5 6 | 1<g% 9 305.95274.75 264.30 259.40 254.110 25005
247.95 5005| 6 | 1<o - - - - - -
28f.95 .5005| 6 |1 <=9 .10818.90 308.50 303.50 298.1L0 293|95

37 3PEBBO| 6 | 1<d% 9 - - - - -
3465880 6 |1<9% 9 .60857.70 347.30 342.30 337.00 332[90

B9 330.45 |5630 6 | 1<o - - - - -
340.45 |5630] 6 | 1<n .60861.55 351.00 346.10 340.80 33650
47850 .6255| 6 |2 EH006(614.4Q 502.4D 496.50 491.10 48540

47450 6255 | 6 |2 658M5(0514.4Q 502.40 496.90 491.10 485|40
53.40 p880| 6 |2 .820@5574.05 562.10 556.50 550.90 545|20
538.40 6880 6 2| 9 45574.09 562.10 556.50 550.90 545(20
59§.60 .7505 | 8 |2 : 1633.45 621.4D 615.60 610.00 604{50
65p.00 .7817| 8 |2 BYE0687.80 675.90 670.05 664.50 658/90
6g47.50 8130| 8 |2 B0723.50 711.45 705.75 700.20 694{50

56 6f3.20 |.844Q0 8| 2 709.1Q 697.05 691.25 685.80 680|20

797.80 B755| 8 |2 1823.749 811.55 805.80 800.25 79470

824.00 .9067 | 8 |2 .889.05863.90 851.9D 846.05 840.50 835/00

: 847.30 |9380| 8 | 2 (299.26003.1( 891.25 885.40 879.50 87440

81164 ooofpo 9693 |8 P 0B7Z000935.90 924.00 918.30 912.50 907/10
4PMJEDBSCJEFIFBEBOETIBOL w w U P PrQlueniiteell &f W3-d8 more - price of fractional size in same size range.

XXX IBOOJCBMDBSCJEF
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DRILLS INDEX
AND COMPARISON CHART

DRILL BASICS

t %9SIMMT BSF FOE DVUUJOH UPPMT VTFE UR/QSPEVDEF - LRMETIXIFO
SBQJE SFNPWBM PG NBUFSJBM JT EFTJSFE

t 6TF TIPSUFTU ESIJMM BWBJMBCMF GPS BODVSBUF YRPMF MPTCBUJIRPC
BOE NJOJNVN SVOPVU GPS NBYJNVN UPFM MIJIGHF

t /PO DPPMBOU GFE ESIMMT DPOWFOUJPCBM UXJIT ESIMMT ) B3SF
HFOFSBMMZ FOFDUJWF JO IPMFT VQ UP URPPM EJIJBNFUEST EFFQ
1FDL DZDMFT TIPVME CF VTFE GPS EFFQFSSIPMFET-UP BDEIEWHE
CFUUFS DIJQ FWBDVBUJPO
Included Lip
Diameter Angle Height
Tool Diameter, i Plus MinusPlus Minus T.I.V.
| 518V Hc w i
OWFS Hc'w UISV Zw w w
OWFES Zw BISV bw W W i
OWFS sw JIsSvV w w w i
OWFS w UISV Zw w w i

Y *#Y- $"3#*% & 500- */$ t TBMFT!IBOOJC




FULL CENTERS & HALF CENTERS
CARBIDE TIPPEDBYees 592, 503, 594, 595, 596, 597

MORSE - BROWN & SHARPE - JARNO TAPERS

1,
08 1y ysa

FULL CENTERS:
TYPE 595 " MORSE TAPER
TYPE 596 " BROWN & SHARPE TAPER

TYPE 597 " JARNO TAPER
t $BSCJEF UJQ CSB[FE UP IBSEFOFE BMMPZ TUFFM CPEZ

t $FOUFS QSFDJTJPO HSPVOE UP , JODMVEFE BOHMEF
t $FOUFS UJQ DPODFOUSJD UP QSFDJTJPO HSPVOE UBQFS
USE #ALL TYPESS$: HALF CENTERS:

t $BSCJEF UJQQFE DFOUFs IpmeT QPJPB2I2v MEBEETAPER
DPODFOUSJDJUZ TP QBSUT DBO CF IFWPEBOYSBROVEN & SHARPE TAPER

BDDVSBUFMZ GPS QSFDJTJPO UVSOJOHBOEQH S IRNENOTAPER

t 81FO PQFSBUJOH BU IJHI TQFFE DBSCGJIRBNF ®RDFEyYUSYDUIPO BT GVMM DFOUFST

DFOUFS XJMM OPU XFBS BT SBQJEMZ BWHRIdOdFEYES PSP WIEFT DMFBEBRESDF GPS UIF H.

PS TDPSJOH PG XPSLQJFDF T DFOUFS IgME0JOH UPPM XIFO NBDIJOJOH B TNBMM EJBNFU
FOE PG UIF QBSU

XXX IBOOJCBMDBSCJEF DPN t 5&- t )" - $" 3 A
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Y,
0k Iy usa

TYPE 600 ' 118% STANDARD POINT

t +PCCFST MFOHUI i TUBOEBSE QPJOU
t % FUBJMFE TQFDJODBUJPOT PO QBHF

TYPE 601 ' 135% SPLIT POINT

JOBBERS LENGTH DRILLS
CARBIDE TIPPEBVYeEs 600 & 601 FRACTIONAL

118% STANDARD OR 135% SPLIT POIN

IT

10/

'&33064

4)035 $)*14

-08 453&/(5) 45&88&-4

t 4BNF BT 5ZQF BCPWF FYDFQU XJUI .&%*6. 453&/(5) 45&&-4
i TQMJU QPJOU EFTJHOFE GPS ESIJMMJOH UPVHI
BCSBTJWF PS IJHI UFOTJMF NBUFSJBMT )*() 453&/(5) 45&&-4
USE:
t 5IF NPTU QPQVMBS DBSCJEF UJQQFE MODIFICATIONSPrompt delivery)
ESIMM XJMM QFSGPSN TBUJTGBDUPSJMZ t $PBUJOHT BWBJMBCMF
VOEFS B WBSJFUZ PG DPOEJUJPOT
L 5:1& 5:1& . 5:1& 5:1&
500- %*".&5&3 -&[(5) T 10% 10%/5 500- %*".&5&3 -&[(5) ; 10*/5| 10%/5
'3"$WIREATR6 &S '-65& |0"- &% 1 /0 & &%1|'3"$ -53 %&$ |'-651& 0"-| &%1 3*$&
Njc Y~ Lc*
z V. Njc Y~ Lc*
z V. Nicyn Lc*
z 7 HJ¢cA\ NqY~? Lc
z V. > £
N c|*\ z z > £
z V. > £
z V. > £
z V. Nc[Z > 5
Lic® = Lic Nc*®
Lic® = Lic Nc
Hc Lc = HL¢AM Lc Nc
Lc® £ z & f
£ ¢ HNEc”\ N Hc
£ Nc Pc|z HLEYA z
Pcp\ £ Nc HPcA™\ HgY~” Jc
Nlc"® Lcyn JcA
Nic" IHg"\ Lcp” Lc
Nic* HHlc[Z N YA £
Hjc 1Jec\ > Nc
Hjc JE© Lc
Lc[z Hc ILcM\ £ Hc
Hjc HJc[Z N b4
Hic " z INg”\ HLEYA Jc
Hic "~ z Nclyn HqYA? >
Hic " z IPc”\ JcYA ¢’
Hic® z HLc[Z Lgqy~” £
HHicM\ Hg v JH¢M\ Jc N c
Jeyn Jc* > >
Jecyn Jc’ HNic[Z HPpeYA Lc
Jeyn Jc* Pcyn HJeyY? Lc
Jeyn Jc’ HPc[Z JqyA Hc
Leyn > Lc JeYp Hic®
JcY”? LcA > IHg[Z JcA Hc
Lcy~n > HHjcY~? Ljc" Lc
Lecy~n > 1Jdc|[Z Lc Le®
Nic Yy~ Lc = HJcY

4PMJE DBSCJEF

)"l *#" - $"3#*%& 500-

*/$

t TBMFT!IBOOJC

&%1 /0



o AIRCRAFT EXTENSION DRILLS Croy
CARBIDE TIPPEBVYees 610 & 611 FRACTIONAL

135% SPLIT POINT . .

1q
OF N usA 0/ '& 06 4 4)0

.&%*6. 453&/(5) 45&&-4

)*() 453&/(5) 45&8&-4

TYPE 610 ' AIRCRAFT EXTENSION DRILLS ' 6° OVERALL LENGT | | . | |
t § TQMJU QPJOU QFS /"4 TQFDJO6DBUJPOT MODIFICATIONSPrompt delivery)
t %FUBJMFE TQFDJ6DBUJPOT PO QBHF t $PBUJOHT BWBJMBCMF

TITANIUM CARBONITRIDE ' TICN
ZIRCONIUM NITRIDE ' ZrN

TYPE 611 ' AIRCRAFT EXTENSION DRILLS ' 12° OVERALL LENGTH
t 4BNF BT 5ZQF BCPWF FYDFQU w MPOH

USE #BOTH TYPESS$:
t'PS ESIMMJOH IPMFT OPUSBIIMM-TTTIJICMFE XJUI TIPSUFS E
t'"FFET TIPVME CF MJHIU UP NFEJVN
t /PU SFDPNNFOEFE GPS EFFQ IPMF BQQMJDBUJPOT

XXX IBOOJCBMDBSCJEF DPN t 5&- t )"/ #"- $" 3488
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SILVER & DEMING DRILLS o
CARBIDE TIPPEDRVYees 616 FRACTIONAL

118% STANDARD .

.&%*6. 453&/(5) 458&8&"4 6

)*() 453&/(5) 45&&-4$"-- 64

MODIFICATIONSPrompt delivery)

t .PEJOFE QPJOU BOE PS BOHMF
t ' MBUT PO TIBOL

t $SPBUJOHT BWBJMBCMF

TITANIUM CARBONITRIDE ' TICN
ZIRCONIUM NITRIDE ' ZrN

AL TITANIUM NITRIDE " AITIN

TYPE 616 ' 118% STANDARD POINT
t 41BOL >w EJBNFUFS Zw MPOH
t , QPJOU wPWFSBMM MFOHUI
t )FBWZ EVUZ RVBMJUZ DPOTUSVDUJPO
t %FUBJMFE TQFDJGJDBUJPOT PO QBHF
t "MMPXT MBSHFS UPPM EJENMEWA (EIYDMMJIOH VTJOH B »w

100 )--//*#"_ $"3#*%& 500- */$ t TBMFT!IBOOJC



== CORE DRILLS rriss
CARBIDE TIPPEDBYees 620 & 622 FRACTIONAL

1y,
“0g iy ysa /0/ '&33064 4)035 $)*AS

-08 4538&/(5) 45&&-4 *PS*
.&%*6. 453&/(5) 45&&* RS *
)*() 453&/(5) 45&&-4 *PS*

“5ZQFT PO QBHF

MODIFICATIONS 4FF MJTU PO QBHF
TYPE 620 ' STRAIGHT SHANK
t 'PVS MBSHF SJHIU TQJSBM IGBVIAFEE BVEFTQFFENJWSE:
t $BSCJEF UJQT CSB[FE UP IBSEFOFE UPPM TUFFM CPEZ %FTJHOFE GPS FDPOPNJDBM

t | JODMVEFE DIBNGFS BOHMF QVODIFE ESJMMFE PS QSFG
t 3JHJE EFTJHO QSPWJEFT NBYUMNFNUDWQGIQPSU GPS UIF DBSUP PG UIF UPPM EJBNF
t 5PPM EJBNFUFS UPMFSBODF QMVT w NJOVT W t 5/F CBMBODFE DVUUJOH BD
TYPE 622 ' TAPER SHANK SFNPWFT DPOTJEFSBCMZ NPS

t 4BNF BT 5ZQF BCPWF FYDFQU XJUIl UBQFS TIBOL SFBNFS PGUFO FMJNJOBUJOH
SFBNJOH PS CPSJOH PQFSBUJ

gVUFT | 2VBOUJUJFT PG PS NPSF QSJDF PG GSBD
XXX IBOOJCBMDBSCJEF DPN t 5&- t )/ #- $ 34K
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CORE DRILLS rerias
CARBIDE TIPPEDBYrEs 620 & 622 METRIC

MODIFICATION SPrompt delivery)
t . PEJOFE UPPM EJBNFUFS QSJIDFE
t .PEJOFE NFUSJD UPPM EJBNFUFS
t $SMPTFS UPPM EJBNFUFS UPMFSBO
t &OE DIBNGFS PUIFS UIBO « JODN
t &OE DVUUJOH PS DPSOFS SBEJVT
t 4IPSUFOFE TIBOL PS SFEVDFE TIB

GPS 5ZQF

t ' MBU T PS UBOH PO TIBOL GPS 57
t 41 BOL XIJTUMF OPUDI GPS TFU TD'
t ANBMMFS UBQFS TIBOL GPS 5ZQF
t $SPBUJOHT BWBJMBCMF

ZIRCONIUM NITRIDE ' ZrN
AL TITANIUM NITRIDE " AITIN

/05& 5PPM EJBNFUFS JO NJMMJIJNFUFST NN BMM PUIFS EJNFOTJPOT JO JODIFT

gVUFT

102 YUl I*#" - $"3H#*%& 500- */$ t TBMFT!IBOOJC




e CORE DRILLS " FOR STEELS o
CARBIDE TIPPEDYpPEs 621 & 623 FRACTIONAL

[SLL _sas—s)-rapeos ]

/0/ '&33064 4)035 $)*Rg

1,
08 1y ysa

-08 453&/(5) 45&&-4 PS
&%*6. 453&/(5) 45&&-R2S
Y*() 4538&/(5) 45&&-4 PS

5ZQFT PO QBHF

TYPE 621 ' STRAIGHT SHANK FOR MACHINING STEELS
t 4QFDJBM DBSCJEF HSBEF UPBRWZHBEPNFWeB oF s @RHICATIONS4FF MJTU PO QBHF
TQFFET SFRVJSFE GPS NBDIJOJOH TUFFM
t /PU UP CF VTFE GPS NBDIJOMDHDBRFO GFBSGPVRFNBUWASEBN O
BMMPZT t %FTJHOFE GPS FDPOPNJDBMMZ F
t '"PVS MBSHF SJHIU TQJSB M (FF’SMG F FFEET BVOE T @QFFENJ U IQVODIFE ESIMMFE PS QSFGP
t $BSCJEF UJQT CSB[FE UP IBSEFOFE UPPM TUFFM CPEY¥Q UP PG UIF UPPM EJBNFU
t ., JODMVEFE DIBNGFS BOHMF t 5IF CBMBODFE DVUUJOH BDU
t 3JHJE EFTJHO QSPWJEFT NBYJMNWNUUVIQPSU GPS UIFSTRI®WFT DPOTIJEFSBCMZ NPSH
t 5PPM EJBNFUFS UPMFSBODF QMVT w NJOVT w SFBNFS PGUFO FMJNJOBUJOH

TYPE 623 ' TAPER SHANK FOR MACHINING STEELS SFBNJOH PS CPSJOH PQFSBUJH
t 4BNF BT 5ZQF BCPWF FYDFQU XJUI UBQFS TIBOL

gVUFT 2VBOUJUJFT PG PS NPSF QSJDF PG GSBD
XXX IBOOJCBMDBSCJEF DPN t 5&- t )"/ # - $ 3 MK
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CORE DRILLS " FOR STEELS oy
CARBIDE TIPPEBYpEs 621 & 623 METRIC

FOUR RIGHT SPIRAL FLUTES
STRAIGHT OR TAPER SHANK

MODIFICATIONSPrompt delivery)
t .PEJOFE UPPM EJBNFUFS QSJDF
t . PEJOFE NFUSJD UPPM EJBNFUFS
t $SMPTFS UPPM EJBNFUFS UPMFSB
t &OE DIBNGFS PUIFS UIBO , JOD
t &OE DVUUJOH PS DPSOFS SBEJVT
t 4IPSUFOFE TIBOL PS SFEVDFE
GPS 5ZQF
t ' MBUT PS UBOH PO TIBOL GPS
t 41BOL XIJTUMF OPUDI GPS TFU T
t 4ANBMMFS UBQFS TIBOL GPS 52Q
t $SPBUJOHT BWBJMBCMF

TITANIUM CARBONITRIDE ' TICN
ZIRCONIUM NITRIDE ' ZrN

AL TITANIUM NITRIDE " AITiN

/05& 5PPM EJBNFUFS JO NJMMJINFUFST NN BMM PUIFS EJNFOTJPOT JO JODIFT

gVUFT
104 )--//*#"_ $"3#*%& 500- */$ t TBMFT!IBOOJC




< puay  CARBIDE TIPPED COUNTERBORES
INDEX AND TECHNICAL INFORMATION

MOST TYPES FOR INTERCHANGEABLE PILOTS

1,
0 Iy ush

/PO JOUFSDIBOHFBCMF QJMPU QJFDF DPOTUSVDUJPO

—
N NEGATIVE RADIAL RAKE ANGLE

CARBIDE DIAMETER CIRCULAR GROUND SURFACE
CARBIDE PRIMARY END RELIEF SURFACE

PILOT HOLE

CUTTING EDGE

TOOL DIAMETER
CUTTING EDGE
CHIP FORMING SURFACE ___MIN.CUT

DIAMETER
’

NOTE: STEEL CUTTING COUNTERBORES HAVE
SECONDARY END RELIEF ON CARBIDE
FOR INCREASED CUTTING EDGE STRENGTH

CUTTING EDGE

COUNTERBORE PREFORMED HOLE
7 — INTERCHANGEABLE PILOT

4\4//( WORKPIECE
STEEL END RELIEF ANGLE
PILOT SET SCREW
CARBIDE END RELIEF ANGLE

PILOT HOLE
CARBIDE LENGTH
— PILOT KNOCKOUT HOLE

COUNTERBORE BASICS COUNTERBORE SPECIFICATIONS

t 5/1F DPVOUFSCPSF JT VTFE UP FOMBSHF B QSFGPSNFE & MBLERANCES
XIFO B 8BU CPUUPN JT SFRVJSFE PS UP TQPUGRRFNHFE97BBOE DBSCJEF HSBEF BQQSP
NBDIJOF 60JTI JT SFRVJSFE NEDIJOFE
t 5/F DPVOUFSCPSF JT BO FOE DVUUJOH UPP M X4 gI2| 4 3

t FE UP UPVHI IBSEF
QJMPU UP BMJHO UIF FOMBSHFE IPMF CFJOH Nﬁ%%%%&)gil%ﬁﬂsnguB.[,;PVOUFSCPSFT X1JD
QSFGPSNFE IPMF

FDJTJPO HSPVOE DVUUJOH FEHFT

t 51F UISFF gVUF DPVOUFSCPSF UFOET UP SFE\/]B% Bleugs
IJNQSPWF 60JTI
t $PBUJOHT BSF FTQFDJBMMZ FOFDUJWF TFF |t$Pml‘oﬁ-|44JB|@l:dBP/\s§/FGFST UP "NFSJDB(
PO QBHF SNFSMZ .PSTF UBQFS TFSJFT QFS "

t 5PPM EJBNFUFS UPMFSBODF QMVT \
t 41BOL EJBNFUFS UPMFSBODF QMVT

t 4UFFM DVUUJOH DPVOUFSCPSFT IBWF
DBSCJEF GPS JODSFBTFE DVUUJOH FEH

XXX IBOOJCBMDBSCJEF DPN t 5&- t )/ # - $ 340k
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WORD

Clasg

CARBIDE TIPPED

FEEDS & SPEEDS " COUNTERBORES

"-6.*/6. #30/;&

#3744 7.0 -&"%E&% "I% '3&&
$655%/(

$)30.%6. /*$,&-
$011&3 "--0: 506()

-08 "/% .&%*6. $"3#0/ 45&&-
'3&& ."$)*/*I(
-08 "/% .&%*6. $"3#0/ 45&&-
8306()5
08 "/% .&%*6. $"3#0/ "--0:
458&- '3&& ."$)*/*/(
08 "/% .&%*6. $"3#0/ "--0:
458 6&-
45"%/-&44 458&8&- 48&3*&4
45"%|-&44 458&&- 48&3*8&4
'3&& ."$)*/*/(

)*() 453&/(5) 45&&- 8306()5
500- 45&&-

)"/ *#"- $"3#*%& 500- */$ t 5&-

t

TBMFT!IBOOJC




o AIRCRAFT COUNTERBORES e
CARBIDE TIPPEDvee 522 FRACTIONAL

INTERCHANGEABLE PILOT TYPE . .

ag STRAIGHT SHANK ’
EIN USA 0 & 064 4)0 $
TYPE 522 ' STRAIGHT SHANK
gVUFT MODIFICATIONSPrompt delivery)

'VSOJTIFE XJUIl Hc"\w DPSOFS SBEJVT

$BSCJEF UJQT CSB[FE UP UPVHI BMMPZ TUFFM CPEZ
5PPM EJBNFUFS UPMFSBOWF QMVT w NJOVT
41BOL EJBNFUFS UPMFSBODW QMVT w NJOVT
%FUBJMFE TQFDJO6DBUJPOT PO QBHF

t
! t .PEJOFE UPPM EJBNFUFS QSJDF
! t . FUSJD UPPM EJBNFUFS

! t $YUUJOH EJBNFUFS SFEVDFE GP:
! t $PSOFS DIBNGFS PS DPSOFS SBE
! t DPBUJOHT BWBIJMBCMF MJTUFE
USE:

t 'PS DPVOUFSCPSJOH BOE TGBUBMDJORANIFA BHSISPVT NBU

BOE OPO NFUBMT VTFE JO BJSGSBNF NBOVGBDUVSJOH

XXX IBOOJCBMDBSCJEF DPN t 5&- t ) /x#- $" 340
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COUNTERBORES recies
CARBIDE TIPPEDvees 512 & 514 FRACTIONAL

INTERCHANGEABLE PILOT TYPE |
STRAIGHT SHANK
0 & 064 4)0 % A
i
“44FF QBHF GPS 5ZQF
MODIFICATIONSPrompt delivery)
TYPE 512 ' FOUR FLUTES ' STRAIGHT SHANK t .PEJOFE UPPM EJBNFUFS QSJDFE
TYPE 514 ' THREE/FOUR FLUTES ' STRAIGHT SHANK t .PEJOFE NFUSJD UPPM EJBNFUFS
t 3JHIU TQJSBM gVUFT t $VUUJOH EJBNFUFS SFEVDFE GPS
t $BSCJEF UJQT CSB[FE UP UM\OHPIEIBSEFOFE BMMPZ TURBPSOFS DIBNGFS PS DPSOFS SBEJV
t 5SPPM EJBNFUFS UPMFSBOWF QMVT w NJOVT t 4IPSUFOFE TIBOL PS SFEVDFE TIBC
t 41BOL EJBNFUFS UPMFSBOD®W QMVT w NJOVT t ' MBUT PS UBOH PO TIBOL
t %FUBJMFE TQFDJ6DBUJPOT PO QBHF t DPBUJOHT BWBJMBCMF MJTUFE P

108 YUl I*#" - $"3H#*%& 500- */$ t TBMFT!IBOOJC




“gaan, COUNTERBORES g
CARBIDE TIPPEDvees 512 & 514 METRIC

INTERCHANGEABLE PILOT TYPE
STRAIGHT SHANK

1,
08 1y ysa

.PEJOFE UPPM EJBNFUFST BSF BWBJMBCMF VQ
XXX IBOOJCBMDBSCJEF DPN t 5&- t )" /ix#- $ 3 K0S
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COUNTERBORES recies
CARBIDE TIPPEDvees 516 & 518 FRACTIONAL

INTERCHANGEABLE PILOT TYPE |
TAPER SHANK

0 & 064 4)0 $ 7

.&%*6. 453&/(5) 45&&-4*

“44FF QBHF GPS 5ZQF

MODIFICATIONSPrompt delivery)
t . PEJOFE UPPM EJBNFUFS QSJDFE

TYPE 518 ' FOUR FLUTES ' TAPER SHANK t .PEJOFE NFUSJD UPPM EJBNFUFS
TYPE 516 ' THREE/FOUR FLUTES ' TAPER SHANK t $VUUJOH EJBNFUFS SFEVDFE GPS T
t 3JHIU TQJSBM gVUFT t $PSOFS DIBNGFS PS DPSOFS SBEJ\
t $BSCJEF UJQT CSB[FE UP UW\OPIEIBSEFOFE BMMPZ TUMABOL XIJTUMF OPUDI GPS TFU TDS
t 5PPM EJBNFUFS UPMFSBOWF QMVT w NJOVT t ANBMMFS UBQFS TIBOL
t %WFUBJMFE TQFDJ6DBUJPOT PO QBHF t DPBUJOHT BWBJMBCMF MJTUFE F

110 YUl I*#" - $"3H#*%& 500- */$ t TBMFT!IBOOJC




“gaan, COUNTERBORES g
CARBIDE TIPPEDvees 516 & 518 METRIC

INTERCHANGEABLE PILOT TYPE
TAPER SHANK

1,
08 1y ysa

.PEJOFE UPPM EJBNFUFST BSF BWBJMBCMF VQ
XXX IBOOJCBMDBSCJEF DPN t 5&- t )"/ /x#- $" 34NN
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COUNTERBORES ' FOR STEELS £
CARBIDE TIPPEDvees 510 & 511 FRACTIONAL

INTERCHANGEABLE PILOT TYPE | | | |

STRAIGHT OR TAPER SHANK '

/0/ '&33064 4)035 $)*pg

-08 453&/(5) 45&8&-4
.&%*6. 453&/(5) 45&&-4

TYPE 510 ' STRAIGHT SHANK FOR MACHINING STEELS )*() 453&/(5) 45&&-4
(4FF QBHF  GPS 5ZQF QBHF  GPS
TYPE 511 ' TAPER SHANK FOR MACHINING STEELS '\SEEH)'FF'CAT.'%\'EQTQSF BT S S
BOTH TYPES:
t 3JHIU TQJSBM gVUFT USE:
t $BSCJEF UJQT CSB[FE UP UW\VO-PIEIBSEFOFE BMMPZ TUFFQFDJBM TUFFM DVUUJOH HSBEF P
t 5PPM EJBNFUFS UPMFSBOWF QMVT w NJOVT BQQSPQSJBUF UPPM HFPNFUSZ QFSI
t 41 BOL EJBNFUFS UPMFSBODMW GQGKQHF w NJOVT PG TUFFMT UPVHI TUFFM BMMPZT E
t %% FUBJMFE TQFDJODBUJPOT PO QBHF

%*.&/4*0/4 5:1& 5:1&#05 '*[*4)&% 50 .0%*'*&% 500- %*".|&5&3
1*-0507&31/0 4y 1 g 6L 3*$& &"$) #"4&% 0/ 26"/5%¥5: 03% &
)O-& "--| O' YT y 3
"1%*"-&/(5)'-5%
HJcY™ HL
HEPc¥YN
HPcHMP
HJcY
HclYy L ¢
H cYJc
HcY2c
Hecyn
ey Nc
cY”
Lgvy™n
fflc™
Hc
Hc
H c'
Je
Jc B
J Lc
c'Lc
Jc £
Hlc™ £
HcC E
Jc
Jc® £
Jc £
Ja-
Jc
Le”
Lfc
Lcf
o
Nc Z
cz
Ha 7
Hc"
Hc' b4
Hc >
He >
JHc
Jeco |

2VBOUJUJFT PG PS NPSF QSJDF PG GSBDU.
Y [*#E"- $"3#*% & 500- */$ t TBMFT!IBOOJC




e COUNTERBORES ' FOR STEELS i
CARBIDE TIPPEDvees 510 & 511 METRIC

INTERCHANGEABLE PILOT TYPE
STRAIGHT OR TAPER SHANK

/05& 5PPM EJBNFUFS JO NJMMJINFUFST NN BMM PUIFS EJNFOTJPOT JO JODIFT .PEJODBU.

%*.&14*0/4 5:1& 5:18 405) K[¥4)&% 50 .0%*' *&% 500- %*".&5&3
3.%/ | 1*-0507&3 /0 13*$& &"$) #"4&% 0/ 26"/5*5: 03%&3 &%
$65/)0-8 "-- | 0
%] %%"]-al (55 07&3

<=<|=< 5 o=
> > > >

.PEJOFE UPPM EJBNFUFST BSF BWBJMBCMF VQ
XXX IBOOJCBMDBSCJEF DPN t 5&- t )"/ r# - $ 3 MM
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COUNTERBORES s
CARBIDE TIPPEDvees 575 & 576 FRACTIONAL

STUB TAPER SHANK - TWO TYPES: .
FOR NON-FERROUS & CAST IRONS OR
FOR STEELS

/0/ '&33064 4)035

MODIFICATIONSPrompt delivery)
t . PEJOFE UPPM EJBNFUFS QSJDFE
t .FUSJD UPPM EJBNFUFS
t $VUUJOH EJBNFUFS SFEVDFE GPS -
t $PSOFS DIBNGFS PS DPSOFS SBEJ\
t $PBUJOHT BWBJIJMBCMF

S JUB TAPER SHANK
TYPE 575" FOR NON"FERROUS MATERIALS AND CAST IRONS .

TYPE 578" FOR STEELS
t i SJHIU TQJSBM gVUFT
t #PEZ MFOHUI Zw UISPVHI >w B/CUWPR\PAM EJBW RUWPFPSM EJBNFUFS
t 5PPM EJBNFUFS UPMFSBODF QMVT w NJOVT w
t #PUI UZQFT XJMM BDDFQUTFEMBHRFSU TIBOL QIJMPUT
t 4UVC UBQFS EJNFOTJPOT DP OGN aPB UVA.RO'T4* #
t 5PPM HFPNFUSZ BOE DBSCJHEB WHRBBAVBOQRI®LAHQSBBUFOGE S

Y *#Y- $"3#*% & 500- */$ t TBMFT!IBOOJC



“ .  COUNTERBORES e
CARBIDE TIPPEDvees 573 & 574 FRACTIONAL

PIN DRIVE - TWO TYPES: |
ving FOR NON-FERROUS & CAST IRONS OR e
IN USA i
FOR STEELS
MODIFICATIONSPrompt delivery)
t PEJOFE UPPM EJBNFUFS QSJDF
t .FUSJD UPPM EJBNFUFS
t $3VUUJOH EJBNFUFS SFEVDFE GP.
t $PBUJOHT BWBJMBCMF
S—
TYPE 573 " FOR NON"FERROUS MATERIALS AND CAST IRONS
TYPE 574 " FOR STEELS USE:
i #Fi,ESZJ",\'A'gOL%JISB'\S'C’?xUFT t 1JO ESJWF TIBOL NBZ BMTP CF \

t 5PPM EJBNFUFS UPMFSBODF QMVT  w NJOVT TUSEIRIVTIEOL IPMERS Ps DEMM
t $PVOUFSCPSF T TFU TDSFX ERJUMPUBDDFRWBAPSU TIBO
t 5PPM HFPNFUSZ BOE DBSCJEBUFSBBM BDFQOPQSJIBUF GPS
NBDIJOFE

XXX IBOOJCBMDBSCJEF DPN t 5&- t ) /ix#- $" 3 HME)
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COUNTERBORES s
CARBIDE TIPPEDvyres 577 & 578 FRACTIONAL

RADIAL DRIVE - TWO TYPES: |
FOR NON-FERROUS & CAST IRONS OR
FOR STEELS /0/ '&33064 4)035

MODIFICATIONSPrompt delivery)

t . PEJOFE UPPM EJBNFUFS QSJDFE
.FUSJD UPPM EJBNFUFS
$VUUJOH EJBNFUFS SFEVDFE GPS 7
$PSOFS DIBNGFS PS DPSOFS SBEJV
$PBUJOHT BWBJMBCMF

— - o+ -

RADIAL DRIVE:
TYPE 577 " FOR NON"FERROUS MATERIALS AND CAST IRONS S

TYPE 578" FOR STEELS
t | SJHIU TQJSBM gVUFT
t #PEZ MFOHUI  >w
t 5PPM EJBNFUFS UPMFSBODF QMVT w NJOVT w
t
t

AL TITANIUM NITRIDE " AITIN

$PVOUFSCPSF T TFU TDSFX ERJJUMMPUBDDFRWBMAA SU TIBO
5PPM HFPNFUSZ BOE DBSCIJEBUFSEBM BDCFQOSPONSEIBIUB B S

Y *#Y- $"3#*% & 500- */$ t TBMFT!IBOOJC



e CAPSCREW COUNTERBORES i
CARBIDE TIPPEDyees 513 & 515 FRACTIONAL & METRIC

STRAIGHT SHANK FOR NON-FERROUSL | .
CAST IRON AND STEEL '

/0/ '&33064 4)035 $)*14

-08 453&/(5) 45&8&-4

TYPE 513" STRAIGHT SHANK " FOR NON"FERROUS AND G2i$S IR &%*6. 4538&/(5) 458&-4
TYPE 515" STRAIGHT SHANK " FOR STEELS )*() 4538&/(5) 4588&-4
t 3JHIU TQJSBM TNPPUI gVUFT
t $BSCJEF UJQT CSB[FE UP UROHEJIIBISEFOFE BMMPZ TLLE
t *OUFHSBM QJMPU UZQFT MODIFICATIONSPrompt delivery)
t 5PPMT BSF EFTJHOFE XJU|I BBQEPWQPRIM IHFPRBSCSEFGR $BEEUBS EBWPPM EJBNFUFS
CFJOH NBDIJOFE 5IF QIJMPU JT NBONMGEPHY SHBNOUFBYIEPBEMDFS SBEJVT PS DPSOFS DIBN

1,
08 1y ysa

XFMM BT HcA\w BOE Hc[Zw PWFS TJ[F EJBNFUFST t 'MBUT PS UBOH PO TIBOL
. t 4lIPSUFOFE TIBOL PS SFEVDFE TI
USE: t $PBUJOHT BWBJMBCMF TFF QH

t 5P GPSN B SFDFTT GPS B DBQTDSFX IFBE

1%-05| 1%-05| 4)"/, | 07&3"--/0 0O o o
1% &5R3&/(5)| %*".&583&/(5)| '-65& IONNNEISEN 513 * S 13*$ 8
) &%1 /(Q &"$) &"$
Lcy~n Lc®
Lcy” Lc®
Lcy~n Lc®
Jc’ Hc
Jc’ Hc
Jc’ Hc
>
>
>
>
>
>
Lc’ Lc
Lc’ Lc*
Lc* Lc*
c’ Lc*
c Lc
L c’ Lc’
£ £
£ £
£ £
Nc’ Hc*
Nc® Hc*
Nc’ Hc*
>
>
>

TYPE 513 " STRAIGHT SHANK " FOR NON"FERROUS AND GAi83 TRMETRIC  USE:

TYPE 515 " STRAIGHT SHANK " FOR STEELS " METRIC t 4BNF BT BCPWF FYDFQU
1*-05 5:1&
R 1*-05 a4y "/, 07&3"--/0 O
& WP (s) %*)".&5&3&/(5) '-65 & OISR 513"
RO & $)

Pcl[Z Ucy” Lc*
LcY lecyn Lc]
Jc’ " >
PcYp Lc ! Lc
Lc* Le” Lc’
£ Nc®
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INTERCHANGEABLE
COUNTERBORE PILOTSrE 500 FRACTIONAL

MODIFICATIONSprompt delivery)
t .PEJOFE QJMPU I

500 GSPN 60OJTIFE QJMPU

ij§%SOFS SBEJVT

FBT QIMPU

—HZ
w
z

BO UIF DPV

I, %*".&5&3 . "*[*4)&% 50 .0%*'*&% 1*-05 )&

) b 13*$& &"$) #"4&% 0/ 26"/5*5

- 07&3

'PS MBSHFS QJMPU IFBE EJBNFUFST DPOUBDU VT GPS QSJDF BOE BWBJMBCJMJUZ
118 YU IIF#"- $"3#*%& 500- */$ t TBMFT!IBOOJC

SHORT SHANK PILOTS 17205 )80 50 a3v/s8
c UlsVv NJOVT NJOVT
PWESUI SV NJOVT NJOVT
PWESUIS#¥ NJOVT NIDVT
PWF@& NJOVT NIJOVT

FBE EJBNFUWHESEPX®IDFE C

% %*".&5
03%&3&



I;EMILLING CUTTERS INDEX AND COMPARISON CHART

ARBOR DIAMETERSelect thelargest diameter available
to maximize rigidity and minimize de"ection. For exnple, a
1#°arbor is more than twice as rigid as a 1° arbor.

TOOL DIAMETER:For slitting saws, select the smallest
diameter which permits the greatest number of teetho be
engaged in the cut at all times.

For slot and side milling cutters, select the diameter which
permits no more than two teeth to be engaged in theut at
any time.

NUMBER OF TEETHSelect fewer teeth for low tensile
materials and heavier chip loads. Selectore teeth for high
tensile materials and better $nishes.

COATINGSare especially e%ective (see 2Coating Selector® on
page 8).

XXX IBOOJCBMDBSCJEF DPN t

APPROPRIATEarbide grade, carbide $nish, number of teeth,
flute size, radial rake angle and cutting edge cteace are
engineered by HANNIBAL for optimum performance when
machining the materials indicated.

TYPES OF MILLINGnN conventional milling , the direction of
cutter rotation is opposite to the direction of wdpiece feed.
The initial portion of the chip generated is very thin and gradually
increases through the cutting cycle. The maximumtting force

is upward at the end of the cutting cycle.

In climb milling, the direction of the cutter rotation and the
direction of workpiece feed are the same. The initial portion of the
chip generated is thick and gradually thins througthe cutting
cycle, producing a better $nish. The maximum cutting force is the
initial downward thrust at the beginning of the cutting cycle.

For deep slotting, HANNIBAL'S saws are appropriate due to
adequate side & body clearance.

5&- t
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FEEDS & SPEEDS " MILLING CUTTERS OR SAWS
CARBIDE TIPPED

RPM FORMULA:—
IPM FORMULA:

Feeds & speeds are starting recommendations only. Factors including $xturing, available horsepower, depth of cut, and coolant capabilities may
signi$cantly a%ect performance. Use this chart for half and full side mill & face mill cutters.

ALUMINUM BRONZE

614, 952-958 40 - 175 SHORT LOOSELY CURLED 200 - 600 .003]

COPPER ALLOY/BRASS/BRONZE
FREE MACHINING

MAGNESIUM ALLOY

268, 270, 314, 332, 335, 340, 342, 353, 356, 360,
370, 464-467, 485, 838, 945

AMBOA, AZ21A, AZ91B-C,
HM31A, K1A, ZE41A, ZK40A

10 - 100Rb FLAT SMALL 400 - 800 .004-.00

50 - 90

FLAT SMALL
(500 kg) E

750 - 1500 .004-.008

NICKEL SILVER

745, 752, 754, 757, 770, 973-978 10 - 100Rb LOOSELY CURLED 200 - 400

STEEL - LOW & MEDIUM STRENGTH

120

FREE MACHINING

STEEL - LOW & MEDIUM STRENGTH
WROUGHT

ALLOY STEEL - LOW & MEDIUM STRENGTH

FREE MACHINING

ALLOY STEEL - LOW & MEDIUM STRENGTH1330, 1345, 1515, 4012, 4130, 4140, 4150, 4320,

100 STAINLESS STEEL 400 SERIES

STAINLESS STEEL
FREE MACHINING

120 ALLOY STEEL - HIGH STRENGTH, MARAGIS@100, 51100, 52100, GRADES 200-350,
STEEL, NITRIDING STEEL, TOOL STEEL

1108-1119, 1132-1151, 10L17, 10L18,
10L50, 11L44, 12LI3, 12114, 12115
1005-1029, 1030-1050,
1513, 1518, 1524, 1552

41130, 41140, 41150, 86120,
4142Se, 4145Te

100 - 250
100 - 375
100 - 275

85 - 375

4340, 4620, 5130, 8620, 8630, 8645, 9310
409, 410, 414, 420,
430, 436, 442, 446

203 EZ, 303, 303MA, 303Pb, 303 PLUS X,
303Se, 416, 416Se, 420F, 430F, 440F

135 - 325
13519275

Nitralloy,
SERIES A2, D2, H13, M50, P20, S7, w1 /2400

DISCONTINUOUS

LOOSELY CURLED = 2°0-500

.003-.006

CONTINUOUS STRINGY 200 - 400 .002-.

DISCONTINUOUS

TIGHTLY CURLED AISCLY

.002-.004

LOOSELY CURLED 150 - 300 .002-.0

DISCONTINUOUS

TIGHTLY CURLED AsCLY

.003-.006

SHORT TIGHTLY CURLED 250 - 500 .003-.

CONTINUOUS WIRY 754150 .002-.0(

)"l *#" - $"3#*%& 500-

*/$

TBMFT!IBOOJC




< puae. CARBIDE TIPPED MILLING CUTTER
TECHNICAL INFORMATION

1,
08 1y ysa
—‘ ~<——— CARBIDE PRIMARY CLEARANCE WIDTH

CARBIDE PRIMARY CLEARANCE ANGLE
; CARBIDE SECONDARY
\ GLEARANCE ANGLE
' ’ f/— STEEL CLEARANCE ANGLE
CARBIDE THICKNESS

N

o

DRIVE KEYWAY

POSITIVE RADIAL
RAKE ANGLE

ARBOR HOLE

_

MILLING CUTTER PROBLEM SOLVING GUIDE + CARBICEITIPP

AVOID PROBLEMS BY CAREFUL ORIGINAL SET-UP

MACHINE CONDITION Tool holder in good condition and secure part holding $xture.

TOOL CONDITION T Use cutting tool recommended for material being machined. Avoid excessive tool overhang.

FEEDS & SPEEDS T Start with feeds and speeds recommended for material being machined.

COOLANT T Where used, coolant "ow must be adequate to avoid intermittent quenching and to "ush chips
promptly, avoiding the recutting of hardened chips.

XXX IBOOJCBMDBSCJEF DPN t 5&- t )"/ /r# - $" 34Nl
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SIDE MILLING CUTTERS " STAGGERED TO Gt
CARBIDE TIPPEDYrE 547 FRACTIONAL

1,
0k 1y sa

TYPE 547 # GENERAL PURPOSE
t"MUFSOBUJOH SJHIUBOE MFGU IBOEBYJBM SBLF |
t$BSCJEFFYUFOETBDSPTTUIFFOUJSFMFOHUIPGFBD| U
t5PPMHFPNFUSZ BOE DBSCJEF HSBENBQQ SIBUSSBEB MG P S [kl e
including steels, stainless steels, cast ir@esnposites, aluminums and titaniums. 120 HIGH STRENGTH STEELS

|| I |
MODIFICATIONSPrompt delivery)
t"MUFSOBUFDIBNGFS FWFSZPUIFS UF
t$PSOFSDIBNGFSPSDPSOFSSBEJVT
t$PSOFSDIBNGFSPSDPSOFSSBEJVT
t3FEVDFE GBDF XJEUI
t$MPTFSUPPMEJBNFUFSUPMFSBODF
t$I1JQ CSFBLFST

t BUDIFEUPPMEJBNFUFSTFU T
t3FEVDFE IVC XJEUI
t"EEJUJPOBMLFZXBZ

t$PBUJOHT BWBJIJMBCMF

TITANIUM CARBONITRIDE # TiCN
ZIRCONIUM NITRIDE # ZrN

SPPMEJBNFUFSUPMFSBODF QMVTHcY*w NJOVT w
'BDF XJEUIUPMFSBODF QMVT w NJOVT w
"SCPSIPMFUPMFSBODF QMVT w NJOVT w

122 )--//*#"_ $"3#*%& 500- */$ t TBMFT!IBOOJC




e SIDE MILLING CUTTERS e
CARBIDE TIPPEDYrEs 540, 541, 542, 543 FRACTIONAL

,
“0g iy ysa 40 NON-FERROUS - SHORT CHIPS 54

80 LOW STRENGTH STEELS 54
100 MEDIUM STRENGTH STEELS
120 HIGH STRENGTH STEELS

TYPE 540 # FOR NON"FERROUS MATERIALS
t 7FSZ MBSHF gVUF DBQBDJB@EBTTVSFT HPPE DIJQ gPX

permits high feed rates MODIFICATIONSPrompt delivery)

TYPE 541 # FOR CAST IRONS t "MUFSOBUF DIBNGFS FWFSZ PUIF
t -BSHF gVUF DBQBDJUZ CVU NPSF UFFUI QFSNJUT IJHI$PSOFS DIBNGFS PS DPSOFS SBE
metal removal at moderate feeds and speeds t $PSOFS DIBNGFS PS DPSOFS SBE

'VMM SBEJVT
3FEVDFE GBDF XJEUI

$MPTFS UPPM EJBNFUFS UPMFSB
$1JQ CSFBLFST

.BUDIFE UPPM EJBNFUFS TFU T
3FEVDFE IVC XJEUI

"EEJUJPOBM LFZXBZ

$PBUJOHT BWBJMBCMF

TYPE 542 # FOR STEELS
t 4UFFM DBSCJEF HSBEF QFSNJUT MPOHFS
production runs

TYPE 543 # FOR HIGH TEMP ALLOYS
t -BSHFS OVNCFS PG UFFUI QFSNJUT IJHI NFUBM
removal at moderate feeds and speeds

ALL TYPES:
t '"PS TMPUUJOH TUSBEEMF NJMMJOH BOE GBDF NJM}p
t 5PPM EJBNFUFS UPMFSB®DF QMVT HcY”~w NJOVT

t ' BDF XJEUI UPMFSBODF QMVT w NJOVT w TITANIUM CARBONITRIDE # TiCN

t "SCPS IPMF UPMFSBODF QMVT w NJOVT w ZIRCONIUM NITRIDE # ZrN
t 5PPM HFPNFUSZ DBSCJEFBRUSFEBEHBM QQSPQSJBUF G Ppym .
being machined AL TITANIUM NITRIDE # AITIN

—~ o~ o+ o~ o o~ —+ —+

6 54231
6 54232
6 54233
54234

8 54240
8 54241
8 54242
8 54274

8 54244 547
8 54294

XXX IBOOJCBMDBSCJEF DPN t t )" $ 3 e
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SLITTING SAWS " COARSE TOOTH o
CARBIDE TIPPEDyres 550, 552, 554, 558 FRACTIONAL

Y,
0k 1y sa

TYPE 550 # FOR NON"FERROUS MATERIALS 80 LOW STRENGTH STEELS
t 7FSZ MBSHF gVUF DBQBDJUZEBQFYNBUTHPRE B FKE o
TYPE 552 # FOR CAST IRONS .
t -BSHF gVUF DBQBDJUZ CV UNNRISM USFANUR VOB Nedw N A & 1 B S NS e
feeds and speeds ﬂ]
TYPE 554 # FOR STEELS
t 4UFFM DBSCJEF HSBEF QFSNJUT MPOHFS QSPEVDUJPO SVO
TYPE 558 # FOR HIGH TEMPERATURE ALLOYS
t -BSHFS OVNCFS PG UFFUI QF BNJNPEB BB WIF GEWESTF BPWBIMFFET

100 MEDIUM STRENGTH STEELS

ALL TYPES:
t 'PS TMJUUJOH TMPUUJOBUNI®MJIOH BOE DVU Po PQFS
t 5PPM EJBNFUFS UPMFSBODF QMVT HcY” w NJOVT w
t 'BDF XJEUI UPMFSBODF QMVT w NJOVT w
t "SCPS IPMF UPMFSBODF QMVT w NJOVT w

t 5PPM HFPNFUSZ BOE DBSCJEBUFSSBIBM BOFIOMHQONBBUWFO ERP S N

MODIFICATIONSPrompt delivery)

"MUFSOBUF DIBNGFS FWFSZ PUIFS UPPUI

$PSOFS DIBNGFS PS DPSOFS SBEJVT PO POF TJEF
$PSOFS DIBNGFS PS DPSOFS SBEJVT PO CPUI TJEFT
"VMM SBEJVT

3FEVDFE GBDF XJEUI

$MPTFS UPPM EJBNFUFS UPMFSBODF

$1JQ CSFBLFST

_.BUDIFE UPPM EJBNFUFS TFU T

3FEVDFE IVC XJEUI

"EEJUJPOBM LFZXBZ

$PBUJOHT BWBJMBCMF

—

~ o+ o+ o+ o+ o+ o~ o+~

TITANIUM CARBONITRIDE # TiCN
ZIRCONIUM NITRIDE # ZrN
AL TITANIUM NITRIDE # AITiN

Y *#Y- $"3#*% & 500- */$ t TBMFT!IBOOJC



< SLITTING SAWS " STANDARD TOOTH ‘s
CARBIDE TIPPEDvees 551, 553, 556, 559 FRACTIONAL

FOUR TYPES # FOR NON-FERROUS, CAST IROSe too!selector on page 124 to

deternine which tool is appropriate
ag STEELS, OR HIGH TEMPERATURE ALLOYS  for the material you are cutting.
Fush TYPE 551 # FOR NON"FERROUS MATERIALS MODIFICATIONS
TYPE 553 # FOR CAST IRONS (See list on page 124)
TYPE 556 # FOR STEELS

TYPE 559 # FOR HIGH TEMPERATURE ALLOYS
t 4IJNJMBS UP TMJUUJOH TBXHOFE QBHF NPSFYIFFQU GFP$ CHEBUFBESSBUFIIFT ¢
t 'PS EFTDSJQUJPOT BOE UPMFSBODFT TFF QBHF

XXX IBOOJCBMDBSCJEF DPN t s NAAE R REE | V5
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FOR STEEL

1,
“0g 1y ysa

39 MILLING CUTTERS & SLITTING SAWS
CARBIDE TIPPEDyre ss6

Modi$ed width between .0600° and .5312°

TYPE 556
Cutter Notes (All cutters on page) _>| r_
t S5FFUI

t$ $BSCJEF

t i 1IPTJUWF 3BEJB BLF

t 8JEUI 5PMFSBODF w

t 0% UPMFSBODF W W

t w"SCPS IPMF w w

t "/4* TUBOEBSE LFZXBZ EJNFOTJPO
t "EE UP HSJOE EPXO IVC XJEUI

t "EE UP NBUDI 0% T PO DVUURS T

within .001°
t/PU EFTJHOFE UP CF VTFE PO IFBU
materials greater than 475 Brinell (50Rc)

q

USEBWFE

Corner Radius or Chamfer onONESide

Radius Notes
t . BYIJNVN SBEJVT PO POF TJEF JT

t'VMM SBEJVT BOE NBYJNVN SBEJ

sides is J the width of the cutter

t" OPO UBOHFOU SBEJJ NVTU CF F
Chamfer Notes

t $IBNGFS "OHMFT DBO SBOHF GSP
t $IBNGFS JT NFBTVSFE Po UIF 0%
t .BYINVN DIBNGFS JT UIF -&44&3 |
width of the cutter OR .2656° length of

angle when measured across the OD

t $IBNGFS "OHMRK 5PMFSBODF

t $IBNGFST HSFBUFS UIBO « NVTL

QL DAH R

‘R

Corner Radius or Chamfer on BOTH Side®Ra Full Radius

t 1SJDF *ODSFBTFT GPS "MUFS

AR DS ﬂm*—\

e \
A
Chamfer
Both Sides

Alternating
Right Left
Chamfer

AR

A
< > [ >

fj

A

Y I*#Y- $"3#*% & 500 -

*1$

t
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FOR STEEL

474DEINUSA
TYPE 556 _’| |‘—
Cutter Notes (All cutters on page)
t 5FFUI
t$ $BSCJIEF
t o i IPTIJUWF 3BEJB3BL|F
t 8JEUI 5PMFSBODF W
t 0% UPMFSBODF Width v
t w"SCPS IPMF w Gind
t "/4* TUBOEBSE LFZXBZ EJNFOTJPOT
t "EE UP HSJOE EPXO IVC XJEUI
t "EE UP NBUDI 0% T PO DVUUFRS THRETF
within .001°
t /PU EFTIJHOFE UP CF VTFE PO IFBU [BSEBY FE
materials greater than 475 Brinell (50Rc)

Corner Radius or Chamfer onONESide

\NOR\'D CLA Ss

49 MILLING CUTTERS & SLITTING SAWS s

CARBIDE TIPPEDyre ss6

Modi$ed width between .0600° and .5312°

/—
-
~

\
~.
/

Chamfer
Both Sides

g

/

Radius Notes
t .BYIJNVN SBEJVT PO POF TJEF J
t 'VMM SBEJVT BOE NBYJNVN SBE
sides is J the width of the cutter

t" OPO UBOHFOU SBEJJ NVTU CF
Chamfer Notes

t $IBNGFS "OHMFT DBO SBOHF G
t $IBNGFS JT NFBTVSFE Po UIF 0!
t . BYIJNVN DIBNGFS JT UIF -&44&:
width of the cutter OR .2656° length of
angle when measured across the OD

t $IBNGFS "OHMFK 5PMFSBOD
t $IBNGFST HSFBUFS UIBO

NEREZa sl

R

Corner Radius or Chamfer on BOTH Side®Ra Full Radius

t 1SJDF *ODSFBTFT GPS

"MUI

Alternating
Right Left
Chamfer

) *F

o

XXX IBOOJCBMDBSCJEF DPN
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50 MILLING CUTTERS & SLITTING SAWS
CARBIDE TIPPEDyre ss6

FOR STEEL
Modi$ed width between .0704° and .5312°

TYPE 556
Cutter Notes (All cutters on page)_>| r_

t S5FFUI

t$ $BSCJIEF |

t | § 1PTJUWF 3BEJ 3BLUF

t 8JEUI 5PMFSBODF w w

t 0% UPMFSBODF w W |

t w"SCPS IPMF w w } }

t "/4* TUBOEBSE LFZXBZ EJNFOTJPOT
t "EE UP HSJOE EPXO IVC XJEU

t "EE UP NBUDI 0% T PO DVUUFE = i
within .001° |
t/PU EFTIJHOFE UP CF VTFE PO IFBU USEBWFE ‘
materials greater than 475 Brinell (50Rc) T |

o —
H

Corner Radius or Chamfer onONESide

71 AH AR
RN
Corner Radius or Chamfer on BOTH Side®R a Full Radius

AR < A=

RN y

Chamfer Alternating
Both Sides Right Left
Chamfer

Iz NI
TP

128 YUII*#"- $"3#*%& 500- */$ t - t TBMFT!IBOOJC




e 60 MILLING CUTTERS & SLITTING SAWS s
CARBIDE TIPPEDByee ss6

FOR STEEL
Modi$ed width between .0704° and .5312°

TYPE 556
Cutter Notes (All cutters on page)_>| r_ ‘
t 5FFUI

$ $BSCJIEF
i i IPTJUWF 3BEJB 3BLF

t
t

t 8JEUI 5GPMFSBODF W
t 0% UPMFSBODF Width
t w"SCPS IPMF w Grind

t "/4* TUBOEBSE LFZXBZ EJNFOTJPOT
t "EE UP HSJOE EPXO IVC XJEU
t "EE UP NBUDI 0% T PO DVUUF
within .001°
t /PU EFTIJHOFE UP CF VTFE PO IFBU [BESHEBYUFE ‘
materials greater than 475 Brinell (50Rc) ‘ }

h—
H
—

q

Corner Radius or Chamfer onONESide

A A
NN

Corner Radius or Chamfer on BOTH Side®Ra Full Radius

/ \
A S

| |

Chamfer Alternating !

Chamfer

\
|
Both Sides Right Left 1
I
|
[
|
|

XXX IBOOJCBMDBSCJEF DPN t - t )"/ r# - $" 3 HNAY
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39 MILLING CUTTERS & SLITTING SAWS =&
CARBIDE TIPPEDyee s59

SUITABLE FOR MOST MATERIALS
Modi$ed width between .0600° and .5312°

TYPE 559
Cutter Notes (All cutters on page) _>| r_
t S5FFUI

$ N $BSCJEF

i IPTJUWF 3BEJBM 3
8JEUI 5PMFSBODF W
0% UPMFSBODF W N

w "SCPS IPMF w w

t
t
t
t
t
t
t "EE UP HSJOE EPXO IVC XJEUI
t

"/4* TUBOEBSE LFZXBZ EJNFOTJPOT

"EE UP NBUDI 0% T PO DVUUES T

within .001°
t/PU EFTJHOFE UP CF VTFE PO IFBU
materials greater than 363 Brinell (39Rc)

q

USFBWFE

Corner Radius or Chamfer onONESide

Radius Notes
t . BYIJNVN SBEJVT PO POF TJEF JT

t'VMM SBEJVT BOE NBYJNVN SBEJ

sides is J the width of the cutter

t" OPO UBOHFOU SBEJJ NVTU CF F
Chamfer Notes

t $IBNGFS "OHMFT DBO SBOHF GSP
t $IBNGFS JT NFBTVSFE Po UIF 0%
t .BYINVN DIBNGFS JT UIF -&44&3 |
width of the cutter OR .2656° length of

angle when measured across the OD

t $IBNGFS "OHMRK 5PMFSBODF

t $IBNGFST HSFBUFS UIBO « NVTL

QL DAH R

‘R

Corner Radius or Chamfer on BOTH Side®Ra Full Radius

t 1SJDF *ODSFBTFT GPS "MUFS

AR DS ﬂm*—\

e \
A
Chamfer
Both Sides

Alternating
Right Left
Chamfer

AR

A
< > [ >

fj

A

Y I*#Y- $"3#*% & 500 -

*1$

t

t TBMFT!IBOOJC
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TYPE 559

Cutter Notes (All cutters on page)_>| r_

t
$

t
t
t
t 0
t
t
t
t

SFFUI

%

N $BSCJEF
i 1IPTJUWF 3BEJBM 3 F
8JEUI 5SPMFSBODF W

UPM

w "SCPS IPMF w
"14*
"EE
"EE

TUBOEBSE LFZXBZ EIJNFOTJPOT

U
U

within .001°

t /PU EFTJHOFE UP CF VTFE
materials greater than 363 Brinell (39Rc)

Corner Radius or Chamfer onONESide

4° MILLING CUTTERS & SLITTING SAWS =&
CARBIDE TIPPEDyre s59

SUITABLE FOR MOST MATERIALS

Modi$ed width between .0600° and .5312°

FSBODF Width V)

Grind w

P HSJOE EPXO IVC XJEU
P NBUDI 0% T PO DVUUFS TRUT

PO IFBU |[USEB

UFE

/—
-
~

B
~.
/

Chamfer
Both Sides

g

/

Radius Notes
t .BYIJNVN SBEJVT PO POF TJEF J
t 'VMM SBEJVT BOE NBYJNVN SBE
sides is J the width of the cutter

t" OPO UBOHFOU SBEJJ NVTU CF
Chamfer Notes

t $IBNGFS "OHMFT DBO SBOHF G
t $IBNGFS JT NFBTVSFE Po UIF 0!
t . BYIJNVN DIBNGFS JT UIF -&44&:
width of the cutter OR .2656° length of
angle when measured across the OD

t $IBNGFS "OHMFK 5PMFSBOD
t $IBNGFST HSFBUFS UIBO

NEREZa sl

R

Corner Radius or Chamfer on BOTH Side®R a Full Radius

::H t 1SJDF *ODSFBTFT GPS "MUI
NN
Q L —
\ \
Alternating ‘
Right Left
4’[: Chamfer
‘ |
‘ |
XXX IBOOJCBMDBSCJEF DPN t t )"/ /r# - $ 3 4Rl
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TYPE 559
Cutter Notes (All cutters on page)_>| r_

t 5FFUI

t$ N $BSCJEF

t i 1IPTJUWF 3BEJBM
t 8JEUI 5PMFSBODF
t 0% UPMFSBODF

t w"SCPS IPMF

t "/4* TUBOEBSE LFZXBZ EJN

t "EE UP HSJOE EP
t "EE UP NBUDI 0%
within .001°

F
W
w
w w

X0 IvC

T PO D\

50 MILLING CUTTERS & SLITTING SAWS =&
CARBIDE TIPPEDyee s59

SUITABLE FOR MOST MATERIALS

Modi$ed width between .0704° and .5312°

WV

w

FOTJPOT
XJEU

/L)L) R
OOt

o —
H

il

t/PU EFTIJHOFE UP CF VTFE PO
materials greater than 363 Brinell (39Rc)

Corner Radius or Chamfer onONESide

i Ot

-BU USFBTFE

NIz a s

‘R

Corner Radius or Chamfer on BOTH Side®Ra Full Radius

%@/\“ﬁ

Al
YIVve

A=

<Q>

Alternating
Right Left
Chamfer

N

~

Y I*#Y- $"3#*% & 500- */$ ot

t TBMFT!IBOOJC



e 69 MILLING CUTTERS & SLITTING SAWS <&
CARBIDE TIPPEDyre s59

SUITABLE FOR MOST MATERIALS
Modi$ed width between .0704° and .5312°

TYPE 559
Cutter Notes (All cutters on page)_>| r_ ‘
t 5FFUI

$ N $BSCJEF
i 1IPTJUWF 3BEJBM 3 F

8JEUI 5PMFSBODF W
0% UPMFSBODF Width
w "SCPS IPMF w Grind

"/4* TUBOEBSE LFZXBZ EJNFOTJPOT
"EE UP HSJOE EPXO IVC XJEU
"EE UP NBUDI 0% T PO DVUUF
within .001°
t /PU EFTIJHOFE UP CF VTFE PO IFBU |[USEBUFE
materials greater than 363 Brinell (39Rc)

t
t
t
t
t
t
t
t

h—
H
—

q

Corner Radius or Chamfer onONESide

NIz
.

Corner Radius or Chamfer on BOTH Side®Ra Full Radius

AR P =

<> Q > o
Chamfer Alternating | |
Both Sides Right Left

Chamfer

— —»

hila

YA VE

XXX IBOOJCBMDBSCJEF DPN t - t )"/ # - $ 3 e
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SHELL END MILLS ua
CARBIDE TIPPEDYpEs 530, 531, 532 FRACTIONAL

THREE TYPES # FOR NON-FERROUS, |CAST . ;

IRONS, OR STEELS |

40 NON-FERROUS - SHORT CHIPS 53
80 LOW STRENGTH STEELS 5
100 MEDIUM STRENGTH STEELS
120 HIGH STRENGTH STEELS

TYPE 530 # FOR NON"FERROUS
t 3JHIU TQJSBM gVUFT

TYPE 531 # FOR CAST IRONS MODIFICATIONSPrompt delivery)
t 3JHIU TQJSBM gVUFT t $PSOFS DIBNGFS PS DPSOFS SBEJV
TYPE 532 # FOR STEELS t $VUUJOH EJBNFUFS SFEVDFE GPS T
t -FGU TQJSBM gVUFT BCTPSC UIF JNQBDU TIPDL t $PBUJOHT BWBJMBCMF
on entering steel
ALL TYPES: :
t -BSHF PQFO 8VUFT GPS FBTZ DIJQ 8PX
t 5PPM EJBNFUFS UPMFSB®DF QMVT HcY”w NJOVT
t "SCPS IPMF UPMFSBODF QMVT w NJOVT w _
{ 5PPM HFPNFUSZ DBSCJEF WSBEENM QO 300 SUBMIR G N
DIMENSIONS
rooL [ o SRIVE SIoTk YPE 530 FOR NON-FERRDUS  TYPE 531 FOR CAS| IRONS TYPE 532 FOR STEELS
DIAM. CAR- | OVER- NO. OF| EDP NO. OF |"NEDP NO. OF
HOLE | EioE | aLL | WIDTH DEPTH Tow—/ BESERE PRICE| TEeT NG PRICE [ Toit), PRICE
1# J J 1 # 20N _ 4 53024 | >240.00 4 581248 >240.00 4 >249.65
1] J J Hao  # 20h 4 53026 | 249.95 4 531260 249.95 4 259.90
1] [ J n# 7n<= pe= 4 53028 | 311.40 4 531288 311.40 4 323.80
2 [ 20@ 1:0@ b= ‘o= 4 53032 | 327.00 4 53132  348. 53232  361.85
2# 1 20@ 13 o@ o6 53036 | 345.45 6 581868 376.75 6 391.80
2 1 20@ 1720@ 0@ \® [ 53040 | 363.75 6 53140 410.60 6 410.60
2 1 20@ 128@ 0@ \o6_ | 53044 | 383.85 6 B3144Y 430.75 6 430.75
3 1# [ 1] J Jor 6 53048 | 420.75 6 53148 468.5( 6 468.50
3J 1# [ 1\e@ J o~ 6 53056 | 515.10 8 531561 550.95 6 582.45
4 1] 2 # 20@ .5 6 53064  64f.25 B 53164  6B1.65 3264  723.50

sﬂoR\’D CLASS

SINGLE ANGLE CUTTERS
CARBIDE TIPPEDYres 714, 716, 724, & 726 FRACTIONAL

. FOR NON-FERROUS OR CAST IRONS . i
TYPE 714 '

t § "OHMF 3JHIU
TYPE 716

t § "OHMF -FGU 80 LOW STRENGTH STEELS CA
TYPE 724 Left Hand Shown 100 MEDIUM STRENGTH STEELS CA
TYtPEi726(3)HMF Al HyPES: 120 HIGH STRENGTH STEELS CA

s F%;@BSCJEF UJQT CSB[FE UP BMMPZ TUKF !

[ - FOFSBM QVSQPTF DVUUFST GPS DV bt
SR ODIFICATIONSPrompt delivery)

non-ferrous materials and cast irons
t "SCPS IPMF UPMFSBODF QMVT w t 'MBU PS 3BEJVT PO 5JQ

minus .000° t 3FEVDFE GBDF XJEUI
t 5PPM HFPNFUSZ DBSCJEF HSBEF t $SMPTFS UPPM EJBNFUFS UPMFSBOT L
appropriate for material being machined t . BUDIFE UPPM EJBNFUFS TFU T
t "EEJUJPOBM LFZXBZ
‘ t $PBUJOHT BWBJMBCMF

TITANIUM CARBONITRIDE # TiCN
ZIRCONIUM NITRIDE # ZrN

134 )u//*#"_ $"3#*%& 500- */$ t TBMFT!IBOOJC




. DOUBLE ANGLE CUTTERS
CARBIDE TIPPEDYyres 750, 752, & 754 FRACTIONAL

FOR NON-FERROUS OR CAST IRONS
TYPEE;’;Z‘; = o -
t i *ODMVEFE "OHMF
TYPE 752

100 MEDIUM STRENGTH STEELS CAl

t | *ODMVEFE "OHMF
TYPE 754 120 HIGH STRENGTH STEELS
t j *ODMVEAEL TYPNES: | | I l
t $BSCJEF UJQT CSB[FE UP BMMPZ TUFF :
t (FOFSBM QVSQPTF DVUUFST GPS DVUU ORI EATERN IPrompt delivery)
materials and cast irons t 'MBU PS 3BEJVT PO 5JQ
t "SCPS IPMF UPMFSBODF QMVT w t 3FEVDFE GBDF XJEUI
minus .000° t $SMPTFS UPPM EJBNFUFS UPMFSB
t 5PPM HFPNFUSZ DBSCJEF HSBEF t .BUDIFE UPPM EJBNFUFS TFU T
t
t

appropriate for material being machined "EEJUJPOBM LFZXBZ
$PBUJOHT BWBJMBCMF

TITANIUM CARBONITRIDE # TiCN

ZIRCONIUM NITRIDE # ZrN
AL TITANIUM NITRIDE # AITIN

\NOR\—D CLp Ss

SPIRAL FLUTE COUNTERSINKS s
CARBIDE TIPPEDpes s61, 563, 581, 583, 584, 585, 590, 591 FRAONAL

SINGLE OR THREE FLUTES: 60E, 82E, 90E, 100E ANGLES

TYPE 561 # 60E SINGLE FLUTE TYPE 563 # GOE THREE FLUTES
TYPE 581 # 82E SINGLE FLUTE TYPE 583 # 82E THREE FLUTES
TYPE 591 # 90E SINGLE FLUTE TYPE 590 # 90E THREE FLUTES
TYPE 584 # 100E SINGLE FLUTE TYPE 585 # 100E THREE FLUTES

t 3JHIU TQJSBM gVUF NJOJNJ[FT DIBUUFS t 3JHIU TQJSBM gVUFT NJOJNJ[FT DIBUUFS

t $BSCJEF UJQ CSB[FE UP UPZREZBSEFOFE BNMBMMPZIEBFFMIT CSB[FE UP UW\VCHIEIBSEFOFE
t /PU SFDPNNFOEFE GPS QPSUBCMF UPPM MT¥ISFF gVUF EFTJHO UFOERSWMBOM®G UFSF UIF
(use 2three "utes® type) and results in longer tool life

MODIFICATIONSPrompt delivery)
t . PEJOFE JODMVEFE BOHMF t 41BOL ESIJWF gBU T

t 3FEVDFE TIBOL EJBNFUFS t D P B U J O HelmEeiynEagulyinBu@uj=

(listed on page 134)
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FEEDS & SPEEDS " KEYSEAT CUTTERS
CARBIDE TIPPED

Speeds & feeds are starting recommendations only. Factors such as machine, $xture and tooling rigidity, horsepower
available, coolant application and others will a%ect the performance signi$cantly. Please read machine operators
instructions and use all safety shields and glasses before performing these operatigsesthis chart for carbide

tipped keyseat cutters types 700, 701, 702, and 703.

IPM is based on catalog standards only using the mid SFPM and a 0.002 IPT chip load as a starting point. For all other conditions use the
following formulas to calculate RPM and IPM from the ranges listed in the material group and brinell hardness section as a starting point.

IPM | Inches Per Minute
RPM j Rotations Per Minute

Y,
0k 1y sa

SFPM J Surface Feet Per Minute SPEEDS AND FEEDS FOR TYPE 704 OINLY:
Cutter Diameter | Diameter of theheagtiminohiezs 14KU 3 KSSEJHJD ,a HO(()?ZP J088UIPC';I' PRSd" M \'\’;' PJMO VNT
: : - L. - . Reauce p
RPM](SFPM{3.82)/Cutter_ Diamerer BOE *15C7 GPSXJEUITVOEFS
IPMjIPT{RPM{| TeethIPT j InchePeedotith
! KEYSEAT CUTTER DIAMETER
CCLF/lIgs MATERIAL BRINELL|  SFPM IPT | % | '=*| + | jo*] 1) 1<g* 1= 1po* 1%
IPM | IPM| IPM| IPM| IPM| IPM| IPM IPM IPM
ALUMINUM ALLOY - WROUGHT é%glfg) .002-.010 | 110 88 73 63 73 65 59 58 49
20 MAGNESIUM ALLOY 50-90 .002-.010 | 92| 73| 61 52 61 54 49 44 41
NON-METAL AND PLASTIC + .002-006 | 138 110 92 79 92 81 73 67 61
ZINC ALLOY - DIE CAST 80-100  750-1000 .002-l006 | 80| 64| 53| 46| 53| 48 43 39 36

DUCTILE CAST IRON - AUSTENITIC] 120275 75150 .002-004 10 8 7 6 7 B b 5 5
DUCTILE CAST IRON - FERRITIC 140270 200-400 .002-007 28 42 18 16 18 K6 15 13 12
DUCTILE CAST IRON - MARTENSITIC 270-440  150-350  .002-00F 23 18 15 13 15 14 |12 |11 10
60 GRAY - PEARLITIC 220320  150-300  .002-007 | 21 | 17 | 14| 12| 14| 12| 11] 10 9
GRAY - FERRITIC 110240 2204410  .002-06 | 29 | 23| 19| 17| 19| 17| 15 14 13
B 200-320 | 130-300 | .002-004 20 16 18 11 13 12 11 10 9

11
HIGH TEMP ALLOYS ) _ ) . I
e 140300 | 50-150 | 001-004 9 7 & 5 6 5 5 4 4
140 STAINLESS STEEL - 300 SERIES 135375 75175 001004 11 9 8 |7 8 |7 |6 |6 5
STAINLESS STEEL - PH SERIES 150-440 75175  .001-004 11 9 |8 |7 |8 |7 |6 |6
TITANIUM ALLOY 110-380 75200  .002-006 (13 |10 |8 |7 |8 |7 |7 |6 6

136 )--//*#"_ $"3#*%& 500- */$ t TBMFT!IBOOJC




<o KEYSEAT CUTTERS o
&is20, 40 " CARBIDE TIPPED®PE 704 FrACTIONAL

HIGH PERFORMANCE MODIFICATION $Prompt delivery)

t 4FF QBHF

%DE:N UsA See box on page 136 for speeds and feeds

TYPE 704 " HIGH PERFORMANCE " FOR ALUMINUM
t $BSCJEF UJQT CSB[FE UP UPORHZIBSEFOFE BMMPZ TUFFM

t ' BDF XJEUI UPMFSBODF QMVT w NJOVT w
t 5PPM EJBNFUFS UPMFSBODF QMVT w QMVT w r
USE:

t 4QFDJODBMMZ EFTIJHOFE GPS VTF JO BMVNJOVN BOE OPO GFSSPVT eEuemsrmre
t )JJHI WPMVNF gVUF DBQBDJUZ GPS NJMMJOH TMPUUJOH HSPPWJOH TOBQ 0 SIJOHT

XXX IBOOJCBMDBSCJEF DPN t 5&- AL AR RETY: | 3/
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KEYSEAT CUTTERS we
ciass 20, 40, 60, 140 " CARBIDE TIPPEDE 700

STRAIGHT TOOTH MODIFICATION@rompt delivery)
t .PEJOFE UPPM EJ3NFUES
Y408 iy FOR NON-FERROUS & CAST IRONS | 'rusip uppm EdmnFuUFS
TYPE 700 " FOR NON"FERROUS MATERIALS B
AND CAST IRONS t 3FEVDFE OFDL EJRNFUFES
t 8PPESVO UZQF t 41BOL ESJWF gBU T
t $BSCJEF UJQT CSB[FE UP URW\OPIEIBSEFOFE BMMPZ tT$)FFUJOHT BWBIMBCME
t 4USBJHIU TIBOL >w EJBNFUFS w MPOH
t 5PPM EJBNFUFS UPMFSBODF QMVT w QMVT W
t 'BDF XJEUI UPMFSBODF QMVT w NJOVT w
t $1JQ CSFBLFST PO BMM T™JBB EHHE RBAPAS DY/ GBS T XLAl=tele) NI AN Rz Pa
t 5PPM HFPNFUSZ BOE DBSCJEBUFSEBM EFQ 6 FQ\SE B LU ipyieiney ey
t %FDJNBM TJ[F DVUUFST %0 /05 IBWF DIJQ CSFBLFS s '

138 )--//*#u_ $"3#*%& 500- */$ TBMFT!IIBOOJC



<o KEYSEAT CUTTERS ulee
s 20, 40, 60, 140 " CARBIDE TIPPEDE o1

STAGGERED T00TH ooreT o
FOR NON-FERROUS & CAST IRONS  (Fusyp uppM EiBiFURS

%qDEINUSA - .

TYPE 701 " FOR NON"FERROUS MATERIALS tt '?FEUJQJFDE SSSE ;855 ;l
AND CAST IRONS t 3FEVDFE OFDL EJBNEFUFS

t 8PPESVO UZQF t 41BOL ESJWF gBU T

t $BSCJEF UJQT CSB[FE UP UW\OPIEIBSEFOFE BMMPZ tT§RBUJOHT BWBJMBCMF

t 4USBJHIU TIBOL >w EJBNFUFS w MPOH

t 5PPM EJBNFUFS UPMFSBODF QMVT w QMVT w

t 'BDF XJEUI UPMFSBODF QMVT w NJOVT w

t "MUFSOBUF SJHIU BOE MF®GEF B YPRPW ISBY B WPFSBMM T e VYNNI ¥4

t

5PPM HFPNFUSZ BOE DBSCJIEBUFSEBM E(EQGHQNSB]ILD

XXX IBOOJCBMDBSCJEF DPN t INAAE AR REE | 5O
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KEYSEAT CUTTERS HI
cHIR<80. 100, 120 " CARBIDE TIPPERMe 702

STRAIGHT TOOTH MODIFICATION@rompt delivery)
t .PEJOFE UPPM EJBNFUIS
40 1y ysa FOR STEEL t .FUSJD UPPM EJRNFIFS
t .F’EJ()F[E GBDF XJIEU!
TYPE 702 " FOR STEELS t .FUSJD GBDF XJEUI
8PPESVO UZQF t 3FEVDFE OFDL EJBRNFU=S
$BSCJEF UJQT CSB[FE UP UW\WOHPIEIBSEFOFE BMMPZtTAUB®OL ESJWF gBU T
4USBJHIU TIBOL »>»w EJBNFUFS w MPOH t $PBUJOHT BWBJMBCMF
5PPM EJBNFUFS UPMFSBODF QMVT w QMVT w

'BDF XJEUI UPMFSBODF QMVT w NJOVT
$1JQ CSFBLFST PO BMM TwWJ B 8 EHH$ FULBRLPASI T'TAN'UMCARBON'TR'DE#T'CN
5PPM HFPNFUSZ BOE DBSCJEBUHFSEBM BCF-Q S PIQN\SRE B ILI {ee] N[V VRN i 21[p] =347\

%FDJNBM TJ[F DVUUFST %0 /05 IBWF DIJQ CSFBLFS

t
t
t
t
t
t
t
t

EDP NO.

7020204

7020

7020404
6

7020405
6

6
7020406

7024411
8

7020812

7024811

8 702
7024813
8 7024
7024815

7024816

].Zl() )--// *H". $"3#*%& 500- */$ t TBMFT!IBOOJC




KEYSEAT CUTTERS HEB
cHIR< 80, 100, 120 " CARBIDE TIPPERbe 703

STAGGERED TOOTH MODIFICATION@rompt delivery)
t . PEJOFE UPPM EJBNFUES
A0g g on FOR STEEL t .FUSJD UPPM EJBNFUES
us .PEJOFE GBDF XJEUI
TYPE 703 " FOR STEELS tt ,Fugw GBDE XJE Ji

t 8PPESV0O UZQF t 3BFEVDFE OFDL EJBNEFURS
t $BSCJEF UJQT CSB[FE UP UW\CHIEIBSEFOFE BMMPZ tTUIBROL ESIJWF gBU T

t 4USBJHIU TIBOL »>w EJBNFUFS w MPOH t $PBUJOHT BWBJIJMBCMF

t 5SPPM EJBNFUFS UPMFSBODF QMVT w QMVT w
t
t
t

'BDF XJEUI UPMFSBODF QMVT w NJOVT w -

"MUFSOBUF SJHIU BOE MFFGE B UPPWISBYB PRSB MM TN NG AT

5PPM HFPNFUSZ BOE DBSCJEBUFSBEBM BFQ S PQERB UL o
AL TITANIUM NITRIDE #ATIN

7030204

7030

7030404
6

7030405
6

6
7030406

7034411 i |
8

7030812

7034811

8 703
7034813
8 7034
7034815

7034816

XXX IBOOJCBMDBSCJEF DPN t AR AR NEE: | /1



Clasg

WORD

T"SLOT CUTTERS
CARBIDE TIPPEDyrEs 720 & 721 FRACTIONAL

80 LOW STRENGTH STEELS
100 MEDIUM STRENGTH STEELS
120 HIGH STRENGTH STEELS

MODIFICATIONSPrompt delivery)

t . PEJOFE UPPM XJEUI

.FUSJD UPPM XJEUI

SFEVDFE OFDL EJBNFUFS
4IPSUFOFE TIBOL PS SFEVDFE TIBC

TYPE 720 # FOR NON"FERROUS & CAST IRONS

TYPE 721 # FOR STEELS
t "MUFSOBUF SJHIU BOE MFGU BYJBM SBLF
t 4USBJHIU TIBOL XJUI 8FMEPO gBUT "EEJUJPOBM TIBOL ESJWF gBU T
t 5PPM EJBNFUFS UPMFSBOWMF QMVT w NJOVT $PPMBOU PVUMFUT
t 5PPM HFPNFUSZ DBSCJEF WSEBHEBM CE$C R NBLIP GPE NBPBUJOHT BWBIJMBCMF TFF CPUL

t
t
t
t
t

DIMENSIONS | TYPE 720 TYPE 721
BOLT | TOOL LENGTH JFOR NON-FERROUS/CAST IRONS ~ FOR STEELS
DIAM. | DIAM. | TOOL | SHANK | NECK. NO. OF EDP
' ' WIDTH DIAM. DIAM. |UNDERCUT OVERALLTEETH NO PRICE PRICE
# Je<= HLc/\ J HNcf\ :?0= HPg[Z 6 72008 >169.95 >183.50
?20<z |Hc[Z H N ¢\ IHcA\ o= HHgY”™ 6 72010 167.85 181.30
@ 2ar |HcA [ HJc[z 27?o= 3# 6 720028 211.30 228.25
J JHc[Z }?o= [ HNc[Z ~m= 3 \o<s 6 72016 6 248.05
0@ 1# JHc/H\ 1 IHc[|Z 1]== HLcY™ 6 72020
[ HLc[Z 7c@ 1 }?ef 1) 4 \p<= 6 P
1 1 Nen | ?:0= 1# Hcl[lZ 1en= HJclY”™ 8 72032
1# 2 \oN 1o/ | 1# 1\ap JHc|[Z5 :r@ 8 72040
1J IH¢[Z HHe[Z HNG[Z H8 Jlo~ 72048

\NoRLD CLA Ss

CORNER ROUNDING END |\/||LLS
CARBIDE TIPPEDvrEs 740 & 741 FRACTIONAL

40 NON-FERROUS - SHORT CHIPS

80 LOW STRENGTH STEELS 74
100 MEDIUM STRENGTH STEELS
120 HIGH STRENGTH STEELS

TYPE 740 # FOR NON"FERROUS & CAST IRONS

TYPE 741 # FOR STEELS
t "MM TJ[FT IBWF @gVUFT
t 4USBJHIU TIBOL XJUI 8F

JEF HSBEF BUQSPQ®~H\EUIEIONS

t 5PPM HEPNFUSZ DBSC TYPE 740 TYPE 741
for material being machined CIRCLE TOOL LENGTH FOR N-F/CI FOR STEELS
USE: RADIUSDIAMETER > "0 END | car-[over [INEDRN . o PRICE
t '"PS NJMMJOH SPVOE DRASOFST Po TRYVBSFH¥EHFmDe| AL | MO
HcY”™ \e<= @@ HNgn™\ 2 ) c [JEf40023 ~155 95 >168.50
MODIFICATIONSPrompt delivery) o o@ HNd\ | EJcjEMoosl 155 95 168.50
t 4IPSUFOFE TIBOL PS SFEVDEE TIBOL esgNFUEST ' | 137 C(FEEEE 10040 17423 |
t "EEJUJPOBM TIBOL ESIWE gBUT — o oz aroll oo | 1o e .
t $PBUJOHT BWBJMBCMF # 1 [ Hlc[[z 13 & c [|2R40088 206.45 222.95
u<= Hel w@| HJc[z 3D c (2000 212.10 229.05
. ) 207
Bl st ocree o b o BN oo
o<= 1 :0( 1 HJc|[Z \m 4 A0 245 .40 265.05
J 13 1 Hic[2 4 06N >73.05 295.05
2@ 2 14 Hclzien | o [RESEH0R 3360 0" 36300

$"3#*% & 500- */$ t TBMFT!IBOOJC
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o DOVETAIL CUTTERS o
CARBIDE TIPPEDYyres 734, 735, 736, & 737 FRACTIONAL

1,
08 1y ysa

80 LOW STRENGTH STEELS 735 o0r 73
100 MEDIUM STRENGTH STEELS35 or 73
120 HIGH STRENGTH STEELS 7350r 73

45E DOVETAIL CUTTERS:
TYPE 734 # FOR NON-FERROUS & CAST IRONS
TYPE 735 # FOR STEELS MODIFICATION$Prompt delivery)

. t 3FEVDFE OFDL EJBNFUFS
60E DOVETAIL CUTTERS: t 41PSUFOFE TIBOL PS SFEVDFE TI

TYPE 736 # FOR NON-FERROUS & CAST IRONS t "EEJUJPOBM TIBOL ESJWF gBU T
TYPE 737 # EFOR STEELS t $PBUJOHT BWBJMBCMF

t 3JHIU IBOE DVU

t 4USBJHIU TIBOL XJUI 8FMEPO @gBUT

t w w DPSOFS SBEJVT

t 5PPM EJBNFUFS UPMFSBOWF QMVT w NJOVT

t 5PPM HFPNFUSZ DBSCJEF WEBHEBM QO SO B BB GrRENERN LGy

“poaey. CHAMFER MILLING CUTTERS

1,
08 Iy usa

45? CHAMFER MILLING CUTTERS: 80 LOW STRENGTH STEELS
TYPE 730 # FOR NON"FERROUS & CAST IRONS T
TYPE 731 # FOR STEELS 120 HIGH STRENGTH STEELS 731
60? CHAMFER MILLING CUTTERS:
TYPE 732 # FOR NON"FERROUS & CAST IRONS i
TYPE 733 # FOR STEELS MODIFICATIONSPrompt delivery)

t 3JHIU IBOE DVU

t 4USBJHIU TIBOL XJUlI 8FMEPO @gBUT

t 5PPM EJBNFUFS UPMFSBODF QMVT w NJOVT
t 5PPM HFPNFUSZ DBSCJEF HBS\EB:MBQIQJSZH-QSJBEDU.FOG;IES N

t 3FEVDFE OFDL EJBNFUFS

t4IPSUFOFE TIBOL PS SFEVDFE TI|

EdliJUJPOBM TIBOL ESIJWF gBU T
PBUJOHT BWBIJMBCMF TFF UP(

XXX IBOOJCBMDBSCJEF DPN t 5&- AL AR T | /3



“pomp DOUBLE ANGLE CUTTERS i
CARBIDE TIPPEDvres 746, 747, 748, & 749 FRACTIONAL

80 LOW STRENGTH STEELS
100 MEDIUM STRENGTH STEELS
120 HIGH STRENGTH STEELS

60?7 DOUBLE ANGLE CUTTERS:

TYPE 746 # FOR NON"FERROUS & CAST IRONS MODIFICATIONSPrompt delivery)
TYPE 747 # FOR STEELS t 3FEVDFE OFDL EJBNFUFS

90? DOUBLE ANGLE CUTTERS: t 41PSUFOFE TIBOL PS SFEVDFE TIBC
TYPE 748 # EFOR NON"FERROUS & CAST IRONS L A Sy eee T

TYPE 749 # FOR STEELS
t 3JHIU IBOE DVU

t 4USBJHIU TIBOL XJUI 8FMEPO gBUT
R T

t 5PPM EJBNFUFS UPMFSBOWF QMVT w NJOVT :
{ 5PPM HFPNFUSZ DBSCJEF WEBHEB W QESE R IBLIE cri NN

\NOR‘—D CLA Ss

1,
08 1y ush

RADIUS CUTTERS: 80 LOW STRENGTH STEELS
TYPE 718 # FOR NON"FERROUS & CAST IRONS 100 MEDIUM STRENGTH STEELS

TYPE 719 # FOR STEELS 120 HIGH STRENGTH STEELS
t 3JHIU IBOE DVU $POWFY SBEJVT
t 4USBJHIU TIBOL XJUI 8FMEPO gBUT

t 5PPM HFPNFUSZ DBSCJEF HBEBEFMBQRIXA 8 BBUFOG B A\ ECATIONSPrompt delivery)
t

t

5PPM EJBNFUFS UPMFSBODF QMVT w NJOVT
5PPM SBEJVT UPMFSBODFWUNSNOWE'w SBEJVT QmvT Lt 3FEVDFE OFDL EJBNFUFS
PWES He'w SBEJVT OMVT Lo 4 4/PSUFOFE TIBOL PS SFEVDFE TIBC
{ "EEJUJPOBM TIBOL ESJWF gBU T

DIMENSIONS TYPE 718 TYPE 719 t $PBUJOHT BWBJMBCMF
TOOL| TOOL OVER FOR N-F/CI FOR STEELS
WIDTH DIAM TEETH PRICE TITANIUM CARBONITRIDE # TiCN
"ILENGTH NO.
ol T 7 s —
c

HeY~ | Hcl J 3 6 71802 >§igf§8 >§?8;§§

i \e@ p<= J 3 6 1£118289.20 296.00

Hc 1# # [ 3J 6 71804 292.90 322.30

2o/ 1 ?o4= 20<= [ 3J 6 ¥ 13%Y.15

<= 10@ @ [ 3J 6 1.8366.75

# 1J J [ A 6 71808 369.30
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“pmae. CARBIDE TIPPED END MILLS
TECHNICAL INFORMATION

1,
0% 1y ysh 40 NON-FERROUS - SHORT CHIPS
80 | LOW STRENGTH STEELS

END MILLShave cutting edges on both the end and sides, 100 MEDIUM STRENGTH STEELS
permitting end cutting and peripheral cutting. Center cutting types 120 HIGH STRENGTH STEELS
permit plunge and traverse milling.

CUTTING EDGEelectsharp edged for faster speeds. Select radial
edged for longer tool life.

SHANK DIAMETERSelectargest diameter available to maximize
rigidity and minimize axial de"ection and chatter.

NUMBER OF FLUTESelecfewer "utes for milling softer materials

at higher feeds and speeds where more chip spaceequired or FLUTE AXIAL RELATIONSHIP:

when machine horsepower is limited. Selectstraight "utes for a wide variety of applications.

Selectmore "utes for milling tougher materials at reduced feeds Selectright spiral "utes for improved cutting action and easier
and speeds or for increased table feeds using theme cutting chip removal.

speeds. Selectleft spiral "utes for use in absorbing impact shock when
TOOL DIAMETERSelectlargest practical diameter to maximize entering steel workpiece + maintains constant hold down pressure
rigidity, minimize chatter and improve tool lifef machine spindle and minimizes chatter. Useful in profiling applidgahs where
speed is limited, the largest practical diameter ppeits higher recutting chips causes premature cutter dulling.

cutting speeds Selecthigh spiral (15% or more) tiramatically improve cutting

COATINGSare especially e$ective (see 2Coating Selector® on page action, &nish, chip removal, and tool life. Highiss distribute
8). impact load more evenly throughout the tool's entire revolution.

END MILL SPECIFICATIONS AND TOLERANCES

t (FPNFUSZ DBSCJEF HSBEF 0 % SFMJFG tBOEFBPOEJPMABSBWAIICE-DVUUJOH FEHFT
appropriate for material being machined t 64$5%

t 'MVUF MPOH DBSCJEF UJQT CSB[FE UP UPVHbJRSEFOFEBMNRZ, FUEEYCPEZ
t 4QJSBM gVUF DBSCJEF UJQT GPSNFE UP UXB/E) BAWM B E HBREEH NORVITV T w NJOVT w
t 4USBJHIU TIBOLT IBWF TUBOEBSE 8FMEPO‘ERIRFBRDUEF QMVT w NJOVT w

t /PO DFOUFS DVUUJOH FOE NJMMT IBWF U} ERfEr TDIEESES YF REJRT Blg

carbide minus , MINUS

HANNIBAL
DESCRIPTION FULLERTON PUTNAM MORSE NIAGARA
PAGE TOOL TYPE

HIGH SPIRAL SHEAR CUTTING END MILLS

15% Right Spiral Flutes
For Non-Ferrous * Cast Irons
For Steels

STRAIGHT FLUTES END MILLS

Radial Edged
For Non-Ferrous * Cast Irons (2 Flutes) 147 302 60TF TFEM 5923 4700
For Non-Ferrous * Cast Irons (4 or 6 Flts. 147 304 60EM EM 5925 4750

XXX IBOOJCBMDBSCJEF R RVVEE R Y | 15



\NOR\—D CLa Ss

END MILLS ey
CARBIDE TIPPEDR 144 '3"$5%0/"-

TOOL
M08 T DIAMETER ‘

i 3*()5 41*3"- '-65&4 e ‘ ‘
5:1& g '03 /0/q'&330674*"$"45 *: |
t -BSHFS gVUF DBQBDJUZ GPS IFBWZ NJ + .5000
t $FOUFS DVUUJOH EFTJHO GPS QMVOHERE = ZENISPOMFE BC
peripheral milling including splines, keyways, and spotfacing > .7500
t 3BEJBM FEHFE GPS MPOHFS UPPM MJG
t %FUBJMFE TQFDJ6DBUJPOT PO QBHF 1.0000

1.2500
1.5000

THREE STRAIGHT FLUTES
5:18& q '03 458&8&-4
5:18& q'03/0/q'&33064 ¢

t 5|SFF TUSBJHIU gVUFT QSPWJER == = T DBQBDJUZ
for chips
t $FOUFS DVUUJOH EFTJHO GPS FRAC
peripheral milling including splines, keyways, and |
spotfacing

t 3BEJBM FEHFE GPS MPOHFS UPP
t % FUBJMFE TQFDJO6DBUJPOT PO

RAM | QSPEME] B0

1.0000 :
1Xm: 1125 }
1< 1.2500 |
1+ 1.5000 | 3
5:1& g j 3*()5 41*3"- '-65&4 '03 45&&-
t 4QJSBM gVUFT BJE JO DIJQ SFNPWBM QFSNJUUJOH IFBWJFS GFFET BOE GBTUFS TQFFET
ALL TYPES:

t 3BEJBM FEHFE GPS MPOHFS UPPM MJGF
t % FUBJMFE TQFDJ6DBUJPOT PO QBHF

TOOL
DIAMETER

FRAC. DECIMA ‘

1< 1.2500
1+ 1.5000
q i 3*()5 41*3"- '-65&4 '03 45&&-
t | SIHIU TQJSBM gVUFT GPS JNQSPWFE DIJQ SFNPWBM
t 4QJSBM gVUFT EJTUSJICVUF UIF N Jeiiubiekid NET-NVE

improving &nish and increasing tool life
t 3BEJBM FEHFE GPS MPOHFS UPPM DIAMETER
t % FUBJMFE TQFDJ6DBUJPOT PO QB

MODIFICATIONSsee list on page 147)
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e 8% %--4 '03 /0/q'&33064 @ $UuEm3Q)
CARBIDE TIPPED 144 3v5540)"-

BASIC TYPES MODIFICATIONSPrompt delivery)
t PEJOFE UPPM EJBNFUFS
%DE:N A .FUSJD UPPM EJBNFUFS
v $VUUJOH EJBNFUFS SFEVDFE

t
t
RADIAL EDGED WITH TWO STRAIGHT FLUTES t SPSOFS DIBNGFS PS DPSOFS
5:1& q '03 /0/q'&33064 ."5&3*"-4 $"45 *30/4 E‘“PSUFOFE HBOL PSS SEEVDEE
t
t

"EEJUJPOBM TIBOL ESJWF gBl
t 5XP MBSHF gVUFT GPS FBTZ DIJQ SFNPWBM $PPMBOU PVUMFUT FYDFQU F

t 6TF XIFO NBDIJOF IPSTFQPXFS JT UPP MPX GPS IJHI DIJQ;DBQBG Uiz RUE NM M £
RADIAL EDGED WITH FOUR OR SIX STRAIGHT FLUTES
5:1& q '03/0/q'&33064 ."5&3*"-4 $"45 *30/4

t .PSF gVUFT GPS JNQSPWFE 60JTI

t 6TF XIFO NBDIJOF IPSTFQPXFS BMMPXT GPS B 1JHIFs D ARl IR A

3"%*"- &% (&% 8*5) | 3*()5 41*3"- '-65&4
5:1& q '03 /0/q'&33064 ."5&3*"-4 $"45
IRONS

t 4QJSBM gVUFT BJE JO DIJQ SFNPWBM QFSNJUUJOH IFBWJFS GFFET BOE GBTUFS TQFFET
t 3BEJBM FEHFE GPS UPVHI BMVYNJOVN BMMPZT BOE DBTUJOHT

3"%*"- &% (&% 8*5) i 3*()5 41*3"
5:1& g '03 /0/g'&33064 ."5&3*" TOOL
IRONS DIAMETER

t i TQISBM gVUFT GPS JNQSPWFE DIJ
t 3BEJBM FEHFE GPS UPVHI BMVNJOVN| a0 'OE DBTUJOHT
t 4QJSBM gVUFT EJTUSJCVUF UIF NJM "BE FWFOMZ
improving &nish and increasing tool life

MODIFICATIONSsee list Above)
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\NORLD CLA Ss

(&/&3"- */'03."5*0/

1,
408 iy ysa

48-&35&% %*453*#65*0/ 26"-*5: 500-4

To ensure exceptional service & technical applicatio20% of HANNIBAL'S sales are special order tools made
support, Hannibal only sells through selected distributorsto end user's speci“cations and prints for the very
your communications link with us. If you require directdemanding automotive, diesel engine, aircraft engine,
technical assistance, contact our Engineering anéerospace, and construction equipment industries. To

Technical Service Team. meet these stringent requirements, our engineers and
Phone: 800-451-9436 tool makers work daily with exacting tolerances and
E-mail: sales@hannibalcarbide.com procedures.

450%, 45"564 26"-*5: "11307&%

Because of our exceptionally broad product listing ofOur plants have consistently passed quality system
over 20,000 line items, our distributors seldom stock ouinspections by key engineering, production, and
tools unless they have a consistent demand for particulapurchasing executives of our major tool users. HANNIBAL
tools requiring same day delivery. HANNIBAL maintainswwas Ford Q101 certi"ed in 1989 and was originally
99% line item order "ll rate. We have a huge inventory ofSO Certi"ed on August 18, 1999. Currently 1SO 9001
"nished tools ready to meet your needs. compliant.

4)*11*/( 50-&3"/%$&4 "/% 41&%$*'*$"5*0/4
Normal procedure is to ship all distributor orders by UPSAll our tools are manufactured to one or more of the
unless requested otherwise. Our lost shipment insuranctollowing speci“cations:

does not cover shipments sent 2freight collect? USCTI - United States Cutting Tool Institute
03%&3*/( NAS - National Aerospace Standards

The only description required to order a standard toollSO - Intérnational Organization for Standardization
is the Epr nurr?ber. ngever, as a cross-check, ordéfSME/ANSI - American National Standards Institute, and

should include a brief description of the tool. a(liate of American Society of Mechanical Engineers

0% * *$ 50 /4 500- 1&3'03."/$&

Many standard tools ordered include requests for one/Vhile price is always a consideration, the real measure of
or more modi“cations. On each page of this catalog is &€ t00I's value is its in-plant performance. HANNIBAL'S
list of the modi“cations most commonly requested. Justtool performance is proven wherever accurate records are

phone, fax, or e-mail us for an immediate quote. Modi"ecﬁept’ such as the aerospace and automotive industries.

tools are delivered promptly and are competitively H€re our tools earn %xcellente ratings... and that is why
priced. we are one of the fastest growing tool companies in the

world.
"11-*3$"5*0/4 &/ (*/&&3*/(
HANNIBAL prides itself on the ability to solve end -usei—%AglL\lglllBAI%S : technici 100l K q
tooling problems. We will suggest solutions including engineers, technicians, tool maxers, an

tool designs that have been used successfully to solve@eS & support sta$ are continually focused on the goal
similar problems. Our proven applications engineering® Producing the world's best carbide tipped tools. Our

capability is re#ected in the fact that some of the |arge5§:perienced tool makers sincerely want to do their very
engines and transmissions.

contact us to request your free hard copy, or PDF versioHANNIBAL
technical developments, including: Cover Desian + Poole Advertisin

t "WPJEJOH 3FBNJOH 1SPCMFNT t 3VOPVU $PODFSOT t

machine tool builders select HANNIBAL to design ang€St every day making every e$ort to manufacture tools
'3&& 5&$)/*$"- 3&".*/( (6*%& "7T"*

of 2HANNIBAL'S Guide to Cost E$ective Reaming® Qobpyright 2026 by Hannibal Carbide Tool, Inc.
3FBNFS 4UPDL 3FNPWBM $IBSU t 5JU JVN PB%JOHT t

Developing Optimum Feeds & Speeds

produce the original cutting tools used in producing that will meet your exacting needs.

For technical reaming information see pages 11-15 o

is continuously updated to include the latest reamer "$./08-&%(&.&/54

'"MVUF (FPNFUSZ t 3FBNFS /PNFODMBUVSF %FOOJUJPOT
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