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BROWN & SHARPE

MILLING CUTTERS

ARBORS, ADAPTERN and COLLETS
CATALOG No. 36C

BS

Trade Mark
Reg. U.S. Pat. Off.
and Foreign Countries

IMPORTANT

Prices for the items in this catalog are shown in price list.
In ordering, alwavs specify the Ordering Number which ap-
pears both in this catalog and in separate price list, the name
of the item and Catalog No. 36C. This will permit filling your

order correctly and save delay and correspondence.
1959
BROWN & SHARPE MFG. CO.
PROVIDENCE 1, R.I., U.S.A.
ESTABLISHED 1833

Also Manufacturers of

Milling Machines o Grinding Machines o Screw Machines
Machinists’ Tools o Gages o Johansson Gage Blocks
Electronic Production Measuring Equipment
Screw Machine Tools e Pumps
Other Useful Equipment
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Main Officeand Works: PR O VIDENCE 1, R.I., U.S.A.
SALES OFFICES:
DBROWN & SHARPE MFG. CO.
L AR o i S s oy e R 1647 Beacon St., Waban 68, Mass.

Philadelphia Area
Pittsburgh 27, Pa.
Toronto 18, Ontario, Canada

BROWN & SHARPE CO.
Chicago 6, 111.
Cincinnati 2, Ohio
Cleveland 13, Ohio
Detroiti2s M ichs, .0 . cviicanens
Los Angeles 23, Calif.
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Rochester 14, N.Y.. .. ... ..
Syracuse 2, N.Y.. ..

supply
States

.................. 2()6 .\*'.h'i-l.cimll Center, 4110 Brownsville Road

........................................ 626-630 Washington Blvd.

o 620 Penton lll(.l;_'.. West Third & Lakeside Ave.

BROWN & SHARPE OF NEW YORK. INC.

725

University Bldg., 120 East Washington St.
Stocks of Brown & Sharpe Tools are carried by hardware and
dealers in the principal cities and towns in the United
and by the leading tool dealers in foreign countries.

....7 South Main St.
7 Bala Avenue. Bala-Cynwyd, Pa.

.4199 Dundas St.. West

..... .. 1811 Carew Tower
405 Curtis Bldg., 2812 West Grand Blvd.
3010 East Olympice Blvd.

- 20 Vesey St.
1008 Genesce Valley Trust Bldg.

Of General Interest

HE business now conducted by the Brown & Sharpe Mfg.

Co. was founded in 1833 by David Brown and his son
Joseph R. Brown. David Brown retired in 1841 and the busi-
ness was continued by Joseph R. Brown until 1853, when
Lucian Sharpe became his partner, and the firm of J. R. Brown
& Sharpe was formed. The Brown & Sharpe Mfg. Co. was
incorporated in 1868S.

The manufacture of Steel Rules and other tools of precision
was begun by Joseph R. Brown in 1850. In 1852 a similar line
of work was begun by Samuei Darling and, in 1866, the part-
nerzhip of Darling, Brown & Sharpe was formed, the business
being carried on under that name until the partnership was
dissolved by the purchase of NMr. Darling’s interest in 1892,

All Brown & Sharpe products are made with the intention
that they shall be the best in their respective classes. Careful
attention is given constantly to insure workmanship of the
best quality. Should any defect become apparent in the work-
manship of any of our tools, we request that we be notified
promptly.

We are pleased to show our works to those who are inter-
ested in our products and machine shop practice.

STANDARDS. We make our own Standards which are
checked frequently with those of the United States Bureau of
Standards, the only standards we recognize.

PATENTS. Muny of the items in this catalog are protected
by issued or pending United States patents and/or foreign
piatents,

IMPORTANT. Please address all business communica-
tions to the Company. Cuable Address “Sharpe Providence.”
Codes: Our Own and Lieber's.

PURCHASING TOOLS. We urge mechanies and manu-
facturers to purchase our products irom hardware stores and
distributors, most of whom carry stocks for the convenience of
uzers of our products. Where tools are not availuble from deal-
ers they can be purchased directly from our factory.

PRICES. Prices are subject to change without notice. In
addition to stated prices, buyer shall pay the seller an amount
equal to any sales, use, occupation or excise taxes which the
.;gl}cr may pay 1n respect to a sale. Prices I).0.B. Providence,

Discounts: A dealers’ discount is allowed to legitimate
hardware and supply stores. This discount will be given on
application.

TRANSPORTATION. We do not pay transportation
costs or duties on shipments of goods to dealers excepl on
CUTTERS and Ground Flat Stock.

On shipments of Cutters and Ground Flat Stock we allow
minimum transportation charges on orders having a net
value of £25.00 or more each.

Copyright, 1955, by Brown & Sharpe M{g. Co., Providence 1, R.

TERMS OF PAYMENT—UNITED STAI AND
CANADA. Mecchanies: Where our small tools cannot be
obtained from dealers we pay transportation charges from our
factory to any place in the United States and (..:Ill:lll:l‘ and
will ship upon receipt of remittance in New York funds for the
price of tools. We do not pay duty on shipments outside the
United States.

Manufacturers and Dealers: Net 30 days to firms of ap-
proved credit. We do not pay duty on shipments outside the
United States.

ORDERING. Use the price list in ordering. Always speeify
the ORDERING NUMBIER which appears bothiin the cata-
log and in the price hst, the name of the item desired and Cata-
log No.36C. All verbal instructions should be conhirmed in writ-
ing. ]

Orders are subject to delays occasioned by strikes, fires,
floods, accidents or by any cause beyond our control, including
delivery of material to us.

DELIVERY. F.O.B. Providence, R.I. Title and right of
possession will pass to customer upon delivery to carrier at
Providence, R.1.

SHIPPING INSTRUCTIONS. State distinetly in giving
shipping instructions, whether goods are to be sent by freight,
express or mail. When instructed to ship by mail, we assume
it 1s desired to ship by parcel post, insured. [T no shipping in-
structions are given we will ship the way we consider best,
taking into account the factors of economy, time of delivery
and safety, and in such cases we cannot be held responsible for
transportation charges, delays or loss in transit.

CLAIMS. Although goods are considered sold and our re-
sponsibility ceases when delivery i1s made to post office or
transportation company, in event of goods being lost in transit,
we will make every effort in behalf of customer to l}:l\'(- lost
goods found or to have the post office or transportation com-
pany make proper restitution for loss.

RETURNING GOODS. If for any reason goods are return-
ed, the transportation charges must be paid and we particu-
larly request in such cases that the name and address ol the
sender be marked plainly on the package. Always send a
letter of explanation at the same time.

SPECIAL ORDERS. In ordering special tools, he sure to
give full information, sketches and dimensions. While special
tools often are required, we wish to impress on customers ll.lc
advantage of ordering, if possible, goods that are carried in
stock instead of goods that vary only slightly from stock
articles and have to be made to order.

FOR DEALERS. We have available for the use of (lcgllel‘s
regularly selling our products display material, booklets, circu-
lars and other selling aids as well as electrotypes for advertising
and catalog purposes. This material furnished upon request.
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The sizes of cutters listed in this catalog are in accordance with Simplified Practi

¢ Recommen-

dation endorsed by the U. S. Department of Commerce and are carried in stock regularly.

TIHIE value of a milling cutter is determined by the rate it
can produce, by the aceuracy with which it can duplicate
arequired part and by the number of pieces it can produce per
sharpening. To be able to fulfill one or all of these outstanding
requirements, @ cutter must be made correetly, it must be de-
pendable and it must be long-lhived.

Brown & Sharpe Cutters fulfill all of these requirements.
They qave made correetly, they are dependable, highly produc-
tive and long-lived. Over 90 vears of experience contributes to
the excellence of these cutters. In addition, thousands of cut-
ters are in daily use in our own plant and so from actual cutter
operations are determined the designs of cutters, types of steels
and carbides used in their manufacture and the heat treat-

ments best suited for different classes of work. This, in no
small measure, is responsible for the fine performances of
Brown & Sharpe Cutters which result in the lowest real cutter
cost for their users. o

In addition to the cutters shown in this catalog, we can
make cutters of any size or shape or furnish any combin:ation
ol cutters.

Stocks of cutters are carried by leading hardware and sup-
ply dealers throughout the country and usually can be pur-
chased most advantageously from them. Special cutters, also,
can be ordered advantageously from dealers as they are in
a position to give prompt and efficient service to their cus-
tomers.

Keep Cutters Sharpened Properly

A sharp cutter gives a better finish than a dull one and with
greater accuracy, less power consumption and less strain on
the machine. A sharp cutter wears much longer and less stock
has to be ground off to restore the cutting edge than is neces-
sary if the cutter 15 allowed to become dull. A sharp cutter,
also, Increases the efliciency of production.

Cutters that are kept m good condition by frequent re-
sharpenings will invariably outlast cutters that are permitted
to become worn and dull. This saving, together with the better
results obtained through the use of sharp cutters, more than
compensates for the time spent in resharpening.,

lixperience s required to determine when o cutter has
reached the point where sharpening is desirable. This, how-
ever. is soon acquired if the cutters are observed closely. A
practice sometimes followed with satisfuction, where parts are
being milled i large quantities, is to establish a length of time
for which the cutters can be operated safely between sharpen-
ings and to then adhere to this sharpening schedule without
checking the condition of the cutters Formed cutters with
radial teeth should have their teeth ground radially. Formed
cutters with teeth cut back of center should have their teeth
sharpened with the amount of rake marked on the cutters.
IFurther information on page 38.

In sharpening Brown & Sharpe Spiral Iind Mills and Two

Lipped Spiral IEnd Mills the double angle linds with which
these mills are furnished should be preserved. These double

o\ T

AL £7 T _cup WHEEL

) STRAIGHT
v WHEEL Work
l ] Work Movement
Movement

angle lands permit the correct cutting clearance to be muin-
tained with a strong tooth shape.

In sharpening the end teeth of Spiral End Mills under ;" in
diameter, either a straight wheel can be used as shown in
Fig. 1 or a cup wheel as shown in Fig. 2. Wheels should be set
to give approximately 47 cutting clearance and sufficient con-
cavity to make the points of the teeth higher than any other
part. Should repeated sharpenings eliminate the center hole,
the efliciency of the end mill is not impaired.
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Clearance on Cutters

When sharpening milling cutters, the clearance always
should be taken into consideration. Clearance, or relief, is the
amount of material removed from the top of the teeth back of
the cutting edge of the cutter to permit the teeth to clear the
stock and not rub over it after the cutting edge has done its
work. On formed and gear cutters, clearance is not affected by
resharpening because, in sharpening such cutters, the faces of
the teeth only are ground.

The proper angle of clearance depends upon the diameter of
the cutters as well as upon the material to be milled, and must
be greater for small cutters than for large ones. The recom-
mended clearance on the teeth of plain milling cutters 5" to
3" in diameter is 13 to 5 degrees respectively and on cutters
over 3" in diameter, 4 degrees. The clearance of the end teeth
of end mills, except two lipped end mills, should be about 4
degrees and it is well to have the teeth slightly concave,
removing .001” to .002” more near the center than at the
outside, so that the inner ends of the teeth will not drag on the

< SCih
Cutting

Cust iron and bronze are usuully cut dry, but cutting oils
and compounds are used in cutting steels.

Cutting oils are used mainly on work when a good finish is
desired. These oils vary in composition, there being many dif-
ferent types. In general they should be fairly elean and have no
corrosive action or objectionable odors.

Sulphur base oils generally give good finishes—the finish be-
ing improved by increasing the amount of sulphur. However,
this type of oil has disadvantages in that it is apt to corrode
copper and brass and often times steel.

work. The clearance of the end teeth of two lipped end mills
is about 7 degrees.,

Another factor that must be considered in the clearance on
cutters is the maintenance of the proper width of land. In gen-
eral, the width of land on new cutters is approximately !&" to
Li”’. When repeated sharpening increases the land to such a
width as to exceed the limits named above, the heel or l):lpk
end of the tooth may be ground off to bring the land to its
original width. g

Below is a table of clearances for cutters of various diame-
ters. These clearance angles are for use when cutting cast iron
or steel. Larger clearance angles ave desirable on such I]\:llcl:l:llﬁ
as aluminum, brass, copper and most non-metallic materials.

Clear- . . Clear- o= X Clear-
Cutter Diam | ance Cutter Diam. ance Cutter Diam. | ance
\ngle I Angle | |‘i\l—l‘gh.
2 T 7 VI L | 7 57 -
z 137 to 2§ 9° | l%g” Lo 2 | (_)°
%" to 34" 145 to 25" 8° || 21{"to 3" | 2
2 ° % |" o Q1w q°
e to 14" 110 to | 7° | 315" up

Lubricants

Lard oil has long been used as a cutting oil and is still used
extensively for cutting threads. It is used also in varying per-
centages in many present day cutting oils. _

The cutting emulsions consist of water and various per-
centages of soluble oil. The addition of soluble oil primarily
acts as a rust preventive. However, by inereasing the per-
centage of oil an improvement in finish is obtained. limulsions
are better coolants than oils and, therefore, are used when
cooling is more desirable than finish. A commonly used ¢mul-
sion 1s one part of soluble oil to twenty-five parts of wuter.

Speeds and Feeds for Milling Cutters
The proper speeds and feeds are fundamental for the best performance of milling cutters. While
no exacet figures can be given applyving to all operating conditions and grades of materials, it 1s
possible to indicate the general principles applying to the setting of speeds and feeds for initial

setups. The figures in the following tables represent speeds and feeds recommended by the Milling
Cutter Division of the Metal Cutting Tool Institute.

Speeds

Peripheral speeds of milling cutters should always be figured
on the basis of surface feet per minute (sfm) rather than revo-
lutions per minute (rpm).

In general, surface speeds of milling cutters should be in
inverse proportion to the hardness of the material to be milled.
Soft materials can be milled at high speeds, while hard mu-
terials call for low speeds,

The following tuble giving surface feet per minute can be used
asastarting point for milling cutter speeds in various materials:

Milling Cutter Materials

Material to be Milled High Speed ("C':l‘jl / Cemented
Stee :\lllt:;lik Cuarbides
Aluminum and Magnes- '
ium - 600 up 1000 up
Copper i 500 up I 1000 up
Brass—Soft | 500 up | 1000 up
—Hard 200 ’ 300 | 400
Bronze 200 [ 300 | 400
Malleable Iron 100 | 200 | 350
Cast Iron—=Soft 100 I 130 275
—Medium 75 [ 110 | 250
5 : —Hard :2() =90 ‘ 200
C'ast Steel 70 ' 100 [ 200
Steel—100 Brinell | 150 {200 500
—150 Brinell 100 [ 200 150
—200 Brinell 70 | 180 400
—250 Brinell 60 {8175 350
—300 Brinell 45 300
—350 Brinell 35 250
—400 Brinell 30 200
Stainless Steel 50) 100

Reduce Speeds for: hard materials; abrasive materials;
deep cuts; high alloy content.

Increase Speeis for: soft materials; better finishes: light
cuts; frail work pieces and setups; fine pitch thread milling.

Ieeds

The most economical operation calls for a substantial feed
per tooth, -

Assuming that the ideal feed per tooth for a given job has
been determined, it would appear that the feed per minute
would depend on the number of teeth in the cutter and that
the ngher this number of teeth, the higher the rate of produc-
tion would be.

Unfortunately, there are two reasons why this does not
always work out in actual evervday use:— ¢

1. Too many teeth will result in chatter, this tendeney -
creasing with greater depth of cut and also with wider cuts.

2. When doing a finish milling operation, the feed per revolu-
tion is frequently limited by the quality of finish demanded.
A high number of teeth would then result in the feed per tooth
becoming inefficiently small,

Because of these considerations, Coarse-Tooth Milling Cut-
ters or Helical Plain Milling Cutters wre usually recommended
in preference to cutters having a greater number of teeth.

The following table of suggested feeds should prove of value
in setting up initial jobs:

Starting Feed
per Tooth,

Type of Cut

Inches
Face Milling. ......... .008
Straddle Milling. I e e b .008
ChannellorSIotNVIINg . . oo o oo et s s nnenta s .008
Slab Milling I i h e S AR I W .007
ISnd@MilinggondRkoAlimg s it e o s *.004
S RN 2 o e i e .003
AN Y e i e .002

“For end mills smaller than 15 inch diameter, feeds per tooth
must be much lower than the figure given. n

Rigid setups, soft materials and shallow cuts permit heavier
feeds, while frail setups, deep slots, stringy materials and high
finish requirements call for lower feeds per tooth.
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il Cutters

Three picce Formed Cutter, 9 inches in diameter and
13V inches long. Outside sections have angular gashes,

cenler section has spiral gashes with rake.

ind Mill 1% inches in diameter and 18 inches in over-all length. IHas
6 teeth with hollow faces and a 30° spiral.

In manufacturing quantities of duplicate parts of irregular
shape or form, it is often of great advantage to use cutters de-
signed especially for the particular job. Special cutters of the
formed type are selected frequently for such jobs as they pro-
vide substantial economies in the milling costs. Many times,
however, when the shape or form of the picce is simple, special
cutters can be used which are not of the formed type but are
similar in design to stock culters varyving only i length,
diameter or number of teeth.

In addition to Special Cutters of the formed type, we have
designed many other cutters for practically all types of milling

Helical Plain Milling

requirements where accuracy, dependability and long life are
required. We have developed cutters to meet unusually diffi-
cult conditions imposed by the hardness and chemical prop-
erties of the picce being milled.  Also, we have designed cutters
for highly specialized purposes and unusual requirements
which have sutisfactorily done work for which no other prac-
tical machining method was available.

Brown & Sharpe Special Cutters provide accurate reproduc-
tion of forms at a high rate of production. Their design, con-
struction and heat treatment are based on knowledge and ex-
perience accumulated over many vears of cutter manufacture,

Cutters with End Teeth

Hole Type

Helieal Plain Milling Cutters with IEnd Teeth have all the
advantages of Helieal Plain Milling Cutters, plus the added
advantage of being suitable for use in places where a shoulder
must be produced at one end of the cut.

These cutters are similar in construction to regular helical
milling cutters except that the spiral angle is decreased at one
end, permitting the forming of strong end teeth.

Helical Plain Milling Cutters with EEnd Teeth can be furnished
to order with either right- or left-hand spiral and having end
teeth with square, chamfered or rounded corners. %

In ordering, specify hand of spiral and type of end
teeth desired. i

With a lHelical Plain Milling Cutter with End Teeth
an end cut and a slabbing cut, as shown above, are made
at the same time with one pass of the cutter.
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Climb Milling
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Climb Milling Conventional Milling

Climb milling differs from conventional milling in that the work is fed in the same direction
as the movement of the cutter teeth rather than against the movement of the teeth.

Climb milling can be used advantageously on many kinds of work 1o increase the number of
picces per sharpening and to produce a better finish. s cmplovment permits inereased produc-
tion, as a milling operation can be performed at cach end of the machine table permitting loading
and unloading of one fixture while the cutters cengage the work held in the other fixture. With
climb milling, saws cut long thin slots more satis actorily than with conventional milling.  Also,
work can be held more sccurely as the cutter itseli tends to foree the work into the clamping fix-
ture and against the table, a feature especially desirable when milling thin flaf pieces.

Stock cutters ean be used for hoth elimb and conventional milling except when elimb milling
soft steel of low carbon content. For work of this class, special cutters made with o large amount
of rake and a steep spiral angle are required 1o produce @ good finish.  When ordering, complete
details of operations to be performed should be given including the anal

veis of the material and
amount of stock to be removed.  Climb milling is not recommended ordinarily for use on cust
iron or forgings.

Beeause of the tendency of the cutters to pull the work forward in climb milling, milling
machines designed with special features adapting them for climl milling are essential 1o the suc-
cess of this operation. Light climb milling cuts, however, mav be tuken on machines not designed
for climb milling, provided means can be found to prevent the table from being pulled forward
by the cutting action of the cutters,

In this Climb Milling operation, seven
rectangular picees with rounded bottom
edges are held in the vise at one time and
two cuts 24" x 58" are taken in cach
picce at cach pass of the cutters. The
cutting action of Climb Milling forces the work downward into the vise, permitting
seven picces to be milled at one time in a simple fixture at a fast rate of feed.
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Carbide Cutters

Brown & Sharpe through its Cutter Engineering Department has obtained authoritative
and intimate knowledge of carbide cutting tools from actual carbide cutter manufacture and opera-
tion as well as from extensive experimentation and tests. Investigations of cutting angles, of
varied speeds and feeds, and of different types of carbides on different materials have been con-
ducted on especially equipped testing equipment with various recording devices.

The knowledge acquired on carbides, assures users of Brown & Sharpe Carbide Milling
Cutters of superior and outstanding periormance.

Carbide cutters are usually of the profile sharpened type and include such items as:

Face Milling Cutters Staggered Tooth Milling Cutters
Shell End Mills Side Milling Cutters

Side Milling Cutters Ind Mills

Half Side Milling Cutters Saws

In ordering carbide cutters, as complete information as possible as to cutter and material
and any pertinent work conditions should be included to make possible the development of the
most advantageous design.

Inserted Tooth Shell End Mill

Carbide Milling Cutter for ma-
chining bevel on type metal
plates.

Plates are hol at time of
machining.

Carbide Tipped End Mill made with
non-magnectic body and tool steel
shank to prevent magnetized chips
from adhering to the cutter.

Carbide Tipped Shell End Mill with
large corner radius. Used to mill
root diameter and blend radius
with side of screw on large screw
Lype conveyor.

Carbide Staggered Tooth Side Mill-
ing Cutter. Wherever possible, in
cutters with carbide teeth, it is
advisable to substitute chamfers
and radii for sharp corners.

N
6 /

with carbide tipped blades for
zeneral purpose use on cast
iron. Radial and axial rake
angles are zero degrees. Bevel
angle shown is 30°.

/,//

Carbide Tipped End Mill. Note
long cutting teeth and large par-
tial radius used to blend with cut
made by previous operation.
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Plain Milling Cutters

Di:nm‘vu'r.‘ “‘(‘}l‘dl[:: ' Hole, .'\:n. of Order by ()H. (':lvlulng
Inches | Tnches’ |Inches l"‘:”'_ Namber 5 '\'”:"“i% Cutters of less than 17 Tace have straight teeth,
2)4 Vs % 16 7105-10-10 M-10 Cutters of 2" face and over have spiral teeth.
21 1 % I 16 705-10-11 M-11
215 % (1 | 16 | 705-10-14 M-14
215 Y% 1L ) e 705-10-15 M-15
21 % |1 | 16 | 705-10-16 M-16
214 % |1 ' 16 705-10-17 M-17
215 % |1 16 | 705-10-18 M-8
21, 1% |1 16 | 705-10-19 M-19
2 % 1 16 705-10-21 M-21
21 | % |1 16 | 705-10-23 M-23
215 1 |1 16 705-10-26 M-26
2 | 115 |1 16 | 705-10-29 M-29
215 2 Lo g0 16 705-10-31 M-31
215 214 1 |16 705-10-33 M-33
2y 3 1 16 705-10-35 M-35
3 6 1 16 705-10-61 M-61
3 U 1 16 705-10-62 M-62
3 S |1 16| 705-10-63 M-63
3 3% |1 16 705-10-63- M-63A
S | 3% |14 16 | 705-10-61 -G
3 Y |14 16 | 705-10-63 AM-65
3 15 14 16 705-10-66 M-66
3 % (1441 16 705-10-68 M-68
3 b1 14 16 705-10-70 M-70
3 % | 144 16 705-10-71 M-71
3 1 114 16 705-10-72 M-72
3 4 112 ] 16 705-10-73 M-73
3 115 114 16 705-10-71 M-74
3 2 114 16 705-10-76 NM-76
3 3 14| 16 | 705-10-78 M-78
4 W 1 18 705-10-101-] M-101A
4 ¥ | 1Yy 18 705-10-105 M-105
1 S |1 I8 | 705-10-104-2  M-104p
4 M 1Y 18 705-10-106 M-106
4 3% 1 18 705-10-101-3 M-104C
4 3% 144 18 705-10-107 M-107
4 Y3 114 18 705-10-109 M-109
4 % 14 1S 705-10-112 M-112
4 % 114 18 705-10-111 M-114
4 1 1Y 18 705-10-117 M-117
4 123 14 18 705-10-121 M-121 Here, two Plain Milling Cutters are being used to mill
4 2 15 18 T05-10-125 M-125 .~imu|lum-ou:~|_\' surfuaces of two prongs of a sewing ma-
4 3 114 18 T05-10-128 M-128 chine part placed in o holding fixture with aligning key,
4 1 14 18 T05-10-130 NM-130 providing a very salisfactory rate of production. Plain

List of Keyways, page 32.

Pacl:ed one in a box.
For Prices, See Separate Section

Milling Cutters. with narrow widihs of face and with
slight concavity on the sides, also have widespread use
for cutting keyways and slots.

e —————
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Coarse-Tooth Milling Cutters

Diam- \\'1flllu Hole, Noi 6f Ordce by | ‘UM

Ihohes | “Incies: | Inches | Teeth AT I’ S
214 2 1 [ 8 | 705-10-251 M-251
21, b S0 8 | 705-10-257 M-257
3 28 A S | 705-10-261 M-261
3 213 1Y 8 705-10-262 M-262
3 ‘ A 8 | 705-10-263 | M-263
R S TS s S | 705-10-264 M-261
3 [ ) 8 705-10-266 M-266
4 2 1% 10 | 705-10-278 M-278
4 3 115 10 705-10-279 NM-279
4 ARSEIE A2 10 | 705-10-280 M-280
4 | 6 1 10 | 703-10-282 M-282
44 6 | 2 10 | 705-10-288 M-288

List of Neywavs, page 32.

Pacled one in a box.

The strong, widely spaced teeth and am ple chip space
of Coarse-Tooth Milling Cutters permit the rapid re-
moval of stock at average depths. The size of the chips
and their shape shown in the illustration helow indicate
the eflicieney of this cutter for such operations.

For Prices. See Separate Section
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Helical Plain Milling Cutters
Ilole Type

7 -4
S/
Diam- \.\llfllh Hole, No. of Order by (‘(:l‘ll
ster ol Fuace, Yion % “atalog
l‘“’p‘“(-.‘ llncl‘n{:i | Inches Ieeth Number Nuinboe 1
) ¥ R T TTEe——— i Ispecially proficient in taking slabbing cuts, producing a
3 | 4 l]“, gl i“'.f_l(J_'.mg '\[_:f()g fine fimsh without chatter. They ean be used to particular
3 | 6§ 14 | 4 105-10-302 ‘:i'j'()"_ advantage in removing an uneven amount of stock without
450 4 1)5 6 705-10-306 M-300 gouging, s shown above.
7Rl A R | 6 705-10-308 | M-308 K
9 S Al g G 705-10-310  M-310
4 10 14 6 705-10-312 ' M-312

List of Keyways, page 32.
Pacled one in a box.
Helical Plain Milling Cutters

Arbor Type

BROWN Z SHARPE MFG CO.
PRO‘./IDENC!.‘R LU.S.A.

For internal finishing, working either irom a drilled hole or dircetly in from the end of the
picce. Hustration shows cutter working direetly into the solid metal to form the forked rn'tl.
The steep spiral gives the mill a shearing action that enables the cut 1o be taken casily while
maintaining a good finish. The undercut teeth contribute to the free cutting action.

Made to customers’ needs in any size and for anv method of drivine,

The reduced number of teeth and steep angle of spiral
of Helical Plain Milling Cutters (Hole T'ype) permit
their use for deep slabbing cuts while providing a fine
finish without chatter. Used where depth of cut would
make impracticable employment of a cutter with a
lesser angle of spiral.

Helical Plain Milling Cutters (Arbor Type) |)('(fil!l.~(' of
the steep spiral of angle of cutting teeth. permit the
cutler to be fed direetly into a slot or even solid metal.
Like the Hole Type Helical Plain Milling Cutter, they
cut freely and maintain a good finish.

For Prices, See Separate Section
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Staggered Tooth Side Milling Cutters

The diagrams above show the structure of the teeth and
the undercutting which give an improved shearing action.

Beeause of the alternate right- and left-hand spiral angles of
the teeth, with considerable angle of undercut, these cutters
can remove a large amount of metal without destructive vibra-
tion and chatter, taking deep cuts with a good finish. The free
cutting action makes possible an inereased speed and feed—

Diam- S 1:1('1 Hole, No. of Oniler v Vl'ld
](nlc‘]:t-s ”{“]Ci::.:" Inches Teeth Number (\|l|l'|:5‘>:i
214 YU % 14 705-10-350 M-350
214 0 % 14 705-10-351 M-351
2% 3% % 12 705-10-352 | M-352
24 15 % 12 705-10-353 M-353
3 3 1 16 705-10-358 M-358
3 4 1 16 705-10-359 M-359
3 s 1 16 705-10-360 M-360
3 3% 1 14 705-10-361 | N-361
3 Y5 1 14 705-10-363 M-363
3 5% 1Y 14 705-10-365 M-
3 3 144 1 14 705-10-367 | M-3
4 i 14 | 18 705-10-370 | M-370
4 A 14 | 18 705-10-371 | M-37
4 3 1Y | 18 705-10-372 | M-372
4 s 14 16 705-10-373 :
4 A 14 16 705-10-371

4 5% 14 16 705-10-376 M-376
4 3% 114 16 705-10-378 M-378
4 % 1% 16 705-10-380 M-380
5 Y3 14 18 705-10-382 M-382
5 % 114 18 705-10-38+ M-38+4
5 34 14 18 705-10-386 M-386
6 3% 1Y 24 705-10-390 M-390
6 14 1Y 24 705-10-392 M-392
6 5% 14 20 705-10-394 M-391
6 34 1Y 20 705-10-396 M-396
6 % 1Y 20 705-10-398 M-398
6 1 1Y 20 705-10-399 M-399
8 3% 114 24 705-10-110 NM-410
8 14 113 24 705-10-412 M-112
8 % 114 24 705-10-114 M-114
8 3 | 1% 24 705-10-116 M-416

List of Keyways, page 32,

Pacled one in a box.

cuts can be taken easily that would stall an ordinary cutter.
While intended primarily for deep cuts in steel, cutiers will
operate on shallow cuts, an advantage if the work requires
cuts of varyving depths. They are held to very close limits for
cutting standard slots or keyvways.

Frequently Staggered Tooth Side Milling Cutters are used
in pairs as mterlocking cutters. [ cutters are to be used in
this manner, specify when ordering.

Stageered Tooth Side Milling Cutters with their al-
ternate right-hand and left-hand spiral angles and deep
angle of undercut provide a free cutting action that
permits their employment for deep cuts which would
stall an ordinary cutter. The illustration shows a typ-
ical example of deep slotting with the cutting efliciency
indicated by the chips.

For Prices. See Separate Section
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Diam- Width | Hole,

eter, | of Fuce, | | 7\:”' of | ()_rdc-r by ("fl)'ln‘l’nu
Inches | ]h(‘;n(‘s. Inches Tecth Number .\-;Il;lhcr
2 3 15 14 705-50-10 | s-10

2 1o 15 14 705-50-11 | S-11

2 3% 1 14 705-50-12 | S-12

2 3 5% 14 705-50-13 | 5-13

2 Y 5% 14 | 705-50-14 S-14

o 3% 5% 14 | 705-50-15 | S-15

215 " % 16| 705-50-16 N-16

215 o % 16 | 705-50-17 S-17

2145 3% % 16 705-50-18 S-18

214 15 % 161 705-50-20 | s

3 Y 1 16 | 705-50-26 N-26

3 % | 1 [ 16 | 705-50-27 | s7

3 35 1 16 705-50-28 | S8

3 U 1 16| 705-50-29 N-29

3 15 1 16 705-50-30 S-30

El P 1 18 T05-50-31-1 | S-34.
4 3% 1 IS | 705-50-31-2 | S34p
4 1 1 IS | 705-50-35 S-35

1 14 1Y 18 T05-50-35-1 | S-35.A
4 % 1 18 705-50-36 | S-36

4 5% 1% | 18 | 705-50-33 | 8-38

4 34 1 18 705-50-39 S-39

4 % 14 1S 0-39-1 | S-394
4 % I 1 18 T05-50-10 S-10

4 Sy el I8 1 705-50-10-1 | S-q07
5 3 T P, 2001 705-50-10-2 | S.q0p3
5 Y | 24 | 20 | 705-50-10-3 | S-j00
5 AEE 20 | 705-50-11 S-11

5 34 l 14 20 705-50-12 | Soqo

5 A e 20 | 705-50-42-1 | S42
5 SE| LT 20 | 705-30-12-2 | N-2R
5 1 R 2001 T05-50-11-1 | S-q4
6 % ] 22 W05-50-11-2 | 5.4y}
6 14 1 22 705-50-41-3 | S-14-3
6 % 114 22 T05-50-41-1 | S_py-y
6 A 1 22 T05-50-45 | S-45

G 3% 14 22 T05-50-15-1 | S-45\
6 1 14 22 | 705-50-47-2 | S-4713
7 34 114 24 | 705-50-47-3 | S-47C
7 1 1Y 24| 705-50-18 S-18

8 A 4 | 26 | 705-50-49 S-19

8 1 14 | 26 | 705-30-50 | S-50

1ast of Keyways, page 32,

Packed one in o box.

For Prices. See Separate Section

These cutters are often used in pairs for sizing nuts, bol{
heads and for similar jobs, and are (hen called “Straddle
Milling Cufiers,” They have cutting edges on both sides of
the teeth as well as on the periphery.

These Side Milling Cutters are straddle milling !lll'
head of a special bolt held in a quick acting indexing
fixture, permitting three passes ofthecutter to complete
a hexagonal head.,

A RS o & e S i SR RS
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Half Side Milling Cutters

Hlustration shows Left-Hand Cutter

Diam- | Width
cter, |of I'uce,
Inches | Inches

Iole, No. of
Inches | Teeth

n 3% | 14 | 16
s | % | 14| 16
5 | % | 14| 18
5 ] 1| 18
6 34 | 14 | 20
6 1 1 | 20
6 1 1% | 20
7 30 | 15 | 24
7 3% | 14 | 24
7 1 14 24
7 1 114 24
8 3 | 14 | 26
8 | 3 | 114 | 20
8 1 ‘ 115 26
GIEEESUEE

Hand

Right
Left
Right
Left

Right
Left

Right |
Left

Right
Leflt
Right
Left
tght |
) Lefg. |
| Right |
Left

705-52-35

Order by
Number

5-51-3:

7(
705-52-362
705-51-366

| 705-52-371

705-51-37:
705-52-375
705-51
T05-52-!

|
|

Old
Catalog

| Number

S-3

N-366
S-3060
S-370

List of Keyways, page 32.

Pacled one in a box.

Two pairs of Ialf Side
Milling Cutters shown in
thisillustrationarerapidly
milling to accurate size
and location the guides on
the underncath side of a
slide. The cutters are ad-
mirably suited, because of
the spiral undercut teeth,
for eflicient straddle mill-

o
ing.

These side milling cutters ean be used for all side cuts
where one side of the cutter only is cutting such as in strad-
dle milling or in cutting slots where complete bottom finish
is not required.

Note the spiral on the top and undercut on the side, which
gives the teeth an improved cutting action.

For Prices. See Separate Section
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Plain Milling Cutters Side Milling Cutters

With Inserted Teeth

With Inserted Teeth

The high speed steel teeth
of these Side Milling Cutters
arc inserted in the periphery
of a heat-treated alloy steel
body. The bushings, screws
and teeth are interchange-
able, allowing the teeth 1o be
adjusted or removed casily.

Dizn-

- ' I ow
cterof | (Vidth Hole, | No. of Order by Ontalon
Cutter, | ¢ Tacc. Inches I'eeth Number Number
1 Inches N
nches | e s | R
6 2 114 12 705-90-100 S-100
7 2 1Y ' 14 ‘ 705-90-101 S-101
The ngh speed steel teeth of these Plain Milling Cutiers 7 2 134 11 705-90-101-1 ﬁ‘-“"l)-\
are inserted in the periphery of a hieat-treated alloy steel body. S 2 14 16 705-90-102 S-102
The bushings, serews and teeth are interchangeable, allowing S 2 ) 16 | 705-90-102-1 | S-102A
the teeth to be adjusted or removed easily. q9 ) 114 | 18| T05-90-103 S-103
S s 10 2 | 11 20 | 705-90-101 | S-104
Plain Milling Cutters with inserted teeth are made to - Aol — —
order. Cutters with Stellite teeth or with teeth having Illll;_'.\[l.’ll Carbide
tips can be furnished. Modification of body design with change
Cutters with Stellite tecth can be furnished. of number of tecth and rake angle may be required for cutters

having teeth with Tungsten Carbide tips according to the nature
of the work and the material to be milled.

List of Keyways, page 32.

Face Milling Cutters

With Inserted Teeth
These cutters are adapted
especially to all elasses of face Die ‘ ‘ I 7
milling. ams | width | No. of ‘ | .o

eter of | S rod No. of Order by
S " . lof Face, Taper | Hand |
The body is heat-freated Cutter, [ ] ; :
alloy steel provided with a

Inches | Hole Teeth Number
taper hole and kevway and is

| Catalog
Twok l | Number
nches |

4 24 10 10 | Right | 705-91-1 A-1

held firmly in place on the 5% | 244 | 10 | 10 | Left 705-92-1 A-1
arbor by a serew. 514 2U 12 10 ‘ Right 705-91-2 A-2

Cutters are furnished with 5% | 2Y 12 ’ 10 Left 705-92-2 © A2
teeth of high speed steel. The ‘-)'12 0l17 10 | 12 \ Right 705-91-3 A-3
teeth are held in place by (.i; :]/l 10 ]_', |1 -’l.:t 705-92-3 A-3
taper bushings and  serews 'l;’ =% A 5 \ oy ‘ E il '\ |
and can be adjusted casily or 674 | 24 12 12 Right | _‘,"'-_)_).l-" o=
removed.The bushings screws 615 24 12 12 Left | 705-92-1 "\"l.
and teeth areinierchangeable. Vv | 24 12 14 ( Right | 705-91-6 A-6

: L Aoy 7% | 2% | 12 | 14 | Left | 705-92-6 | A6

(,ullwrs]u'lt/l Stellite teeth or 815 | 2 12 16 Right 705-91-T NG
with teeth having Tungsten G W=C 5 g l LA = A7
Carbide tips can be furnished. ?’:-’ ﬁi‘ I_'f 1“: i ]‘c,'“ | 102_92_;; : é
Modification of body design ‘)/'7’ L) 1_' 1‘5‘ | Right :_""'9‘]' £ gt
with change of number of teeth 95 | 24 12 18 | Left 7105-92-8 A8
and ral:e angle may be required
Jor cutters having teeth with Furnished with corners of teeth chamfered unless otherwise
Tungsten Carbide tips accord- ordered. -
ing to the nature of the worl

Tllustration shows and the material to be milled.

List of arbors, page 50.
Left-Hand Cutter

Each of the above packed one in a wooden box.

For Prices, See Separate Section
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Face Milling Cutters
With Inserted Teeth
“The body is heat-treated alloy steel and is furnished with teeth of high speed steel.
The teeth are held in place by taper bushings and screws and can be adjusted or re-
moved easily. The bushings, serews and teeth are interchangeable.

Diam- 5 - s
(-t:::'"(|xf W 'fl”' | Machines and Arbors :\."' of | No. of ‘ Order by [ ‘Uld
Cutter, ©f Fuce, where used | Taper | Teeeh | Hand |  Number | Catalog
Inches | Inches | | Hole | | | Number
s AT A & Tt | 70592101 | A-101
D72 2 Machines with ht:m(l—{ 14 10 | Left|705-92-101| A-101
ardized Spindle End o Comed Sy 5
and with Taper-Nose 14 121 Teft | 705-92-103 1 2-103

Spindle using Arbors
(

on page 50. | 14 14 Leit | 705-92-106 | A-106

Corners of teeth are chamfered unless otherwise ordered.

Cutters with Stellite teeth or with teeth having Tungsten Carbide tips can be furnished.
Modification of body design with change of number of teeth and ru/.'v angle may be re-
quired for cutters having teeth with Tungsten Carbide tips according to the nature of the
work and the material to be milled.

Face Milling Cutters
With Inserted Teeth
For Brown & Sharpe Milling Machines having Taper-Nose Spindle
These cutters are fitted direetly on nose of spindle without the use of an
arbor. Body of the cutter is heat-treated alloy steel; teeth are high speed
steel. The teeth are held in place by taper bushings and serews, and can be ad-
justed or removed easilv. The bushings, screws and teeth are interchangeable.

Diam-

(P-(‘flrl(‘,f “i;:l:r!z‘.m Machines where used | %;;C;;If Hand | O\r:::;d:\r i (':n?:lnllln!
Tachas. Inches | ! | Number
6 214 || Machines and Vert. | 12 Left | 705-92-150 | A-150
7 3 [l Milling Atts. with | 14 Left | 705-92-151  A-151
8 3 (3" diameter Taper- [ 16 | Left | 705-92-152 | A-152
) Nose Spindle J ‘
914 314 || Machines and Vert. /| 18 Left | 705-92-156 = A-156
1015 315 Milling Atts. with! 20 | Left | 705-92-157 | A-157
12 315 [ 34" diam. Taper- [ 24 | Left | 705-92-158 = A-158
15 315 Nose Spindle il 30 Left | 705-92-159  \-159

Corners of teeth are chamfered unless otherwise ordered.

Cutters with Stellite teeth or with teeth having Tungsten Carbide tips can be fur-
nished. Modification of body design with change of number of teeth and rake angle
may be required for cutters having teeth with Tungsten Carbide tips according to the
nature of the work and the material to be milled.

Face Millizg Cutters
With Inserted Teeth

For Milling Machines having No. 50 Taper Standardized Spindle End

The body of cutter is of heat-treated alloy steel; the teeth are of high speed steel.

The teeth are held in place by taper bushings and screws, and can be adjusted
or removed easily. The bushings, serews and teeth are interchangeable. Cutter is
centered on outside diameter of spindle and is secured in place by four holding
screws, It is driven positively by keys on end of spindle.
Holding screws and wrenches for attaching cutters can be furnished as
extras. If required, specify when ordering.

Diameter | Width of Diam of | + Old
of Cutter, Face, Ground Recess, :\," of | Hand Order by Catalog
lml&‘l_lm‘huﬂ Inches | Teeth ‘ Number | Number

*8 3 5. 062 16 I Right 705-91-252 A-

'8 3 5062 16 Left 705-92-252 | A-

9 3 5.062 18 Right 705-91-256 |

9 3 5.062 18 Left 705-92-256 |

10 3 5.062 20 Right 705-91-257

10 3 5.0062 20 Left 705-92-257

12 3 5 062 24 Right 705-91-258

12 3 5 062 21 Left 705-92-258

15 3 5.062 30 Right 705-91-259 |

15 3 5.062 30 Left 705-92-259 |

Corners of teeth are chamfered unless otherwise ordered.

“Differs from description in that teeth are held in place in body by pins.

Cutters with Stellite teeth or with teeth having Tungsten Carbide tips can be furnished.
Moadification of body design with change of number of teeth and rake angle may be re- Hlustration shows Left-Hand Cutter
quired for cutters having teeth with Tungsten Carbide tips according to the nature of the
worl: and the material to be milled.

Each of the above packed one in a wooden box. For Prices, See Separate Section
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Cam LoeKk—The Modern End Mill Drive

4 quick steps that save many minutes in changing End Mills or Adapters

1. Start

Adapter or end mill
shank 1nserted in
adapter. Note how
it floats on spring

2. Grip

Cam starts rotation
and seats 1tself ac-
curately beeause of
floating  condition

ready to be gripped

of shank.
by Cam Lock.

3. Lock 4. Release

As cam s
rotated back-
wards, end
mill or adap-
ter is  re-
leased.

Cam Lock adapter
or end mill securely
lockedintaperasthe
shght rise on cam
grips the specially
shaped slotinshank.

BROWN & SHARPIE Cam Lock is a patenied device incorporated in cutter adapters and some
milling machine attachments and designed to give positive locking, positive drive and quick

release to end mills and to other adapters.

The positive lock prevents a mill or adapter from being pulled out, cither by the cut or vibra-
tion. The positive drive prevents slipping. A simple turn of a wrench locks or releases the mill.

Brown & Sharpe

Cut Faster, More Freely and Require Less Power

The design features of Brown & Sharpe Iind Mills are the
result of our extensive experience not only with the manu-
facture but with the use of countless end mills in our own
plant. The angle of rake reduces power consumption and
increases the number of pieces per sharpening. The helix angle
provides smooth cutting uaction and the number of tecth
mereases the cutting efficiency and makes possible strong
teeth with ample chip space between them. The double angle
lind permits the correet clearance on these strong teeth with-
out having the heel of the land rub on the work. Materials
are sclected carefully for their appropriateness for the work
and the heat treatment is performed by eraftsmen under
carefully controlled conditions. The use of Brown & Shurpe
Iind Mills results in greater production, greater economy and
longer end mill life.

Hollow Faces and Angle of Rake

The hollow fuces and rake are produced by a generating
process which provides o smooth surfuce and cutting edge.

Correct Number of Teeth

Tooth design inereases cutting efficieney and enables teeth to
be made much stronger with greater chip space.

Strong Teeth

The use of a double angle land gives the desired cutting
clearance without danger of the heel of the land rubbing on
the work and mukes strong teeth practical,

Corrcet Helix Angle

The helix angles have been selected carefully after exhaustive
tests and actual operations. They contribute to the smooth
cutting action and high productivity of the end mills.

Fast Spiral Angle for Fast Cutting

The fast spiral angle used for the teeth of many of the end
mills has been selected after considerable experimentation and
investigation and provides extremely fast cutting action for
most end milling requirements,

Small Helix Angle for Accuracy

In addition to the fast spiral angle, Brown & Sharpe Two-
Flute Iind Mills are available also with a small helix angle for
milling slots where extreme accuracy is essential.

Single-End End Mills with Shanks 7" in Diameter
and Larger have Two Holding Flats

P

“ -,.:-’_:,:‘:s /\\. S
™ e =)

An important feature of Brown & Sharpe Single-1ind End
Mills with shanks 74" in diameter and larger, consists of two
holding flats for these mills as shown above. These two flats
provide firm holding and strong driving in larger
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Spiral End Mills Spiral End Mills

With Straight Shank With Milling Machine Standard Taper Shank

Hlustration shows Right-Hand Mill
Shank is same diameter as end mill, Hlustration shows Right-Hand Mill

Iind teeth of end mills smaller than 14"
Y in diameter shown in line illustration at
left, do not have central recess of larger

mills shown at right.

For use with Cutter Adapters with Cam Lock, page 18.

Diam- : : | oTT = | |
nftllrllrld (Ivf‘ l(Ilell: (l)‘\('::;l(lll, \ll‘tl';n{ | Hand (:'::l,":-l.li.:. (‘;nl“llns: :_; ; 5 . i
Mill, | Inches | Inches | Number oo | 7 |Length|Length! N, | Old
Inches | = | ot Over-| “f Hand 0."'"" by Catalog
| — | ST e s = A I ° Cut, all, Tecth Number Number
Y% S | 1Y 4 Right | 705-131-650 | E-650 EZ | 85 £<|InchesiInches
Vs M | 1Y 1| Left |705-132-650 | I-650 g |5
% % | 1y | 4 Right | 705-131-651 | [5-651 2 B s .
250 6 14 | 4 | Left 705-132-651‘ 12-651 1_{‘; 10 5|2 4 | Right 705-131-1002 -1002
34 15 135 4 tight | 705-131-652 | 12-652 5lo10 5% | 2 4 | Left 705-132-1002 [5-1002
36 Yo | 134 4 Lelt | 705-132-652| 13-652 3% 10 34 | 214 | 4 | Right 1705-131-1004 5-1004
T 9% | 1%% 4 Right | 705-131-653 | 13-653 3| 10 341 215 | 4 | Left 705-132-1004¢ I3-1004
) %6 155 4 Left | 705-132-653 | 13-653 Bl 10 L] 256 | 4 | Right 705-131-1006 E-1006
Y 5% | 1 4 Right | 705-131-651 | 15-654 51 10 LGl 23 | 4 | Left 1705-132-1006 15-1006
% 5 | 1| 4 Left | 705-132-651 | I-654 5% 10 | 15| 215 | 4 | Right 705-131-1008 13-1008
3 el 134 4 Right | 705-131-656 | I5-656 51 10 |12 | 2% | 4 | Left [T05-132-1008 13-1008
216 Ui | 134 4 Left [705-132-656 | 13-6G56 Ya| 20 M| 2% l 4 | Right |705-131-2002] E-2002
35 34 135 | 4 Right | 705-131-658 | 13-658 s 20 15 275 | 4 | Left |705-132-2002 F-2002
35 34 | 1134 | 4 Left |705-132-658 | 15-658 % 20 | 1Y% :sl,.;,‘ 4 | Right |[705-131-2004, E-2004
s % | 2% 4 Right | 705-131-660 | 13-660 5% 20 | 1M | 3% | 4 | Left [705-132-200 I3-2004
e | U | 2% 1 Left [ 705-132-660 | 12-660 341 20 14 | 33 | 4 | Right [705-131-2006 -2006
V5 e | 2y 4 Right | 705-131-661 | 1-661 300 20 1114 | 334 | 4 | Left [705-132-2006 E-2006
1y L | 2% 4 Left | 705-132-661 | 1:-661 5020 | 175 | 335 | 4 Right 705-131-2008 I5-2008
% 1 2% | 4 Right 705-1:5!-6621 lo-662 50020 | 1% | 334 | 4 | Left |705-132-2008 I5-2008
%6 1 2% | 4 Left | 705-132-662 | [:-662 1 200 | 155 | 3% | 4 | Right |[705-131-2010 E-2010
% 14 | 2% 4 Right | 705-131-663 | 1-663 1 20 | 154 | 3% | 4 | Left [703-132-2010 E-2010
5% 1 | 214 | 4 Left | 705-132-663  13-663 1hg ) 20 | 134 | 314 6 | Right 705-131-2012 E-2012
34 1% | 2% | 4 Right | 705-131-665  12-665 Il 20 | 134 | 3G 6 | Left |705-132-2012 E
34 14 254 1 Left | 705-132-665 [:-665 14| 20 |2 3134 6 | Right 705-131-201+
= NN g 41 20 |2 315 10 B U 705-132-2
Sizes 14" to 35" dia. llu‘/;nlll{:.ui'f.'wzll I(‘Ill'l‘t’ dozen in a box; all others ]{: 30 115 | 33 (l) ll{?;:][ T::;-l.’il-lﬂm()
e 340 30 |1} | 3% | 4 | Leit [705-1
% 30 1 | 384 | 4  Right 705-131-3001 E-3001
%1 30 | 134 | 313 | 4 | Left 705-132-3001 E-3001
1 30 1% | 415 | 4 | Right 705-131-3002 E-3002
1 30 | 134 r 415 | 4 | Left 703-132-3002 E-3002
1} 30 | 13 | 414 | 6 |Right 705-131-300 E-3001
1Y 30 1184 | 414 | 6 | Left 705-132-300¢ E-3004
14| 30 |2 115 | 6 | Right 705-131-3006 [-3006
144! 30 |2 415 1 6 | Left 705-132-3006 E-3006
135 30 | 215 435 | 6 | Right 705-131-3008 E-3008
135| 30 | 21 1 435 | 6 | Left 705-132-3008 E-3008
1150 30 |24 1437 | 6 | Right 705-131-3010 E=3010
1151 30 | 215 | 437 | 6 | Leit 705-132-3010 E-3010
156 | 30 | 23% 1 475 | 6 | Right 705-131-3012 E-3012
1551 30 | 235 | 476 | 6 | Left 1705-132-3012 E-3012
137 30 [ 2,05 | 6 | Right 705-131-3011 E-3014
1341 30 215 1 5 6 | Left 705-132-301t E-301%
Packed one in a box.

End Mill with a Milling Machine Standard Taper
Shank is milling the bevelled surface of a machine way.
Itis held ina Cam Lock Adapter and can be removed for
sharpening or replaced by another mill in a matter of
scconds—a time and cost saving advantage.

For Prices. See Separate Section
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Spiral End Mills
With Brown & Sharpe Taper Shank

Hllustration shows Right-Hand Mill

EndMills with No. 5 Taper Shanks have Plai A
~nd Mills with No. o aper Shanks have am >A
Ends, not Tang IXnd shown. ’('

Spiral End Mills

With Morse Taper Shank

Diam- | ’ | [ |
eter No Length Length No: old
l-f,f] ‘\ T'af‘ (.uf Ov\'ur- _of | Hand (')'r«h'l‘ |:." C":\lzll"ﬂ
SN aper ut, all, Tocth Number Number
= Mill, | Shank !Ineches Inches |
Diam- | ‘ | Inches | | | |
eter | No  Length{Length| \. | old ey Nl =L I
.‘l'f " of | f'f U“'”' ”(»f | Hand (%r(l('r If" (:lll:lllﬂﬂ }f 1 93, ‘31_» 4 ‘Ri;.:lll T().-)-I:H—-"()s‘ 12-395
i, | Shank [Inehes|Inches| Toeth i number | Number 6| 1 | 14 |3% | 4 | Right |705-131-396] E-396
Liiches | FaE T e [ | v 3% 1 3 \:;-t»g ‘ t | Right |705-131-397) 2-397
Y| 5 | % | 2134 4 |Right|705-131-101] 1-101 o | A % |3% | 4 | Right 705-131-398) 1':—.%93
%Yl 5 | 5% |23 | 4 |Left |705-132-101| E-101 Yol 1| 135|335 4 | Right 703-131-100| et
% | 5 | 4|2% | 4 |Right|705-131-103 E-103 1 2 | Y 4% | 4 |Right 705-131-101) H::l
%o | 5 | Wo|2% | 4 | Left 705-132-103| E-103 28 lle Eivlaes 4 R ;“'_’";”'“'("' o
% | 5 | % |25%| 4 |Right|705-131-105 E-105 4| 2 |14 |44 | R o7
% | 5 34 | 284 | 4 \I,eft |705-132-105 1-105 Al 3 |14 |9 || o, el TUG= 101 40K :—m’)
% 5 | % |3% | 4 |Right 705-131-107 1107 % | 2 1% [4%G | 4 | Right 705-131-110 ""’m
Yo | 5 | % [3% | 4 |Left [705-132-107 E-107 % | 3 |14 |5% | 4 | Right 705-131-411) E- :
% | 5 | 136(3% | 4 |Right|705-131-108] E-108 1 2 |15 5% | 4 | Right 703-131-414) o
Vgl s 15 3% | 4 | Left |705-132-108 1:-108 118 1% 1554 4 | Right 705-131-415 “:"‘lg
1% 7 1506 1 4%G | 4 | Right 705-131-109| 1:-109 1‘3 -j 134 | 646 | 6 Right :n._,-l.'n-x‘m 1-:-4_);)
14 % l B | 4% | 4 |I.efn [705-132-109, E-109 19 2 6o | 6 | Right 705-131-120 15-12
s { [ 1 ‘_f 4 l{lgllt 10'_)'1"“'1“‘- ],':-111 Left-TTand Mills made to order.
A S b G 4 | Left 705-132-111 I-111
% | 7 |11 5% | 4 |Right 705-131-113| L-113 Bolesilion ia Lo
% | 7 |14 |51% | 4 |Left |705-132-113] E-113
% 7 1Y |5% | 4 |Right|705-131-116/ L-116
% | 7 |14 |5Y4 | 4 |Left [705-132-116/ L-116
% | 7T |14 |54 | 4 |Right 705-131-120/ I-120
% | 7 1% |5 | 4 | Left [705-132-120 I-120
1 7 1% | 5% | 4 | Right |705-131-124| T-124
1 7 1% 5% | 4 | Left 1705-132-124 Ii-124
1% | 9 (134 |7 6 | Right 705-131-129 1:-129
1% | 9 1134 |7 6 | Left 705-132-129 1:-129
1Y% 9 |2 |74 | 6 |Right|705-131-133 1-133
14| 9 (2 |74 | 6 |Left |705-132-133] I-1
151 9 (24 (7} | 6 |Right|705-131-137| LE-1:
14| 9 |21 |7% | 6 | Left T05-132-137  1-1:
1| o |21 |73 | ¢ dight [705-131-139, 13-139
134 9 215 | 7Y% 6 | Left |705-132-139 12-139
7 9 |23 |8 ‘ 8 |Right [705-131-141  I-111
2 9 123% 18 | 8 |Left 1705-132-1411 E-141

Pacled one in a box.

The milling of this cam slot with a Spiral End Mill
was performed efliciently and to a high degree of accur-
acy. No matter how unusual the job may be, there is a
Brown & Sharpe End Mill of a style and size to meet the
requirement.

For Prices, See Separate Section
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Fast Spiral Single-End End Mills

With Straight Shank

IEnd teeth of end mills smaller than

é? 3:1” in diameter, shown in line illustra-
tion at left, do not have central recess
of larger mills shown at right.

IEnd Mills with shanks 74” in diameter and larger differ
from illustration; these mills have two holding flats instead
of the one shown.

Long, Fast Spiral Single-End
End Mills

With Straight Shank

Bs e
i PO\
RHS

Iind Mills with shanks 74” in diameter
and larger differ from illustration; these
mills have two holding flats instead of the
one shown.

Diam- Diam- | |
eter eter |LengthiLength| N ‘ old
Pl Lot |, TOe] of | Hand |l (Onder BySYIS Gatiton
Al Shank, ‘Ir{cilés lnllch'cs Teeth isumber: §| Number
Inch(,:s Inches I
% 3 | 14 | 346 | 4 | Right 1703-131-920, -920
A 3 | 134 | 3% | 4 | Right 705-131-922 [5-922
3% | 3% | 15| 3 | 4 |Right|705-131-924 E-924
6 | Y | 134 | 3% | 4 | Right 705-131-926 E-9:
Ly 5 |2 4 4 | Right |705-131-928 F
5% 5% | 25 | 45 | 4 | Right |705-131-930 I
i1 34 |3 5% | 4 | Right |705-131-932' E
% 7% | 315 | 53 | 4 | Right |705-131-934 I
1 1 4 615 | 4 | Right|705-131-936 I
1% | 1 4 65 | 6 | Right|705-131-938 1:-93
114 1 4 65 | 6 | Right 705-131-910, [E-910
1 | 14 | 4 615 | 6 | Right 705-131-942 [2-912
L7 | 4 615 | 6 | Right 705-131-941 E-044
1% | 1Y | 4 G5 | 6 | Right 705-131-946 L-9146
134 | 1Y | 4 615 | 6 | Right 705-131-948 [-918
2 1Y | 4 65 | 8 | Right 705-131-950) E-950

Left-Iand Mills made to order.

Packed one in a box.

A n ‘
EE 11.()::'":’-} I‘r'”_""”' l(;':‘:’:}‘ 0. Order by .O]'l
£~ | Shank, |of Cuty “qyp | of Hand Number Catalog
£Z= | Inches nches|polies Teeth Number
="
a
1% 3% 3% | 2% | 4 | Right [705-131-700 | 15-700
%l % 36| 254 | 4 | Left [705-132-700 | 1:-700
6| %% 151236 | 4 | Right |705-131-702 | 15-702
36 3% 15| 236 | 4 | Left [705-132-702 | 15-702
Y| 3% | % |24 | 4 |Right 705-131-70¢ | 1-704
U 3% 5 | 2% | 4 | Left [705-132-704 | E-704
o 35 31 215 | 4 | Right |705-131-706 | 15-706
Ml % | Y :u{ 4 | Left [705-132-706 | 1:-706
%l 3% 34 | 214 | 4 | Right |705-131-708 | [2-708
%l % % | 2)2 | 4 | Left |705-132-708 15-708
Wl % |1 211 4 | Right 705-131-710 | 1710
0 % |1 2 4 | Left [705-132-710 | E-710
Bl 3% [1 21| 4 | Right 705-131-711  E-711
Vil | 134 | 3 | 4 | Right|705-131-7T12 | E-T1:
1 Vs | 114 | 344 | 4 | Left |705-132-712 | E
26 15 | 1% | 33 | 4 | Right|705-1: [-71:
% 5 | 135 | 3% | 4 | Right[705-131-713-1] L-713A
% | 5% | 1% | 3% | 4 |Right|705-131-T14 | E-T14
% | % ‘ 15 | 334 | 4 | Left |705-132-714 | L-714
el 15 | 154 | 3% | 4 | Right |705-131-715 | E-715
Wil 5% | 156 | 334 | 4 | Right [705-131-715-1) E-T15A
3 15 | 154 | 354 | 4 | Right |705-131-715-2 [-715B
34 5 | 156 | 33 | 4 | Right 705-131-T16 | E-T16
3 5 | 154 | 334 | 4 | Left |705-132-7T16 | E-716
36| %6 | 174 | 4 6 | Right |705-131-718
%l % | 1% } 4 G | Right 705-131-720
% % | 17 | 414 | 4 | Right [705-131-722
1 5% | 1% | 4 6 | Right 705-131-721
1 % | 174 | 495 | 4 | Right |705-131-726
1 1 2 415 | 4 | Right 705-131-728 |
15| % |2 | 4% | 6 |Right|705-131-730 |
1150 1 2 | 45| 6 | Right |705-131-732
140 "% |2 |44 | 6 |Right|705-131-734 |
141 1 2 | 45| 6 | Right 705-131-736
1 | 134 | 2 s | 6 ‘l{ight,fT(iS-l.'Sl—Tim
13| 1 2 415 1 6 | Right |705-131-740
115 1 2 415 | 6 | Right [T05-131-742 |
14| 14 | 2 415 1 6 | Right |705-131-744 |
134 1Y |2 |41 | 6 |Right|705-131-746 ’
2 14 12 4151 8 | Right1705-131-718

Sizes of Mills listed

Right-and only are made Left-Iand to

order.

Pacled one in a box.

The two flats on Brown & Sharpe Single-End End
Mills having shanks 748” in diameter and larger provide
firm holding and strong driving for large end mills and
heavy cuts.

For Prices, See Separate Section
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Extra Long. Fast Spiral Single-End

ind Mills
With Straight Shank

Iond Mills with ..\'hmdi\' 7¢" in diameter and
larger differ from illustration: these mills have
two holding flats instead of the one shown.

{2
104

Diam-

Diam-
eter eter I,t-ngll:_l,oqs(h No. Old
B {stie | cut, |l (o] Bend | Rioerbey | Gatalog
Mill, | To3nK: linches|Inches| oo - | Number
LD [y’ T, IS e R l
“l 3% | 134 |3%| 4 | Right ;7054:;14)73* 1-975
M| % |2 334 | 4 | Right [705-131-976] 12-976
3% | 3 | 216|434 | 4 |Right|705-131-977 E-977
14 1213 5 | 4 |Right |705-131-978) 1-978
S | 3% |4 |o6%| 4 | Right 705-131-979 15-979
30 3% |4 |6 | 4 ! Right T05-131-980 1-980
%l 45 7Y | 4 | Right '705-131-981 15-981
1 1 6 815 | 4 | Right 705-131-982 1-982
14 | 17106 815 1 6 Right 705-131-983| 1:-083

Left-1and Mills made to order.

l'(ll'ln'l'l’ one i” a [JII.\'.

For Prices. See Separate Section

— — — e

Fast Spiral Double-End End Mills

With Straight Shank

Illustration shows Risht-Hand Mill

Xy IEnd teeth of end mills smaller than
A3 24" in diameter shown in line illustration
AN at left, do not have central

larger mills shown at right.

recess ol

DJ{'L:;' \ AR 1 el Teenath| v | old
of of of ver- | of Hand Order by Catalog
End | Sjank, | Cuty | alle fpeeqy, Number Number
b, | Inr!u-: Inches|{Inches| |
Inchc-’ \ M v
2 3% | 3% | 4 | Right [703-131-750| 1-750
2 ] 3% | 3YUs t| Left 1705-132-750] 15-750
% | 76 | 30 | 4 | Right [T05-131-751] 15-751
‘ T | 315 | 4 | Left |705-132-751| 1751
216 | 1o | 3Y4 1| Right (705-131-752 l-:—T.:x_’
6 15 | 3Y | | Left [703-132-752) 1-752
“% . Yo [ 344 | 4 ‘(Ili'_:hl T05-131-753) 1753
Y5 > U6 14 “ | Left  (705-132-753 ]-l_),
il 2 S | 3% | 4 | Right 705-131-751] 15-754
Y 3% % | 335 | 4 | Left [705-132-751] 15751
Y% % ”,.,‘ 335 ‘ b Right [T05-131-755 l_-Z':“
ic 3% % | 3)2 | 4 | Right T05-131-756, l,-._._m
16 % 34 1 315 | 4 ‘l,.-n T05-132-756, 15750
o | % 4 ‘ 1, |4 | Right [705-131-757] 15-757
3% 35 [ 315 | 4 | Right [705-131-758| 15-758
3% | 3% |315| 4 |Left [703-132-758] E-758
Yo |1 [ Alg | 4| Right T05-131-759| 15-759
‘ ol 1 |4ty | 4 | Right [705-131-760] 1-760
1, \ 1 11,‘ | Left |705-132-760 15760
‘ Yo | 1 ‘ 10y | 4 | Right 705-131-761] 12-761
by |1 |42 | 4 | Right|705-131-762|
‘ 15 |1 15 | 4 ‘1.(-11 705-132-762
% 136 |1 5 1| Right ‘Tl).’,-l:il—T(,l
%o | % |13 (5 1| Left [703-132-761|
%% % | 1% (5 I| Right [705-131-766|
% l % | 1% |5 1 \m: 1703432_76(,
Wi | 34 | 1% | 5% | 4 ||:i~l.: 705-131-767
% ‘ 3 | 1% | 5% | 1 | Right |[705-131-768)
% | % | 1% |5% | 4 |Left |705-132-768|
130 ‘ %% 1% | 644 1 1 Right {705-131-769
% % 17 | 615 b Right |705-131-770|
1 1 17% | 636 | 4 | Right [705-131-771]

Sizes of Mills listed Right-Hand only are made Left-Hand
to order.

Pacl:ed one in a box.

The capabilities of the Extra Long, Fast Spiral Single-
End End Mills for end milling in unusually deep slots
are demonstrated in this illustration. Where a deep slot
is required in solid metal as shown, it must be roughed
out in steps and finished with a light, skim cut only.
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Fast Spiral Double-End End Mills
With 346" Straight Shank
A9 MG
__ AL

R

Diam- | Diam- ro’ ‘
oter of | ooz | Length I’(‘)?‘T;E' No. Order by } ou
End | $hink, [of Cut,f SN 1 of | Hand | RTEenPY | Catalog
Mill 'i,:'ch(.__' Inches|, " [Teeth - ‘ Number
Inches

% | % | % | 24 | 4 |Right 705-131-71;01 15-78(
*15 0 % | 2} | 4 |Right[705-131-782 1-3- 82
) 3 U | 24| 4 {!,',(hl 705-131-781 1-:-384
*3 36 o | 214 1 4 | Right|705-131-786] 15-786

*Left-IHand Mills made to order.
Pacled one dozen in a box.

Long, Fast Spiral Double-End End
With 36" Straight Shank

CEERE

)
Length|Length|Length|
Below | of | Over-| Noo [ 1| Order by (\8':{&
Shank.|[ Cut, all, ,."’ ¥ Number \'\llll‘lth'l'
Inches [Inches|Inches| Teeth *
0 | e Lo | 9% [ 2% | 4 |Right705-131-900 E-900
*E | e 341 % | 3's | 4 |Right705-131-902) 12-902
36 | 36 % % | 3% | 4 [Right 705 12-904
*}Me | 36 | 1 11335 1 4 [Right705-131-906! 12-906

*Left-1Tand Mills made to order.
Pacled one dozen in a box.

Two-Flute Small Helix Angle Spiral End Mills are well
suited for milling slots requiring accuracy, as shown in
thisillustration. Their cutting efficiency while not quite
cqualling similar mills with the fast spiral, is entirely
satisfactory as the chips indicate.

Two-Flute Small Helix Angle

Spiral End Mills
With Milling Machine Standard Taper Shank

Hlustration shows Right-Hand Mill.

For use with Cutter Adapters with Cam Lock, page 18.
Suited for milling slots where extreme accuracy is essential.

5 rrufﬂ(“f:l‘: (;f:::l}ll. Hand Q-:l::l I':_ (':Sl:ll' Iz
Inches | Inches 2 s Number

14 10 3§ | 134 | Right |705-131-1050 E-1050
" 10 | 34 134 | Left [705-132-1050 FE-1050
i 10 | B4 | 1275 | Right [705-131-1051 E-1051
M 10 134 | 1274 | Left  |705-132-1051 E-1051
3§ | 10 | % | 1154 | Right {705-131-1052] E-1052
3 | 10 | % | 15| Left  705-132-1052 E-1052
s 10 | 2% | 2% | Right 705-1: E-1053
s 10 24| 2V4 | Leit  705-132-1053 E-1053
15 0 10 | 34 | 215 | Right [705-131-105¢ E-1054
1 10 | 34 | 215 | Left 705-132-1053% E-1054
%s 10 | 2% | 275 | Right 705-131-1055 E-1055
%s 10 | 2% | 275 | Left |705-132-1055 E-1055
5 | 10 B | 23 | Right 705-131-1056 E-1056
% | 10 | 13| 235 | Left |705-132-1056
150020 | 34 | 21 | Right |705-131-2050
14 20 34 | 2 | Left  705-132-2050
% | 20 | g | 22| Right 705-131-2051
% | 20 r 774 | Left 705-132-2051
5% 20 13 Right 705-131-2052
5 | 20 | 134 Left |705-132-2052
g |20 i 1% Right 703-131-2033
e 1 20 ] 115 ! Left | 705-132-2053 E
34 20 | 115 | 34 | Right [705-131-2054 E-205+
3 20 115 | 345 | Left E-2054
1B 20 1% | 3% | Right 5 E-2035
3% 20 174 | 3% | Left 705-132-2055 E-2055
% 20 3 | 3% | Right 705-131-20536 E-2056
7% 20 13 | 314 | Left 703-132-2056 E-2036
1 20 125 | 375 | Right 705-131-2058 E-2058
1 20 115 | 37 | Left |705-132-2058 E-2058
11 20 10 | 3% | Right 705-131-2060 E-2060
115 20 11 | 3% | Left 705-132-2060 E-2060
1 20 | 175 | 315 | Right 705-131-2062 E-2062
134 | 20 174 | 33 | Leit 705-132-2062 E-20062
4 30 | 1§ | 3% | Right 705-131-3048 E-3048
34 30 | 115 | 335 | Left |705-132-3048 I-3048
% 30 | 13 | 3445 | Right |705-131-3019 E-3049
% 30 12 | 3% | Left [705-132-3019 E-3049
1 30 11y | 4 Right [705-131-3050 E-3050
1 30 115 | 4 Left  705-132-3050 E-3030
1, 30 17 | 43§ | Right 705-131-305¢ E-30
11, 3 175 | 435 | Left 705-132-305%
1's 30 | 215 | 437 | Right 703-131-3058 E-3058
11, 30 214 137 | Left  705-132-3058 E-3058

Packed one in a box.

For Prices. See Separate Section
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Two-Flute Fast Spiral End Mills

Two-Flute Small Helix Angle
Spiral End Mills

With Brown & Sharpe Taper Shank

With Milling Machine Standard Taper Shank

Hlustration shows Right-Hand Mill

For use with Cutter Adapters with Cam Lock, sce page 18. Hlustration shows Right-Hand Mill
‘ T Small Helix Angle is especially suited for milling
slots where extreme aceuracy is essential.
Iind Mills with No. 5 Taper Shanks have Plain
Lengtl " No. 5 Taper Shanks have a
Ovesalll Hand Order by C:\Ol!\?nz Ends, not Tang Iind shown.
Inches Number Number
[ ‘ Di;un-f i 3 | old
cter o No. of | Length | Length Order by d
= End Tap of C rerall,| a . < Catalog
134 | Right [705-131-1075| 1-1075 Mil, | Shank | Tnches | Tnehes’| "¢ | Number | Gunpe
13 | Left [705-132-1075| -1075 i AR e T p e S S
i g | Right |705-131-1076] E-1076 Y| 5 | 3 | 23 | Right | 705-131-598 | E-598
i % | 1% | Left (705-132-1076| E-1076 | 3% | Left |705-132-398 | 1-598
9,5 10 1o 1% | Right |705-131-1077| 1-1077 5% 5 15 | Right | 705-131-599 | 12-599
?? 10 2.{5/ 1'-,'.’,’5 L(_:ft 705-132-1077| I2-1077 5 5 1{, Left ‘ 705-132-599 l [2-599
Zo | 10 gl 2g | Right 705-131-1078| E-1078 % |- % tight | 705-131-600 | 1-600
‘;m 10 e | 2% Lc:ft [705-132-1078| -1078 14 7t 34 Left ‘ 705-132-600 | 12-600
o | 10| % | 25 | Right 705-131-1079 E-1079 A tight | 703-131-601 | I-601
72 10 3/4 ‘ 2}5 Left. 705-132-1079 E-1079 /’l( 7 l.'»ﬂ‘ 41:./: Left [ 705-132-601 l 15-601
% | 10 6 | 2% | Right {705-131-1¢ 3-10 3 - B ills mah e OS] [ e IRt
, i "o ght |705-131-1081| 2-1081 34 7 ) Vs i _131-602 | 13-602
3 10 130 | 254 -05_1° 2 78 216 1296 Right | 705-131-602 ’
l/§ | M | 23 Lgn 705-132-1081| 1-1081 3% 7 9% | 4% | Left [703-132-602| [-602
50 20 %4 ! 2105 | Right [705-131-2075| E£-2075 % o 24 | 424 | Right | 705-131-603 | 12-603
6 | 20 | 34 | 24| Left |705-132-2075| B-2075 e | o= § e e Ll o e
72 4 0 et  |705-132-2075| 15-2075 s 7 214 42145 | Lelt 05-132-603 | 15-603
5% 20 154 | 27 dieht 1705 et 6 i© ) i | Le | 705-1: X 2-0
;5 = ]:I/O |‘ ;_8 ught 1:02-1{31-20( 7| j,-.!ﬂu 14 7 3 ‘ 134 \ light | 705-131-601 | 12-604
4 R 206 | Left 1705-132-2077| E-2077 B| 7 3% | 43 | Left |705-132-604| L-604
% | 20 s | 34 tight |705-131-2079| 1-2079 5% 7 B | 415 | Right | 705-131-606 | 15-606
3% | 20 | 134 | 31 | Left [705-132-2079 E-207 5 7 5 | a15¢ | Loft | 705-1: 606
4, 9 22 3','9 il o 079 E-2079 7% { B | 415 | Left | 705-132-606 | 15-606G
78 | :-U & 1-:‘1/5 -‘5,':1 E Right l.(Jn-l.’il-Zmll! E-2081 34 7 1% 514 l Right | 703-131-608 | 13-G0S
% 20 | 13 | 34 | Left 705-132-2081 3% 7 1% | 51% | Left |705-132-608| L-608
: L1 1 Te g el % | 7 | 13 | 5% | Right |705-131-612| 1-612
o B har L e e e % | 7 | 1% | 5 | Left |705-132-612| E-612
] B0 s e - e e 1 9 | 1y | 6% | Right 703-131-615| E-615
iz | a0 |t |-ane | it 1705-132-3075 E-3075 1 9 L2 | 634 | Left |705-132-615| 1-615
B e 78 | -1,',3 | Right 1705-131-3077| 12-3077 1Y 9 174 | 715 | Right  705-131-619 | E-619
134 | 80 | 174 | 435 | Left (705-132-3077| 1-3077 141 o | 15¢ | 752 | ek 705182610 E-619
1% | 30 217 | 43 |l. Al e g b el l 78 (8 .C DH-152-0 ‘ Y .
2 3 2)4 | 43 | Right 705-131-3079 13-3079 114 9 214 % Right  705-131-623 | I3-623
115 30 2V 1 434 | Left  1705-132-3079. 12-307¢ 17 | e e o M gt o el
- = g0 e 1e-1a2-3079! E-3079 1% ' 9 | 2y | 735 | Left |705-132-623| E-623

The accumulation  of
the chips shown in this
illustration, their size and
their uniform appearance,
show the free cutting ac-
tion of this Two-Flute
IFast Spiral End Mill pro-
ducing at a high rate the
slots in the top plate of a
permanent magnet chuck.

Ior Prices, See Separate Section
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Two-Flute Fast Spiral End Mills

With Straight Shank

Hlustration shows Right-Fland Mill

Shank is same diameter as end mill.

Diam-

cter Length Length | : Order by | _»O}lrl )
v o R Number Ranbe
Inches | |

u | 3% 1745 Right 705-131-675

78 1745 Left 705-132-675 ;
36 1% Right | 705-131-676 | I:-676
% | 124 Left | 705-132-676 | I.-676
3% | 154 Right | 705-131-677 | E-677
% | 155 Left 705-132-677

U 2 Right | 705-131-678

26 2 Left 705-132-678

15 2V Right | 705-131-679

,I 2 21 16 Left 705-132-679

5% 255 | Right | 705-131-681

5% 254 | Left | 705-132-681

Y| 1% 2y | Right | 705-131-683

34 11y 215 Left | 705-132-683

Sizes Y{" and 35" packed one dozen in a box; all others

one in a box.

Two-Flute Fast Spiral Single-End
End Mills

With Straight Shank

Hlustration shows Right-Hand Mill

Tind Mills with shanks 74" in diameter and larger differ from
illustration; these mills have two holding flats instead of the

one shown.

Diam- | ‘
cter of  Diam- | Length | Length

IEnd  eter of | of Cut, Overall,] Hand (:r‘«.l:l:-hl‘»: (':n(l):ln(llnz
All, | Shank, | Inches Inches | 5 Number
Inches  Inches
%% 3% 35 | 234 | Right [705-131-800 | E-S00
14 35 35 ’ 2 | Left 705-132-800 | 1-800
36 3% 6 | 23 | Right 705-131-802 | 15-802
s 35 e | 2% | Left 705-132-802 | [-802
Y 3% Y5 | 2% | Right |705-131-804 | E-S04
24 ’ 3% V5 | 23 | Left [705-132-80+ | 1-804
5 3% % | 235 | Right 705-131-806 | 1-806
M6 % % | 2% | Left |705-132-806 | 1:-806
3% 3% 9% | 23 | Right [705-131-808 | I3-S08
3% 3% 9% | 23 | Left |705-132-808 | 1-S08
Us % B 1 205 | Right [705-131-810 | I-S10
i 3% B | 215 | Left [705-132-810 | E-S10
15 | 3% | 1% | 2!5 | Right [705-131-811 | E-S11
15 13 | 1 [ 3 | Right |705-131-812 | E-SI2
15 |1 3 ’I,el‘t 705-132-812 | E-SI2
% Y5 | 11§ | 315 | Right 705-131-813 | E-SI3
% | 12 | 115 | 31 | Right 705-131-81% | E-SL4
% % I3 | 3%s dight {705-131-816 | I=-S16
% 5% 135 | 3% | Left [705-132-816 | I-S16
Ui | Yo | 13 | 3% | Right |705-131-817 | E-SI7
il 8 | 13 | 3% | Right [705-131-817-1'E-S17A
A 1a : 335 | Right 705-131-817-2 E-S17B
34 5% Right '705-131-818 = E-SIS
34 5% ; | Leflt [703-132-818 = E-=SIS
B | 26 | | 335 | Right 705-131-820 )
7% 5 | 15 | 33 | Right [705-131-822
% | 1) | 3% | Right [705-131-82¢
1 5% | 15 | 3% | Right 1705-131-826 | F-826
1 % | '3 | 33 | Right [705-131-828 | E-S28
1 1 | 185 1 4'5 | Right 705-131-830 @ E-S50
1 | 1 | 1% | 4'g | Right 705-131-832 @ E-x32
1Y 1 % | 15 | 374 | Right 705-131-83¢  [-83¢
114 1 135 415 Right 705-131-836 [-836
1Y | 1} | 1% | 4'§ | Right (705-131-838 = E-S38
135 | 1 | 13% | 4!g | Right 705-131-810 = E-840
1% } 1 ’ 15 | 4!y | Right 705-131-842 | =842
115 | 1} | 13§ | 4} | Right 705-131-8++ = L-Stt
134 } 114 ‘ 155 | 4'y | Right 705-131-816 = L-S16
2 1Y | 13§ | 4!y | Right 705-131-818  E-SIS

Sizes of Mills listed Right-Hand only

order.

are made Left-Hand to

Packed one in a box.

This Two-Flute Fast Spiral Single-End End Mill with
straight shank mills slots rapidly with minimum power
rcquirements. The steep spiral of the teeth is conducive
toa free-cutting action wherever rapid cutsare required.

For Prices, See Separate Section
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Long. Two-Flute Fast Spiral
Single-End End Mills

With Straight Shank

End Mills with shanks 747 in diameter
differ from illustration; these mills have
ing flats instead of the one shown.

and larger
two hold-

Two-Flute Fast Spiral Double-End
ind Mills

With Straight Shank

B&S
-—dr\l

l//lnlrulmn \hou\ Right-Hand \[l”

Diam- | piim.
eter eter  Length o0, Lenzth

o Below | ver- | ¥
End | g, 'lk Shank, rIE‘S‘l,(L l:n 1} Hand

o
Order by ('u()‘ll‘ll"l:
Number Number

Mill, | Tnclies Inches nches
Inches |
_.’i ‘ % | 1% ‘ °% | 346 | Right
fo | 28 | 124 | 3 | 3% | Right
3% | % 13| 3| 3% | Right
s IS A T 16 U Right
% | % |23 | 134 | 45 | Right
3 31 3% 1% | 534 | Right
1 1 5 215 0 714 | Right

705-131-960 kl::-()('»O
705-131-962 1-962
705-131-961! 13-964

705-131-966! 12-966
705-131-968 13-968
705-131-970
705-131-972/ 12-972

£-970

Left-Hand Mills made to order.

Packed one in a box.

Diam- |

Diam-
eter of | orar of Length Icnglh‘ Order by "O-M. g
vifh, |Toomls | f Qoo (el Hand | Namber | GUE02
Inches [
% 3% S | 3l | Right | 703-131-850 | 15-850
1 34 3¢ | 3% | Leit | 705-132-850 | 15-850
2% 3 U | 315 dght | 705-131-851 | 1£-851
o | % 6 | 3's | Right | 705-131-852 | 15-852
e 3% U | 3'< | Left |705-132-852| 13-852
| % Lo | 3¢ | Right | T05-131-853 | 15-853
4 3% V51 3 | Right | 705-131-851 | 15-854
Y 3% Vi | 3l | Left |705-132-851| 15-854
0 38 U | 315 | Right [ 705-131-855| 15-855
216 38 %W | 3% dight | 705-131-856 | 15-856
26 4] Yo | 31y | Left [705-132-856| 19
U 38 % | 3 \ dight | 705-131-857 | 12
%% 38 % | 3's | Right | 703-131-858 | 13-858
3% 35 % | 3's | Left |705-132-858| 13-858
B Vs : 334 | Right | 703-131-859 | 13-859
i Vo i | Right | 705-131-860 | 1-860
O i Left | 703-132-860 | 13-860
Yo | 1 i | Right | 705-131-861 | 12-861
Ve Ya A dght | 705-131-862 | 15-862
V3 V3 3 | Lelt ]7(!3—].’12-862, 1:-862
% %% 415 | Right |705-131-864| 1-S64
% | % | 1% | 415 | Left |7u5-1:;2-u(,|- 15-8611
% % 1 | 415 1 Right | 705-131-866 | 1:-866
% | %4 |1k | Left | 705-132-866 | 1:-866
e | %4 134 Ught | 705-131-867 | 12-867
21 34 s | Right | 705-131-868 | 13-868
1 4 lfm Left 1703 132-868 | 12-868
% | % %o ¢ | Right | 705-131-869 | 1:-869
1 I C1% | 574 1 Right | 705-131-870 | 1-870

For Prices., See Separate Section

Sizes of Mills listed Right-IHand only are made Left-Hand
to order.

Pacl:ed one in a box.

Two-IFlute Fast Spiral Double-End End Mills are ad-
vantlageous where rapid cuts are uquuul over greal
lengths on a large number of picces. The doul)h-(nd
feature provides twice as many culs as can be made
with a single-end end mill and, also, permilts u.pl.lu,-

ment as one end becomes worn and dull, with a mini-
mum of time lost.
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Two-Flute Fast Spiral Double-End
ind Mills

With 34¢"” Straight Shank
N— ~——3 SO ~— &

Diam- | Diam-
cter of | qer of | length | pengel Order by .oud
End | Shank, | of Cut, [Qverall,| Hand Number Catalog
Mill, Inches Inches | Thehes Number
Inches
e | ¥ | % | 24 | Right |705-131-880 | I
3% 0 6 24 ight | 705-131-882 1
*15 b0 3% | 214 | Right | 705-131-884| I
*0 s s 24 Right | 705-131-886 I %
6 | He 15 2Y dight | 705-131-888 | 19-S88

*Lelt-Hand Mills made to order.
I'll«'/.'«'t/ one dozen ina Inu‘.

Long. Two-Flute Fast Sp
Double-End End Mills

With 346" Straight Shank

Diwm-| pigm- | |
cter | oper Lengthipopegy|lensth Old
of | of Below | Cnt.| Over- | J1and Order by Catalog
End | ghank, [Shank,fhches!  ally Number Number
Al ln‘chcn‘ Inches ~ Inches d
Inches | | |
e | 3% | 3 | % | 2's | Right 705-131-910 E-910
36 i 15 9% | 2% | Right |705-131-912 13-912
x4 A ‘ 3 | 34 | 31¢  Right 705-131-914 12914
*36 o 117 117 | 3% | Right [705-131-916 E-916

*Left-IHand Mills made to order.
Pacled one dozen in a box.

Ball End. Two-Flute Fast Spiral
Single-End End Mills

With Straight Shank

Mill slots requiring bottom radius and fillets, and bore
round-bottom holes.

Iond Mills with shanks 747 in diameter and larger differ from
illustration; these mills have two holding flats instead of the
one shown.

Diam- Diam- |

eter of ' otor of | Length | Length Order by .o
l;l'l&l Shank, | of Cut Overall, Hand Number Catalog
Mill, | Tnches | Inches | Inches 1 Number

Incies |
% | % 3 | 2% | Right |705-131-985 | E-985
0 3% 14 234 Right | 705-131-986 = [-986
A 3% 5% 2745 Right | 705-131-987 | [2-987
e 35 b1 213 ight | 705-131-988 | 12-988
3% l 35 34 | 25 | Right | 705-131-989 5-989
s 14 1 3 tight | 705-131-990 : E-990
5 | Y 1 Right | 705-131-991  E-991
% l % 134 Right | 705-131-992 | [-0992
34 34 155 Right | 705-131-993 | [2-993
% % 2 Right | 705-131-99¢ [2-994
1 ! 21 ight | 705-131-995 | 1-995

Left-Hand Mills made to order.

Packed one in a box.

Two-Flute Fast Spiral Double-End End Mill with
346" Straight Shank, held in a Cutter Adapter Bush-
ingin a Cutter Adapter, milling a keyway with free cut-
ting and accuracy.

Ball End, Two-Flute Fast Spiral Single-End End Mills
simplify the milling of slots or other surfaces requiring
bottom radius or fillet. as shown in the illustration.

For Prices. See Separate Section
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Shell End Mills

| |
]znlr’:- ,lj'rog“i::_l Hole, 5\::). of ' Hand ()'rdcr lty ("n(?;l,(Il(_\g
. ~ ~ A . o Inches | Inches | Inches | Teeth i Number Number
For use with Arbors for Shell IEnd Mills, listed on pages 51 = | ‘ D
andisz: 14 | 1 14 S | Right | 705-251-225 | 1225
14 11 15 8 | Left |705-252-225| 17-225
s | 1% 15 S | Right | 705-251-226 26
— 14 | 1l 15 8 | Left |705-252-226| F-226
134 | 1y 74 8 | Right |705-251-227 | 227
1% | 1Yy 34 S | Left |[705-252-227| Ir-227
2 135 U 8 | Right | 705-251-228 | F-228
2 | 134 3% S | Left |[705-252-228| I7-228
21 |1 10| Right [ 705-251-229 | F-229
2| 1% |1 10 | Left |705-252-229| I'-229
25 | 1% | 1 10| Right | 705-251-230 | [-230
2 | 134 1 10 | Left |705-252-230| 17-230
2% | 1% | 1 10| Right | 705-251-231| 7-231
23 | 15 1 10 Left | 705-252-231| 1231
SR (7 8 6 10| Right | 705-251-232 | F-232
3 14 | 1Yy 10| Lelt [705-252-232| 1°-23:
3 | 1% | 14 121 Right | 705-251-233 | =23
3l | 1% 14 12 | Left ]705-252-233 | I
4 |2 [ 1 12| Right | 705-251-234 | 1
4 24 | 1% | 12 | Left | 705-252-234 | I
p - 4 | 21 | 114 14 tight | 705-251-235 | 17-23:
Hlustration shows Left-Hand Mill 415 214 115 14 Loft, 703-252-25 l'j—.): 5
Shell End Mills are furnished regularly with chamfered 2 | -:/::l 1%'./’ 14 ’\l!{lﬂ _t'“-_)-ﬁ-'_).l -i:f? :--;::'
corners but mills in the sizes listed ean be furnished with 3] r —)11 A]),;’ :(l ‘ ;(T;l,‘tht .:_::.;_;.:f_gz.; I,_.-,:;-;
She 0T S » 8¢ » ""\'\‘ ’. 1 "‘n .\’ /‘;’ —/./l - ) r D=L -l -
sharp corners at the sume prices shown in price list, 514 217 2 16 ‘ Left 703-252-237 | [-247
Shell IEnd Mills with round corners also ¢an be furnished at 6 24 | 2 16 lght | 705-251-238 1238
extra cosi. G 55 D 16| Left  [705-252-238| 1-238

Standard T Slot Cutters
With Brown & Sharpe Taper Shank

Cutters with No. 5 Taper Shanks have Plain Isnds, not
Tang Iond shown.

Hlustration shows Left-Hand Cutter

Bolt Dia. of | Width Dia. of | No. of Whole ~ Old
Size, Cutter, D,lof Cutter,| Neck, A,| Taper | Length, :\."‘ of Hand 0""“" by Catalog
Inches Inches |T, Inches| Inches Shank [L, Inches| Teeth Number Number
" s 124 174 5 25¢ S Right | 705-211-1 1
b4 U B4 17 5 25% S Left 705-212-1 1
s 2o 78 28 5 2234 8 Right | 705-211-2 2
s 2% 7 26 5 2234 S Left 705-212-2 2
%% 2% 24 134 7 4134 8 tight 705-211-3 3
%% 2% 24 134 7 4134 S Left 705-212-3 3
15 3o 26 174, 7 5 10 Right 705-211-4 4
3 35 256 176 7 5 10 Left 705-212-4 4
% 14 36 24 7 514 10 Right 705-211-5 5
% 1Y 34 24 7 Sl4 10 Left 705-212-5 5
34 1154, 5% 2% 9 674 10 | Right | 705-211-6 6
A 154 % 254 9 674 10 Left 705-212-6 6
1 1214, 53¢ 14 9 7Y 10 Right 705-211-7 7
1 1274 53¢ 14 9 7Y 10 Left 705-212-7 7
1Y% 215 136 | 1% 9 7% | 10 | Right | 703-211-8 8
14 25 13 | 1% 9 736 | 10 | Left | 705-212-8 8
115 20 | 1lg | 1ig | 10 |10 12| Right | 703-211-9 9
114 2204 1114 1174 10 11034 12 Left | 705-212-9 9

Liach of the above packed one in a box.

For Prices, See Separate Section
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Woodruff Key Seat Cutters

)W‘ Shank Type

BROWN & SHARPE MFG.CO
Adbbiaies )

Yo

Numbers of Woodruff Keys correspond to numbers of
Woodrufl Key Seat Cutters (Shank Type) with the following
exceeptions:

Key No. 121 requires Cutter No. A or No. 807, Key No. 141
requires Cutter No. 15 or No. 808, Key No. 131 requires Cut-
ter No. BB or No. 1008, Key No. 161 requires Cutter No. C or
No. 1009.

All Cutters listed have shank 14”7 in diameter.

Diam- (Thick-| grst? No = o e | LS ERNE
1?,'&:&5jlf:;ﬁésih,“c‘};oﬂ P | Number |american g 0 -
Wl Y% Right 705-171-201 [ 201
% s Right |705-171-206 206
M | 3% 5 | Right |705-171-207 207
% | Y Right [705-171-211 [ 211
3% | 3% Right |705-171-212 [ 212
3% 15 Right |705-171-213 213
%ol Y Right [705-171-1 204 | 1
15 35 Right [705-171-2 304 2
5% | 3% Right [705-171-4 305 4
s % Right [705-171-3 404 3
% 73 Right [705-171-5 105 5
34 14 Right [705-171-7 106 7
% | % Right [705-171-6 505 6
% | Y Right [705-171-61 61
U | % Right [705-171-8 5006 S
Y% Vi Y S | Right [705-171-91 91
% 5 | 2%, | 10 | Right [705-171-10 | 507 10
34 | 3 | 2% | 8 | Right [705-171-9 606 9
% | 3% | 2% | 10 | Right [705-171-11 | 607 11
% | % | 2% | 10 | Right |705-171-12 12
1| 3 | 2% | 10 | Right 1}705-171-1:; 608 3
1 7% | 274 | 10 | Right [705-171-14 14
1 35 | 234 | 10 | Right |705-171-152 152°
155 | 3 | 286 | 10 | Right [705-171-16 609 16
% | Y% | 214 | 10 | Right [705-171-301] 807 A
1 | 24 | 10 | Right [705-171-15 808 15
13 | % | 2%% | 10 | Right [705-171-17 17
155 M | 2)4 | 10 | Right |705-171-18 | 809 1S
1% | % | 2% | 10 | Right [705-171-19 19
1Y | %% | 27% | 10 | Right [705-171-20 20
1Y | 2 | 10 | Right |705-171-21 810 21
1% | Y | 24 | 10 | Right |705-171-22 | SI1 22
125 | 14 | 2)4 | 12 | Right |705-171-2¢ | SI2 | 24
1 M | 2% | 10 | Right |705-171-302 1008 B
LS| %6 | 2% | 10 | Right [705-171-303| 1009 C
1Y | 36 | 2% | 10 | Right [705-171-30¢ 1010 D
135 | % | 2% | 10 | Right [705-171-23 | 1011 23
1% | %6 | 2% | 12 | Right [705-171-25 | 1012 25
1Y | 3% | 23 | 10 | Right [705-171-305| 1210 B
13 | 34 | 234 | 10 | Right |703-171-306] 1211 F
1V | 35 | 23g | 12 | Right |705-171-307 1212 G

Left-IHand Cutters made to order.

Woodruff Key Seat Cutters

Arbor Type

Diameters of cutters are 19" larger than nominal diameters
listed, to allow for sharpening.

Nom- |
inal | Width No |
Key Diam- of Hole, oot Order by Cutter
No. eter of | Face, | Inches | Teoth Number No.
Cutter, | Inches
Inches
26,126 | 2% | 3% 3% | 12 | 705-170-26 26
27, 127 218 " A 12 | 705-170-27 27
28, 128 | 214 | 3% 34 | 12 | 705-170-28 28
29,129 = 215 | 3% 3% I 12 | 705-170-29 | 29
2. RX | 282 | 1 1 1+ | 705-170-318 | R
S, SX 234 s 1 14 | 705-170-319 | S
T/TX | 2% 3% 1 14 | 705-170-320 | T
U, UX | 2% | i 1 14 705-170-321 | U
V, VX | 2% 15 1 14 | 705-170-322 | Vi
30 3% 35 1 16 | ) | 80
31 3 | U 1 16 | | { 81
32 313 15 1 16 | | Order by | 32
33 |34 | % 1 16 | ) Catalog | 33
34 | 3% 5 1 16 | Description, 34
35 | 3l g 1 16 | [ 35
36 315 34 I |16 {36

List of Keyways, page 32.

Woodrufl' Key Seat Cutters mill accurately key slots
conforming to the circular shape of Woodrufl Keys.

Each of the above packed one in a box.

For Prices, See Separate Section
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Angular Cutters Double Angle Cutters
i
N \
\ INCLUDED'ANGLE
ANGLE\ OF OF CUTTER
CUTTER

Made with 45°, 60° or 90°
included angle.

Diam- | Thick-

old

. . ole, | No. o Angle, Order by [ ali
Hlustration shows Left-Hand Cutter I(l.llt‘li:l‘-i Jiess, I‘,Edl:.__ | \I‘umhf ! Beriets N e ol {l"‘m{)’cﬁ
Made with 45° or 60° angle. | 18 15 ‘_703_090_1.11;1 J-101
: | 18 60 | 705-290-6101 .l-lU:
e e Jo. An- | Q 2 1705 =¢ J-
Dianc| Thiec | gy, | Mo [ A2 ) | oy | o0 | 18 | 90 lros-200-9100] J-10
Inches  Inches |Inches| peer, '“'r)c“‘:ql Number Number
= Angular Cutters
205 | 25 | 7| 16 |45 | Right|705-291-110 J-10 Angul: et
2% | 1% | %| 16 ‘ 145 | Left |705-292-110 J-10 and Cutters fo
2281 25 | 7| 16 | 6O | Right [705-291-610{ J-10 Spiral Mills
o | % | %| 16 }uu Left |705-292-6100 J-10
72 72 78 ity
24| B |1 18 | 45 | Right [705-291-411| J-11 With Backed-Of Teeth
2371 g |1 18 ‘-15 Left [705-292-411 J-11 Can be sharpened by grinding
234 P 1 18 | 60 | Right |705-291-611 J-11 without changing their form.
23/ 14 [ 3 » 705-292- s
A 4 1 18 h(.) ‘I?h. _‘.0: 292-611 J 1,1 Made to order.
3 5 | 114 | 20 | 45 | Right |703-291-112]  J-12
3 %5 | 14| 20 l 15 | Left [705-292-112  J-12
3 Y5 141 20 | 60 | Right 705-291-612] J-12
3 15 01110 20 | 60 | Left 705-292-612  J-12 Hlustration shows

Angular Cutters with Threaded Holes

Left-Hand Cutter

i Thickness, T | V0. 0 rder by ‘ Old Catalog
I)llnl:‘l)?cl:r' A llllch::r; Threaded Hole "\1'1,4.”,[ Hand ‘ Qulmrhln-} ‘ j\'umlhér k
144 s 3" 24 N.F., L.H. 12| Right 705-291-635 | J-35
1Y e %724 N.F. L.H. 12 | Left 1 T03-202-035 | )-8
124 26 %" 20 N.T., L.H. 14 Right 705-291-636 | J-36
154 P03 35" 20 N.T., L.H. 14 Left 1 705-292-636 | .l-:%l_»
14 “Ao 3" 24 N.T,, R.H. 12 Right 1 705-291-637 ‘ .1-3’)1
124 “s 3" 24 N.T,, R.H. 12 Left 705-292-637 | J-37
1% %o %20 N.F, RH. | 14 Right | 705-291-638 | J-38
1%% e %20 N.F., RH. | 14 Left | 705-292-638 | J-38
Fach of the above packed one in a box.
Hlustration shows Deferminine the Bindor: 4
Left-Hand Cutter ctermining the Hand of an Angular Cutter
Mude with 60° g EQ
angle. ;g; (,/ \ Right-Iland /W\ Left-IHand
2 Cutter ) Cutter
Tk H . . g
< \ Right-ITand Right-Iland
iz \ / Il:l'l:rvm‘ll \ ’ I"]'h‘rn-u:ll' ¥
e S
Lo \ Left-Iand ) / C: \‘ Right-Hand
2= ) Cutter E; Cutter
g, / lmlf;-llu)lul ‘;"E-_ \ ) I,('lfl-"xulul
=3 Thread = /' Thrend

For Prices, See Separate Section

29

List of Keyways, page 32.
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Convex Cutters Concave Cutters

IFor Milling Half Circles For Milling Half Circles

These cutters ean be sharpened by grinding without chang- These cutters can be sharpened by grinding without chang-
ing their outline. ing their outline.
Diam. Diam. Diam. | Diam. i |
of of Hole, No. of Order by Old of | of | Hole, No. of Order by Old
Cirele, Cutter, Inches Teeth Number Catalog Cirele, | Cutter, | Inches | Teeth Number | Catalog
Inches Inchies Number Inches Inches | ‘ | Number
% 2 7% 14 705-330-10 C-10 % 2 { % 14 705-370-10 | D-10
36 2 % 13 705-330-11 C-11 s 2 % 13 705-370-11 ‘ D-11
P 2 % 13 705-330-12 C-12 A ; 2 % 13 705-370-12 | D-12
s 24 % 12 705-330-13 C-13 M | 2Y % 12 705-370-13 | D-13
34 214 % 12 705-330-14 C-14 % | 24 7% 12 705-370-14 | D-14
e 2 7% 11 705-330-15 C-15 W | 24 % 11 705-370-15 i D-15
5 214 % 11 705-330-16 C-16 | 214 | % 11 705-370-16 | D-16
5% 234 1 10 705-330-17 C-17 % 24 | 1 10 705-370-17 ! D-17
7 3 1 10 705-330-18 C-18 3 3 el 10 705-370-18 | D-IS
% 3 1 10 | 705-330-19 C-19 % sly | 1 10 705-370-19 | D-19
1 3 1 10 | 705-330-20 C-20 1 I 8% | 1 10 705-370-20 | D-20

Corner-Rounding Cutters

These cutters have side as well as radial clearance and can
be sharpened by grinding without changing their outline.

0 g : 2 i
- 2 " i o
. s i /‘ Hlustration shows Hlustration shows - .{x
\‘ £ ﬁd Left-Hand Cutter Right-Hand Cutter o 4
b y ad

Radius . . { Old
e Diameter, Hole, ,'\‘u of Hansd ()'rdvr by Catalog
Circle, Inches ' Inches Inches Teeth Ah Number .\‘l‘lll:b(’l’
14 2 7% 13 Right C-102
% 2 % 13 Left C-102
15 21y % 1 Right C-106
% 214 7% 11 Left C-106
3% 3 1 10 Right C-108
3% 3 1 10 Left C-108
14 314 1 10 Right C-110
14 314 1 10 Left 2 C-110
% 31 1 10 Right 705-331-112 C-112
5% 315 1 10 Left 705-332-112 |  C-112

IZach of the above packed one in a box.

List of Keyways, page 32. For Prices, See Separate Section
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Metal Slitting Saws

Ground on sides and left a little thicker at the outer edge
than near center to give proper clearance in cutting deep slots.

Diam- Thick-

Hole, No. of Order by 2 old
eter, ness, Inches Teeth Number Catalog
Inchez Inches Number
v T 28 705-410-30 | G-50
25 | 3% % 28 705-410-51 G-51
215 Yo % 28 705-410-52 :
215 34 % 28 705-410-53
21 15 % | 28 705-110-54 G-54
3 16 1 ‘ 30 705-410-56 G-56
3 3% 1 30 705-410-57 G-57
3 A 1 | 30 705-410-58 G-58
3 3% 1 | 30 | 705-410-59 | G-59
3 4 1 |30 705-410-60 G-60
3 ‘5 1 1 30 705-110-61 G-61
4 16 | 1 | 36 705-110-62 G-62
4 3¢ 1 36 705-110-63 G-63
4 o 1 | 36 705-110-614 G-64
4 3% 1 {36 705-110-65 G-65
4 g 1 1 36 705-410-66 G-66
4 % |1 | 36 705-110-67 G-67
4 el ‘ 36 705-110-68 | G-68
5 A 1 | 40 705-110-69 G-69
5 | 3% 1 [ 40 705-110-70 G-70
5 s e | ] | 40 705-110-71 | G-71
5 (e a1 1 | 10 705-110-72 =72
Gy A 1 |40 705-110-74 G-74
S TR, 1 [ 40 705-110-75 G-75
6 W | 1 |42 705-410-76 G-76
6 SRR A2 705-410-77 G-77
6 14 i 1 {42 705-110-78 G-78
6 ve s S 42 705-110-78-1| G-78A
6 | 1 42 705-1410-80 G-80
6 Ll 12 705-110-81 | G-81
SRl Z \ 1 46 705-410-81 G-84
8 14 14 ETH 705-110-85 G-85
8 S 1 16 705-110-86 G-86

Fach of the above packed one in an envelope.

In ordering special saws, state for what purpose they
are required.

For Prices, See Separate Section

Saws for Slitting Soft Metals

gy "

"v.,q'tfy—;—,-_

1 Milling
) Cutter Formed

."/‘ Type Type

.k,‘-‘

These saws have teeth designed to slit or saw freely metals
of a soft or tenacious character with less tendeney to clog and
score than regular saws.

We can furnish saws in cither of two types; the milling cut-
ter type which has the opposite corners of alternate lt‘tfl.h
chamfered, or the formed type where each alternate tooth is
V shuped, the point of the V oextending bevond the cutting
edges of the straight teeth. (Sce line sketehes showing tooth
seetions.) Both types produce chips which are less than the
width of the slot being cut, practically eliminating all tendencey
for the chips to clog.

The milling cutter type is sharpened with :l[)])l'().\ill\:lh‘l:\'
twice the normal amount of clearance. The formed type 18
sharpened only on the face. The sides of these saws are ground
concave to prevent rubbing.

Made to order in any desired size.

Standard Keyways for Cutters

7
A

Z —w-]
f—=o.

Dinm. | Wadth | Depth

= Diam. Width Depth l Lr3e
(D) of | (W)of | (D)of Radius @Gk | wyof | (D7 of "{‘l‘{‘;““
Hole, | Keyway, | Keyway, lnci"a Hole, | Keyway, | Keyway, [poidg
Inches | Inches Inches '®* Inches | Inches Inches
V4 Y 46 020  1)5 43 % e
iz A 4 a5 /
78 %] s Yo | 14 "o Yo il
) s /
A Iz o Yo | 2 Y5 Y6 U
8 Y Yo Yo | 24 %% Ve Yo
1 1 ) % | 248 % 3 Yo
. 'y s
14 o ¥ o | 23 b1 " U
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& =
] n
— =
| Metal Slitting
Metal Slitting 8| Saws
| Saws B
With Staggered
With Side Chip N Teeth
Clearance =] and
Side Chip
= Clearance
E
Lé
=
Thick- - * o1d iam- | Thick- ’ |
Diam., ] n:'l:s, | Hole, | No. of Order by Catalog Iz-l[:rr: | ’l}cl::: | Hole, No. of Order by | C:(’!Suz
Inches Inches | Inches | Teecth Number Number Inches | Inches | Inches Teeth Number Number
215 e % 28 | 705-410-225  |(G-225 3 3 1 30 | 705-110-308  G-308
214 Y4 % 28 705-110-226 G-226 { |
215 4 % 28 705-410-227 G-227 ! ,

2 L 78 28 | 705 [ 1-227 # 'y 36 705-410- 1399
3 s 1 30 | 705-410-235  |G-235 * 718 : S6 [l O S F('.,,;f..'.;.,
3 35 1 30 705-410-236 G-236 o240
3 14 1 30 705-410-237 G-237 {

3 A 1 30 ) g |G-238 5 3 1 40 705-410-336 | G-336

4 Vs 1 36 - G-245 | FemseY

4 36 1 36 705-110-246  |G-246 ‘

1 15 1 36 | 705-410-247  |G-247 5 1 1 10 | 705-410-310 | G-

/ 1 5-410-340 e

4 5% 1 36 | 705-410-248  |G-248 = . =y Gy

4 35 1 36 705-410-249-1  |G-249-1 i ; - Lol PR A

5 L 1 40 | 705-1410-254¢  |G-254 6 “o 1 42 5 S5 0SS

5 34 I 40 | 705-410-255  |G-255 G265

5 V4 1 40 705-410-256  |G-256 .

5 V8 %1 40 705-410-256-1 |G-2506-1 6 3% 1Y% 42 705-410-351 | G-351

5 2% 1 40 705-410-257 G-257 Eognery

5 3 1 10 705-410-258-1 |G-258-1 J&

6 Yo 1 42 705-1410-263 G-263 e : e

6 3% I 42 | 705-410-264  |G-264 6 " 1 12 | 705-410-35¢ | G-354

6 % 1 42 705-410-265 G-265 P et P

G 4 14 42 | 703-110-266  |G-266 6 A 14 42 | 105-410-355 8 PRC505

6 3 1 42 705-410-267-1 |G-267-1 1

6 3 14 42 | 705-110-268-1 |G-26S-1 8 o 14 16| 705-410-36¢  G-364

8 % 1 16 | 705-110-285  |G-285 ! kN

8 | 2 1Y 46 705-410-286  |G-286 !

S 3 14 46 705-410-288-1 |(G-288-1 8 W 114 | 46 | 705-110-368 G-363

B T
.
' 4 Rotary Shears
Rotary Shears are used for the stripping or slitting of

thin metal, rubber, leather, paper and similar materials.
They are made in several styles, some of which are
shown at left and can be furnished individually and in
gangs. The nature of the work required of the Shears
generally determines their design and the kind of steel

List of IKeyways, opposite page.

used in their manufacture.

Brown & Sharpe Shears are heat-treated carefully and
ground accurately to size. The steel used is selected to
provide best results for the particular requirements of
the work which the Shears are to do.

Shears are made to order to customers’ specifications.

In ordering, give complete specifications including
diameter, thickness, form, size of hole and the use
for which the shears are intended.

For Prices, See Separate Section
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Screw Slotting Cutters
The teeth of these cutters have s fine pitch espeeially adapting
them to the slotting of serew heads and similar work. They are
made in Carbon and igh Speed Steels. High Speed Steel
Cutters only have ground sides,

G\:.ml‘ | (:\i"'" . | 4
.-\';n'vi-‘r- l,!:‘.c.k l)ril::rn' Hole, .\n.-'l’.- Steel Order by (-.I(l’:l,‘{”n '\”“'r"'r,E:,liL' l:‘i(::.;w‘ Hole, 5 ﬁ”' ! Steel Order by ‘!(“.(();ll({ng
:\;c‘;::i, lncAl;L“.t Inchf'» Inches ree), Number Number _\-:(;:::l_‘l nches Inches/Inches Teoth| Number 3_\'umhcr

ard | ard

5 .182] 237 |1 56 H.S. 705-150-5610( H-10 15 |.057| 234 | 1 56 .S, 705-450-5620 11-20
5 .182(23{ |1 | 72| M.S. [705-450-810 | 1-10 15 |.057| 234 | 1 72| IS |705-150-820 | H-20
6 [.162[ 234 |1 |356| HS |705-450-5611| H-11 16 |.051]| 23 | 15| 72| Carbon |705-456-421 | H-21
6 ].162] 234 | 1 72 11.S. 705-450-811 | H-11 16 | 051 23, % | 72 | Carbon |705-456-521 | H-21
7 144 234 [ 1 50 H.S. 705-450-5612| I1-12 16 051 | 234 4| 72 Carbon  [705-156-621 | 1-21
7. 144 234 | 1 72 H.S. 705-450-812 | 11-12 16 051 | 234 4 | 72 H.S. 705-150-621 | H-21
8 | . 128] 2¢ 32 1 72 | Carbon |705-456-613 | 11-13 16 [.051( 235 | 1 72 | Cwrbon [705-456-821 | H-21
s |.128 35172 H.S. |703-450-613 | H-13 16 |.051| 234 | 1 56 LS. [705-150-3621 H-21
8 [.128 1 72 Carbon  |705-456-813 | 11-13 16 1.051] 234 |1 2 H.S. 705-150-821 | H-21
8 | 128 234 | 1 56 H.S. 1705-450-5613| 1-13 17 1.045] 234 15172 Carbon  [705-156-122 | 11-22
8 |.128( 237 (1 72 11.8. ‘705-450-8[3 H-13 17 1.045| 234 % | 72 Carbon  [705-156-522 | 11-22
9 14| 234 34172 Carbon [705-456-614 | 11-14 17 |.045)] 234 4 T2 Carbon  [705-156-622 | H-22
9 114 23, 4 | 72 H.S. 705-450-614 | H-14 17 045 234 24 | 72 H.S. 705-150-622 | 11-22
9 114 234 1 1 72 Carbon  705-456-814 | 11-14 17 045] 234 | 1 2 Carbon  |705-156-822 | 11-22
9 1]1.114 1 o6 H.S. 705-150-5611| H-14 17 045 234 | 1 BN H.S. 705-150-5622 11-22
Qx4 1 72 H.S. 705-150-814 | H-14 17 1.045| 234 | 1 12 LS. T05-150-822 | 11-22
10 | 102 351 72 | Carbon 705-456-615 | 11-15 18 |.040( 23 | 15|72 | Carbon |705-156-423 | 11-23
10 |.102 34 | 72 H.S. 705-1450-615 | H-15 18 040 234 % | 72 Carbon  |705-156-523 | 11-23
10 |.102 1 72 Carbon 1705-456-815 | 11-15 18 |.040| 234 S0l 72 Carbon  [705-156-623 | 11-23
10 102 1 56 H.S. |705-450-5615 H-15 18 040 | 234 M| 72| 1.8, 705-150-623 | 11-23
10 102 1 72 11.S. |705-450-815 | H-15 18 040 245 | 1 72 ‘ Carbon  [705-156-823 ‘ 11-23
11 091 23 172 Curbon |705-456-616 | 1-16 I8 | .040| 235 | 1 56 | IL.S. 705-150-5623 11-23
1T |.091] 4|72 H.S. T05-4: H-16 I8 [.040] 234 | 1 2 ‘ 1S, ‘T().')- 150-823 | 11-23
11 {.091 3 | 72 Carbon  [705-456-816 | 11-16 19 036 | 234 Vs | 72 Carbon | 7T05-156-121 | 11-24
11 |.091] 234 | 1 56 HS. 705-450-5616| 11-16 19 [.036 | 234 % | 72 Carbon  [705-156-521 | 11-24
11 091] 234 | 1 72 H.S. 705-150-816 | H-16 19 1.036| 2%, 34 | 72 \ Carbon  |[705-156-624 | 11-24
12 |.081| 234 201 72| Carbon [705-456-617 | H-17 19 1.036 | 234 %4 | 72 H.S. 705-450-621 i 11-21
12 | .081] 224 %4 | 712 I1.8. 705-450-617 | H-17 19 036] 237 | 1 2 l Carbon  |705-456-824 | 11-24
12 |.081] 234 | 1 72 | Carbon |705-456-817 | H-17 19 0361 2% | 1|56 | HS.  1705-450-5624 H-24
12 | .081] 237 | 1 50 H.S. 705-450-5617| H-17 19 1.036[ 234 | 1 72 1.8, 'TUS-IS()-82I- 11-24
12 | 08123 |1 72| HS. |705-450-817 | H-17 20 |.032| 23 [ % | 72| Carbon |705-456-425 | H-25
13 072] 234 35| 72 Carbon  [705-456-618 | 11-18 20 |.032] 234 % | 72 | Cwrbon |705-156-525 ‘ 11-25
13 [.072] 234 %172 H.S. 705-450-618 | 11-18 20 |.032( 234 4 1 72| Curbon |705-456-625 | H-25
13 |.072] 234 | 1 72 | Carbon [705-456-818 | I1-18 20 |.032| 234 % | 72 .S, 705-450-625 | H-25
15 072] 234 | 1 50 I.S. H-18 20 |.032| 234 | 1 72 Carbon |705-456-825 | 11-25
4 13 1.072] 284 | 1 72 H.S. ' H-18 20 032] 234 | 1 56 H.S. 705-450-5625" 1-25
| 14 |.064| 234 15172 Carbon H-19 20 032] 234 | 1 72 IS, 705-450-825 | 1-25
14 | .064]| 2%4 % | 72 | Carbon H-19 21 |.028] 234 31721 Carbon |705-1456-426 | H-26
14 1.064| 234 Y| 72 Carbon  1705-456-619 | H-19 2] 028 | 234 % | 72 Carbon |705-456-526 | H-26
14 |.064) 235 | 34 | 72 H.S.  ]705-450-619 | H-19 21 1,028 234 | %5 | 72 | Cawrbon |705-456-626 | H-26
14 1.064| 2% | 1 74 Carbon 705-456-819 | H-19 21 |.028| 234 %5 | 72 LS. 705-450-626 | H-26
14 ].064| 234 | 1 56 .S, |705-450-5619| H-19 21 |.028] 234 72 | Carbon g 1-26
14 1.064] 224 | 1 72 11.8. 1705-450-819 | 11-19 21 [.028] 234 | 1 36 H.S. 705-450-5626, 11-26
15 1.057| 234 15|72 Carbon  |705-456-420 | H-20 2] 028 234 | 1 72 LS. 705-450-826 | 11-26
15 |.057| 234 % | 72 | Carbon |705-456-520 | 11-20 22 1.025| 23 Yo | 72| Carbon |[705-456-427 | H-27
15 [.057 | 234 4 | 72 | Carbon I':'()5-456-620 11-20 22 |.025| 23 % | 72 | Cuarbon 56-527 | 11-27
15 1.057| 2% 34 | 72 H.S. ‘705-4 50-620 | 11-20 22 1.025| 2% | % |72 | Carbon |703-456-627 | H-27
15 [.057| 237 | 1 72 Carbon  1705-1456-820 | 11-20 22 1.025| 2% Y172 H.S. 705-450-627 | H-27

Cutters of Gage No. 5 are pucked 10 in a box; of Gages Nos. 6 through 12 inclu-
sive, 234" diameter, are packed 12 in a box. All others are packed 25 in a box.

For Prices, See Separate Section

List of Keyways, page 32.
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Screw Slotting Cutters (Cont’d)

G\;u:c G\;"uzc

No. |4y - < No. T Aee ] ,

Ai';::lr' l::Icl::,‘. Dc‘z:-lr',‘- Hole, bi? Steel Order by Cn(t):ll(}og .-\ir;:‘cnr- Tr:::lfw‘: Dc|t:-:-r,l Hole, ):)rf) Steel Ordecr by ("n(t).!l(}ng

Stand- Inches|Inches [nches Teeth Number Number smnd_Inche.-llnchc.-[“‘:he’ Teeth Number Number
ard ard [
22 [.025] 234 | 1 72 | Carbon [705-456-827 H-27 22 1.025| 21| % | 6O H.S. 705-450-539 | H-39
22 1.025]:237 |1 56 H.S. [705-150-5627 |H-27 23 1.023 21| % | 60 | Carbon [705-456-540 | H-{0
22 |.025] 234 | 1 72 H.S  |705-450-827 H-27 23 |.023| 2Y{ | 3% | 6O H.S. 705-1450-540 | H-10
23 [.023| 23{ | 14 | 72 | Carbon |705-456-128 H-28 24 |.020 : 21{| % | 60 | Carbon |705-456-5¢1 | H-+1
23 1.023| 237 | 3% | 72 | Carbon |705-456-528 H-28 24 [.020f 2} | 5% | 60 H.S. 705-450-541 | H-41
23 023 | 234 M7 Carbon |705-156-628 [-28 25 |.018| 2 | %% | 60 Carbon | 705-456-542 | H-42
23 |.023( 234 | 34 | 72 I.S. H-28 26 |.016| 2 | % | 60 | Carbon |705-456-543 | H-43
23 |.023[ 234 | 1 72 | Carbon |7 H-28 27 |.014| 2 | %% | 60 | Carbon |705-456-54+| H-41
23 [.023( 234 | 1 72 I1.S. H-28 28 [.013 24| 5% | 60 Carbon | 705-456-545 | [1-45
24 [.020| 234 15 | 72 | Carbon H-29 30 |.010| 24| % |60 | Cuarbon |705-456-546 | H-16
24 |.020| 234 5 | 72 | Carbon H-29 32 |.008| 21{ | %% |60 | Carbon |705-456-547 | H-47
24 [.020| 234 34 | 72 | Carbon |705-456-629 [1-29 34 | .006 i 214 | % | 60 | Carbon |705-456-548| H-18
24 |.020| 234 M 172 H.S. |705-150-629 H-29 14 |.064| 134 | 2% | 90 Carbon | 705-456-519 | H-19
24 1.020( 234 |1 72 | Carbon [705-156-829 H-29 14 | .064] 124 3% | 90 H.S. 705-1450-519 | H-19
24 |.020 ‘ 23 | 1 72 .S, |705-450-829 -29 15 |1.057| 134 | % | 90 Carbon | 705-156-550 | H-50
25 [.018| 234 15 | 72 | Carbon |705-456-130 H-30 15 [.057| 134 | % | 90 H.S. 705-450-550 | 1-50
25 |.018] 234 5 | 72 | Carbon [705-156-530 H-30 16 |.051) 134 | % | 90 | Carbon |[705-456-551| H-51
25 018 ‘ 23 34 | 72 | Carbon [705-456-630 11-30 16 051|134 | % | 90 H.S. 705-450-551 | H-51
25 [.018]| 234 |1 72 | Carbon [705-156-830 [1-30 17 045 137 | 2% | 90 Carbon | 705-456-552 | H-52
26 |.016| 287 | 37| 72 | Carbon [705-456-631 H-31 17 | 045 | 134 | % | 90 H.S. 705-450-552 | H-52
26 |.016( 234 |1 72 | Carbon [705-456-831 H-31 18 |.040 13{ | %% | 90 | Carbon |705-456- H-53
27 |.014| 234 37 | 72 | Carbon [705-156-632 H-32 18 040 124 | % | 90 H.S. 705-150-553 | H-53
27 014|234 | 1 72 | Carbon [T05-156-832 H-32 19 036 1 4 % | 90 Carbon | 705-456-554 | H-51
28 |[.013| 234 37 | 72 | Carbon |705-156-633 H-33 19 [.036] 134 | %% | 90 H.S. 705-450-354 | H-51
28 013 234 | 1 72 | Carbon [705-156-833 H-33 20 32| 134 5% | 90 Carbon | 705-456- H-55
30 |.010] 234 34 | 72 | Carbon |705-156-63 1 H-34 20 |.032| 134 | 5% | 90 H.S. T05-1450- H-55
30 [.010] 237 | 1 72 | Carbon [T05-456-831 -3 21 |.028| 134 | 2% | 90 Carbon | 705-456-556 | H-56
32 008 | 234 3{ | 72 | Carbon |705-156-635 H-35 21 [.028]| 134 | %% | 90 H.S. T05-450-5: H-56
32 008] 234 [ 1 72 | Carbon [705-43 H-35 22 1.025] 134 | % | 90 Carbon | 705-156- | H-57
BRI 006 | 234 37 | 72 | Carbon |705-15 11-36 22 025 134 5% | 90 .53 705-150- H-57
34 |.006] 234 | 1 72 | Carbon [705-156-836 H-36 23 [.023] 137 | % | 90| Carbon |705-456-558 | H-58
10 102| 214 5% | 60 | Carbon [705-156-536-1 [H-36.\ 23 023 | 134 5 | 90 H.S. 705-150-558 | H-58
11 091} 214 5% | 60 | Carbon [705-156-536-2 H-3613 24 020 134 5 190 Carbon - | 705-456-159 | H-59
12 | .081| 214 5 | 60 | Carbon |705-1456-536-3 |H-36C 24 020 134 | 5% | 90 Cuarbon | 703-456-559 | H-59
13 | 072! 214 | %% | 60 | Carbon |703-156-536-4 |H-36D 24 [.020{13; | 34 | 90| H.S. |705-450-559 | H-59
14 |.064 | 24 5% | 60 | Carbon |{705-156-536-5 [-36 15 25 018|134 15190 Carbon | 705-456-160 | H-60
14 | 064|205 | %% |60 | H.S. [705-450-536-5 [H-361 25 |.018| 135 | 35 [ 90 | Carbon |705-456-360 | H-60
15 |.057| 24 5 | 60 | Carbon |705-456 H-361 25 |.018] 1 341 5% |90 H.S. 705-450-560 } 11-60
15 |.057] 214 | % |60 | LS. [705-450-536-6 |[H-36F 26 |.016| 13; | 15 | 90| Carbon |703-156-461| H-61
16 |.051| 24 5 | 60 | Carbon |705-456-536-7 H-36G 26 |.016| 134 | % | 90 Carbon | 705-156-561 ; H-61
16 051 2} 5% | 60 H.S. [705-450-536-7 ‘l [-30G 26 |.016| 134 % | 90 H.S. 705-150-561 | H-61
17 |.045 214 | % | 60 | Carbon {705-1456-536-8 [-36H 27 [ 014|137 | 5 | 90| Carbon |705-156-162' H-62
17 |.045| 211 3% | 60 .S, |705-150-536-8 H-36H 27 [.014] 137 | % | 90| Carbon |705-456-562 H-62
18 |.040 | 24 55 | 60 | Carbon |705-156-536-9 H-361 27 |.014| 134 | 5 | 90 H.S. 705-150-562 | H-62
18 |.040| 214 5% | 60 .S, [705-150-536-9 H-3061 28 [.013| 134 L5 190 Carbon | 703-456-163 | H-63
19 | 036 214 | %% | 60 | Carbon [705-156-536-10 H-36J 28 |.013] 134 | 2§ | 90| Carbon |705-456-563 } H-63
19 |.036| 214 5% | 60 H.S. [705-150-536-10 [H-36J 30 |.010] 13{ | 25 | 90| Carbon |705-456-164% | H-Gt
20 |.032| 2 5 | 60 | Carbon |705-456-537 11-37 30 [.010] 135 | 3 |90 | Cuarbon |705-1456-561| H-6t
20 |.032 \ 24 5% | 60 .S, [705-150-537 H-37 32 008 1 134 15 190 | Carbon |705-456-165 | H-65
21 |.028| 214 5 | 60 | Carbon [705-456-538 H-38 32 00S | 134 5 190 | Carbon |705-456-565 | H-65
21 .028 ] 214 5% | 60 H.S. |T05-150-538 H-38 BE 006 13, 15 190 | Carbon |705-156-166 | H-t6
22 025| 214 54 | 60 | Carbon [705-1456-539 H-39 BE! 006 | 134 5 190 Carbon | 705-156-566 | H-t6

N
Cutters of Gages Nos. 10 through 12 inclusive, 2V4" diameter, are packed 12 in a box.
& 5 p
All others are packed 25 in a box.

Jewelers® Saws

Muany of the Screw Slotting Cutters listed are suitable for jewelers' use in sawing chain links and for similar work.

List of Keyways, page 32. & For Prices, See Separate Section
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Ground Formed Cutters

/

Ground Formed Cutters are desirable where a high degree
of accuracy and uniformity is necessary. The grinding of the
form eliminates slight errors and distortions unavoidably in-
troduced in hardening. Also, as the teeth are ground evenly,
no single tooth or small group of teeth can assume the major
part of the work. Thus the teeth cut evenly, permitting the
cutter to give the best production possible. This even distri-
bution of work makes each cutter tooth wear more evenly,

with resulting longer runs between sharpenings and longer
cutter life.

i)?h%

The use of Ground Formed Cutters in cutting gears pro-
vides a positive control of form, permitting duplication of a
high degree of aceuracy in the finished gears.

We are fully equipped {o furnish Ground Formed Cutters
for gears, sprockets and spline shafts and for other uses where
the size and form are within certain limitations, including
multiple point thread cutters, rack cutters, and other cutters
on which distances over a number of points must be held to
small tolerances.

Straddle Sprocket Cutters

>
777

Complete tooth cut in one pass.

Only two eutters are required for complete range of teeth in any one pitch. One cutter cuts all
sprockets having 17 teeth and under; other cutter cuts all sprockets having 18 teeth and over.

ance, Type 2.
is recommended.

When ordering,
desired.

Type 2

For Prices, See Separate Section

Regularly furnished with pitch line clearance, Type 1. Furnished also without pitch line clear-

For a high degree of tooth form accuracy, the single space type of cutter listed on page 37

specify pitch, diameter of roll, range of tecth to be cut and type
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Sprocket Wheel Cutters for Roller Chains

American Standard Tooth Forms
Adopted by S.ALE.; A.S.M.E., A.G.M.A.

Type 1 Type 2

The cutters listed below have pitch line clearance Type 1.

Cutters, Type 2, without pitch line clearance can be furnished. When
desired, Type 2 should be specified with complete catalog description.

Pitch Range of old Pitct Range of | old
. Teeth i Order b = 1teh, Teeth i Order | 3
T | Qe o D PR G
% |2y el |.200] ¢ ) 190-4 g e | 4 :
A e L) B R ( 14t0 1baltig| 13l 35| 7500 6 | Qrderby lyg0. 148
3% 234 gl 200 7to 8 | 490-8 14 to1 a3 1130 11 750l 7to 8 ¢ Catalog 00-152
3% 23] Y&l |.200]9to 11 | Order by |490-12 itologtog st 4| (90 (10 S | Description| 90-192
% [2%] Ye |l |.200[12 to 17 Catalog |190-16 1Y to 1l 1246 14 750 9 to 11 703-490-156{190-156
3% 2% T 1 |.200[18 to 34 Descrip- | #90-20 1 tolba4ls 134 1Y .750{12 to 17 T05-£90-160] 190-160
Y [23%] 1351 |.200 [35andover fion 490-2+4 105 to10aH84 1 11 750018 to 34 705-1490-164490-164
l:’ to (}g 3 '}‘/ 1 213 G 190-28 1l/x tol l_r‘ "}5‘ 1"/’3 1} 1 750135 and over 705-1490-168{-490-168
to% 3 | 341 [.313[7to 8 490-32 114 34 113011 375 6 7
72 /8 7 . = 4 6111346104 8750 6 490-172
Vi to 9% 134 34 |1 B13[ 9101l 705-490-36 | 490-36 1;_; i;t 11;}2[ l':‘ 5;5 7to 8 4“()_1:'0
1o to % ?I}‘, % | 31312 to 17 705-490-40 |490-10 11'; ;5/; %6114 875 9 to 11 190-180
Yo to 3531 Bl | 31318 to 34 T05-490-44 | 190-14 1% 3134 14| 87512 to 17 490-184
1 5 31 11 212 125 ¢ yor 105 7< & |k -
15 to 5% 314 "l 313135 and over 705-490-48 | 190-48 1 M3gl1e114] .875(18 to 34 190-188
% 3% 34 [t |.100] 6 ‘? (<)-r-‘.lﬁ.r1(l,§ 190-52 115 134|154 |1}4| .875135 and over 190-192
f/s : L to 8 J l)cscripliim‘ 490-56 134 5 ]}'_3155._. ‘[L._,‘l .000; 6 190-196
5% 1 9to 1l 705-1490-60 |-490-60 130 [5%4]236 |114/1.000] 7 to 8 490-200
5% 1 to 17 705-490-614 | 490-64 134 [524]2%6 [115]1.000] 9 to 11 190-204
5% 1 to 34 705-490-68 |490-68 134|534 2% |115/1.000]12 to 17 490-208
% 1 5 and over 705-490-72 | 490-72 134 1514 1300[1151.000[18 to 314 160-212
3 . Order by = 134 1515/ 17% [115/1.000[35 and over 490-216
f 3 1 9 ¢ Catalog "E'O_IG 3 2 el " or .
A 1 to 8 ) Description! 190-80 . _)]/b -”;.1;."1; 2|l l-"_’ o 6 b | Order by 490-220
34 9to 11~ 705-190-81 490-S4 2. P2 oai gl 1257t 8- SN Caalosdh i e
% to 17 705-190-88 190-88 2 mfoste g}',” L1209t g Descrip- | 110-223
34 S0 31 705-490-92  190-92 2;, o e el deol el SGr
3% 5 and over 705-490-96 | 490-96 B e e L Lt el
§ Ordit by 2 574255 11all. 125035 and over 490-2-10
s A (¢
1 Eal aatalon ,:;:& :8,? 215 6343 |134/1.563 6 400-244
JDescription 215 6343 [1341.563 7to0 8 190-2148
1 9to Il 705-490-108 190-108 215 16342154134 1.563] 9 to 11 400-252
i to 17 705- l?“-“?“f’@l 12 215 167422961134 11.563|12 to 17 190-256
; IRl EE UL 215 [T [234 134 1.563(18 to 34 190-260
5 and over “('-;--:90-]l~" 490-120 215 [714)204 134 1.563(35 and over 400-261
1 toll[3% v rder by | | 9. |
1 t:: 1 l/l ; 9 s Catalog :::&:;; 3 71531262 (1.900] 6 100-268
< L0 Description|*V 1= 3 734|396 2 |1.900] Tto 8 100-272
1 tollg[414 15614 .625] 9 to 11~ 705-190-132/ 490-132 3 77431762 1.900] 9 to 11 490-276
1 tollfl]- 3114 62512 to 17 T05-190-136/-190-136 3 S 31342 [1.90012 to 17 400-280
1 toll4 424 1136(114] .625 (18 to 34 705-490-140 490-1-10 3 S |31n2  [1.900/18 to 34 490-284
1 toll $ 325 135 and over 705-490-14-4] 4190-1-14 3 S1137% 2 11.90035 and over 490-2838

Paclied one in a box.

For Prices, See Separate Section List of Keyways, page 32.
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Sharpening Gear and Formed Cutters

Gear cutters and other formed cutters are sharpened by
grinding the faces of the teeth. These faces are cither radial or
back of center, depending on the design of the cutters.

When properly sharpened, gear and formed cutters will pro-
duce duplicate work throughout their entire lives. In sharpen-
ing, the cutter should run true so that all teeth are the same
height. The sharpened faces should be square with the sides of
the cutters and they should be radial or back of center the
proper amount according to the original design of the cutters.

A cutter made originally with radial faces always should be
sharpened radially. A cutter with rake (faces back of center)
should be sharpened according to the marking on the cutter,
which specifies the amount of rake in either thousandths of an
inch or degrees.

In sharpening cutters with rake when an unusually accurate
form is required, it is necessary to change the angle of rake
slightly from the original angle. Increase in angle of rake
results in a greater depth of form while decrease in angle of

rake shortens form correspondingly. Thus, aceurate duplica-
tion of form can be obtained merely by changing the ungleiof
rake to compensate for the change in the form wnich otherwise
would be caused by repeated sharpenings. ¢

It is not economical to use cutters that are dull or partially
dull. A sharp cutter stands up for a long period belore becom-
ing moderately dull in comparison to the moderately .(lull
cutter which becomes excessively dull very quickly. When
cutters become excessively dull a large amount of the cutter is
ground away in restoring the cutting cdge. For the most
cconomical and efficient service, the time to sharpen a cutter
is when it reaches the moderately dull stage, when only a small
amount of grinding is required. .

Correct and timely sharpening reduces power consumption,
increases the number of parts produced during the life of the
cutter, permits better finish, more accurately milled surfaces
and longer cutter life.

To Set a Gear Cutter Central

An accurate method of setting a gear cutter central on a
machine that has no cutter setting indicator, or when a very
accurate gear is required, is to use a blank of the same size as
the gear to be cut. If this is not convenient, a blank of a
smaller size will do. After centering the cutter by eye tuke a
single cut through the blank. Without changing the position
of the cutter, remove the blank from the work arbor and turn
it end for end. Leave the blank loose on the arbor and, with
cutter stopped, feed the cutter into the slot already cut. Then
run cutter Just long enough to mark its position in relation to

the slot produced by the first cut.

If the cutter is exactly central, the second cut will follow the
outline of the first. If out of center, the cutter will cut some
stock from the top of the space on one side and from the bot-
tom on the other side and the cutter or table should be moved
laterally away from the side of the tooth from which stock was
removed from the bottom. Repeat the above operation until
the cutter is properly centered. If the first cut is colored with
blue vitriol or red lead the position of the second cut will show
very clearly.

Involute Spur Gear Cutters

Involute Spur Gear Cutters, based on a 1414° pressure angle, are made
with eight different forms (numbered 1 to 8) for cach piteh depending
upon the number of teeth for which the cutter is to be used. Ranges for
the individual cutters are as follows:

No. of Cutter Form Range, Teeth

No. of Cutter Form Range, Teeth

1 135 to a rack I! 5 21 to 25
2 Hd to 134 ( 6 17 to 20
3 35 to 54 7 11 to 16
1 26 to 34 ! 8 12 and 13

The above cutters are designed so that their forms are correet for the
lowest number of teeth in cach range. 1i, when cutting gears with a
number of teeth near the higher end of the range, @ more accurate tooth
form is desired, we can furnish cutters to order in half numbers from one
to eight pitch inclusive, with ranges as follows:

Range, Teeth

No. of Cutter Form No. of Cutter Form

Range, Teeth

{ S0 to 134 i 5V | 19 and 20
| 42 to 54 il 615 | 15 and 16
) S0 to 34 5 | 13
i 23 to 25

|

For a still greater degree of aceuracy, cutters designed for the exact number of teeth can be
furnished.

Because of the undercut which oceurs in true involute gears
of 14)%° pressure angle with a low number of teeth, involute
geur cutters are designed to cut a composite tooth form, the
center portion being true involute while the top and bottom
are cycloidal. This eliminates the undercut and makes prac-
tical the cutting of gears by a rotary cutter at one pass of the
cutter. Gears cut with involute gear cutters, therefore, will not

In ordering stock gear cutters, give the
pitch. number and hole size.

diametral

In ordering special gear cutters, give the diametral
pitch, pressure angle, hole size and number of teeth to
be cut.

interchange satisfactorily enough for high grade work with
true involute gears.

If cutters are desired for worm gears, give the number of
teeth in gear, diameter of worm and number of threads per
inch,
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Involute Spur Gear Cutters

Involute Spur Gear Cutters (Cont’d)

Diametral | Diameter, Hole, No. of Order by
Pitch Inches Inches | Cutter Form Number

;'% Y 705-530-2218

334 © 705-530-3218

31/ 1% 705-530-4218

334 % 705-530-5218

334 Y 705-530-6218

334 1 705-530-7218

334 1% 705-530-8218

";/ 705-530-1220

leelie v e Jiv v o B IES BES IR RS I S IS e ol o i = i il o Bor i o> IS LIS LIS LI LIS LIS IS

705-530-2220
705-530-3220
705-530-4220
705-530-5220
705-530-6220
705-530-7220
705-530-8220

1 2
1 3
1 4
1 5
1 6
1 7
1 8
1 1
1 2
1 3
1 4
1 5
1 6
1 7
1 8
274 1 1 703-530-1222
2% 1 2 705-530-2222
27% 1 3 30-:
Diametral | Diameter,| Hol ‘ No. of Order 1 25 l -
mmetra lmeter, 1‘: L‘..‘ . No. u‘ - rder :_\' 23'§ 1 5 705-530-5222
Pitch ‘ Inches Inches Cutter Form Number 2?§ 1 6 705-330-6222
1 | 814 2 Muade to order 27% 1 7 705-530-7222
114 34 2 Made to order 274 1 8 705-530-8222
14 7 134 Made to order 274 1 1 703-530-1221
134 134 1 705-530-1208 274 1 2 705-530-2224
134 134 2 705-530-2208 274 1 3 705-530-3224
134 134 3 705-530-3208 27% 1 4 705-530-4221
134 134 4 705-530-4208 274 1 5 705-5330-52214
134 134 5 705-530-5208 274 1 6 705-330-6221
134 134 6 0-6208 274 1 7 705-530-7224
134 134 7 0-7208 274 1 8 705-530-8221
144 134 8 9 234 1 1 705-530-1226
2 15 1 9 234 | 2 705-530-2226
2 114 2 5-5 9 234 1 3 705-530-3226
2 14 3 705-530-3210 9 234 1 4 703-530-14226
2 1% 4 705-530-4210 9 234 1 5 705-530-5226
2 115 5 705-530-5210 9 234 1 6 705-530-6226
2 114 6 30-6210 9 234 1 7 703-530-7226
2 114 7 7053-330-7210 9 234 1 8 703-5330-8226
2 115 8 705-530-8210 10 235 % 1 705-530-1228
215 115 1 705-530-1212 10 234 7% 2 703-330-2228
214 1% 2 705-530-2212 10 234 3 705-530-3228
214 144 3 705-530-3212 10 2354 7% 4 703-330-1228
214 1% 4 705-530-4212 10 235 5 705-530-5228
215 1% 5 705-530-5212 10 234 24 6 705-330-6228
214 1% 6 705-530-6212 10 235 % 7 705-5330-7228
2 114 7 705-530-7212 10 235 74 S 703-5330-8228
215 1% 8 705-530-8212 11 234 % 1 705-330-1230
3 114 | 705-530-1214 11 234 % 2 705-530-2230
3 1Y 2 705-530-2214 11 234 % 3 30-32:
3 Y, 114 3 705-530-3214 11 235 75 4
3 37 14 4 705-530- wu 11 234 % | 5 :
3 3 114 5 % 11 234 % | 6 703-330-6230
3 84 144 6 705-530-6214 11 235 % | 7 705-330-7230
3 34 14 7 705-530-7214 11 235 % | 8 705-530-8230
3 14 8 705-530-8214 12 214 % | 1 705-330-1232
4 414 114 1 705-530-1216 12 214 % | 2 703-330-2232
4 11 11 2 12 21 s 3 705-530-3232
4 1Y 114 3 ; 12 214 7% } 4 705-530-4232
4 1Y 14 4 705- am 1216 12 214 % | 5 703-330-5232
4 44 114 5 705-530-5216 12 214 6 705-330-6232
4 114 14 6 705-530-6216 12 217 % I 7 705-330-7232
4 44 144 7 705-530-7216 12 214 g S 703-530-8232
4 44 114 8 705-530-8216 14 214 3 1 705-5330-1231
5 334 114 1 705-530-1218 14 215 75 2 705-530-2231

List of Keyways, page 32.

Each of the above packed one in a box.

For Prices, See Separate Section
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Involute Spur Gear Cutters (Cont*d)

Involute Spur Gear Cutters (Cont’d)

Diametral  Diameter, | Hole, No. of
Pitch | Inches | Inches | Cutter Fnrm |
21 % 3
14 | 24 % i !
14218 s 5
VI S
14 | 2 % 7
14 | 2l % 8
IGRSHER214 % | 1
16 | 2k T D
16 | 2% % | 3
LGS 205 754 1
16 ‘ 214 % | 5
16 214 % | 6
16 | 2K %o 7
16 | 24 % 8
18 | 2 %o 1
18 [ 2 :\ [ 2
lS ‘ 2 i‘s ‘ 3
18 ! 2 % | 4
18 | 2 % 5
18 2 % 6
18 2 %% 7
18 2 % S
20 2 % 1
20 2 % | 2
20 2 % | 3
20 2 74 4
20 2 % 5
20 2 7% 6
20 2 7% 7
) Al o | % S
22 IR INSD i % ]
D0 SR > % 2
22 2 % 3
22 2 A 1
22 | 2 % 5
22 2 7% 6
22 2 % 7
22 lsE2 % S
A4S % 1
DA B 3 7 % 2
o4 NI 37 % 3
21 | 134 7% 4
24 | 134 | % 5
24 14 | % 6
24 | 13 7% 7
2L AR 8
26 | 134 % 1
26 | 1% | % 2
26 | 14 | & 3
260 0 137 | % 4
2600 1 137 7% 5
26 144 % 6
26 124 % 7
26 134 % 8
28 134 % 1
28 134 % 2
28 124 % 3
28 124 % 4
28 134 % 5
28 134 % 6
28 1% | % 7
28 134 | % 8
30 134 | % 1
30 134 % ‘ 2
30 134 %% 3

Order by

Diametral

Number Pitch
705-530-3234 30
705-530-4234 30
705-530-5234 30
705-530-6234 30
705-530-7231 30
705-530-8234 32
705-530-1236 32

530-2236 3

5
705-530-2238
705-530-3238

705-530-5238
705-530-6238
705-530-7238

705-530-1240
0-2240
0-3240
5-530-4240
0-5240
0-62140
705-530-7210
705-530-8240
705-530-1242
30-2212
705-530-3242
705-530-4242
705-530-5212
705-530-6242
705-530-7242
705-530-8242
705-530-1241
705-530-2244
705-530-3241
705-530-4244
705-530-5241
705-530-6211

705-530-3246
7()5-53()-41 216

705-530-4218
705-530-5248
705-530-6248
705-530-7248
705-530-8248
705-530-1250
705-530-2250
705-530-3250

R
R SV SV SV I SV SV SV S

o 9 A

Diameter,

Inches

1374
| L

3
3
3

3
3
Y
3

A
1
l
l
1
4
1
4
i
i
A
i
1

3

Hole,

Inches

N

=\~

B R R N R R L R N R R R N B BT Y]

No. of

4

9

N NN — DS O XN — D~

| Cutter Form |

Order by
Number

' 703-330-1250

705-530-5250
705-530-6250
705-530-7250
705-530-8250
705-530-1252
705-530-2252
705-530-3252
705-530-4252
705-530-5252
705-530-6252
705-530-7252
705-530-8252
705-530-1251
705-530-2251

S

1 3

13 (]

I S

13 $

13 §

13 s

19 s

19 s

I 8

! (¢

I (]

134 S

3 13, %
36 | 134 § | | 705-530-325
36 137 | A | 705-5330-4251
36 | 134 G 5 | 705-5330-5254
36 | 134 AR 6 | 705-530-6251
36 ‘ 134 % 7 705-530-7254
36 195 § 8 705-530-8254
40 144 4 | | 705-530-1256
10 144 A 2 | 705-530-2256
10 134 A 3 705-530-3256
10 134 ¢ 1 } 705-330-1236
10 1%, %= 5 | 705-530-5256
10 134 % 6 705-530-6256
40 19, 75 7 705-530-7256
40 134 % 8 705-530-8256
18 1%, % I 705-530-1258
48 14, % 2 705-530-2258
18 134 % 3 | 705-530-3258
18 134 % 1 705-530-4258
18 134 % 5 705-530-5258
48 134 % 6 | 705-530-6258
18 134 % 7 | 705-530-7258
48 134 % S | 705-530-8258

Involute Spur Gear Cutters
For Use on Brown & Sharpe
No. 3 Automatice Gear Cutting Machine

For Prices. See Separate Section

Diametral

Piteh

Diameter,
lmhm

fer S LIS TN I I T T o) QSN SN S S e

|
|
1
i
1
|
|
!

i
b

oY

NN NN NN

WWWN W W
A2 AN NG RN ) \L‘ &\
PN

iA

Hole,
Inchies

No. of

Cutter Form

—-L‘IJ\IC\'J!-L—&ZIO—UJ*IT-CI-'—&:lO—‘

i

Order by
Number

705
705-530-2302
705-530-3302
-530-4302
705-530-5302
705-530-6302
705-530-7302
705-530-8302
705-530-1304
705-530-2301
705-530-3301
705-530-4304
705-530-5301
705-530-6301
705-530-7304
705-530-8304
705-530-1220

30-1302

Metric Involute Spur Gear Cutters Jor use on Machine above
can be furnished to order.

Each of the above packed one in a box.

List of Keyways, page 32.

A
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Involute Spur Gear Cutters (Cont*d) Involute Spur Gear Cutters (Cont’d)
For Use on Brown & Sharpe For Use on Brown & Sharpe
No. 3 Automatic Gear Cutting Machine No. 3 Automatic Gear Cutting Machine
Diametral | l)x uneter, Hole, No. of Order by Diametral | Diameter, | Hole, No. of | Order by
Pitch Inches Inches Cutter Form Number Pitch ‘ Inches Inches | Cutter Form Number
6 3 Lg 1 2 705-530-2220 14 | 2% 1 8 | 705-530-8312
6 3L 1 3 705-530-3220 16 | 2% ] i | 705-330-1314
6 3 /s I 4 705-530-4220 16 215 1 2 705-530-231 1
G 314 1 5 705-530-5220 16 214 1 3 705-530-3314
6 315 1 6 705-530-6220 16 214 1 4 705-530-4314
6 3% 1 7 16 214 1 5 705-530-5314
6 315 1 8 5-530-8220 16 214 1 6 705-530-6314
7 274 1 1 705-330-1222 16 215 1 7 | 705-330-7314
{ 278 1 2 705-530-2222 16 214 1 8 703-’,10 8311
7 27% 1 3 705-530-3222 18 234 1 1
7 27% 1 4 705-530-4222 18 2% 1 2
7 274 1 5 705-530-5222 18 23 1 3
7 275 1 6 705-530-6222 18 234 1 4 i
Sy 2% 1 7% 705-530-7222 18 234 1 5
7 27% 1 8 705-530-8222 18 234 1 6
8 2%% 1 1 705-530-1224 18 234 1 7
8 274 1 2 705-530-2224 18 234 1 3
S 2%% ‘1 3 705-530-3221 20 235 1 1 |
8 2% 1 4 705-530-4224 20 234 1 2
8 275 1 5 705-530-5224 20 234 1 3
8 274 1 6 705-530-6224 20 23 1 4 5-5:
8 2% 1 7 705-530-7224 20 234 1 5 705-530-53318
8 2% 1 S 705-530-8224 20 234 1 { 6 705-530-6318
9 24 ! I 705-530-1226 20 235 I & 703-330-7318
9 2% 1 2 705-530-2226 20 234 1 8 705-530-8318
9 234 1 3 705-530-3226 22 214 1 1 | 705-530-1320
9 234 1 4 705-530-4226 22 214 1 2 705-530-2320
9 234 1 5 705-530-5226 22 214 1 3 705-530-3320
9 2% 1. 6 705-530-6226 22 214 1 4 ‘ 0-1320
9 234 1 7 705-530-7226 29 214 1 5 1 0-5320
) 234 1 S 705-530-8226 22 214 1 6 0-6320
10 23, 1 1 ‘I 705-330-1306 2 | oy 1 - | 703-330-7320
10 23, 1 2 | 705-530-2306 e 1 S | 703-330-8320
10 234 1 3 703-530-3306 21 | 2y 1 1 g 29
10 234 1 4 ‘ 705-530-4306 21 21y 1 2 | 705-330-2322
10 2% 1 5 705-530-5306 24 214 1 3 | 703-: ,;u-n‘n
10 234 1 6 705-530-6306 24 2y 1 4 ‘
10 234 1 7 705-530-7306 24 214 1 5 30-3
10 234 1 8 705-530-8306 24 214 1 6 | 705-330-6322
11 [ 2% 1 1 705-530-1308 24 214 1 7 705-530-7322
11 2% 1 2 705-530-2308 o4 |81y Lo S 705-530-8322
11 2%% 1 3 705-530-3308
1 2% 1 4 705-530-1308
11 254 1 5 705-530-5308
11 254 1 6 705-530-6308 Involute Spur Gear Cutters
11 2% 1 7 705-530-7308 For Use on Brown & Sharpe
11 2% 1 8 705-530-8308 Nos. 4 and 13H Automatic Gear Cutting Machines
12 254 1 1 705-530-1310 - -
12| 2% | 1 2 705-530-2310 Digpeinl |Dlemsten | B | ontie it e
12 254 1 3 705-530-3310 e R . =l
12 25% 1 4 705-530-4310 3 434 14 | 1 705-530-121¢
12 254 1 5 705-530-5310 Sk 34 114 9 | 705-330-2214
12 254 1 6 705-530-6310 QY LA 114 3 [ 705-530-3214
12 254 1 7 705-530-7310 3 434 114 1 705-530-4214
12 254 1 S 705-530-8310 3 434 114 5 | 705-530-5214
14 215 1 1 705-530-1312 3 134 114 6 | 705-330-6214
14 215 1 2 705-530-2312 3 437 114 7 705-530-7214
14 215 1 3 705-530-3312 3 434 114 8 705-530-8214
14 215 1 4 705-530-4312 4 414 114 1 703-530-1216
14 214 1 5 705-530-5312 4 414 114 2 705-530-2216
14 215 1 6 705-530-6312 4 44 114 3 705-530-3216
14 215 1 7 705-530-7312 4 414 114 4 705-530-4216

Metric Involute Spur Gear Cutters for use on Machines above can be furnished to order.
Lach of the above packed one in a box.

List of Keyways, page 32. For Prices, See Separate Section
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Involute Spur Gear Cutters (Cont’d)

For Usc on Brown & Sharpe
Nos. 4 and 131 Automatic Gear Cutting Machines

Involute Spur Gear Cuttiers

For Use on Brown & Sharpe
No. 5 Automatic Gear Cultting Machine

Diametral | Diameter, Hole, No. of Order by Diametral | Diameter, Hole, No. of Ordcr by
Pitch Inches Inches Cutter Form Number Pitch Inches Inches Cutter Form Number

a4 | ay 114 5 705-530-5216 2 537 1% 1 705-530-1210

4 | 434 114 6 705-530-6216 2 534 115 2 705-530-2210

4 L4l 114 7 705-530-7216 2 534 14 3 705-530-3210

4 ;‘ ~l}.{ 114 S 705-530-8216 2 53 14 4 705-53()-41-210

5 | 334 14 1 705-530-1218 2 53 124 5 705-530-5210

5 | 3% 114 2 705-530-2218 2 53 115 6 705-530-6210

3 | 334 114 3 705-530-3218 2 534 114 7 705-530-7210

b) . 334 14 4 705-530-1218 2 534 1% 8 705-530-8210

Lol 3y 14 5 703-530-5218 214 534 1Y% 1 705-5330-1212

5 334 114 6 705-530-6218 214 534 115 2 705-530-2212

5] 3% 114 7 705-530-7218 215 534 115 3 705-530-3212

5 3% | 14 8 705-530-8218 215 534 1% 4 705-530-4212

6 3 | 14 1 705-530-1102 214 534 114 5 705-530-5212

6 81yl oy 2 705-530-2402 215 5 114 6 705-530-6212

6 3% | 14 3 705-530-3402 2V5 534 14 7f 705-530-7212

6 315 14 4 705-530-14402 213 534 115 S 705-530-8212

6 315 114 5 703-530-5402 3 514 1%5 1 705-530-1502

6 35 14 6 705-530-6402 3 514 114 2 705-530-2502

6 315 14 7 705-530-7402 3 514 115 3 705-530-3502

6 35 1Y S 705-530-8402 3 514 14 4 705-530-4502

7 334 1Y 1 3 54 15 5 705-530-5502

Ll 33; 1 :. 2 3 514 115 6 705-530-6502

TR 33 11 3 530-3104 3 514 15 7 705-530-7502

7§ ‘: 5‘}; 114 4 ZO§-.)30-44(H 3 54 1% 8 705 530_.“502

7| 3% 124 5 705-530-5404 4 415 1% I | 705-530-1501

7 334 114 6 705-530-6101 4 414 15 2 705-530-25014

7 334 14 | 7 705-530-7404 4 414 114 3 705-530-3504

7 335 1 8 705-530-8104 4 414 115 4 705-530-4504

8 314 14 ‘ 1 30-1406 4 4% 115 5 705-530-5501

8 3 14 | 2 705-530-2106 4 414 1%4 6 705-530-6304

8 34 1Y 3 705-530-3406 4 415 114 T 705-530-7501

8 3,:.1 1 %f 4 30-'“()? 4 415 15 8 705-530-8501

8 344 114 5 30-5406 5 41 115 1 5

8 3 114 6 705-530-6106 5 1y 1Y% 2

8 34 14 7 7 30-7406 5 1Y 1% 3 705-530-3506

8 3 114 8 705-530-8106 5 14 115 4 705-530-4506

iaalisae 14 1 703-530-1108 5 114 15 5 0-5506

9 | 314 14 2 705 5 1Y 1A% 6

9 | 3% 14 | 3 5-5: 5 414 15 7 -

9 3% 1 4 705-530-4408 5 4y 115 S 5-530-8506

I R 14 5 705-530-5108 G 3% 1% 1 705-530-1508

9 | 3% 114 6 705-530-6108 6 37% 114 9 705-530-2508

9 3% 114 7 705-530-7408 6 3% 14 3 705-530-3508

9 i|= 38 114 8 705-530-8408 G 37% 1% 4 705-530-4508
LOSR3 14 1 705-530-1410 6 3% 114 5 705-530-5508
i e 114 2 705-530-2410 6 27¢ 1% 6 705-530-6508
10 3 114 3 705-530-3410 6 37% 1% 7 705-530-7508
10 1 3 114 4 705-530-4410 6 3% 16 | 8 705-530-8508
10 P3 14 5 Z().’E-.':').'f()-:')'l‘l() Packed one in a box.
10 | 3 14 6 705-530-6410 Metric Involute Gear Cutters can be furnished to order.
10 | 3 1Y 7 705-530-7410 o 4 : :
10 3 114 8 705-530-8410 Cutters for Mitre and Bevel Gears
12 274 1Y 1 705-530-1412 These cutters are thin enough to cut any l)g,*v(-l gear whose
12 274 117 2 705-530-2412 tooth face is not longer than one third the distance from its

5 ‘ ,);’;‘ l;“ 3 ,.0'_ '_',;0 3412 outer end to the point where the shaft center lines meet.
L ;;; ,/i ; LD To select Number of Cutter
12 =78 174 4 ,‘_0‘_""'_“"'1'1'12 Form for cutters for mitre and
12 2% 144 5 705-530-5112 bevel gears with axes at any angle,
12 274 14 6 705-530-6412 double the back cone radius AB
128 1 272 1Y 7 705-530-7412 (for the gear) or BC (for the pin-
12 ‘ 274 114 8 705-530-8412 ion) and multiply by the diametral

Metric Involute Gear Cutters for use on Machines above can be

Surnished to order.

Packed one in a box.

For Prices, See Separate Section

N

piteh. This gives number of teeth
in an equivalent spur gear and by
reference to page 38 the proper
Cutter Form Number can be se-
lected.

List of Keyways, page 32.



BROWN & SHARPE MFG. CO. 43

Cutters for Mitre and Bevel Gears Cutters for Mitre and Bevel Gears
(Conte’d)
Diametral | Diameter, | Hole, No. of Order by Diametral | Diameter, Hole, 2 No. of ’ Order by
Pitch Inches Inches Cutter Form Number Pitch { Inches Inches Cutter Form Number

3 4 114 1 705-570-1602 12 214 % 7 705-570-7616
3 4 114 2 570-2602 12 214 % 8 703-570-8616
3 4 1Y 3 705-570- 3602 14 2 5/8 % 1 705-570-1618
3 4 1Y 4 705-570-4602 14 215 % 2 705-370-2618
3 4 1y 5 705-570-5602 14 214 % 3 [ 705-570-3618
3 4 144 6 705-570-6602 14 214 % 4 | 705-570-1618
3 4 1 7 705-570-7602 14 214 % 5 | 705-570-5618
3 4 114 8 705-570-8602 14 214 % 6 703-370-6618
4 35%% 14 1 705-570-1604 14 214 % 7 705-570-7618
4 35% 14 2 705-570-2601 14 214 % 8 705-570-8618
4 35% 1Y 3 705-570-3604 16 214 % 1 705-370-1620
4 3% 114 4 705-570-4604 16 214 % 2 705-370-2620
4 3% 114 5 705-570-5604 16 214 7% 3 | 705-570-3620
4 3%% 11 6 705-570-660+4 16 2% % 4 | 7053-570-1620
4 3% 114 7 705-570-7604 16 214 % 5 | 705-570-5620
4 35 114 8 70-8604 16 214 7% 6 705-570-6620
5 335 1Y 1 5-570-1606 16 214 7% 7 | 703-370-7620
5 334 1Y 2 705-570-2606 16 214 % 8 | T03-570-8620
5 385 14 3 705-370-3606 20 2 % 1 | 705-570-1622
5 335 114 4 705-570-4606 20 2 % 2 {
5 334 14 5 705-570-5606 20 2 % 3 :
5 334 14 6 705-570-6606 20 9 % 4 L T05-5370-1622
5 33% 114 7 705-570-7606 20 2 7% 5 | 705-570-5622
5 334 114 8 705-570-8606 20 2 7% 6 ; 57
6 3% 1 1 705-570-1608 20 2 % 7 [ 705-570-7622
6 34 1 2 705-570-2608 20 2 7% S [ 705-570-8622
6 3% 1 3 705-570-3608 LR 7% 1 [ 705-570-1624
G 314 1 1 705-370-4608 24 | 134 % 2 705-570-2621
G 3% I 5 5 24 134 7% 3 | 705-570-3624
6 3% 1 6 24 134 % 4 705-570-1621
6 3% 1 7 24 134 % 5 705-570-5621
6 3% 1 8 5 24 134 7% 6 | 705-570-6621
7 274 1 1 705-570-1610 24 134 7 | 705-570-7624
7 274 1 2 705-570-2610 24 144 &S S T05-570-8621
7 2% 1 3 705-570-3610
7 274 1 4 705-570-4610
7 274 L 5 705-570-5610
7 2% 1 6 705-570-6610 Meltrie Involute Spar Gear Cutters
7 27% 1 7t 705-570-7610 :
7 2% 1 s 7053-570-8610 Cu_l((-rs for cutting th(‘_ teeth of gears according to the
8 274 1 1 705-570-1612 Metric system can be furnished.
: f;h L 2 10:3-?.‘.0-.2613 In ordering, specify Module of cutter and No. of
s “78 1 3 105-570-3612 cutter form, see page 38.
8 274 1 4 705-570-4612
8 2%% 1 5 705-570-5612 i iam-
8 2% | 1 6 703-570-6612 Medule | | SR R s i)l” Shle
8 274 1 7 705-570-7612 Inchest | B
8 2% 1 S 705-570-8612 Yo | 13| Z§"or22mm. || 41{ | 31§ [ 17 or 27 mm.
10 234 % 1 705-570-1614 34 | 134 | %% or22 415 | 337 | 11{ or 32
10 234 % 2 705-570-2614 1 134 | 7% or22 437 | 334 | 14 or 32
10 235 7% 3 705-570-3614 14 | 2 7§ or22 5 I 334 | 114 or 32
10 | 2% % Bl 705-570-1614 15 | 26| 75 or22 34 1 3%; [ 1lfor32
10 1 296 % 5 705-570-5614 124 | 2)5 | 75 or22 5! l 4 |1l or32
10 | 2‘5 :'./s 6 705-570-6611 2 2,1,'1 75 or 22 53‘ -4 1! g Or 32
10 234 % 7 705-570-7614 217 | 285 | 7§ or22 | 6 1L 111 or 32
10 23§ 7% 8 705-570-8614 215 | 235 | 7§ or22 | I ty | 114 or 32
12 2Y % 1 705-570-1616 237 12311 or27 [[ 8 | 434 |1!4 or32
12 214 7% 2 705-570-2616 3 234511 or27 9 | 515 |1'so0r40
12 217 7% 3 705-570-3616 3 [2%4 |1 or27 10 3%, 11l 0r 40
12 2y % 4 705-570-1616 3 | 2611 or27 11 | 3% 1'sor40
12 214 7% 5 705-570-5616 33 |26 (1 or27 12 3% 1lso0r40
12 214 % 6 705-570-6616 4 3% 11 or27 |

Each of the above packed one in a box.

List of Keyways, page 32. For Prices. See Separate Section
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Stocking Cutters
for Involute Spur Gears

With Undercut Teeth

The chip breaking action of the grooved teeth of these
Stocking Cutters allows heavy cuts to be taken at fast speeds
and feeds. The grooves are staggered from tooth to tooth
o that the profile produced is smooth, permitting @ maximum
amount of stock to be removed in readiness for the finishing
cut. The stageered grooves also distribute the wear on the
cutter over 1ts entire form.

Beeause of the casy cutting action and evenly distributed
wear, the life of the cutter is inereased and the power con-
sumed by the machine is kept at a minimum.

While often used singly to advantage, stocking cutters also
can be used many times in combination with a finishing cutter,
so that the stocking cutter is roughing out while the finishing
cutter is finishing.  Many mukers of gears find good cconomy
in this “double cutter” method for certain types of work.

For Prices. See Separate Section

Stocking Cutters for Involute Spur Gears

With Undercut Teeth

Diametral ‘ Diameter, Hole, | Order by
Piteh Inches Inches | Number
1 813 2 Order by
14 734 2 Catalog
14 7 134 Description
134 613 134 705-610-270
2 534 1V 705-610-272
215 534 114 705-610-274
3 457 114 705-610-276
4 414 114 705-610-278
S 394 114 705-610-280
6 3% \ 705-610-282
7 274 1 705-610-281
S 2% ! 705-610-286

Stocking Cutters for Involute Spur Gears
With Undercut Teeth

For Use on Brown & Sharpe
No. 3 Automatic Gear Cutting Machine

Diametral Dinmeter, Hole, Order by
Piteh Inches Inches ; Number

4 l 705-610-370

5 1 705-610-372

6 1 705-610-282

7 1 705-610-281

8 | 705-610-286

Stocking Cutters for Involute Spur Gears
With Undercut Teeth

For Use on Brown & Sharpe
Nos. 1 and 1311 Automatic Gear Cutting Machines

Diametral Diameter, 1ole, | Order by
Pitch 1‘ Inches Inches * Number

3 434 14 A 705-610-276

1 4Y 1Y ‘ 705-610-278

5) 34 114 ‘ 705-610-280

G 315 114 705-610-170

7 [ 335 114 ‘ 705-610-172

S | 3y | 114 705-610-178

Stocking Cutters for Involute Spur Gears
With Undercut Teeth

For Use on Brown & Sharpe
No. 5 Automatic Gear Cutting Machine

Diametral Diumeter, | Hole, Order by
Piteh Inches | Inches Number
2 9% 114 705-610-272
215 5% 124 705-610-27+4
3 544 1Y% 705-610-570
4 115 115 705-610-572
5 19 115 [ 705-610-571
G 3% 114 | 705-610-576

Tlach of the above packed one in a box.,

List of Keyways, page 32.
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Comparative Sizes of Gear Teeth

Involute System—Diametral Pitch

20p 18P 16 P 14P
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The importance of the Arbor, Adapter or Collet to the milling oper-

ﬂW ation is overlooked frequently. Carefully made, expensive machine
tools and fast cutting milling cutters require good Arbors, Adapters

W and Collets to deliver maximum output and accurate work. They must

M be strong to resist the strain from heavy cuts without defleetion and to

provide free, even cutting. And they must be accurate to make possible
accurate work.

Brown & Sharpe Arbors, Adapters and Collets have these superior
qualities. They are strong, accurate, long-lived and dependable. They
are made carefully of especially selected materials which research and
experimentation have shown to be best suited for the requirements.
Tapers are ground accurately to fit spindle, threads are ground for ac-
curate fit of nut on arbor, collet holes are reamed carefully and threaded
end for draw-in bolt is hardened.

Brown & Sharpe Cam Lock Cutter Adapters, deseribed on page 18,
provide positive drive with the time saving advantages of quick re-
moval and replacement for end mills and other adapters
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Cutter Arbors
For use on Milling Machines having Standardized Spindle End

[

Style B

For spindles | Length, 3
having ML | Dlame | Sgyider | Pram. g Sleeves | O.D. of | Threaded |  Order by Old Catalog
Std. Taper | Arbor, | “¢o N, | Sleeve, Style Fur- |Collars, Hole | Number Number
Hole No. Inches Inches Inches nished | Inches
40 % 10 B A 0 135 || 719-2 4074A10
10 % 16 174 1 LA 1 13 || 719-4 1074A16-3
40 1 10 . A 0 15 || 719-6 41 Al0
40 1 12 A 0 1% || %" 719-8 41 Al2
40 14 12 bz A 0 1% | 11 719-10 411{A12
40 1 16 17% A 1 1%% } N.C, 719-12 41 Al16-3
140 1Y 16 1% A 1 1% || R.H. 719-11 411{A16-3
10 7% | 14 1% | B 1| 134 || 719-16 | 40%4B14-3
40 1 14 1% 3 1 1% | 719-18 41 Bl4-3
10 14 14 1% | B 1 | 1% 1] 719-20 | 41}4Bl4-3
50 % 10 . A 0 135 | 719-22 5074A10
50 1 12 A 0 155 " 11 719-24 51 Al2
50 114 12 " A 0 1% || 8 719-26 SLI{AL2
50 1 18 2154 A 1 1% |[ N.C,, 719-28 51 AlS-t
50 14 18 214 A 1 13§ || R.H. 719-30 511{A18-4
50 1 15 | 21| B 1 | 154 | 719-32 | 51  Bl5-4
50 e s 215 | B 1 1% || 719-34 5114B15-14
50 114 15 25 B 1 215 | 719-36 51145B15-4
50 1 18 214 B 2 15§ I 719-38 51 B1S-t
50 1Y 18 215 B ‘ 2 174 'I 719-140 511/B18-t
50 13 18 215 B 2 214 | 719-42 5115818t
50 1 24 214 B 2 | 15 || 719-41 51 DB24-t
50 1Y 24 214 B 2 1% || 17 719-16 511{B24-4
50 114 24 214 B 2 214 l} 8 719-48 51158244
50 1 24 234 B 2 134 N.C,, 719-50 51 B24-5
50 14 ' 24 234 B 2 17% |( R.H. 719-52 5114B24-5
50 115 24 234 B 2 215 || 719-54 5115B24-5
50 115 30 234 B 2 215 “ 719-56 5115B30-5
50 113 30 ‘ 234 B 2 215 | 719-58 5115B36-5
50 2 24 ‘ 23, | B 2 21 I 719-60 | 52 B24-5
50 2 30 234 B[l 2 PAU 719-62 52 B30-5
50 9 36 234 BE 200 || 719-61 | 52 B36-5
Thread for nut is Left-ITand. For Hardened Sleeves, sce page -19.
Cutter Arbors—Metrie
For use on Milling Machines having Standardized Spindle End
For Spi = = rthul |
'Enri“:l_{ll(lki I)ln;lfm. blhc(::ﬁtl'c'r I Diam. 5 Sleeves Q'D' of | Threaded | Order by I 0Old Catalog
Std. Taper | Arbor, | to Nut, Sleeve, | Style Fur- |Collars, Hole Number Number
Hole No. Mm. Inches Inches nished | Inches
547
10 22 10 AR | O 2 [ 8| 719-3 | 0a2231M10
40 27 16 17%% A 1 134 N.C 719-13 | 40A27MM16-3
10 32 16 174 A 1 174 J Rl | T19-15 | 10A32MM16-3
50 22 10 A 0 13§ 178 719-23 | 50A22MM10
50 27 18 214 B 2 154 N 6 719-39 i S0B27 MM 18-4
50 32 18 214 B 2 174 ‘R' “" 719-11 | S0B32NIN18-4
50 40 24 214 B 2 215 |l T 719-49 | 50B40MM24-¢

Thread for nut is Left-Hand.

For Prices. See Separate Section
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Cutter Arbors

For use on Brown & Sharpe Milling Machines
having Taper-Nose Spindle

1 -

Style G

No. ?l Diam. }.cm:lh. | Diam. Sleeves | O.D. of | Old
B&S o Shoulder | & °° ay ey ollars | Threaded Order by s talon

;rh‘f:fl: l\nrc"ll'x:r'; hl,m:\]'.:-l_:' 1}\(:]:1(~< s nlil:;nrcd (Ill](!i:ll:;' Hole Number (\llnrn:{mkr
10 % | 12 13| F ) 135 | 719-100 501
10 1 12 1835 I° 1 1% || 1w~ 719-102 502
10 1 17 11345 F 1% |l 14 719-101 505
10 14 17 186 | F | 13 |1 B&S, 719-106 506
10 1 17 134 | G | 154 L.H. 719-108 5057
10 14 17 134 | G || 1134 || 719-110 506A
11 1 1614 | 2Y% G || 1554 719-112 511
11 114 1934 24 G 1% || 719-114 512
11 115 1934 2L G || 2hp [ 719-116 513
TR 22 oe | ¢ || 1% || % 719-118 | 515
1 | 15| 2 o | g 2 [ 1% |V 12 | 7194120 | 516
T LA B 2 | G o || BES, | 719-122 | 517
TR 29 24 : 154 LIL 1 719.124 | 520
12 15 | 263 | 2% Gl 174 719-126 521
12 115 2634 2545 G || 214 719-128 522
14 1 25 294 G 1% [\ 1710 719-130 530
14 1 | 29 2% | G | 17 |[B&S,L.H.  719-132 531

Thread for nut is Left-Hand.

Cutter Arbors
For use on Brown & Sharpe Milling Machines having Threaded-Nose Spindle

Style C

Style D

Style I
Listings on opposite page.

For Prices, See Separate Section
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Cutter Arbors (Cont’d)

For use on Brown & Sharpe Milling Machines having Threaded-Nose Spindle

No. of Diam. Length, Diam. ; 0.D. of | old

B&S Shoulder | &0 Sleeves Qi ollars Order by

nver | foches | ot | Tncles |Furnished | Stle |G | Number | SUTEE
7 14 3 A | B | T19-150 05
9 54 1 ' o [P 719-152 07
9 % 514 | A 134 719-154 08
9 1 514 cox | A 154 719-156 09
9 54 8 1% | B 1% 719-158 | 010
9 % 8 1% || 1 B 134 719-160 | 011
9 1 8 1% |[ | B 134 719-162 | 012
9 1 12 134 [ B 154 719-164 | 013
10 5 4 : | A 114 719-166 1
10 % 51 '\ 134 719-168 6
10 1 514 A 52 719-170 7
10 1Y 51 0 A 17 719-172 9
10 % 8 A 134 719-174 10
10 8 1= 15 | 79-176 | 11
10 % 8 : P 1% | 719-178 13
10 % 12 135 | | B 13 | 719-180 40
10 1 12 135 || | B 1 15 | 719-182 41
10 14 12 ‘ 1135 || | B lisfg | 719-184 | 43
10 7% 17 B3 Loy B | 134 719-186 44
10 1 17 | 134 | B | 13§ | 719-188 45
10 1Y 17 } 11345 | B | 134 | 719-190 47
10 1 14 | 1134 D | 154 719-192 53
10 114 1415 | 1135 | D 135 | 719-194 | 55
1 % 10 | il > A 13g  719-196 | 15
11 1 1014 ~ - S [ 1% | 719-198 | 16
11 1 18 2% | e 15§ | 719-200 49A
11 % 164 | 2% I 13§ 719-202 35A
11 1 1624 ’ DA E 154 ‘ 719-204 36A
11 114 193 | 2% |0} 174 | 719-206 38A
11 1% 1932 | 2% || . E | 21 | 719-208 39A
11 1 LR D e E | 1% 719-210 65A
11 14 234 | 2% | E 1% | 719-212 G6A
11 114 263 | 2% |f [ IS R b | 719-211 67A
12 1Y 29 | 2% 1 174 719-216 70A
12 1k <29 2% 12 oL 719-218 71A

Thread for nut is Left-Hand.

Hardened Cam Lock Arbors

Steel Sleeves

IFor Arbors

used on Milling Machines

|

TUTUT U A e 00O

Diam
Sleeve,
Inches

1%

17%
174

<

LU S SV EV §
A\ = N
AN\ o o

XXXX

1% |

ll)llj:lx:,'.‘ \ lic1||,:t.|!. th.rl l:_v
Inches | nches Sumber
5% | 3% 719-9158-9
% | 3% | 719-9001-9
1 3% [ 719-9012-9
1Y 344 | 719-9014-9
1 334 { 719-9028-9
14 3% | 719-9010-9
115 3% ’ 719-9036-9
1 14| T19-9050-9
14 414 | 719-9052-9
115 114 | 719-9051-9
2 414 | 719-9060-9

For use with Cutter Adapters and Milling

Attachment Spindles with Cam Lock

Old

Catalog

N

umber

T 18g T19-260  307.D2

For use in | . Length, 4
ML Std. | Diam. Shoulder Ol,) of Order by
Taper Hole | 'l'\rl‘;"fi to Nut, | (lll'clt”: Number
No. jEanclcs Inches SRR
T B 2
30 1 2 I 18% 719-262

31

D2

FFor Cam Lock, sce page 8.
Thread for nut is Left-Hand.

For Prices. See Separate Section
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Arbor for Face Milling Cutters

For use on Milling Machines having Standardized Spindle End

For Spindles having .\\: of B&s A. Projection Old
MM, Std, Taper | Tuper from Spindle Threaded Hole Order by Catalog
Hole No. | for Nl End, Inches Number | Number

50 11 1% 198N R, 719-266 | 50

Arbors for Face Milling Cutters

For use on Brown & Sharpe Milling Machines

having Taper-Nose Spindle

No. 580

No. of No. of Old
B&S Taper | B&S Taper | Threaded Hole | Qrder by Catalog
Shank for Mill | ' Number Number
157 14 | =
0 ‘ \ /2 719-2 580
1 14 | BES LH. 719-268 |
| 377 12 | y
11 14 7 050 | T19-270 | 581

Bas, L

Arbors for Face Milling Cutters

For use on Brown & Sharpe Milling Machines having Threaded-Nose Spindle

Style A

Style B Style C

TuporShank | Taperfor Al | Stvle | Threaded Hole Prdeirt | O Cofalos
10 e 10 [ ARl i s 719-276 79
11 l 12 N LB AR ST 719-278 82
11 . 12 BEs) 719-280 81
11 10 ol 34" 12 719-282 | 80
11 12 C ( B&S, LH. 719-284 | 83
12 12 C | 719-286 87

For Prices. See Separate Section
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Arbors for Shell End Mills

For use in Cutter Adapters and Milling Attachment Spindles with Cam Lock

. A,
For use in l Dlll"nTé f;)f Projection
MM Std. Shell End _from Order by Old Catalog
Tlnpg\r UL S})_m((lile Number Number
H No. 2 ! End,
e Inches [nclhcs
3 15 1346 719-300 3015 C %
30 34 % 719-302 | 3034 C 74
30 1 % 719-304 31 C¥%
For Cam Lock, sece page 18.
A— :

Arbors for Shell End Mills

For use on Milling Machines having Standardized Spindle End

‘ A | j

For Spindles Diam. of !'rnj;-étinu
having M. M, Iole in from Threaded Order by Old Catalog
Std l'ner Shell End Spindle Hole Number |  Number
Hole No. Mill, Inches Iond, |
| Inches |
10 ve T 719-306 | 4015 C %
40 A 14 5" 11 719-308 | 4034 C %%
40 1 154 N.C, R.H. | 719-310 (41 C % 7 S/
40 114 54 719-312 |41} C %% : 4
40 115 4 719-314 l-n}g C % )
50 14 3% 719-316 | 5015 C 5 (LA
50 3% 3% 719-318 | 5034 C %% LS
50 1 1 Ji%.8 719-320 |51 C 7%
50 114 1 [[ N.C, R.H. | 719-322 1511.{ C% ‘
50 115 1 1 719-32¢ | 5115 C 74 | ‘
50 2 1 | 719-326 |52 C 7% I
—A—1
Arbors for Shell End Mills
j BES Thpe Dm"i-‘”i'lc': Style |  Threaded Hole Ordexiby bt
‘.\:h:nn‘lk!’(r .\lillll‘. l‘rlllt(‘lw:x L Bt Number \L:::h:r
. _ SyleA B 7 14 A e A ) G 2350 SR PR GO
&;»‘r‘.l.Tc {'.l|"\.dvl'lpw:s un':\llllil'n:g 9 14 A ‘\ e it | 719-332 GO1A
Machines | 1..|\|I|;g i«‘“““ ardized 9 14 B | %" 14 B&S, L.H. | 719-334 GO1B
Spindle End 9 1% B | 14713 N.C., R.H.| 719-335 | 6013
9 34 7 o R SR U | 719-336 602\
9 A B | 7" 14 B&S, LH. | 719-338 602B
9 34 B 15713 N.C,, R.H 719-339 602-3
9 1 A IS e o 719-310 GO3A
9 1 B 6" 14 B&S, LUH. 719-342 603 B
Style B 9 1 B | 15" 13N.C, R.H. | 719-343 | 603-3
For use in \'(-rli(';ll Milling 10 it Al e ! .7.19-366 i
Attachments having No. 6 10 1 A ! """""" | :19':}68 920
Brown & Sharpe Taper Hole 10 14 A 19-311 GO4 A

For Prices, See Separate Section
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Arbors for Shell End Mills

For use on Brown & Sharpe Milling Machines

having Taper-Nose Spindle

For usc on Brown & Sharpe Milling Machines

having Threaded-Nose Spindle

No.of | Diam. Hole | f | oud No. of Diam. Hole = | oud
B&.\"Tf-n:wr in End Al | Threaded } Order by | Catalog B&S Taper | in End Mill, | Threaded | Orderby | Catalog
Shank | Inches f Hole [ Number | Number Shank | Inches [ Hole Number | Number
O | 34 | %14 ' [ 611 11 14 e 719-370 621
10 1 ¢t B&S, 612 12 14 34" 12 719-372 622
10 1Y [} 613 11 105 [} B&S, | 719-374 623
11 1Y ] 3: 614 12 14 [|  L.H. 719-376 | 624
12 14 34" 12 | T719-358 l 615 12 2 ! 719-378 | 625
11 114 B&S, ' 719-360 | G616
12 115 L.H. | 719-362 617
12 2 | | 719-361 618
Fiy Cutter Arbors
For use on Milling Machines having
Standardized Spindle End
1=
i i
[ i
—A—
Includes tool with 14" radius.
For Spindles having ks ‘
r.\; \{“::E; 'l'l::l\::rlk Square Hole, A, Projection from | Threaded Hole Order by ('.-(:F:ll‘.g
Hole No. Size, Inches | Spindle End, Iuchcs‘\ Number | Number
140 34 l | 56”11 N.C., R.IL | 719-381 140
50 % 1 8 N.C., R.H. 719-386 50
KFly Cutter Arbors
For use on Brown & Sharpe Milling
Muachines having Taper-Nose Spindle
Includes tool with 14" radius.
( [ T———— - .\'u:ln[ [ ”.\"n{u.lrc Order 1 Old
s 3&S Taper ole, Size, Thres rder by ats
Srod l“;h(';u Ihreaded Hole Ninrbler .(\"‘:tnnlll:))g‘

10 % |}8"14 B&S, I,.H.’ 719-390 . 590
11 34 134712 B&S, L.H.| 719-392 591

For Prices. See Separate Section
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Screw Slotting Cutter Arbors

FFor use on centers.

Diam., Hole in
Cutter, Inclies

Order by
Number

14 719-400
5% 719-102
34 719-104
1 719-106

Serew Arbors

For usce with Cutter Adapters and Milling Attachment Spindles

with Cam Lock

Iy

TFor cutters with threaded holes.

For use in l

Hole No. |
7=

! droj i |
M.M. Stand- For Cutters with f\r'm]“nf(::::ﬁ:_l Order by ('.‘(‘)}:ll‘,g
ard Taper Threaded Hole End ‘llnchr-s Number Namber

W ) 30 | 3424 N.F, LH: 14 30342
30 34" 24 N.F., R.H. 145 719-411 ’ 3034-24

30 15" 20 N.F., L.H. 115 719-112 3015-20

MM] 30 15720 NI, R.I. 115 719-413 | 3015-20

IF'or Cam Lock, sce page [8S.

Serew Arbors

For use on Brown & Sharpe Milling Machines

having Threaded-Nose Spindle

Tor cutters with threaded holes.

No. of B&S For Cutters with Order by Old Catalog
Taper Shank ( I'hreaded IHole | Number | Number
7 3" 24 N.I',, L.H. 719-120 220
7 34" 24 N.I'., R.H. 719-122 221
9 15" 20 N.I., L.H. 719-121 222
9 15720 N.I., RH. 719-126 03

Drill Chuck Arbor Blank

For use with Cutter Adapters and Milling

Attachment Spindles with Cam Lock

The end which holds Drill Chucek is left unhardened
so that it can be finished to the size required for drill
chuck with which 1t is to be used.

For use in
ML Standard
Taper Hole No.

A, Projection ’
from Spindle ! B, Inches
End, Inches |

I

Order by
Number

SENEE P
|

1 719-130

For Cam Lock, sce page 18.

For Prices, See Separate Section
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Cutter Adapter

For use on Milling Machines having No. 50 Taper
Standardized Spindle End, to accommodate Brown
& Sharpe Taper-Hole Face Milling Cutters

Cutter Adapter

A T . ; T B0 T
For usc on Milling Machines having No. 50 Taper
Standardized Spindle End, to accommodate Brown
& Sharpe Taper-Hole Face Milling Cutters

Dimensions of Taper Portion are similar to large 514"
Taper-Nose Spindle.  Four holding screws attach this adapter
securely to Standardized Spindle. Draw-In Bolt then secures
cutter with cutter driver as on Taper-Nose Spindle.

Made to order.

Dimensions of Taper Portion are similar to small 3" Taper-
Nose Spindle. Draw-In Bolt draws cutter driver, cutter and
adapter securely mmto Standardized Spindle ind.

Made to order.

Arbor Adapters
For use on Milling Machines having No. 50 Taper Standardized Spindle End

Permit the use of arbors designed for use with Taper-Nose
Spindle on Milling Machines having No. 50 Taper Stand-
ardized Spindle IEnd.

Accommodates Arbors
with B&S Taper Shank
No.

| Order by Number | Old Catalog No.

0
10 | 719-190 10A
11 | 719-192 11
12 719-194 12
Aoasrea Ring | €
For Draw-In Bolts for use with these Arbor Adapters, sce listings below.
4
AN \».\’\,:_,‘_C_J Method of Using Arbor Adapt-
-%@E @ﬁ); . 3_ crs on Milling Machines hav-
A NSS ‘\\"&W ing Standardized Spindle End
?< ;
TS
Draw=-In Bolts
For use with Arbor Adapters Nos. 10A, 11 and 12
: A i A, B, . Order by old
‘ o J Inches | Inches C N‘:‘,,,,’,,,f;‘, Catalog
i ] R e | | Number
(A 16 S 2794 1% 157 14 B&S, L. l 719-470 i 10A
28%; 135 34" 12 B&S, L.H. | 719-172 | 11
o K v > Q |
32V 136 | 34”12 B&S, L.H. | 719-474 | 12

Draw=-In Bolts
For use with Milling Machine Attachments

—

_.( o

((© e

o

l,exn::,l‘h’;rilllllchcs 'l'hlrt:::;.”lll;ghns l)lJl"bg;tlll“iil]xrc.nds No.tofiAttachment iwhere used (A\):(Ill‘llrhl(,;
61 114 15”13 N.C., R.H. | No. 0 Univ. Mill. Att. Commencing With Serial No. 1895 719-480
654 1 %" 14 N.C., L.H. | No. 0 Univ. Mill. Att. up to and incl. Serial No. 1894 719-481
8 % 14”13 N.C., R.H. | No. 22 Univ. Mill. Att. Commencing with Serial No. 6 719-482
84 1 %" 14 N.C., L.H. | No. 22 Univ. Mill. Att. Serial Nos. 1-5 incl. 719-483
385 1 246”16 N.C., R.H. | Nos. 0, 1 and 2 IL.S. Vert. Mill. Att. Commencing with Serial No. 583 | 719-484
31345 4 3" 16 N.C., L.H. | Nos. 0, 1 and 2 H.S. Vert. Mill Att. up to and incl. Serial No. 582 719-485
614 14 15”13 N.C., R.H. | No. 12 Univ. Mill. Att. Commencing with Serial No. 1365 719-486
614 114 746" 14 N.C., L.H. | No. 12 Univ. Mill. Att. up to and incl. Serial No. 1364 719-487

For Prices, See Separate Section
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Cutter Adapters

For use on Milling Machines having Standardized Spindle End. to accommodate
Brown & Sharpe End Mills. Arbors and Adapters having Milling Machine Standard
Taper Shanks with Cam Lock

[\

=3
B

/
il 7|

/777

These Cutter Adapters are caschardened all over.

For soigien | For ERA M | projecion |, [rigended]| Quierby | il

.\llil"h‘l :\|:|‘r.(-r Std. I:n.{z:‘.r Shank End, Inches 1 Inches Hole Number Number
10 10 1 [ 134 154711 719-500 | 40-10-115
10 20 16~ o et N.C., | 719-302 10-20-115
40 30 1 | 3 | R.H. | 719-304 | 40-30-115
50 10 1% ‘ 134 ’ , 719-306 | 50-10-134
50 20 2 2y 1”8 | 719-308 | 50-20-134
50 30 2 |3 |l N.C., | T19-510 | 50-30-13
50 10 3% L1384 [ RUHL | 7T19-312 | 50-10-315
50 20 334 | 2 g [ 719-314 | 50-20-31,
50 30 * 33 3 | 719-516 | 50-30-3'5

For Cam Lock, see page 18.

Cutter Adapters

For use on Brown & Sharpe Milling Machines having cither Taper- or Threaded-Nose
. I o 2 s E I
Spindle to accommodate Brown & Sharpe End Mills. Arbors and Adapters
having Milling Machine Standard Taper Shanks with Cam l.ock

/7 / ,/

T
il ,"‘ il

These Cutter Adapters are caschardened all over. = ,_A_,i

Imin:ln_\l"'ll_llll:znw [ V(l-ll(:rl \‘;::;ln “ll{l | ‘?r'(‘}::":‘,';ﬁ::i{l_' B, Threaded ()'rnlt-r by ()ld_ Cataloz
Hl.l\;.'\lcl i\l_l::‘l’ ;‘N(l, l:u\w'(l\.r >hunk% End, Inches Inches ' Hole Number ‘ Number

9 10 2 134 |11s” 13| 719-523 | 9 B&S 10-1

9 20 2 21{ |} N.C., | 719-525 | 9 B&S 20-1

9 30 235 X [/ R.H. | 719-527 | 9 B&S 30-1

9 10 2 184 36" 4] 719-524 | 9 B&S 10-2

9 20 2 2170 1) B&N, | T19-526 | 9 B&S 20-2

9 30 284 g | 9 B&S 30-2

10 10 2 1 10 B&sS 10-2

10 20 2 217 | 10 B&S 20-2

10 30 21 3 [l L.H. | 719-331 (10 B&S 30-21,

11 10 2 134 134712 719-536 |11 B&S 10-2

11 20 2 217 |V BAS,  T19-338 |11 B&S 20-2

11 | 30 2 {3 CLUH. 719-340 (11 B&S 30-2

For Cam Lock, see page 18.
For Prices. See Separate Section
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Cutter Adapters

For use with Cutter Adapters and Milling Attachment Spindles with Cam Lock to accommodate

Brown & Sharpe End Mills having

These Cutter

Milling Machine Standard Taper Shanks with Cam Lock

st N
s

Adapters are caschardened all over.

For End

For usein | yfillg with

A,
Projection

M M. Std. $ ; Order by Old Catalog
T:I]‘l'!l Hole 'l:}.I];:rl \?xl:LL flr-"“"l) Spindle | Inches Number Number
No. No. nd, Inches | |
e = R A P AR ——af
30 10 115 134 719-516 30-10-11
30 20 1114, 2V4 719-518 | 30-20-115

For Cam Lock, see page 18.

Z
[T

)]

Cutter Adapters

For use with Cutter Adapters and Milling Attachment Spindles
Lock End Mills and

having Brown & Sharpe Taper Shanks

with Cam to accommodate other Cutters

For use in | For End Mills,
M.M. Std. | ete with
Taper Hole Tuper Shank

A, Projection
from Spindle

Old

B, Catalog

Inches

Order by
Number

No. No End, Inches Number
30 5 B&S 2 1 719-552 35
30 7 B&S 4 1Y T19-551 37

For Cam Lock, sce page 18.

Adapter

For use on Milling Machines having Standardized Spindle End with No. 50 Taper Hole
to accommodate Adapters having Milling Machine Standard

This Adapter bolts securely on Standardized Spin-
dle FEnd No. 50. Has No. 40 Milling Machine
Standard Taper Hole which extends through Adapt-
er permitting the use of draw-in bolt in shank of
holding tool.

For Prices, See Separate Section

Taper Shanks No. 40

54

|

For Spindles Accommodates | Projection | |

having MM Adupters with from Order by (a()-l(li
Std. T"flcr | MM Sud. Taper | Spindle End, ‘ Number | \';I(.liul!
l\ | Inches | Number

Hole No. Shanks No.

40 | %

719-560 | 50-10

H0
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Adapter

For use on Milling Machines having Standardized Spindle End with No. 50 Taper lole
to accommodate Adapters having Milling Machine Standard
Taper Shanks No. 40

—

7 --{[]

The No. 40 Milling Machine Standard Taper Hole extends through the adapter so that when the draw-in bolt threads into

adapters having No. 40 taper shank, it holds both adapters sccurely and accurately aligned in the spindle end.

For Spindles Accommodates Adapters Projection from 4 | v
having ML Std. with M Std Spindle End, ey [EReae
Taper Hole, No. Taper Shanks, No. Inches AL St
T S e o | I sl b I ARG ‘
50 10 5% | 719559 | 5040-1
Adapter

For use on Milling Machines having Standardized Spindle End to ac-
commodate Cutter Adapters and Spring Collets with Straight Ioles

5
EX

I

Ve

\\,//\ 1

For Spindles B&S Projection Old
4 s y having NN, o . fro | Order by Y -
I'his Adapter bolts securely on Standardized Spindle I<nd _\-('d“»}{:h,(., Hole "“’c.’o“"l‘\.\‘pim‘;'lc:‘}ind.' Nummbes | &‘,‘,,‘,'g‘;,
No. 40. Ias No. 9 Brown & Sharpe Taper Hole which extends No. ~ | Inches | e
through Adapter permitting the use of draw-in bolt in shank ‘ w
r . S 4 5 4 - = B _.)
of holding tool. 10 9 J 78 | T19-143 19-2

Adapters

Taper Shanks

IKnock-out IXey furnished.

For use on Milling Machines having Standardized Spindle End to accom-

modate Arbors, Collets and End Mills, having Brown & Sharpe or Morse

For Spindles For Arbors A, Projection

having M.ML | and End Mills | from Threaded Order by
Std. Taper having Taper | Spindle End, Hole | Number
Hole No. N

Old
Catalog
Number

Shank No | Inches f
[

|
|
oree ‘ !
40 | 3 Morse e ) | 719-136 130
,:” s .I\‘lm'.w 335 § i 7:3- ::; Ix_x.\l
10 5 B&S ole m] | 719-& 15
10 |7 Bas Usg || gy | T19-40 47
10 9 B&S 2% | g, T19-142 49
50 3 Morse 1 3[ S 19-45 ”:i
50 4 ?lm%e 115 ‘ 7 l9-l»i(: 54 )
50 7 B&S 2 ‘ 719-41 57
50 9 B&S BYE 719-118 59
50 | 10 B&S 315 719-150 50-10
For Prices. See Separate Section
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Chuck Adapters

For use on Milling Machines having Standardized

Spindle End to provide means of attaching Chucks

For Spindles A, Projection|

= Old
'l\‘:&lm]\!Il;c\rl | B, Thread of Chuck ".hll\f(qlll(‘"i".lld, [ lh]rlr:?l(gvrl ’ (\).::l:“rhll»: S,‘,f,:};f,
: = Hole No I £ Inches \‘ k e =
— 7 /7 7S P 40 214" 415 N.C,, R.I 1% | | 719-160 1214
Th T 50 214" 4% N.C, R.H 1% || %711 | 719-462 5214
( ' o 50 214" 4 N.C,, R.H. 1% [[N.C,,R.I.| 719-461 5214
L 50 234" 4 N.C., R.H. 134 ) 719-166 | 5234
/ > (/, ///)/ 7

Cutter Adapters
For use with Milling Attachment Spindles =

— e BT S e 2ah
%@ MMI I ]
777 7 Zaa)

Accommodate Spiral Two-Flute and Ball End Iind Mills, both Single- and Double-lind with
Straight Shanks. Adapters having #7” hole accommodate Cutter Adapter Bushings, also. Safety
Set Screw holds Shank of Iind Mill or Adapter Bushing sceurely in Adapter.

For Spindles Diam. A, Projection - ; g

having B&S | fHole, | . . from B, | Threaded Order by [ Old Catalog

Taper Hole | ‘[nches Spindle End, Inches Hole Number Number
No. | Inches ’

| -_— = = PSS e e s

7 % 134 134 719-595 | 719-595
7 % 114 1 | 34" 16 719-597 719-597
7 Vs 1134 1% N.C., R.H. 719-599 719-599
9 36 14 13 | 719-602 719602
9 3 13 1% || - 16718 719-601 719-601
9 [ ouale 1% 1% ’? N.C, R.H. 719-606 719-606
9 | % 2 1% ‘ 719-608 719-608
i9 | 3% %6 | 1% | 719-610 719-610

fAccommodates Single-Ind IEnd Mills only.

Cutter Adapters
For use on Milling Machines having Standardized Spindle End
Accommodate Spiral Two-Flute and Ball End IZnd Mills, both Single-Iind and Double-Iind with Straight Shanks.
Adapters having #;” hole accommodate Cutter Adapter Bushings, also. Suafety Set Serew holds Shank of 15nd
Mill or Adapter Bushing sceurely in Adapter. Adapters having holes 74" in
diameter and larger have two set screws,

For Spindles : A, Projection | |
h:n\l'-iml! I.{ll].\l [ I)lf.i:‘.i;-('f ] ;‘rr.f“.“ - 3, | Threaded Order by (-.‘(:]:11',,:
.;;'ll. 'l{u_)mr | Inches S]nillntllai~ IZnd, Inches l Hole Number Number
ole INo nches
40 ) 134 136 | 719-565 4035
40 3% 174 1Y 719-566 4034
40 15 2 1% S 719-568 4014
40 5% 204 1% || %8 i s 1054
40 % 2543 134 RE 4034
40 % 254 17%% ek 1074
40 1 3 214 40-1
r— A 140 14 3%, 2% d07%
\ | 50 3% 214 1Y% 719-586 5035
/AEI% T 50 14 214 114 | 719-587 5015
B 50 5% 214 15 1”8 | 719-588 5054
i T 50 3 214 13 N.C.,, | 719-589 5034
7, 50 % 2% 1% R.IL | 719-590 507%
I 50 1 314 214 ' 719-591 | 50-1
50 1Y% 3% 234 719-592 | 50-1Y%

For Prices, See Separate Section tAccommodates Single-1Snd 15nd Mills only.
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Cutter Adapters

For use with Cutter Adapters and Milling Attachment Spindles with Cam Lock

1

& i

e

For Prices, See Separate Section

Accommodate Spiral, Two-Flute, and Ball Iind IEnd Mills, Single-End and

Double-Iind with Straight Shanks.

Adapters having 3"

hole accommodate

Cutter Adapter Bushings, also. Safety Set Screw holds Shank of lind Mill or

Adapter Bushing securely in Adapter.

For use in A, Projection

MIMESIdL D o from B, | Orderby Old Catalog
Taper Hole Inches Spindle End, Inches | Number Number
No. i Inches ‘
30 | 1 Bg | 719-577 3034
30 3% | 115 1 719-578 3034
30 14 ‘ 154 114 719-580 3015
130 5% l 1% 135 719-582 3054
130 34 24 134 719-581 3034

tAccommodates Single-l1snd Iind Mills only.
For Cam Lock, sce page 18.

Cutter Adapter Bushings

For Spiral, Two-Flute and Ball End End Mills, Single-End, with Straight

Shanks. For use with Cutter Adapters Nos. 3034, 1034, 5034 and with Cutter Adapters with 34" Hole for use with

Milling Attachment Spindles

Old

/ I|

|

5-
£8)

diam. o der by .

:I::l:-.l.ln{. | ]n{*‘I:(‘.ﬂ 1 (;1II'||1)!.: (\"l:.::',l";
1§ | | 719-700 300A
% | 1 | 719-702 | 300B iy
% | 1 | 719-70¢ | 300C mi<
T | 14 719-706 300D ALl
W | 14 | 719-708 | 300E
1 1% 719-710 3001°
3% W | T19-T12 300G
,: | }II: -:-i;_;i.{ ;38;[ Safety Set Screw holds Shank of IEnd Mill securely in Bushing.
15 1545 719-716 3001
5 | 13§ 719-718 | 300J

Spring Collets with Straight Holes

Toper, | Bamiet | Bl | muresddma | QuisEy
For use with No. 19-2 Adapter and on BSNo: ; R S
Milling Machine and Grinding Machine 7 by % 724-100
7 3 5% 724-102
Attachments 7 1lf g/i’ =>4-104
7 5 7% 3”16 N.C,, R.IL,  721-106
7 35 1 | 721-108
7 s 14 | | 724-110
7 Y4 1% | 724-112
9 'S B | , 724-114
9 3% s 724-116
9 1 3 | 21-18
9 ol 7% | T24-120
9 3¢ 1 $1513N.C.,, R.H..  724-122
9 Yo | 1% | 724-124
9 1a 107 724-126
9 % | 1% || 724-128
9 VG Lok A1y e 721-130

For Prices, See Separate Section
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Collets

For usc on Brown & Sharpe Milling Machines having Taper-Nose Spindle

Style 2

Style 1
aont K| e Fm.nt End | ol
Olu‘l“:(rl" [ ll};ll‘]i:;l;. Style ufé:;lll'll‘llu lhlrl(::nlk.lcd (\)r(h rl by i C f?ll(lil!l..
B&S No. | B&S No. ‘ \D”I‘“l l” ‘} e Number | Number
[ 1 5% | " 721- o
7 5 | 2 3% | 3%”16 N.C, R.H. m-m 724-10
9 b 2 3% X ‘ 721-48 72:1-4
9 7 2 %% l 13 N.C,, R.H. 7214-51 721-5 l
10 5 9 2% ] 7244 11
10 7 2 1Y [ 12" 14 B&S, LUH. 721-6 BB
10 9 2 1Y | 721-8 I
11 7 2 134 | 721-10 | QQ
11 9 2 7. i [~724=12" |~ O
R e RS, E 1 9 5 2 ; 724-14 | GO
R o i s thiont thanne. 11| 10 ) 5 | 1% % 12B&S, LH. | 72416 | PQ
12 g |52 s | 721-18 SS
o e 18 | | 72120 ST
12 10 5 114 | 724-22 opr
Collets
For use on Brown & Sharpe Milling Machines -
having Threaded-Nose Spindle “::-_‘
__-,7 3 ] o Old
E;_‘_ A I'hreaded Hole er'u.nrln:: (\llllu:::ﬁ
i- s T — o |
. 0 7 ' 4 : IR R (T e 724-30 A
7 412 | 3 34" 16 B&S, L.H.| 724-32 J
Style 1 g1 &4 : 254 721-31 N
71 :'.’1 i L IR 724-36 NN
7015 ! 2 l 34 1347 16 B&S, L.IH.| 721-38 R
7 | 5 l 2 | 3 3" 16 N.C,, R.H.| 724-10 721410
L4 BT e 215 T21-42 C
9 1511 2 3 Ll 721-11 D
9| 52 3% 1747 14 B&S, LL| 721-16 K
9=1s b 2 % |15"13N.C, R.H.| 724-48 724-18
9 v/ s | % v e : 721-50 KIX
Style 2 5. ‘7l % |1" 14 B&S, LLH.| 724-52 | RR
9 7 } 2 % |14" 13 N.C,, R.H.| 724-54 724-51
10| 5|1 | 2i 721-36 | LI
10hk 7 11 < | 28 721-58 | DD
106k-7 |2 18¢ i 721-60 I
10 7 ’ 2 13 157 14 B&S, LH.| 724-6 B3
10 | 7 [*2A 15 721-61 V/
(I A TR s e dopts s Bl g6 | =
10 | 9|2 | 134 |14” 14 B&S, L.H.| 724-8 FI°
Ll 7ol 134 | 724-70 Q
11 9|1 234 | 5 Al T24-72 G
11 912 " |§1" 12 B&S, LUH.| 724-12 O
Style 3 11 913 1% 134" 12 B&S, L.H.| 724-76 I8
11 | 10 [*3A 5 ot e 724-78 GG
12 9] 2 e (347 12 B&S, L.H.| 724-18 SS
Collets with Nos. 4 and 5 Taper Holes take 12 110 |12 % 34712 B&S, R 724-82 V
shanks without tenons. 11110 | 1 135 SRR 724-81 P
12 | 10 [*3A] 1l 721-86 B
12 | 11 |72 1% 13" l’ B&S, RUH.| 721-88 VvV
‘St.l\'l(,-s 3;\1 :;n(ll 3A similar to 2 and 3 respectively but have no 12 TR 3 T I  | s 724-90 N
threaded hole. 9 ‘ 1. |877 19 - ¢ TU
fSuitable for use on Gear Cutting and Hobbing Machines, }:i 18 _i ]%6 é,, t l';:t:,' ll{‘i: ;;::g‘: \l\J R
14 [ 11 (12 | 7% |34” 12 B&S, R.H.| 724-96 | W
For Prices, See Separate Section 14 |12 12 7% 134" 12 B&S, R.H.| 724-98 wv
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Collet Blanks

l.,—:s

Blanks with Nos. 4 and 5 Taper Holes are for shanks with-
out tenons and have round hole for knockout key.

Diameter,  Length Overall, IB&S Taper Hole, Order by

Inches Inches | No. Number
3% ST | 4 724-202
15 Sls 5 724-20%
154 | 10 74 721-206
% | 12 9 721-208
2 11 10 721-210

Draw-In Bolt
For use in Nos. 10 and 13 End Mill

Sharpening Attachments

%
T

I'or use with Spring Collets with Straight Holes having
B&S No. 9 outside taper. Threaded end of bolt is cise-
hardened. Order by Number 721-200.

!
313 NC-RH

Draw=-In Bolt

For use in No. 5 Cutter and Tool Grinding Machine
and No. 10N End Mill Sharpening Attachment

No. 60 Spring Collet

For use on Polishing and Finishing Machine

Order by Number

¢ ' 710-308-160

1

3 710-512-160
U 710-516-160
o 710-520-160
3% 710-521-160

No. 61 Spring Collet
For use on Polishing and Finishing Machine

r -::: f:
o s -2

Size, Inches

§ 710-556-161
1 710-561-161

Order by Number

No. GIM Master Collet

For use on Polishing and Finishing Machine

N —

S\

This Collet accommodates interchangeable sets of three
pads for each size in the following round sizes: &7, 757, 1,7,
56", 357, Ae'» 187, 28" and 34°.

Order by Number 710-518-261

Steel Pads for No. GIM Master Collet

Round

Furnished in sets of three pads for cach size.

%

6_[_ 4 Size, Inches Order by Number
16 — —rr e
S ) | 710-31008-261
pectie s | 36 1 710-31012-261
& 1 | 710-31016-261
i : I'ITHTH l B | 710-31020-261
A HIIH /I 3 [ 710-31021-261
1-13NC-RH: 16 | 710-31028-261
2 15 710-31032-261
5§ | 710-31040-261
) . - 8 : 3 710-31048-2
IFor use with Spring Collets with Straight Holes having ! 10-31048-261

B&S No. 9 outside taper. Threaded end of bolt is case-
hardened. Order by Number 724-201.

For Prices. See Separate Section
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Spring Collets

For use with Spring Chucks for Milling Machines

No. 00, for Nos. 150 and 152 Spring Chucks No. 10, for No. 151 Spring Chuck

No. 10 Spring Collets, in sizes above 147, are flat faced and
do not have nose projection shown in illustration.

No. 00 Spring Collets, in sizes 75" and larger, are flat faced
and do not have nose projection shown in illustration.

Round

Round

Size, Inches

Order by Number Size, Inches

710-10014-100

Order by Number

Y6 Y6 710-1001-110
Y64 710-1005-100 Y0 710-1006-110
0 i 710-1006-100 % 710-1007-110
% ‘. LD A00 16 710-1008-110
S ; 710-1008-100 o 20 1600310
% | 710-1009-100 s i
A i 710-1010-100 R 710-1010-110
1y 710-1011-100 e 710-1011-110
36 710-1012-100 36 710-1012-110
135, ! 710-1013-100 13, 710-1013-110
7% I 710-1014-100 % 710-1011-110
e x iAol 100 1356, 710-1015-110
A ' el L Y 710-1016-110
o : Jilpll sl 74 710-1017-110
% : 710-1018-100 . ¢ 110
19 ' 710-1019-100 B 710-1018-
5% | 710-1020-100 ot 710-1019-110
214 ; 710-1021-100 26 710-1020-110
14 [ 710-1022-100 14 710-1022-110
3¢ ; 710-1023-100 35 710-1024-110
35 | 710-1024-100 135 ‘ 710-1026-110
i1 ‘ 710-1025-100 s 1 710-1028-110
e O grU6 0 156 710-1030-110
24 ‘ 710-1027-100 = | 5 s
- | o 710-1032-110
oy 710-1028-100 % ‘ g ey
2% 710-1029-100 %, ! LSS
% 710-1030-100 78 710-1010-110
314 710-1031-100
5 710-1032-100
Square Square
Size, Inches ; Order by Number

e o — e LS — Size, Inches Order by Number
% 710-2008-100 ——— |~~—- T TR e
54 710-2010-100 A | 710-2012-110
Yo 710-2012-100 % 1 710-2016-110
T 710-2014-100 16 | 710-2020-110
Vi 710-2016-100

Hexagonal Hexagonal
Size. Inches | Order by Number

)5 } 710-3008-100 Size, Inches Order by Number
5% 710-3010-100 —— e
£ s o e
% 710-3014-100 Y : 710-3016-110
Y ‘ 710-3016-100 o 1 710-3020-110
% 710-3018-100 3% i 710-3024-110
%o 710-3020-100 Us ! 710-3028-110

For Prices, See Separate Section



BROWN & SHARPE MFG. CO. 63

Spring Collets (Cont®d) |

For usc with Spring Chucks for Milling Machines

No. 21, for Nos. 156, 158, 160, 246 and 256 Spring Chucks Round (Cont'd)
Round =
Size, Inches 2 Order by Number

Size, I“(,.],I“ ; ()L‘hib"l N(llvfl}f‘i zg | 710_1056_—1—2—1
5 710-1008-121 %6 ‘ 710-1060-121
710-1010-121 1 710-1061-121
36 710-1012-121
P 710-1014-121 Square
I 710-1016-121 -
‘;'xl_, 710-1018-121 Size, Inches | Order by Number
','|‘(, Zl(i-l(l20—l2l ’l_‘ ‘ 710-2016-121
g 710-1022-121 3 [ 710-2020-121
3% 710-1024-121 2 e H gty
<5, - 35 710-2024-121
134 710-1026-121 7 710-2028-121
26 710-1028-121 0
L& 710-1030-121
Ly 710-1032-121 HMexagonal
174, - 78 34-19
e ii:: ::::(') :;: Size, Inches Order by Number
216 [ -1050- e S ey \
194 710-1038-121 " 710-3016-121 |
5% 710-1040-121 e 710-3020-121 |
G 710-1044-121 3% 710-3024-121
34 710-1048-121 “Us 710-3028-121
134 710-1052-121 15 710-3032-121

Nos. 246 and 256 Spring Chucks
For use on Milling Machines having Standardized Spindle End

Convenient for holding wire, small rods, straight shank
drills, mills and similar pieces. The cap nut forees spring
collet against a tapered seat and closes chuck concentrically.

Furnished with collet.

| | Lou -
For Spindles| Hole. Inches | [(‘-.,llll‘{(‘l Ocder
having MM Threaded by l"""
Std. Taper Hole & Number V%
Hole No. | Diam. Depth No Dize, \.“‘"”'
A In. ber
40 | 35| 585 N\86711N.C., 21 | 14 788-216/ 216
50 | 16 | 61 | R.H. 21 3¢ 788-256 256

Nos. 130, 132, 134,156, 1538 and 160 Spring Chucks

For usc on Milling Machines with either Taper- or Threaded-Nose Spindle

Convenient for holding wire, small rods, straight shank drills and mills.  Hole extends through
entire length. The cap nut forces spring collet against taper seat and closes chuck concentrically.
IFurnished with collet.

For Milling Machs., S i
Midting Mach Attachs | Holetfaonas cores
and Index Centers Through, ——  Order by
having B&S Taper | Inches - Size, Number
Hole No. | | No. ' Inches
7 i | 00 1, | 788-150 150
9 1, 100 | % | 788-152 152
10 g 110 ' 3s 788-151 154
11 30 21| 3y  T88-156 136
12 1 21 5% 788-158 158
14 1 21 §¢  788-160 160

For Prices. See Separate Section
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No. 350 Spring Chuck

For use on No. 1 Universal Grinding Machines and No. 13 Universal

and Tool Grinding Machines prior to Serial No. 6325

Spring Chuck No. 350 is designed espeeially for use in the tool room and, as it permits jobs to be centered individu-
pring U 2 h L ) pe )
ally, it is suited for very accurate work. Its handiness and the speed with which it can be loaded and unloaded also

adapts it for repeated operations requiring the ordinary commercial tolerances

. The chuek holds conveniently bush-

ings, needle valves and similar picces, as well as wire and long thin rods which can extend through the headstock.
This Spring Chuck iz made in two sections, the collet holder and the holder plate which is threaded to fit the head-
stock spindle of the machine. A No. 11G Spring Collet is held in place in the collet holder by a knurled nut that forces
it against a tapered seat. This closes the collet concentrically. The collet holder is bolted to the holder plate by four
cap screws, and, as the holes in the collet holder through which the cap serews pass are larger than the bodies of the
cap screws, the collet holder can be adjusted readily so that work can be centered accurately in the machine.
A spanner wrench is furnished to tighten the holder plate securely on spindle. No. 11G Spring Collets are furnished

separately, and listed below.

Order by Number 788-350

No. 331 Spring Chuck

For use on No. 13 Universal and Tool Grinding
Machines commencing with Serial No. 6325

No. 116G Spring Collets

Round

Size, Order by | Size, Order by

Inches Number Ji Inches Number
s 710-1004-311 | 710-1022-311
%1 710-1005-311 | 710-1023-311
3% 710-1006-311 [ 710-1024-311
% 710-1007-311 | 710-1025-311
% 710-1008-311 | 710-1026-311
% 710-1009-311 || 710-1027-311
% 710-1010-311 ’ 710-1028-311

11/, ~10- = % 7 -
No. 351 Chuck is generally similar to Spring Chuck No. e _‘,m 1011 j‘“ a5t ll()-l()'Z‘) ‘_“l
350 described above. Conveniently holds bushings, needle %, i“"“”_z"‘”l l 0 110'10-‘0':‘”
valves and similar picees, as well as wire and long thin rods. 7 710-1013-311 ‘ ,'_z 710-1032-311
Spring Collet No. 11G used with chuck is held in place by a Y 710-1014-311 1% 710-1034-311
knurled nut that forces collet against tapered seat. Vg | 710-1015-311 %Us 710-1036-311
Made in two sections. Collet holder is lml‘lt-d to plate by % 710-1016-311 | 1sg, 710-1038-311
four cap serews which permit adjustments so that work can 174 710-1017-311 ]‘ 5% 710-1040-311
be ecentered aceurately. Plate is tightened securely on spindle 9% 710-1018-311 i 710-1044-311

by pin wrench. 10 = ; | 5 = S
No. 11G Spring Collets are furnished separately, and listed 5‘4‘ _:,}::'}3:!3'::: l 134/ _‘,:3'::;12':“

at right. Z18) Losa o || 6 LLUS U042

Order by Number 788-351 2 7110-1021-311 {

For Prices, See Separate Section
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The products shown on pages 65 to 69 are fully described in our complete Small Tools Catalog
No. 35 sent upon request. Individual catalogs or circulars describing this equipment are
available also.

Brown & Sharpe Machinists’ Tools are accurate, reliable tools. The maintenance of a gage laboratory plays an impor-

and durable. These tools are made by skilled workmen, of tant part in protecting their accuracy.
the finest materials, of designs proven most practical for the
work for which the tools are intended. Many years of re- Brown & Sharpe Tools are available in a wide range of
search have resulted in a large variety of special equipment styles and sizes that cover practically every machine shop
which we use in the manufacture and inspection of these requirement:

Micrometers Straight Edges Indicators

Rules Squares Y Blocks

Protractors Vernier Tools Toolmakers® Tools

Bevels Gages Calipers and Dividers
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Cylindrieal Plug Gages
and Ring Gages
Furnished to American Gage Design Stand-
ard in complete range of sizes, both single and

double end and in progressive and long types.
Plug gages can be furnished with Pilot feature.

Standard Caliper Gages

1/v

Available in sizes from 1{” to 4". These
gages are strong and light and very convenient
for everyvday usc.

Taper and other special gages are furnished
to order. A gage laboratory, carefully main-
tained as to temperature and humidity, is
devoted exclusively to gage production.

Johansson Gage Blocks
Johansson Gage Blocks and Accessories are manufactured
I complete range of sizes and in sets. These blocks are made
in three classes or standards with the following limits per inch:

Class
B + . 000008"
A + .000001”
AA + .000002"

These precision blocks are practically 1 necessity for maintain-
ing master laboratory standards, periodic verification of work
standards and as working gages in toolrooms and for layout
and setup work. They are vital to quality control.

Eleetronie Production
Measuring and Inspecting
‘quipment

This equipment through eclectronic
means provides readings of from .0001” to
.00001”.  Various features characterize
Brown & Sharpe design—readings unaf-
feeted by heat—one master only for set-
ting—true lincar response and readings
even for finest increments indicated by
widely spaced graduations.  Available for
both external and internal measurements
and for incorporation into special gages,
fixtures and sorting devices. Special gag-
ing fixtures made to order.
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Provide maximum production, reliable performance acecu-
rate work and good finish. We are not only a manufacturer
but an extensive user of these tools with an experience that
results in superior serew machine tool design and performance.

The Tine meludes Spring Collets, Feeding Fingers, Hollow

Mills, Box Tools, Balance Turning Tools, Floating Holders,

Die, Tap and Drill Holders, Tool Posts for Circular and
Square Tools, Cutting-Off Tool Posts, Angular Cutting-Off,
Knee, Centering and Facing, Recessing, Knurling and Swing
Tools, Fixed and Adjustable Guides and others—there's a tool
for every requirement. Also, we maintain a special cam service

for furnishing accurate and economically-designed cams.

Available in o complete line of geared, vane, centrifugal and
motor driven types—Geared pumps in a wide range of capaci-
ties for handling oil and coolant and transfer purposes as well
a3 for hydraulic installations—Vane pumps with advantages
ol automutic reversing and maintenance of delivery direction,

available in regular and stripped models for operation against
pressures up to 100 lbs. per square inch—>Motor Driven
Centrifugal pumps for submergence in liquid and compact
types for machine mounting for supplying coolant. There is
a Brown & Sharpe pump to meet nearly every need.
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In addition to the different classes of products ment in simplifying machine work and protecting its
listed in this catalog, there also is a wide variety of accuracy. This Useful Equipment has characteristic
other Brown & Sharpe Products listed here as Brown & Sharpe superior design and accuracy and
Useful IEquipment which finds extensive employ- serves a wide range of shop needs.

Ground Flat Steck’

Available in three types: combination Oil or Water Hardening, Oil
Hardening, and Water Hardening, 115 different sizes, in 187 lengths. The
combination Oil or Water Hardening stock is furnished m thickneszes
up to and including #5" and hardens in either oil or water, an exclusive
Brown & Sharpe advantage. It eliminates the necessity and expense of
keeping two types of stock on hand. The Oil Hardening and Water Hard-
ening types are furnished in thicknesses from 75" to 17,

Vises

Long lived, rigidly constructed, strong holding tools. Parts are proportioned
carefully for uniform strength.  Designs give solid support to withstand the
pressure of the cut, even at extreme ends of jaws. Plain, Flanged, Swivel, Tool-
makers’, Cam and Adjustable types,

Permanent Magnet Chucks

These chucks have the unique advantage of not requiring cleciric current—
electrical connections, switches and auxiliary generators are eliminated. Chucks k
do not heat under any conditions and work can be held on them as long as ¢
desired. |

Eight rectangular models varying in size from 275" x 514” to 1214" x 36", \
Three rotary models 5%, 7% and 94 in diameter.

For sule only in the United States of America and its Territories

Beneh Centers

Provide simple, accurate means for holding
evlindrieal work for inspection purposes.  Dial
gage regularly reads by thousandths but a gage
for ten-thousandths can be furnished. Centers
swing 8” in diameter and take work 36” in length.



BROWN & SHARPE SMEGCEHCIOR 69

Spur Gear Testing Fixture

Provides for rapid and accurate testing of spur gears. Two
different tests can be made; one with gears at a fixed center dis-
tance; the other, with gears held in mesh under pressure. Center
distances are set accurately from 27 to 2915”7 in thousandths of an
inch and a dial indicator shows run-out and variations of gears in
thousandths of an inch as well as other commion errors, and enables
their identification.

A cam releasing device releases pressure between the gears and
facilitates their removal; a lever arrangement unscats quickly the
tapered studs on which gears are mounted.

Cast Iron Surface Plates

Provide true surizces for reference pur-
poses.  Iron is uniformly hard with no soft
spots to plague users as with material where
texture cannot be controlled. Special seraping
pattern provides smooth bearing areas and
low surfaee friction. Fifty-two sizes from 31
X 4" to 427 x 12",

Cast Iron Straight Edges

Deep T heam cross seetion provides great strength.  Vertical ribs
further stiffen the web.  Wooden blocks are provided for hand grips to
prevent distortion from lln- clfeet of ln-u from workmen’s hands.
Twelve sizes from 187 x 114" to 180" x 3%

Work Driving Dog

) x
\5‘“"’ For use on grinding machines. Furnished individually and in sets. These dogs are
5 sturdv and well balanced. Made of malleable iron with smooth japan finish. Clamp

7 g f).
%m“ serews are hardened steel. For work from 15" to 4" diameter.
ey

i—é

‘e

.",\‘

Index Plates

F'or use on Brown & Sharpe Universal, Universal Spiral, Plain and Triple Index Centers

Taper Mandrels and Expansion Bushings

Mandrels are furnished in eleven sizes from 31257 to 1.75" dinmeter at small
end.

Bu~hin"> are cast iron and capable of expanding .005" 1o .007". Forty-seven
sizes from 15" to 335" outside diameter.

Lathe Mandrels

Tool steel, 11 ardened and ground accurately. Tapered .0005” to an inch. Thirty-eight H

sizes from 357 to 3” diameter.

PPublieations
We issue the following publications: “Practical Treatise Brown & Sharpe Automatic Screw Machines'; and “Brown
on Milling and Milling Machines”; “Construction and Use of & Sharpe Handbook.”

Automatic Serew Machines™; Set- -up and Operation of
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Decimal and Millimeter Equivalents of Fractional Parts of an Inch

Inches Inches | M. ‘ Inches [nches | M Inches | Inches Mm.
Vs 01563 397 11/, 34375 8.731 || 43/ .67188 17.065
Via .03125 794 || 234, .35938 9.128 || 114, L6875 17.462
361 04688 1.191 ’ A 375 9.525 " 1544 L70313 17.859
VA L0625 1.587 || 254, 39063 9.922 | 234, 71875 18.256
54 .07813 1.984 || 134, 40625 10 319 | T4 .73438 18.653
30 09375 2.381 || 2744 42188 10 716 ! 3% .75 19.050
L/ .10938 2778l e .4375 11.113 49/, 76563 19 447
1A 125 3.175 || 294, .45313 11.500 || 254, 78125 19.844
Y%a .14063 3.572 15/, 46875 11.906 || 51/, 79688 20.210
540 15625 3.969 ‘ 31/, .48438 12.303 ' 13/ ¢ 8125 20.637
11, 17188 4 366 ‘ 7 .5 12.700 53/, .82813 21.034
36 1875 4.762 || 334, .51563 13 097 || 274, .84375 21 431
134, .20313 5 159 17/, .53125 13 494 | 554 .85038 21.828
s 21875 5.556 35/, .51688 13.890 | 7% .875 22 225
154, .23438 5.953 %6 L5625 14.287 H 57/4 .89063 22 622
A .25 6.350 374 57813 14684 29/, 90625 23.019
174, .26563 6.747 i 19/, ! .59375 | 15081 | 594, .92188 23.415
%2 .28125 7.144 | 39, (0938 ’ 15 478 15/ 9375 23.812
194, .29688 7. 511 5 625 15.875 61/, 95313 24.209
546 .3125 7.937 A1, 64063 ‘ 16.272 || 314, 06875 24606
214, .32813 8.334 214, 65625 | 16.669 || 63/, 98138 25.003
| ‘ I 1 100000 25400

Decimal Inch Equivalents of Millimeters and Fractional Parts of Millimefers
M. Inches | Mm. Inches M. Inches M. Inches Mm. Inches
1/100 = .00039 26/100 = .01024 51/100 = 02008 76/100 = 02002 || 2 = .07874
2/100 = .00079 27/100 = 01063 52/100 = 02047 77/100 = 03032 | 3= .81
3/100 = .00118 28/100 = .01102 53/100 = 02087 1 78/100 = 03071 | 4 = .15748
4/100 = .00157 29/100 = .01142 54/100 = 02126 | 79/100 = 03110 || 5 = .19685
5/100 = .00197 30/100 = .01181 55/100 = 02165 ‘ 80/100 = 03150 '1 6 = .23622
6/100 = .00236 31/100 = .01220 56/100 = 02205 | 81/100 = .03189 || 7 = .27559
7/100 = 00276 32/100 = 01260 57/100 = 02244 l 82/100 = .03228 8 = .31496
8/100 = .00315 33/100 = .01299 58/100 = 02283 83/100 = .03268 || 9 = .35433
9/100 = .00354 34/100 = .01339 59/100 = 02323 84/100 = .03307 10 = .39370
10/100 = .00394 35/100 = .01378 G0/100 = 02362 85/100 = .03346 11 = .43307
11/100 = .0043: 36/100 = .01417 6G1/100 = 02402 86/100 = 03386 | 12 = .47214
12/100 = .00472 37/100 = .01457 62/100 = 02441 87/100 = .03425 || 13 = .51181
13/100 = .00512 38/100 = .01496 63/100 = 02480 88/100 = .03465 14 = .55118
14/100 = .00551 39/100 = .01535 6G4/100 = 02520 89/100 = .03504 15 = .59055
15/100 = .00591 40/100 = .01575 65/100 = 02559 90/100 = .03543 || 16 = .62992
16/100 = .00630 41/100 = .01614 G6/100 = 02598 91/100 = .03583 || 17 = .66929
17/100 = .00669 42/100 = .01654 67/100 = 02638 92/100 = .03622 18 = .70866
18/100 = .00709 43/100 = .01693 68/100 = .02677 93/100 = .03661 19 = .74803
19/100 = .00748 44/100 = .01732 69/100 = 02717 94/100 = .03701 20 = .78740
20/100 = .00787 45/100 = .01772 70/100 = 02756 95/100 = .03740 21 = .82677
21/100 = .00827 46/100 = .01811 71/100 = 02795 96/100 = .03780 22 = 86614
22/100 = .00866 47/100 = 01850 72/100 = 02835 97/100 = .03819 23 = .90551
23/100 = .00906 48/100 = .01890 737100 = 02874 98/100 = .03858 24 = .94488
24/100 = .00945 49/100 = .01929 74/100 = 02913 99/100 = .03898 25 = .98425
25/100 = .00984 50/100 = 01969 75/100 = 02953 = .03937 26 =1.02362
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Melric
1 meter

3048 meter
1 centimeter

2.54 centimeters

1 millimeter

25.4 millimeters

1 kilometer

Meltric Measures

In accordance with the standard practice approved by the American Standards Associ-
ation, the ratio 25.4 mm = 1 inch is used for converting millimeters to inches. This factor
varies only two millionths of an inch from the more exact factor 25.40005 mm, a difference
so small as to be negligible for industrial length measurements.

The metric unit of length is the meter = 39.37 inches.
The metric unit of weight is the gram = 15.432 grains.

The following prefixes are used for sub-divisions and
multiples: Milli = 1756, Centi = 15, Deci = 5, Deca =
10, Hecto = 100, Kilo = 1000, Myria = 10,000.

Metrie and English Equivalent Measures

Measures of Length Measuares of Capacity

English Metric English

= 39.37 inches, or 3.28083 feet, or 1.09361 [61.023 cubic inches
yards .03531 cubic foot

= 1 foot 1 liter ( = 1 cubic decimeter) = {.2642 gal. (American)
= .3937 inch 2.202 lbs. of water at
= 1 inch 62°F.
= .03937 inch, or nearly 45 inch 28.317 liters = 1 cubic foot
= 1 inch 3.785 liters = 1 gallon (American)

1093.61 yards, or 0.62137 mile 4.543 liters 1 gallon (Imperial)

Measures of Weight
English
15.432 grains
1 grain
1 ounce avoirdupois
2.2046 pounds
1 pound
[.9842 ton of 2240 pounds
{19.68 cwt.
(2204.6 pounds

Metric

I gram

L0648 gram
28.35 grams

I kilogram
45306 kilogram
1 metric ton
1000 kilograms

1
/
1.016 metric tons |
1016 kilograms |

L1 | |

1 ton of 2240 pounds

Useful Information

To find the circumference of a circle, multiply the diam-
eter by 3.1416.
To find the diameter of a cirele, multiply the circum-
ference by .31831.
To find the area of a circle, multiply the square of the
diameter by .7854.
The radius of a circle X 6.283185 = the circumference.
The square of the circumference of a circle X .07958 =
the area.
alf the circumference of a cirele X half its diameter =
the area.
The circumference of a circle X .159155 = the radius.
The square root of the area of a circle X .56419 = the
radius.
The square root of the area of a circle X 1.12838 = the
diameter.
To find the diameter of a circle equal in area to a given
square, multiply a side of the square by 1.12838S.
To find the side of a square equal in area to a given cir-
cle, multiply the diameter by .8862.
To find the side of a square inscribed in a circle, multiply
the diameter by .7071.

To find the side of a hexagon inseribed in a cirele, mul-
tiply the diameter of the circle by .500.

To find the diameter of a circle inscribed in a hexagon,
multiply a side of the hexagon by 1.7321.

To find the side of an equilateral triangle inscribed in a
circle, multiply the diameter of the circle by .S66.

To find the diameter of a circle inscribed in an equilat-

To find the area of the surface of a ball (sphere), mul-
tiply the square of the diameter by 3.1416.

To find the volume of a ball (sphere), multiply the cube
of the diameter by .5236.

Doubling the diameter of a pipe increases its capacity
four times.

To find the pressure in pounds per square inch at the
base of a column of water, multiply the height of the col-
umn in feet by .433.

A gallon of water (U. S. Standard) weighs 8.336 pounds
and contains 231 cubic inches. A cubic foot of water con-
tains 74 gallons, 1728 cubic inches, and weighs 62.425
pounds at a temperature of about 39° F. These weights
change slightly above and below this temperature.
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Unified and American Form Threads
Tap Drill Sizes

Min Major Diameter N
Specified in Oimensiona/ \&Ilm INTERNAL &

ables THREAD
N > 8 p—3 I|
; I Pitch Line | ®
A =S < R~ P = = <
o P 4
NN : N Y
T N - 4 N I’
o< \ /’ NS
1 \\I/ \\'I'
S0 ./']
1 Rounded or :'/af
A— A Cres,
Y - l s Axss_of Internal Thread 1 ,/ \\ ,’__I:Ixz EXTERNAL \ 7N\
THREA D
1

y=pitch=0——r—r———o————
P No. of threads per inch

n= Number of threads per inch
H=Height of sharp V thread=
86603

n

pitch x .86603=

Minor diameter of external thread= Nominal Di-

1.22687
ameter — ——

R

Mox Minor Drameter at /M/nor Diameter Specifred

n

Intersection of Roof
Contour and Flank

in Oimensional Tables.
Used for Calculation of

Minor diameter of internal thread= Nominal Di- I of Thread Stress Areas
1.08253 Rounded Root Optional or
ameter — ——— | Resu/ting from Too/ Wear
I Axis of External Thread
Tap Drill size is approximately 7537% thread size
| 1 ; | Tap Drll | Decimal g Tap Drill .
Nominal ‘ Pitch ‘])'\h””r. I ’]-‘m.h, Size, | l{):nnl\l'ln- | Nominal ]‘ Pitch | Major | Pitch ‘i’ 8, " 1)’Qlll]ll\"l‘-l
Size Series lameter, Diameter, Approx. lent, Il Size Series Diameter,| Dinmeter,| \ppru\ | lent,
| i nches ‘ Inches F;;;o:\(l | Tap Drill | [ . Inches Inches 1 ) { Tap Drill
_ | O Sl e T s L P el [ ] | ireac i
| ER A . ) = ' l
0-80 | NF | 0600 | .0519 56 0169 10-24 | NC-UNC 1900 ‘ 1629 | z» | L1495
| { 28 68 DX | .15
1561 NS | .30 | 0814 | 51 | < A L L RS
. ' | =an | 5 p [ 30 NS L1900 J684 | 22 1570
64 NC | 0730 | .0629 53 | 32 | NFUNF | 1900 | 1697 | 21 1590
72 | NF | 0730 | .0610 53 | SR e 900 o 11697 B Aaal
. < 12-24 NC 2160 | L1889 16 | .1770
2-56 NC 0860 | 0741 50 28 | NI | 2160 | L1928 L 1820
64 | NF 0860 | .0759 ’ 50 1 32 | NEF : 2160 | L1957 13 | .1850
e o | £ e [ 14-20 NS 212 2095 1 | 1935
3-18 | NC .0990 L0857 y | g 2 NS .2120) .2095 0 1935
561 NP Jioen I e | g tie 2| NS 2120 | 2119 7 | 12010
’ ‘ : ‘ e 'S 95 52 37 5
4-32 | NS 1120 | 0017 | 45 | .0820 b mty i e W B B R
36 NS | 1120 | 0990 | 44 L0860 %18 | NS 0938 | .0803 49 'Ulg”
40 | NC-UNC | 1120 | 0958 | 43 | .0890 0 | NS 0038 1 0808 'f (40} 0790
48 | NF 120 | L0985 | 42 L0935 1610 | NS 1250 | L1088 l 38 1015
53 | NS 1250 | 1070 | 40 | L0980 532 | NS 1863 5 1860 1 J8. 11,1280
10 | NC 1250 | 11088 329 E 1015 36 | NS 1563 | 1382 30 1285
44 | NF 1260 | 102 | 87 | 0 24 | NS 1875 | L1604 | 26 | .1470
‘ \ 32 | NS 1875 | 1672 22 1570
3~32 NC-UNC JA380 | 1197 36 L1065 - 2 -
§:52 S Gl a 1B e n T AR B 1524 | NS 2188 | 1917 | 16 | .177
0| NF 1380 | 1218 | 33 | 1130 B2 NS 2188 | .1985 [ 12 | .1890
: ) . l %-20 | NC-UNC | 2500 | .2175 7| 2010
8-30 | NS Jd610 | 1423 | 30 1285 24 NS 2500 | 2229 1 -2090
32 | NC-UNC 1640 |7 29 ’ 1360 27 NS 2500 | 2260 3 2130
36 | NF 1640 1460 | 29 | L1360 28 | NI-UNF 2500 | 2268 3 2130
10 | NS | 1640 | 1478 | 28 | .1405 32 NEF 2500 | 2297 5 2188
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Unified and American Form Threads (Continued)
Tap Drill Sizes

Tap Drill size
is approximately 73% thread size

Tap Drill size

is approximately 75%

7 thread size

Nominal
Size

18
20
24
27
32

57
716~

3416
20
21
21

32
-4

(TN

I
SOy — — [ S0 SV SO B
SWIY L=1=20

Lo~ -

Pitch
Series

NC- U\C
NS

NI-UNT
NS
NEF

NC-UNC
NS
NI'-UNI
NS
NIF

NC-UNC
NF-UNF
NS

NEF-UNEI

N
NC-UNC
NIF-UNF

NS
NS
NEF-UNER

NC-UNC
NI-UNF
NEF
NS

NS i

NC- l NC

\l-—L\l- !
NEF-UNEF
NS
NS l
UNEF
U\C \

\
\1-[1\1( ‘

NEF

NEF-
NS

TQ |
xmw-uxhr}
NC-UNC
\P—L\b
\b--L\bb
NS :
NEF
NC-UNC
NF-UNF
NEF
NEF

L\Ll‘ ‘

|

19 1Y 1D 1D 1Y
SITITRSTIST]

5000
5000
.0000
.H000
0000
0000

0625
0625
5625
0625

R AR R
-] =1l =] =] =] ~]
ST T D Tt S
ISR RRRR )

oW

~1~1
i

0000
0000
.0000
0000
.0000

0625

1250
. 1250
1250

1875

Size,

Inches 75%
I Thread
2764 o
‘ 2800 174
.2851 [
2881 J
.2922 %
3314 5
3125 24
3179 Q
.3509 R
3517 | g
23911 U
4050 254,
A101 X
A131 Y
A113 Y
A459 | %G
4500 274
A675 2¢,
AT29 24
A759 | Vg
768 135
D084
0261
5354
L0384
.H660
.H709
.2889 §
.3979 874,
6009 195
| 6285 | 14
G169 5%
| .6604 14
6850 15
[ .6959 | 8¢
| -T091 i
7175 134,
7259 |7 B4
’ .TA76 Bs
.7800 94
| .8028 19,
| .8209 14
| .8286 1
.83%9 334
8125 | 9
8500 | 2
.S654 5%‘
.9050 76
L9188 7%
L0459 5%
0536 | 154
L9675 r'l,u/|
0759 | Sl
1.0264 | 1%
1.0322 | 634
1.0709 | 13
1.0889 | g
11514 | 1%,

! [ Tap Drill

Major Pitch

Diameter,| Diameter,| \pprnt
Inches |

g l‘apl)nll ST
l\)t-qmnl SO oy Maj Pitel S Dee 1_n‘ul
"‘i'e'ﬂf.“f N G D]i:fw:lco:c:yr.i Df‘}‘.'lc'i(.‘;‘;‘” \p!ffm ‘r‘ii.fil'z‘.“_'
Tap Drill . Thn d Tap Drill
2570 1Y -7 NC-UNC | 1.2300 | 1.1572 | 174 | 1.1091
2656 12 NF-UNF | 1.2500 | 1.1959 | 11t | 1.1719
2720 18 NEF 1.2500 | 1.2139 | 1137 | 1.2031
:35{3 154 -18 NEF 1.3125 | 1.2764 | 174 | 1.2656

1% -6 NC-UNC | 1.3750 | 1.2667 | 176 | 1.2187
3125 12 NF-UNF 1.3750 | 1.3209 | 119g | 1.2969
.3281 18 NEF 1.3750 | 1.3339 | 12§ | 1.3251
o
;;?,8 114 -18 NEF 1.4375 | 1.4014 | 1% | 1.3906
.3138 115 -6 NC-UNC | 1.5000 | 1.3917 | 11g | 1.3437

o 12 NF-UNF | 1.5000 | 1.4159 | 1%g | 1.4219
-3680 18 NEF 1.5000 | 1.4639 | 12 | 1.4531
.3906 oy e | 1 > 5

3970 716 = L NLk L2bZH D2 | 1 | 1.5156
.397 194 -18 NEF 1.5625 | 1.5264 | 13§ | 1.5156
+1040 154 -5% NS 1.6250 | 1.5069 | 12§ | 1.1531
1010 18 NEF 1.6250 | 1.5889 | 1574 | 1.57s1
4219 11418 NEF 1.6875 | 1.6514 l 148 | 1.6106
D)
:',]g? 134 -5 NC-UNC | 1.7500 | 1.620L | 125 | 1.5625
1531 16 | NEF-UNEF | 1.7500 | 1.709¢ | 1M§ | 1.6875
687 1% -5 ; NS 1.8750 | 1.7451 | 1M | 1.6575
A 2 —-415) NC-UNC | 2.0000 | 1.8557 | 1%g | 1.7812
1844 16 | NEF-UNEF | 2.0000 | 1.9594 | 147 | 1.9375
~§:§2 214 — 414 NS 2.1250 | 1.9507 | 124 (1.9062
2312 91{ —415] NC-UNC | 2.2500 | 2.1057 | 204 | 2.0312
5319 234 4 NS 93750 | 2.2126 | 215 2.1250
5169 214 —4 NC-UNC | 2.5000 | 2.3376 | 21 | 2.2500
o 234 —4 NC-UNC | 2.7500 | 2.3876 | 215 | 2.5000
5937 3 -4 | NC-UNC | 3.0000|2.8376 | 234 | 2.7500
5937 31{— | NC-UNC | 3.2500 | 3.0876 | 3 | 3.0000
{333 35— | NC-UNC | 3.5000 | 3.3376 | 3 §:L2&M
334 — l NC-UNC | 3.7500 | 3.5876 | 315 | 3.5000
L’T’(l’é 4 —4 | NC-UNC | 4.0000 | 3.8376 | 33;{ | 3.7500
L6875
7031
187 American National Pipe Threads
1187 : ill Sizes
1656 Tap Drill
.7656 I RootiDiame ap Dril
7969 Siesof | Number | 'eier il | il
8125 oo, | horTeeh | End of Pipe TR
i;)i:]l: anl‘m'hzsge. { L i Lq:u‘\”::: 1t
.8437 14 27 .3339 R 1339
3981 % 18 4329 i 437
.8906 3% 18 5676 NG | .58
i 14 14 .7013 %54 | 719
: ﬁi,fg 34 11 L9105 g, 921
0375 1 11'3 1.1441 1°n i 1.156
.9531 114 1115 1.4876 1's 1.500
9657 115 1115 1.7265 144 1.734
1.0156 2 1115 2.1995 275 2913
9844 215 8 2.6195 234 2625
1.0169 3 8 3.2406 314 3.250
LAY 3! s 3.7375 3%, 3.730
1.1406 4 8 | 4.2344 413 | 4.250
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Allowaneces for Fits

The allowances given in the tables below have been found
useful in the manufacture of machine parts. For special eases,

Rununing KFits

it may be necessary
given in the tables.

to inerease or decrease the allowances

Standard Fits

For Shafts with Speeds

For Shafts with Speeds
Under 600 R.P.NL

Over 600 R.P.M. Heavy

Diameter, l Ordinary Working | Pressure—Severe Working
Inches | Conditions | Conditions
Allowances, Inches | Allowances, Inc llu
Upto 13 —0.0005 to —0.001 —0. 000 10 —0 001
15t01 | —0.00075t0 —0.0015 ' —0.001 to —0.002
1 to2 —0.0015 to —0.0025 —0.002 10 —0.003
2 to3ls —0.002 1o —0.003 —0.002 to —0.001
315106 —0.0025 to —0.004 —0.004 to —0.005

Sliding Fits

For Shafts with Gears, Clutehes or Similar

Diamerer, Parts which Must be Free to Shide

| | With Play Eliminated—
For Light Service where Part Should Asscmble

Diameter, | Part1s lkeved to Shaft and l Readily —Some Fitting
Inches [ Clamped Endwise — and Selecting
No Fitting May be Required
| Allowances, Inches i Allowances, Inches
Up to ¥4 Standard to —0.00025 Stand: ml to +0. 0(‘()’0
1510 315 [Standard to —0.0005 'Standard to +40.0005
35106

Standard to —0.00075 Standard to -+0.00075

Driving Fits

|For Permanent Assembly of
Parts so Located that
Driving Cannot be Done
Readily

For Permanent Assembly
and Severe Duty and
where there is Ample

Room for Driving

. |
Dinmeter,

Inches

lm “hies Allowances, Inches Allowances, Inches Allowances, Inches
18] p 10 }§ —0.0005 to —0.001 Up to Y4 Standard to -+0.00025 +0.0005 to +-0.001
15101 —0.00075 to —0.0015 JZAUR! +0.00025 to -+0.0005 |+0.0005 to +0.001
1 to 2 —0.0015 to —0.0025 1 to 2 ‘7-0 0005 1o -+0.00075 +0.0005 1o +0.001
2 to3ls —0.002 10 —0.003 2 w3 140.0005 to -+0.001 +0.00075 to +0.00125
3151006 —0.0025 to —0.0014 3% 106 +0.0005 to +0.001 |+0.001 to -+0.0015

Foreced Fits

Dinmeter,

| For Permanent Assembly and very Severe Service—
Hydrauhe Press Used for Le

wer Parts

Inches Allowances, lmln
Upto 5 -+0.00075 («) +0. 001
15101 | +0.001  to -+0.002
1 to2 i +0.002 1o +0.003
2 w3y | +0.003  to +0.0041
3% 6 +0.001  to -+0.005

United States Standard Gage Sizes

For Sheet and Plate Iron and Steel

This is the recognized commercial standard for all uncoated
sheet and plate iron and steel, and is the legal standard to be

used in determining duties and taxes levied by the United
States, under act of Congress approved March 3, 1893.

| .~\ln|-_rn\nu:m- Approximute 5 | Approximate | Approxnate
Thicknoas ickness, | Weight per Weight per 1 S e g . | cight per | Wi "
No. of Gage ”1,’,,}]':._. ' “l;“ “l Sq l-'l_..(JuIn»A--‘ ’.\.| lll l‘nlnn:l- No. of Gage ”[.:.‘.‘;.I.“‘,\ : ; Ill;:.‘ll'::_'\j" "‘l Il o (l)zl,'. | >-|\. llel[h«r
(Fractions) (Decimals) [ Avoirdupois | Avoirdupois (F “(“Ulh) (Dscimals) 1 Avoirdupois | Avoirdupois
0000000 1/2 ) 320 [ 20.00 17 ' 9/|('70 L0563 306 2.25
000000 15/32 40688 300 18.75 18 1/20 .05 } 32 2.
00000 7/16 ABTH 280 1 17 .50 19 7/160 .0 I'.‘s’ | 28 1476
0000 13/32 4063 260 16 .25 20 | 3/80 L0375 24 1.50
000 3/8 375 240 15.00 21 11/320 L0341 22 1.375
00 11/32 L3438 220 [ 13.75 22 1/32 L0313 20 1.25
0 5/16 : ;l.f-) 200 { 12.50 23 9/320 L0281 | 18 1.125
1 9/32 180 l 11.25 24 1/40 025 \ 16 17
2 17/64 170 10625 25 7/320 L0219 14 .875
3 1/4 160 \ 10.00 26 3/160 L0188 ‘ 12 .75
4 15/64 150 | 9 375 27 11/640 L0172 [ 11 L6875
5 7/32 140 ' 8.75 28 1/64 L0156 10 .625
0 13/64 130 8.125 29 9/640 L0141 9 5625
7 3/16 120 7.5 30 1/80 L0125 b} 5
8 11/64 110 l > 31 7/640 L0109 7 L4375
9 5/32 100 | 32 13/1280 L0102 6% 4003
10 9/64 90 i 5.625 | 33 3/320 L0091 6 .37
11 1/8 80 5.00 | 34 11/1280 .0086 5% .3438
12 7/64 70 4.375 | 35 5/640 L0078 5 L3125
13 3/32 60 375 | 36 9/1280 .0070 415 2813
14 5/64 50 35 Ve Y 17/2560 L0066 41 2656
15 9/128 45 2. 38 1/160 .0063 4 25
16 1/16 | 40 | 2.8
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Table of Cutting Speeds—Revolutions per Minute
Feet per DiasMeTER, INCHES
_Min. | Ve Ve e Va e % s A % % I 1 | 1V | 1% | 1%
15 917 458 | 306 | 229 | 183 | 153 | 131 | 115 | 91.7| 76.4| 65.5] 57.3| 50.9| 45.8] 41.7{ 38.2
20 1222 G11 407 | 306 | 244 | 204 | 175 | 153 | 122 | 102 | S87.3| 76.4 67.9] O6L.1| 55.6| 50.9
25 1528 764 | 509 | 382 | 306 | 255 | 218 | 191 | 153 | 127 | 109 | 95.5] 84.9| 76.4] 69.4 63
30 | 1833 017 | G611 | 458 | 367 | 306 | 262 | 229 183 | 153 | 131 | 115 | 102 91.7| 83.3| 76

40 2445 1222 815 611 489 407 349 306 244 204 175 | 153 136 122 111 102
50 3056 1528 | 1019 764 G611 509 437 382 306 255 218 | 191 170 153 139 127
60 3667 1833 [ 1222 917 733 611 524 458 367 306 262 | 229 204 183 167 153
70 4278 2139 | 1426 | 1070 856 713 G611 535 428 357 306 | 267 238 214 194 178
80 4889 2445 | 1630 | 1222 978 815 698 611 489 407 349 | 306 272 244 222 204
90 5500 2750 | 1833 | 1375 | 1100 917 786 688 550 458 393 | 344 306 275 250 229

100 | 6112 3056 | 2037 | 1528 | 1222 | 1019 873 764 611 509 437 | 382 340 306 278 255

125 7639 3820 | 2546 | 1910 | 1528 | 1273 | 1091 955 764 637 546 | 477 424 382 347 318

150 9167 4584 | 3056 | 2292 | 1833 | 1528 | 1310 | 1146 917 764 655 | 573 509 458 417 382

175 Salie 5348 | 3565 | 2674 | 2139 | 1783 | 1528 | 1337 | 1070 SO1 764 | 668 594 535 486 416
200 s 6112 | 4074 | 3056 | 2445 | 2037 | 1746 | 1528 | 1222 [ 1019 873 | 764 679 611 5506 509
250 7639 | 5008 | 3820 | 3056 | 2516 | 2183 [ 1910 | 1528 | 1273 | 1091 | 955 819 764 69 ¢ 637
300 : D167 | 6112 | 4584 | 3667 | 3056 | 2619 | 2292 [ 1833 1310 1146 (1019 917 833 764
350 sy e 7130 | 5348 | 4278 | 3565 | 3056 | 2674 | 2139 1528 (1337 [1188 (1070 972 891
400 e A S140 | 6112 | 4889 | 4074 | 3492 | 3056 | 2445 1746 |1528 |1358 1222 |1L11 |1019
500 S a2 coo | 7639 | 6112 | 5093 | 4365 | 3820 | 3056 2183 [1910 {1698 [1528 [1389 (1273
600 s : oL OI6T | T334 6112 | 5238 | 4584 | 3667 2619 (2292 2037 [I1833 [1667 [1528
700 oo R 8556 | 7130 | 6112 | 5348 | 4278 | 3565 | 3056 |2674 |2377 |2139 |[1945 |1783
800 ente T oo | 9778 | S149 | 6985 | 6112 | 4889 | 4074 | 3492 3056 |2716 |2445 |2222 |2037
1000 i 8731 1 7639 | 6112 | 5093 | 4365 [3820 '3395 3056|2778 125406

Feet per Draserer, [NCHES
JAlin | 1% |0 14 | VA [ 2 |2V | 2% |2% [ -3 | 3V 0| 3% |7 334ENIRuTAT | 4GRS T e S LG W R 6
15 35.3| 32.7| 30.6| 28.6| 25.5| 22.9/ 20.8| 19.1] 17.6| 16.4| 15.3] 14.3| 12.7| 11.5| 10.4! 9.5
20 47.0| 43.7| 40.7| 38.2| 34.0] 30.6| 27.8] 25.5| 23.5] 21.8] 20.4| 19.1] 17.0{ 15.3] 13.9| 12.7
25 58.8| 54.6| 50.9| 47.7| 42.4| 38.2| 3+4.7| 31.8] 29.4( 27.3| 25.5] 23.9] 21.2| 19.1| 17.4| 15.9
30 70.5| 65.5| o61.1| 57.3] 50.9] 45.8| 41.7| 38.2| 35.3| 32.7] 30.6| 28.6] 25.5| 22.9| 20.8| 19.1
40 [ 94.0| 87.3| 81.5| 76.4| 67.9] G6l.1] 55.6] 30.9] 47.0| 43.7| 40.7| 38.2| 34.0] 30.6| 27.8] 25.5
50 | 118 109 102 95.5| 84.9] 76.4] 69.4| 63.7| 58.8] 54.6| 50.9] 47.7| 42.4| 38.2| 3+4.7/ 31.8
60 141 131 122 115 102 91.7| 83.3| 76.4| 70.5| 65.5( 61.1] 57.3] 50.9| 45.8| 41.7| 38.2
70 165 153 143 134 1y | 107 97.2| 89.1| 82.3| 76.4] 71.3] 66.8] 59.4| 53.5| 48.6| 44.6
80 188 175 163 153 36 122 11 102 04.0] S87.3| 81.5] 76.4| 67.9] 61.1| 55.6| 50.9
90 212 196 183 172 153 138 | 125 115 106 08.2| 91.7| 85.9/ 76.4| 6S8.8] 62 57.3
100 235 218 201 191 170 | 153 139 127 118 | 109 102 095.5| 84.9] 76.4] i
125 204 273 255 | 239 | 212 191 174 | 159 147 136 127 119 106 95.5| 9.6
150 353 327 306 | 286 [ 2355 | 229 | 208 | 191 176 | 164 153 143 127 115 5.5
175 411 382 357 334 | 207 | 267 | 243 | 223 | 206 191 178 167 149 | 134
200 470 137 107 382 340 [ 306 | 278 | 235 | 235 | 218 | 204 191 17 153
250 588 516 09 177 124 382 347 318 204 273 255 239 212 191
300 705 655 Gl 573 500 158 | 417 | 382 353 327 | 306 | 286 | 255 | 229
350 | 823 7641 713 | 668 | 594 | 535 | 486 | 446 t11 | 382 | 357 | 334 | 297 267
100 040 873 SI15 | 764 | 679 | 611 556 | 509 | 470 | 437 | 407 | 382 | 340 | 306
500 | 1175 1091|1019 | 955 | 849 | 764 | 694 | 637 | 588 | 546 | 509 | 477 | 424 | 382
600 | 1410 1310|1222 (1146 [1019 | 917 | 833 | 764 | 705 | 655 | G11 573 | 509 138
700 | 1645 1528 [1426 (1337 |1188 [1070 | 972 | 891 | 823 | 764 | 713 | 66S | 594 535
800 | 1880 1746|1630 [1528 [1358 [1222 [t111 (1019 | 940 | 873 | 815 | 764 | 679 | 611
1000 | 2351 2183 (2037 [1910 11698 [1528 1389 [1273 [1175 11091 [1019 | 955 | S49 | 764
Fect per | DiaveTrer, INcues D até
—AMin, | 6% 7 | 7% |_8 | 8% |_9 | 8% | 10 ; 11 | 12 13 14 O L e
15 8.8 8.2 7.6 720 6.7 7 6.4 6.0} 5.7l w552 {7 S| A 4 A | S USRS U 6 S e IR
20 11.8| 10.9| 10.2] 9.5/ 9.0 8.5 8.00 7.6] 6.9 6.4 5.91 5.5/ 5.1} 4.8f 4.5} 4.2
25 14.7 13.6| 12.7] 11.9] 11.2] 10.6/ 10.1 9.5| 8.7 S8.0f 7.3 6.8 6.4 6.0/ 5.6/ 5.3
30 17.6 16.4 | 15.3] 14.3| 13.5] 12.7]° 12.1] 11.5] -10:4}. 9.5|0 S8l =S 2 7L Gl ENnTE 2 N O ER O
10 23.5| 21.8| 20.4/ 19.1f 18.0] 17.0f 16.1] 15.3] 13.9| 12.7] 11.8] 10.9] 10.2f 9.5] 9.0} 8.5
50 20.4| .27.3| 25.5 23.9| 22.5] 21.2| 20.1f 19.1| 17.4] 15.9] 14.7]" 1356} 1247 1T ESEIE2RN1026
60 35.3| 32.7| 30.6] 28.6] 27.0] 25.5| 24.1|] 22.9] 20.8] 19.1| 17.6] 16.4] 15.3] 14.3| 13.5] 12.7
70 1.1 38.2| 35.7| 33.4] 31.5| 29.7| 28.1| 26.7| 24.3| 22.3] 20.6] 19.1} 17.8 16:7f 15.7} LEL.9
80 17.0( 43.7| 40.7| 38.2| 36.0[ 34.0| 32.2| 30.6| 27.8] 25.5| 23.5] 21.8| 20.4] 19.1| 18.0] 17.0
90 52.9| 49.1| 45.8] 43.0| 40.4| 38.2| 36.2| 34.4] 31.3] 28.6| 26.4] 24.6] 22.9] 21.5] 20.2} 19.1
100 58.8| 54.6| 50.9] 47.7| 44.9] 42.4| 40.2| 38.2| 34.7| 31.8] 29.4] 27.3] 25.5; 23.9] 22.5| 21.2
125 73.5| 68.2| 63.7| 59.7| 56.2| 53.1 50.3| 47.7] 43.4| 39.8| 36.7| 34.1] 31.8] 29.8] 28.1| 26.5
150 88.1( 81.9| 76.4[ 71.6] 67.4] 63.7| 60.3| 53.3| 52.1| 47.7| 44.1f 40.9] 38.2) 35.8| 33.7 31.8
175 103 05.5( 89.1| 83.6] 78.6| 74.3| 70.4[ 66.8] 60.8| 55.7| Sl.4| 47.7| 44.6 41.8| 39.3] 37.1
200 118 109 102 095.5 89.9[ S+.9] 80.4] 76.4f 69.4] 63.7[ 58.8] 54.6| 30.9 47.7| 449 424
250 147 136 127 | 119 112 106 101 95.5| 86.8| 79.6] 73.5] 68.2| 63.7] 39.7| 56.2i 33.1
300 176 164 153 143 135 127 121 115 104 95.5| 88.1| S81.9] 76.4| 71.6| 67.4 63.7
350 206 191 178 | 167 157 149 141 134 1228 ST 103 95.5| 89.1] 83.6{ 78.6; T+.3
400 235 218 204 191 180 170 161 153 139 127 118 109 102 05.5, 90.0 St
500 204 273 2550 |£23 9818925888212 8 KO0 T 191 174 159 | 147 136 | 127 119 112 | 106
600 353 327 306 | 286 [ 270 | 255 | 241 | 229 | 208 191 176 | 164 153 | 143 135 127
700 411 382 357 | 334 [ 315 [ 297 | 281 | 267 | 243 | 223 | 206 | 191 178 | 167 157 149
800 470 437 407 | 382 | 360 | 340 [ 322 | 306 |278 | 255 | 235 | 218 | 204 191 180 170
1000 588 546 509 | 477 | 449 | 424 | 402 | 382 | 347 ['318 | 204 |'273 | 255 ] 239 2250 | 212
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Hardness Conversion Table for Nickel Alloy Steels (Approximate)

e e Toste || mamr——| Yo | iy
3000 K. Hardness l’e'r:\n_ﬁ(l %g"}‘:‘n‘ }xog“ltl: Shore h(‘\r"l'g"o'(;' 3000 Kg. | Hardness I’,}’rnn_xid lC-l(;Ll:lL‘,‘ :z)(?(l:]: Shore (lxrclrgbol
I0cmem Carsl Nomber | GORE ) Brale | 1 pall | meCar] Number | GOES | Brao | s Bl | < | SORUNS
767 880 | 66.5 | ..... |93 345 311 328 j 33 1075 | 46 155
225 | 745 | 840 | 65.5 | ..... 91 | 3.50 302 319 | 32 107 45 150
2.30 1Dy SR04 S IS S 87 , 3.55 293 300 | 31 | 106 43 145
2.35 682 | 737 | G B 84 | 3.60 285 301 | 30 | 105.5 | 42 141
2 .40 653 | 697 | GO 81 i, |  3.65 277 292 | 29 1045 | 41 137
2.45 627 | 667 | 58.5 | ..... 79 323 | 3.70 269 284 | 27.5 | 104 40 133
2.50 601 | 610 \ BTE5T| ke, 309 ‘ 3.75 262 276 | 26.5 | 103 39 129
255 | 578 | 615 | 36 297 I 3 80 255 269 | 25.5 | 102 38 126
2.60 | 555 | 391 | 54.5 285 I 3 85 248 | 2061 24 101 | 37 | 122
2.65 534560 R 53T T|FLl. ‘ | 274 ‘ 3.90 241 \ 253 | 23 100 | 36 118
2.70 | 514 SN 50 B [ R » | 26 . 395 235 247 | 215 | 99 | 35 115
2.75 | 495 | 523 | 51 il | 253 ‘ 4.00 220 241 | 205 | 98 34 11
2.80 | 477 508 | 49.5 | 243 ' 4.05 | 223 234 19 97 | (R
2.85 | 461 | 491 | 485 | ..... 235 i 4.10 ' 217 228 | 17.5 | 65| 33 | 105
2.90 | 444 472 | 47 1 | 225 i 1.15 212 \ 222 16 | 955 ! | 102
2.95 ‘ 429 | 455 | 45.5 ‘ 217 l 420 | 207 | 218 15 94.5 | 32 100
3.00 | 415 | 440 | 445 i 210 4.30 \ 197 | 207 | 12.5 | 93 30 | 95
3.05 | 401 | 425 | 43 N 202 ‘ 440 187 196 | 10 | 90 .3% o oD
3.10 | 388 | 410 | 42 ‘ 195 1.50 179 | 188 | 8 89 Ty T
3.15 | 375 | 396 | 40.5 | 188 : 4.60 170 178 5 87 | 26 | 83
320 qaR RS20 RIS g IR ue s 182 ‘» 4.70 | 163 | 171 5 85 | 25 | 79
3.25 | 332 379 a8 e sl 110 176 1.80 156 163 ! S3 | 476
3.30 | 341 360 | 36.5 | 109 | 170 \ 4.90 l 149 | 156 . g1 | 23 73
3.35 | 331 350 | 35.5 | 108.5 | 166 5.00 | 143 | 150 1 78.5 | 22 71
3.40 | 321 33¢ 5 | 108 160 5.10 | 137 143 | 76.5 | 21 67
(Values in italics beyond normal range—jfor information only.)
Weight of Iron and Steel Sheets—Ibs.
'I'hi—(_'_kn:-nn by lﬁrnl_in_u_huln (;LII.'J‘ d 2 =% || Thickness by American (Brown & Sharpe’s) Gage
No.otGue | Thiosmes | WesbpwBaFL_ || x ogae | ks | _SemMBR g
0000 [ 451 1816 18 52 0000 16 1S 10 1S 77
000 | @5 il oo 17.34 I 000 @ 1096 | 1638 16.71
00 . .38 [ 15520 ‘ 15.50 | 00 ; 11.59 1488
0 34 [ 13.60 [ 13.87 ; 0 300 13.26
1 I 12.00 | 12.24 ‘ 1 ‘ : [ 11.57 ‘ 11.80
2 ‘ .284 1136 11 59 2 2576 ‘ 1030 10.51
3 t 259 | 10.36 (R | 3 2291 | 9.18 9 36
4 238 ‘ Q.52 9.71 ; 4 2013 8.17 8 3
5 | 22 | S.80 [ 8. 98 (! 5 (1819 7 . 7.42
6 ‘ 1203 8.12 8 28 1 6 1620 \ 6 ‘ 661
7 18 7.20 1 7.34 | 7 1413 5 1 5 89
8 | 165 6.60 ; 6.73 ‘ 8 285 | 5 5 24
9 148 5.92 ] 6.04 il 9 1144 l 1.8 4 67
10 134 5.36 5.47 ! 10 1019 | 4 4.16
11 12 4 80 ! 4.90 I 11 0907 | 3. 3.70
12 109 45360l A5 T 12 10808~ |” « 3.8 3.30
13 [ 095 3 80 3.88 I 13 L0720 2. 2.94
14 .083 3132 3.3¢ | 14 I L0641 f 2.5 2.62
15 | 072 2 88 2904 1 15 :’ 0571 | D 2.33
16 065 2 60 2 65 ' 16 ' L0508 2 2 07
7 .058 2.32 2 37 17 | .0453 1.8 1 85
18 049 1.96 2.00 I 18 0403 1.6 1 64
19 042 1.68 1.71 I 19 » 0359 | 1. 116
20 ‘ 035 ] 1.40 1.43 l 20 L0320 Tt ; 1 31
21 & 032 | 1.iog- 4| 1.31 ‘ 21 i R \ 116
22 . .028 1.12 1.14 ‘ 22 0253 | g ‘ 103
23 ? 025 | 1.00 ool 23 | o226 | | 922
24 : .022 .88 .898 i 24 | L0201 ! 1 .820
25 | .02 l 80 816 |l 25 ‘ 0179 730
26 i .018 i 72 734 I 26 ‘ .0159 .619
27 ; .016 .64 -653° -l 27 L0142 579
28 | .014 56 571 28 | L0126 514
29 | 013 52 530 || 20 0113 461
30 l 012 .48 .490 ‘ 30 | L0100 408
3 ‘ .01 .40 408 1 31 ‘ L0089 .363
32 { .009 | .36 .367 i 32 | L0080 .326
33 \ .008 .32 , 326 t 33 L0071 .290
34 , .007 .28 .286 il 34 i 0063 257
35 ! 005 .20 .204 | 35 | .0056 .228
Specific gravity.....cconeeonsrescases Iron 167f Steel 7.854 As many gages differ, and even the thicknesses of a certain specified gage
Weight per cubic foot. ... ....oooovann - 480. = 489.6 are not assumed the same by all manufacturers, orders for sheets and wires
Weight per cubicineh.. ... o L2778 A L2833 should always state the weight per square foot or the thickness in thou-

sandths of an inch.
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Brown & Sharpe Tapers

% x| -jo e
0 A e A T e R
3 / b A ¥ 1 % 1% i = =|'|: §§
T U T ; N | o S
gl / 2 g = g w 1818y a.
Az 04 0101 glge o ol i
o) /‘3 x L/ / : /] i = [
V// /:a/:é-s,;,/ : 4PN4 =
= i/ 7, et o T4 = 4 — — — —_———
ko % ;_/ = - = gj ARBORS COLLETS
RAD.C | /A

NOS. 1 TO 6 TAPERS
USUALLY DO NOT HAVE TAPER 14 PERFT.
TANGS FOR END MILLS:
THESE TAPERS DO HAVE Y_DIAMETER, NUMBER OF THREADS AND HAND, AS
TANGS FOR DRILLS. SPECIFIED. TO MATCH DRAW-IN BOLT. (WHERE POSSIBLE,
MAND OF THREAD SHOULD MATCH HAND OF CUTTER).

}_—_

All dimensions are in inches.

* : ; . Rt i [ [
\ q Plug Depth P oy ol shants l |
’ (l,;lll)']'llll, Diam ke \\lu_\' Shank sl‘[;‘,','hl: Pro- I.(-nuth‘ Width |Length! Diam- Thirk-lnndgus Radius
N -5 at | ot Lnd 7 from | Length “CoF i jects | of of | of eter of  ness of of | o
No. | Taper aoil lofSoel ‘.l\ l | End of | with out from Key- Key- | Arbor | Arbor  Arbor Tonzue Tonzue
T of | l'."'r End & B &s r [ [Spindle) Tang | pon. | l'iﬂflkof wayt | way |Tongue Tonzue Tonzue Circle ata
aper | Foot e & S** ror | = | Sock |
; Stand-| Mill. [Miscell. 1 [Soe |
| ard Mach. 2 | =1
D A [ VR (et
T1 | 50200 | 20000 | 2392 | Bt 3% | 030
_*2 50200 | 25000 | .2997 | 134} S 3 030
‘ | 8752 | 105t |- B 010
*3 50200 | .31250 134
e -
T — 174023 | |14 | = o
4 | .50210 | .35000 |—1023 LAY A
Rl S i g | 0| T | % |
BBL|_ | 1| 3
5 50160 | 45000 2
e B [ [ T S [T S
g it ‘;’)()329 50000 | .5996 | 2341
) L B = lEa 72[ “
7 | .50147 | .60000 | 275 | |
| T S | 3 060 e |
8 |.50100 | .75000 | .S98T | 3%} 10| U |
9| 50085 | .90010 | 10670 | j-d4d. | o 860F o8 |
ot 114 .SGO 3¢
o 1.010 | 7
10 | .51612 [1.04465 1.2892 5001 1.010
& oo § ‘ e 6l 1 1.010 | 5
513 2% | 37, I1.: TCo
11| .50100 |1.24995/— oo - =L == RIS R L iy
— = 15318 | 6341 124 o | 6% £ | Bfe | -+ 16 |1.210 | s
12 | 49973 |1.50010 17968 | T8 | TEL| |} OV BECO T8
! T o | S O {irmisd |
T 13 [ 50020 | 175005 2.0730 | 7541 3 _|1710| 36 | 3% | 170
L1 .50000 | 2.00000 23137 | 814t | 814 g 1960 | | Ss | 190
_ 15| .50000  2.25000 2.6146 | 8311 2210 | % iz | 210
_16_|.50000 | 2.50000 2.8851 | 9141 24501 35 | 1 230
_ 17150000 |2.75000| 3.1562 | 9341 |
18750000 | 3.00000] 3.4271 | 1014 | | | i
:;\.‘.“’luo‘l l‘hy American Standards Association. t3pecial lengths of keyway are used instead of standard lenzths in some
B & S Standard” Plug Depths are not used in all cases. places. Standard lengths need not be used when keyway is for dniving ouly

1These lengths are standard for shank cutters. and not for admitting key to force out tool.
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Approximate Diameters at Large Ends of Brown & Sharpe
Standard Taper Holes at Standard Plug Depths

T = Approx. Diam. at < z
No. of Taper l.:Iruc Ind, Inches No. of Taper

Approx. Diam. at

Approx. Diam. at
Large IEnd, Inches

No. of Taper Large Iind, Inches

6 1964 10
7 2o 11
9 15 12

14 14 2114
115 16 2%
11345 | 18 36

Milling Machine Standard Tapers

As adopted by the Milling Machine Manufacturers of the National Machine Tool Builders

TO SHARP CORNER

* Association

TAPER 33IN.PER FO(\)T No. of Taper
10
— 20
‘ Al 30
‘ | < 40
7 S
/ ///< STD, 50
- 005-L

A, Inches B, Inches *Threaded End of Draw-In Bolt
4 1
/8 Y5
114 5
Lo/’ 13 NG R-H:
3 72 > NG,
14 : { 54" 11 N.C., R.II.
23 19/, 5" 11 :\:.(f., R.H.
& & 1" 8 N.C.,, R.II.

*End of Draw-In Bolt is threaded with two sizes of thread. The lorger
size thread is used in threaded hole in Arbors and in Adapters where possi-

ble, but limitations en certain Adapters require the use of a threaded hole
to fit the smaller Threaded End of the Draw-In Bolt.

The Jarno Taper

Taper per Foot = 0.6 Inch.
No. of Taper
s
No. of Taper

10
No. of Taper

2

Diam. Large Ind

Diam. Small End

Length of Taper

Taper per Inch = 0.05 Inch.

In the Jarno system, the taper of which is 0.6 inch per foot or 1in 20, the
number of the taper s the key by which all the dimensions are immedintely
determined. Thot s, the number of the taper is the number of tenths of an
inch in diameter at the small end. the number of cighths of an ineh at the
large end, and the number of halves of an anch n length or depth. For
example: the No. 6 wtaper 1s six-cighths (34) inch divmeter ot large end,
six-tenths (%i0) inch diameter at the small end and six-halves (3) inches in
larly, the No. 16 taper s sixteen-cighths, or 2 inches dinmeter
at the larg d; sixteen-tenths or 1.6 inches at the small end and sixteen-
halves or 8 inches in length,

Morse Tapers

=
=

Ve aner

NNNNANANNY

TRAREENN

NN

I
All dimensions are in inches.
SHANK EYWAY 1 | |
N “ Diam. | Dium > Depth Depth Stand-|————— LHLL\" l~""l,"f' - oy I Num-
Num-=| Sepii | at End e | ot of | P Socketr,  Taper Taper Bz
berof o smaill . o |Whole| Drilled/Ream-l 5ro, | Thick- Diam- |  to Per Per 3
Taper ]z“'l‘ L »Lcnglh.l)up(h Hole Ii:dl DL’I,:’]. ness .lknulh'l(udiua cter  Radius \\'idlhlkn;:lh Key- Inch Foot Key
| | Hole | { WAy
o | 0> i P e | | O RO S | o || e | 5000 |

0 252 561 | 2115 '..z @ .3'/{(, 206 | 2 | 1562 U 3% | .235 | .04 | 160 Us | 1'% | 052050 | 62460 0
'l .:}E‘J : 7’"}{5 .3%:, 286 | 2% | 214 | 2031 % | %6 | 343 | .05 | .213 % 2U6 .U-195§3 59858 l
'2 ;)!_Z :5}"\ 2194 '.’2.1/ 23¢ 2:/“" ‘ :’.’)()_ U A 174, .Uli .260 %120 .()-}99-’)1. -3
3 SN 3% | 361 3% | 3Y4 | 3% | 3125 Us | 2 24| .08 .3'..!'.’. 13 | 3% | .050196 3
4 1.020 1 .:' 47% | 4%% 1:}1}, 415 | 4Y; 1687 % s o | 10 | 4 l§ 14 3% 051938 4
5 1.47.’_’) [1.748 | 614 | 5% | 5%5 | 52 | 5% | 6250 % 36 11134 | 12 | .635 | 115 | 4154 | .052620 r)
6 | 21162494 | 8% | 814 | 7135 | 74| 734 | 750 | 1% | 1 |2 15 | 760|134 |77 | 052137 6
7 2.750 13.270 '11%% 11114 1103 10%; '10 1.125 134 % 2% AR 11,1351 254 19V | .05200 6240 7
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Adapter Bushings, Cutter
Adapters, Milling Machine..
Angular Cutters. . ..

Arbor Adapters, \llllm;_, Machine.. ')1
Blanks, Drill Chuck ............ 53
b‘lccv(-s, Milling Machine. . ...... 49

Arbors—

Cam Lock, Milling Machine. .. .. 49
Milling Machine.............. 46-53

Bevel Gear Cutters............. 42, 43
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Bolts, Draw-In..  ......... 54, 61

Bushings, C utter Ad: (140] ¥E) SRR 59

e
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Carbide Cutters......... .. ... 9

Chuck Adapters, Milling M: achine.. 58

Chucks—

Spring, Grinding Machine. .. .. .. 64
Spring, Milling Machine. ......... 63

Clearance on Cutters............. 6

CGlish NOIINE oo S o il 2t 8

Coarse-Tooth \llllm;, Culters. . . .. 11

Collet Blanks........ S e s 61

Collers—

.\lll}llllg Machine . . 46, 59, 60, 62, 63
Polishing and Finishing

Machine. TN Ol e 01
Concave Cutters. ................ 31
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SR s e e e s 9
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B1E0Y g P GNINE e  SEE o 38=11
Ground Formed. . ..ovvvennnn.. 36
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Woodrull Key Seat............. 29
Cutting Lubricants............... 6
D
Double Angle Cutters............. 30
Draw-In Bolts................. 54, 61

Drill Chuck Arbor Blank..........
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Feeds and Speeds for Milling Cutters 6
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Teeth, Compar: Wtive Sizes. ... .... 15
(.rm(hn" Machine Chucks. . . 64
Ground IFormed Cutters. ......... 36
Ialf Side Milling Cutters. . ...... 15
Helical Plain Milling Cutters. 7512
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Jewelers® Saws. ... ... L 35

K
Key Seat Cutters, Woodruff....... 29
Keyways, Cutter, Standard........ 32
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Lubricants, Cutting.............. 6

M

Machinists® Tools. . ............. 65
Metal Slitting Saws. . ...... 23k 0:

Milling, C (b s e 8
Milling Cutter Information.5-9, 18, 38
(B AR e i s o & T R !
Machine Adapters. . .514-59
Machine Arbor Sleeves. .. .. 19

Machine Arbors. ... ....... IG—')J
Machine Chueks .. ... ..... ... 63
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Mills—
DY 3 e e I I e A e 2 18-28
Shel I i e S 28
Mitre Gear Cutters. . .......... 42, 43

O

Other Useful Equipmcnt ...... 68,69
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ters, Spur Gear 'lc~lnu., Fixture,
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Tron Straight Edges, \V ork Driv-
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ings, Lathe Mandrels, and Publi-
cations
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Plain Milling Cutters........... 10, 12
Polishing and Finishing
Machine Collets. . .............. 61
R Umps. o ae - e o OO 67
R
Rotary Shears. ....ccovenenaeann. 33
S
Saws—
IFor Soft Metals. . .............. 32
Jewelers o, ool e 35
Metal Slitting. ... ..o o-.e 32. 33
Screw Arbors, Milling Machine. ... 53
Machine Tools. e L 67
Slotting Cutter Arbors, - o1 vosy: 53
Slotting Cutters..............3 31, 35
Setting of Gear Cutters........... 38
Sharpening Cutters........... 5,6. 38
Shell End Mill Arbors. .. .. .51, 52
MGIISE . oo i e e 28
Side Milling Cutters. ... ...... 13-16
Sleeves, \ll)()l, Milling Machine. .. 19
Slitting Saws, Metal. ..., .. 32, 33
Slotting (,ullch, SCIe W v it 31, 35
Special CULEErs.. o e 7
Speeds and Feeds for Milling
Gutlers. .o in onis ot Ry 6
Spiral Ind Mills............... 18-28
Mills, Gutters fore., .. - ruoisae 30
Spring Chucks, Grinding
Machine s s At 61
Chucks, \ll]lln;, Mac lnn( 63
Collets, Grinding Mae hine . 61

Collets, Milling Machine.39,60, 62,63
Collets, Polishing and Finishing

Machine s et SRR 61
Sprocket Wheel Cutters. . ......¢ 36, 37
Spur Gear Cutters. .............« 38—11
Staggered Tooth Side Milling

CULLerS . oo e e 13
Stocking (,ultcr~ Involute
SPUL Gear oo e 44
Straddle Sprocket Cutters . ........ 36
T
l Slot Gutters s e 28
Tables 5. las S o 70-78
Allowance for Fits. . ............ Tt
Brown & Sharpe Tupers....... Ty T
CutiingiopecdSi TR )
l)uuml Equivalents. ........... 70
Hardness Conversion ........... T
Jarno aperss e ie o s 78
Measures of Weight. .. ... ...... 71
Metric and English
LEquivalent Measures.........- 71
Millimeter E qm\.\l( NESE e e 70

Milling Machine Standard Tapers. 3

Morse Dapers e s o 78
Speeds and Feeds for Milling

Cullers S o 6
Tap Drill Sizes . ............. T2, T
Unified and American Form

Threads e sy Tt S 72, 'J

United States Standard Gage Sizes 7

Weight of Iron and Steel \h(-(-h : .6
Teeth, Gear, Comparative Sizes.... 43
Tungsten Carbide Cutters,

see Carbide Cutters............. 9

“7

Woodrufl Key Seat Cutters........ 29
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