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Milling Cutters......................
Arbors, Adapters and Collets 
Tables......................................

In addition to Milling Cutters, Arbors, Adapters and Collets 
shown in this catalog, the following equipment is listed in Small 
Tools Catalog No. 35.

Electronic Measuring Equip
ment

Machinists’ Tools 
Gages (Plug, Ring and Caliper) 
Johansson Gage blocks 
Screw Machine Tools

Pumps

Other Useful Equipment

See Pages 65-69
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BROWN & SHARPE

MILLING CUTTERS
ARBORS, ADAPTERS and C01LETS
CATALOG No. 36C

Trade Mark 
Keg. U.S. Pat. Off. 

and Foreign Countries

I Ml* O It TA -V T

Prices for the items in this catalog arc shown in price list. 
In ordering, always 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.

1055
SHARPE MFG. CO.BROWN &

PROVIDENCE 1, R.I., U.S.A.

E S T A B L 1 S II E I) 18 3 3

Also Manufacturers of

Milling Machines • Grinding Machines • Screw Machineso o
Machinists’ Tools • Gages • Johansson Gage Blocks 

Electronic Production Measuring Equipment 
Screw Machine Tools • Pumps 

Other Useful Equipment
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Main Office and Works: 1* It O V I II E \ C I! I, It . I . , U . S . A .
II R O W -\ &

SALES OFFICES:
KHOW * & SHAllPE >II O. CO.

.....................1617 Beacon Si., Waban 68, Mass.
...................................................... 7 Sou I h Main Si.
..................... 7 Bala Avenue. Bala-Cymvycl, Pa.
206 Whitehall Center, 1110 Brownsville Boat! 
.............................................1199 Dundas Si., Wcsl

Boston Area................................
West Hartford 7, Conn.............
Philadelphia Area......................
Pittsburgh 27. Pa......................
Toronto 18. Ontario. Canada.

ititowx a sii vitri: ro.
Chicago 6, 111.......................
Cincinnati 2. Ohio..........
Cleveland 13. Ohio...........
Detroit 2, Mich.................
Los Angeles 23, Calif.. . .

1HKOWN A $11 AIK PE OF MiW VOIKK. 1AC.
New York 7, N.Y.........
Hocliestcr 11, N.Y.. .
Syracuse 2, N.Y...........

Stocks of Brown & Sharpe Tools are carried bv hardware and 
supply dealers in the principal cities and towns in the United 
States and by the leading tool dealers in foreign countries.

.........................................626-630 Washington Blvd.
..........................................................1811 C.arcw 'Power
620 Penton Bldg.. West Third A Lakeside Avc.
...........105 Curtis Bldg., 2812 West Grand Blvd.

.............................................3010 East Olympic Blvd.

............................ . . 20 Vesey St.
................................ 1008 Genesee Valley Trust Bldg.
.......... 725 University Bldg., 120 East Washington St.

Of Genera! inherest
TERMS OF PAYMENT—UNITED STATES AND 

CANADA. Mechanics: Where our small tools cannot be 
obtained from dealers we pay transportation charges from 
factory to any place in the United States and Canada, and 
will ship upon receipt of remittance ui 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.

HpIIE business now conducted by the Brown A Sharpe Mfg.
Co. was founded in 1S33 by David Brown and his son 

Joseph 1L Brown. David Brown retired in 1S-11 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 
Jc Sharpe was formed. The Brown & Sharpe Mfg. Co. was 
incorporated in 1SGS.

The manufacture of Steel Rules and other tools of precision 
was begun by Joseph R. Brown in 1850. In 1S52 a similar line 
of work was begun by Samuel Darling and, in ISGG, the part
nership of Darling, Brown & Sharpe was formed, the business 
being carried on under that name until the partnership was 
dissolved by the purchase of Mr. Darling’s interest in 1S!)2.

All Brown & Sharpe products are made with the intention 
that they shall lie the best in their respective classes. Careful 
attention is given constantly to insure workmanship of the 
best quality. Should any defect become apparent in t lie 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. Many of the items in this catalog are protected 
by issued or pending United States patents and/or foreign 
patents.

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

our

ORDERING. Use tlie price list in ordering. Always specify 
the ORDERING NUMBER which appears both in the cata
log and in the price list, the name of the item desired and Cata
log No. 36C. All verbal instructions should be confirmed in writ
ing.

Orders arc 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.T. Title and right of 
possession will pass to customer upon delivery to carrier at 
Providence, R.I.

SHIPPING INSTRUCTIONS. State distinctly in giving 
shipping instructions, whether goods are to be sent by freight, 
express or mail. When instructed to ship by mail, we assume 
it is desired to ship by parcel post, insured. If no shipping in
structions arc 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 is 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 have 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 arc return
ed, the transportation charges must be paid and we particu
larly request in such cases that the name and address of the 
sender be marked plainly on the package. Always send a 
letter of explanation at the same time.

SPECIAL ORDERS. In ordering special tools, be sure to 
give full information, sketches and dimensions. While special 
tools often are required, we wish to impress on customers the 
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 dealers 
regularly selling our products display material, booklets, circu
lars and other selling aids as well as electrotypes for advert ising 
and catalog purposes. This material furnished upon request.

PURCHASING 'POOLS. We urge mechanics and manu
facturers to purchase our products from hardware stores and 
distributors, most of whom carry stocks for the convenience of 
users of our products. Where tools are not available 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 
seller may pay in respect to a sale. Prices F.O.B. Providence,

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

n on

transportation. Wre do not pay transportation 
costs or duties on shipments of goods to dealers except 
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.

on

Oipyrififit, 7955, by liroicn & Sluirpc Mfg. Co., Providence 1, R. I.



5BROWN & SHARPE MFC. CO.

Tin* sizes of cullers listed in I his catalog are in accordance with Simplified Practice Recommen
dation endorsed b\ the U. S. Department of Commerce ami are carried in stock regularly.

Till] value of a milling cutter is determined by the rate it 
ran produce, by the accuracy with which it can duplicate 
a required part and by l he number of pieces it can produce per 
sharpening. To be able to fulfill one or all of these outstanding 
requirements, a cutter must be made correctly, it must be de
pendable and it must be long-lived.

Brown A .Sharpe Cutters fulfill all of these requirements. 
They are made correct 1}', they are dependable, highly produc
tive and long-lived. Over 90 years 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.

In addition to the cutters shown in this catalog, we can 
make cutters of any size or shape or furnish any combination 
of 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 Cutlers Sharpened Properly
Lipped Spiral End Mills the double angle lands with which 
these mills are furnished should be preserved. These double

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 is allowed to become dull. A sharp cutter, 
also, increases the efficiency of production.

Cutters that are kept in good condition by frequent rc- 
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.

Experience is required to determine when a cutter has 
reached the point where sharpening is desirable. This, how
ever. is soon acquired if the cutters arc observed closely. A 
practice sometimes followed with satisfaction, where parts arc 
being milled in large quantities, is to establish a length of time 
for which the cutlers 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. 
Further information on page 38.

In sharpening Brown & Sharpe Spiral End Mills and Two

Fig. 2
Fig. I CUP WH EEL

STRAIGHT
WHEEL Work1 MovementWork

Movement

\ y^.
angle lands permit the correct cutting clearance to be main
tained with a strong tooth shape.

In sharpening the end teeth of Spiral End Mills under 14" in 
diameter, either a straight wheel can be used as shown in 
Fig. 1 or a cup wheel as shown in Fig. 2. W heels should be set 
to give approximately 4° cutting clearance and sufficient con
cavity to make the points of the teeth higher than any other 
part. Should repeatetl sharpenings eliminate the center hole, 
the efficiency of the end mill is not impaired.
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Clearance on Cullers
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 
J'ig". When repeated sharpening increases the land to such a 
width as to exceed the limits named above, the heel or back 
end of the tooth may be ground off to bring the land to its 
original width.

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 arc desirable on such materials 
as aluminum, brass, coppei and most non-mcl:111 i<• materials.

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 Y$" to 
3" in diameter is 13 to 5 degrees respectively and on cutlers 
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

I Clear- 
Cuttcr Diam. 1 ancc 

1 Ancle
| Clear

ance 
Ancle
13°

I Clear- I 
Cutter Diam. cnee !

I Ancle
W to •* s" \~r

to %u 
Vs to 1

Cutter Diam.

C)°I \Ys" to 2"
I 234" to 3" I K
I 3K>" »P __

V%
11°

Ytz* to Y" I io°
s°

4°7°

Cutting 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 increasing the per
centage of oil an improvement in finish is obtained. Emulsions 
are better coolants than oils and, therefore, are used when 

: desirable than finish. A commonly used emul-

Cast iron and bronze arc usually 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 clean 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.

cooling is mor<
sion is one part of soluble oil to twenty-five parts of water.

Speeds and F<mmIs for Milling Cullers
The proper speeds and feeds are fundamental for the best performance of milling cutters. While 

no exact figures can be given applying to all operating conditions and grades of materials, n is 
possible to indicate the general principles applying to the setting of speeds and feeds for initial 
setups. J he figures in the following tables represent speeds and feeds recommended bv the Milling 
Cutter Division of the Metal Cutting Tool Institute.

Speeds
Peripheral speeds of milling cutters should always be figured
the basis of surface feet per minute (sfm) rather than 

lutions per minute (rpm).
In general, surface speeds of milling cutters should be in 

inverse proportion to the hardness of tin.* material to be milled.
Soft materials can be milled at high speeds, while hard 
terials call for low speeds.

The following table giving surface feet per minute can be used 
as a starting point for milling cut ter speeds in various materials:

Feeds
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 higher this number of teeth, the higher the rate of produc
tion would be.

Unfortunately, there arc two reasons why this does not 
always work out in actual everyday use:—

1. Too many teeth will result in chatter, this tendency in
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, Course-Tooth Milling Cut
ters or Helical Plain Milling Cutters are 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:

on rovo-

ma-

MiHint-’ Cutn-r Material*
Cast 

Canine 
Alloys

Material to be Milled llinli Speed 
Steel

Cemented
Carbides

Aluminum and Magnes
ium 

Copper 
Brass—Soft 

—Hard

000 up 
500 up 
500 up

1000 up 
1000 up 
1000 up

200 300 400
Bronze
Malleable Iron 
Cast Iron—Soft

—Medium 
-Hard

200 300 400
100 200 350
100 130 275

250
200

Starting Feed 
per Tooth, 

Inches
75 110
50 00 Type of Cut

Cast. Steel 
Steel—100 Brincll 

— 150 Brinell 
—200 Brinell 
—250 Brinell 
—300 Brinell 
—350 Brinell 
—100 Brinell 

Stainless Steel

70 100 200 Face Milling...................
Straddle Milling..........
Channel or Slot Milling.
Slab Milling.................
End Milling or Profiling
Sawing.............................
Thread Milling..............

.00S150 200 500 .00S100 200 450 .00870 180 400 .00700 175 350
300 *.00145 .00335 250 .00230 200

50 400 “Tor end mills smaller than 1 > inch diameter, feeds per tooth 
must be much lower than the figure givei

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

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

Increase Speeds for: soft materials; better finishes; fight 
cuts; lrail work pieces and setups; fine pitch thread milling.

].
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Special Cullers

7

Three piece ForniccI Culler, 9 inches in diameter and 
13V4 inches Ion*;. Outside sections have angular gashes, 
center section has spiral gashes with rake.

r~
k a\

End Mill V/s inches in diameter and 18 inches in over-all length. Has 
6 teeth with hollow faces ami 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 piece is simple, special 
cutters can be used which are not of the formed type but are 
similar in design to stock cutters varying only in 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

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

Brown <fc Sharpe Special Cutters provide accurate reproduc
tion of forms at a high rate of production. Their design, 
struct ion and heat treatment are based on knowledge and ex
perience accumulated over many years of cutter manufacture.

arc

CQU-

IIHiral Plain Milling Cullers willi Itml Teelli
Hole Type

Helical Plain Milling Cutters with End Teeth have all the 
advantages of Helical 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 
end, permitting the forming of strong end teeth.

Helical Plain Milling Cutters with End Teeth can he 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.

one

With a Helical 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

/ / / / /
Conventional .Milling

(. limb 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 to increase the number of 
pieces pei sharpening and to produce a better finish. Its employment permits increased produc
tion, as a milling operation can be performed at each end of the machine table permitting loading 
and unloading of one fixture while the cutters engage the work held in the other fixture. W ith 
climb milling saw? cut long thin slots more satisfactorily than with conventional milling. Also, 
work can be held more securely as the cutter itself tends to force the work into the clamping fix
ture and against the table, a feature especially desirable when milling thin flat pieces.

Stock cutters can be used for both climb and conventional milling except when climb milling 
sob steel of low carbon content. For work of this class, special cutters made with a large amount 
oi rake and a steep spiral angle are required to produce a good finish. When ordering, complete 
details 01 operations to be performed should be given including the analysis of the material and 
amount of .Mock to be removed. Climb milling is not. recommended ordinarily for use on east 
iron or forgings.

Because of the tendency of the cutters to pull the work forward in climb milling, milling 
machines designed with special features adapting them for climb milling are essential to the su<- 
cess of this operation, bight climb milling cuts, however, may be taken on machines not designed 
°r inuhng, provided means can be found to prevent the table from being pulled forward

by the cutting action of the cutters.

rtCD

Climb .Milling

piece at each pass of tin- cutters. The
cut ting action of Climb Milling forces the work downward into the vise, permitting 
se\cn pieces to be milled at one time in a simple fixture at a fast rate of feed.
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Carbide Cutlers
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 performance.

Carbide cutters are usually of the profile sharpened type and include such items as:
Face Milling Cutters 
Shell End Mills 
Side Milling Cutters 
Half Side Milling Cutters 

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.

?

>
Staggered Tooth Milling Cutters 
Side Milling Cutters 
End Mills 
Saws

\ \

)

r

Inserted Tooth Shell End Mill 
with carbide tipped blades for 
general purpose use on east 

Radial and axial rake 
angles are zero degrees. Bevel 
angle shown is 303.

Carbide Tipped Shell End Mill with 
large corner radius. I sed to mill 
root diameter ami blend radius 
with side of screw on large screw 
type conveyor.

Carbide M illing Cu t ter for ma
chining bevel on type metal 
plates.

Plates are hot at time of 
machining.

iron.

\ i \
V-

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

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

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.

i
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■ *!-'* in >liliino Ciitiers

Diameter.1 Jjg* j Hole, No. of 
Inchcr Inc,,e5 Teeth

Ordi-r by 
•X umberIlicho Old Catalog 

Number
2 A 
2A 
2 A 
2A 
2A 
214 
2 'A 
2 A 
2 A 
2'A 
Z'A 
2 A 
2 A 
2A 
2 A

Cutters of less than ;V face Imvc ,
Cutters of face and over have spiral teeth.

A Vs i io
H io

*16 1 10
A i i I lo
Ac | l
H I i
Ac i

i

705-10-10 
705-10-11 
705-10-11 
705-10-15 
705-10-16 
705-10-17 
705-10-18 
705-10-19 
705-10-21 
705-10-25 
705-10-26 

10 I 705-10-29 
1G | 705-10-51
1G 1 705-10-55 
1G 705-10-55 
1G 705-10-61 
16 705-10-62
16 705-10-65
16 705-10-65-1
16 705-10-61
16 705-10-65

* 0.)-10-66 
705-10-68 
705-10-70 
705-10-71 
705-10-72 
705-10-75 
705-10-71 
705-10-76 
705-10-78 

18 705-10-101-1
18 705-10-105

705-10-101-2 
18 705-10-106

705-10-101-3 
18 j 705-10-107 

705-10-109 
18 ; 705-10-112 
18 705-10-11 1
18 705-10-117
18 705-10-121
IS 705-10-125
18 705-10-128
IS 705-10-130

straight teeth.M-10
M-ll
M-l-1
M-15
M-10
M-17
M-IS
M-10
M-21
M-23
M-2C
M-29
M-31
M-33
M-35
M-Gl
M-62
-M-G3
-M-03A
M-04
M-05
M-00
M-08
M-70
M-71
M-72

1

10
10
10
10

^8 1 10
A l 10

1 1 i 16

2 1

3 1
3 I
3 A l
3 Ac li
3 3 i 1
3
3
3 A \Va 10
3 10
3 10
3 10
3 i A Hi
3 10 M-733 10 M-71

M-70
M-78
•M-101A
M-105
M-10 IB
M-I00
-M-104C
M -107
M-J09
M-112
M-l 14
M-117
M-121
M-l 25
M-l 28
M-l 30

3 2 10
3 3
4 A ! 1
1 Ya 131■

4 Ac 1 1 18
Ac 1A 
A 1 
% l A

1 1 lA ' 18 
% ! \Aa 
A i \A 

i A
i lA l A 

i A
:i ! i A

4
4 3 18
4
4 j .

■i
4
4
4 I
4
4 2

are ■'*«'! ><>
chine ■>•..-« .a." i • . ' , V. l"° prongs ol a sew ing mu-
providing a %ery salisfae/ VtXlUr}r "i,h :,li^»ing key, 
•Milling Cotters will, ' rateol production. Plain
sIMi, Tone .lhv ,,a.'Tmv 'vi<llh» of face ami with
for'eu | tingkeyways imd^lois.4*^0 h"VC widc8Prcud ,,sc

4
4 1

List of K(*y ways, page 32.
Jacket! one in a box. 

lor l> rices, See Sejm rate Section
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loarso-Toot It Milling Cullers

i

7

Old
Cnlrilng
X umber

Order liv 
X ii in her

2! S 705-10-251 
705-10-257 
705-10-261 
705-10-262 
705-10-265 
705-10-261 
705-10-266 
705-10-278 
705-10-279 
705-10-280 
705-10-282 
705-10-288

.\ 1-254 
M-257 
M-201 
M-202 
M-203 
M-201 
M-200 
M-278 
M-270 
M-2S0 
M-2S2 
M-2SS

I 1 8
3 S
3 S
3 3 Wa S
3 4 IKf S
3 IKG S
4 2 i K 10

iK io
IK io
Wo io

4 3
4 4
4 0

2 10 The slron«r, widely spaced teeth and ample chip space 
of Coarse-1 ootli Milling Cullers 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 efficiency of this cutter for such operations.

hist of Key ways, page 32.

Cached one in a box.

tor Prices. See Separate Section
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Helical Plain Milliii” Cullers
Hole Type

r ww
\ v

Width 1 
of Face, 
Inches !

Old
Catalog 

i Number

Diam
eter,

Inches
No of 
Teeth

Hole,
Inches

Order 1»> 
N umber

Especially proficient in taking slabbing cuts, producing a 
fine finish without chatter. They can be used to particular 
advantage in removing an uneven amount of stock without 
gouging, as shown above.

1*4 | 4 705-10-300
705-10-302 
705-10-306 

G I 705-10-308 
705-10-310 
705-10-312

M-300
M-302
M-300
M-30S
M-310
M-312

3 4
G j Wi 
4 134
0 i 1 1

3 4
4 0

U2S 04
1 1 _■10 04

List of Kcyways, page 32.
I’ached one in a box.

Hcliral Plain Milling Cullers
Arbor Type

\
i BROWN'S SHARPE MEG CO.

PROVIDENCE.R I.U.3.A.*i I -------------- 1 I I[CLi i

For internal finishing, working either from a drilled hole or directly in from the end of the 
piece. Illustration shows cutter working directly into the solid metal to form the forked end. 
1 he steep spiral gives the mill a shearing action that enables the cut to be taken easily while 
maintaining a good finish. ,lhc undercut teeth contribute to the free cutting action.

Made to customers’ needs in any size and for any method of driving.

The reduced number of teeth and steep angle of spiral 
of Helical Plain Milling (.utters (Hole Type) permit 
tlicir use for deep slabbing cuts while providing a line 
finish without chatter. Lscd where depth of cut would 
make impracticable employment of a cutter with a 
lesser angle of spiral.

I'or I’rices, See Separate Section

Helical Plain Milling Cutters (Arbor Type) because of 
the sleep spiral of angle of cutting teeth, permit the 
culler to he fed directly into a slot or even solid metal. 
Like the Hole Type Helical Plain Milling Culler, they 
cut freely and maintain a good finish.
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$l;i^gcred Toolh Side Milling Cullers

7

*£
v

>r:

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

Because of the alternate right- and left-hand spiral angles of 
the teeth, with considerable angle of undercut, these cullers 
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 increased speed and feed—

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

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

*

t
Dimn- j 
cter, 

Indies i

Width 
of Face, 
Indies

Old
Catalog
Number

Hole,
Indies

No. of ; 
Teeth

Order by 
N ii miter

2'A 
2K 
2K 
2 A

AK M-350
M-351
M-352
M-353
M-3.5S
M-359
M-300
M-3GL
M-303
M-305
M-3G7
M-370
M-371
M-372
M-373
M-374
M-370
M-37S
M-3S0
M-382
M-3S4
M-3S0
M-390
M-392
M-394
M-390
M-39S
M-399
M-410
M-412
M-414
M-410

14 705-10-350 
705-10-351 
705-10-352 
705-10-353 
705-10-358 
705-10-359 
705-10-360 
705-10-361 
705-10-363 
705-10-365 
705-10-367 
705-10-370 
705-10-371 
705-10-372 
705-10-373 
705-10-374 
705-10-376 
705-10-378 
705-10-380 
705-10-382 
705-10-384 
705-10-386 
705-10-390 
705-10-392 
705-10-394 
705-10-396 
705-10-398 
705-10-399 
705-10-410 
705-10-412 
705-10-114 
705-10-416

Kg A 14
K Vs 12
K A 12

3 Kg 101
3 K 1 10
3 Kg 1 10

H3 1 14
3 K IK

IK
ii

a3 14
3 K IK

IK
14

4 K IS
Kc4 IK IS
Vs4 IK IS

4 Kg IK 10
4 K IK 10

H4 IK 10
Ya4 IK 10
A4 IK

IK
IK

10
A5 IS
A5 IS

5 Ya IK is
A IK6 24
K IKo 24
A IK0 20
Ya IKG 20
A IK0 20 Staggered Toolh Side .Milling Cullers 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 efficiency 
indicated by the chips.

IKG 1 20
Vs IK8 24
'A IKs 24
A IK8 24

IKYaS 24

hist of Key ways, page 32.

Packed one in a box. For Prices. See Separate Section



Milling Cuffors

Din'll- Width i 
ett-r. j of Fitco, i 

Incites 1 Incites
Hole, 
Incites

No. of ! 
Teeth ■liners are often used in pairs for sizing nuts, bolt 

leads and for similar jobs, and are then called “Straddle 
: Idling Cutters.” They have cutting edges on both sides of 
me teeth as well as on the periphery.

Order by 
N iiiuhi-r

Old
Catalog 
N limiter

2 He A l-i 705-50-10 
705-50-11 
705-50-12 
705-50-15 
705-50-11 

| 705-50-15 
I 705-50-16 

705-50-17 
| 705-50-I«
| 705-50-20 
; 705-50-26 
; 705-50-27 

705-50-28 
| 705-50-29 

705-50-80 
' 705-50-81-1 
I 705-50-81-2 
| 705-50-85 

705-50-85 -1 8-85 \
! 705-50-86 

705-50-88 
705-50-89 
705-50-89-1 

j 705-50-10 
705-50-10-1 

I 705-50-10-2 
705-50-10-8 I 8-40C 

1 705-50-11 
: 705-50-12

| S-10 
8-11 
8-12 

j 8-18
: 8-1-J 
i 8-15 
. S-10 

8-17
I 8-18
! S-20 

8-20 
j 8-27 

8-28 
! 8-29 

8-80 
8-81A 

' 8-8IB

2 A 3 2 11
2 A i . M; 2
2 *16 A l-i
2 A A u
2 3 s a m
-3 2
2i.;m
2'A

A •A 10
3 ic "A 10
% A 10
A A io8 A i 10

8 He 1
8 A i 10
8 Hr, 1 10
8 32 1 10
•1 A i IS
-l 1 IS-1 A l is 8-854 3-2 1A IS
•1 1 IS 8-80 

8-88 
8-89 
8-89 A
8-K) 
8-10 A

-1 1A IS I•1 A i IS4 A IA IS4 A 18
•1 A i A is5 1 20 8-JOB5 k 1A 20
5 A l 20 8-11 

| 8-12
5 1A 20
5 A

A I
j 20 705-50-12-1 

i 705-50-12-2 
705-50-11-1 
705-50-11-2 i 8-1 IB 
705-50-11-8 
705-50-1-1-1 
705-50-15 
705-50-15-1 8-45 V

j 705-50-17-2 
1 705-50-17-8 
| 705-50-48 
; 705-50-49 
f 705-50-50

8-12 A 
8-4 2 B 
8-4 1A

5 IA 20
5 1 i A 20
0 k 1 22
0 A i A 22 8-11-8 

1 8-4 1-1 
I 8-45

G A i A 22
G A 1 22
G A 1A 22
G 1 IA 22 8-17 B 

8-47C 
| 8-48 

S- 49 
! 8-50

7 A i A 247 1 1A 248 H i A 2GS I 2Gi A
Cist of Keyways, page 82.

Packed: one in a box. 
l or l rices, See Separate Section
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Half Side Milling Cullers

v

T

Illustration slums Left-Hand Cutter

I Old 
Catalog 
Number

Diam
eter,

Inches

Width 
of Face, 
Inches

Hole,
Inches

No. of 
Teeth

Order by 
NumberHand

IK RightK 705-51-351 
705-52-351 
705-51-358 
705-52-358 
705-51-362 
705-52-362 
705-51-366 
705-52-366 
705-51-370 
705-52-370 
705-51-371 
705-52-371 
705-51-375 
705-52-375 
705-51-376 
705-52-376

S-354
S-354
S-358
S-35S
S-362
S-362
S-366
K-3GG
S-370
vS-370
S-374
S-374
S-375
S-375
S-376
S-37G

•1 1G Those side milling cutters can 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.

K Left4 IK
IK

IG
K Right5 18
K IK IS Left5
K RightIKG 20
K LeftIKG 20

1 K Right20G 1
LeftIK

IK
IK
IK
IK

G 201
K Right7 24
V\ Left7 24

Right7 241
7 Left241
8 K IK Right2G
8 K IK Left2G
S RightIKi 2G
8 LeftIKl 2G

List of Ivey ways, page 32. 
Cached one in a box.

Two pairs of Half Side 
Milling Cutters shown in 
I his illustration are rapidly 
milling to accurate si/.e 
and location the guides on 
the underneath side of a 
slide. The cutters are ad
mirably suited, because of 
the spiral undercut teeth, 
for efficient, straddle mill
ing.

For I*rices. See Separate Section
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Plain Milliu" Cullers
Willi Inserted Teeth

Side Milling Cullers
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 arc interchange- ^ 
able, allowing the teeth to be 
adjusted or removed easily.

Diam- ! 
cter of 
Cutter, 
Inches j

Old
Catalog
Number

Width 
of Face. 
Inchos

Hole,
1nches

No. of 
Teeth

Order by 
N n in her

i

S-100
S-101
S-101A
S-102
S-102A
S-103
S-104

G 2 l1'. 705-90-100
705-90-101
705-90-101-1
705-90-102
705-90-102-1
705-90-103
705-90-101

12
7 i V\2 II

The high speed steel teeth of these Plain Milling Cutters 
are inserted in the periphery of a heat-treated alloy steel body. 
The bushings, screws and teeth are interchangeable, allowing 
the teeth to be adjusted or removed easily.

Plain Milling Cutters with inserted teeth are made to 
order.

7 Wa2
8 2 1G
8 2 2 IG
1) 2 1 A 18

10 2 1*2 20
('.niters with Stellite teeth nr with teeth having Tungsten Carbide 

li/>s can he furnished. 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 uorlc and the material to be milled.

List of Key ways, page 32.

Cutlers with Stellite teeth cun be furnished.

Face Milling Cullers
With Inserted Teeth

These cutters are adapted 
especially to all classes of face 
milling.

'Phe body is heat-treated 
alloy steel provided with a 
taper hole and key way and is 
held firmly in place on the 
arbor by a screw.

Cutters are furnished with 
to teeth of high speed steel. The 

■ teeth arc held in p'-'— u*' 
" ™ taper bushings and screws

and can be adjusted easily or 
to rcmoved.Thc bushings,screws 
S and teeth are interchangeable.

Diaiii- Old, r | Width :\o. oi «- f

SS&KSS- j ™‘h Order by 
Number Catalog

Number
Hand

i ga
»A 
~*A 
5K> 
G'A 
GA 
GA 
o A 
7 A
7 A 
8A
8 A
9 A 
9 A

2A
2M
2K
2A
2A
2A
2Vv
2A

10 10 Right 705-91-1
10 I 10 Left 705-92-1
12 I 10 Right 705-91-2
12 | 10 Left 705-92-2
10 12 Right 705-91-3
10 12 Left 705-92-3
12 12 Right 705-91-1
12 12 Left 705-92-4
12 14 Right 705-91-6

14 Left 705-92-6
1G I Right 705-91-7
1G I Left 705-92-7
18 ; Right 705-91-»
18 Left 705-92-8"

A-l
A-l
A-2

• A-2
A-3
A-3
A-l
A-l

2A A-0
2 A 12 
2K 12 
2A 12 
2A 12 
2A 1 12

A-GCutters with Stellite teeth or 
9^ with teeth having ‘Tungsten
■ Carbide tips can be furnished.
■ Modification of l/odv design 

* with change of number of teeth
and rake angle may be required 
for cutters having teeth icith 
'Tungsten Carbide tips accord
ing to the nature of the work 
and the material to be milk'd.

A-7
A-7
A-S
A-8

Furnished with corners of teeth chamfered unless otherwise 
ordered.

List of arbors, page 50.
J'Mch of the above /lacked one in a wooden box.

Illustration shows 
Left-Hand Cutler

For Prices, See Separate Section
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Face Milling Cullers
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, screws and teeth are interchangeable.
Diam
eter of . , „ 
Cutter, °.f F‘icc, 
Indies InchcsJ
m 2 k

Old
Catalog
Number

N°- of No of I a per 
Hole

Width Order by 
Nu inbcr

Machines and Arbors 
where used HandTeeth

Left A-10114 10 705-92-101Machines with Stand
ardized Spindle End 
and with Taper-Nose 
Spindle using Arbors 

on page 50.

i'
Left A-10312 705-92-103146»4 234
Left 705-92-106 A-10614234 14734

Corners of teeth are chamfered unless otherwise ordered.
Cutters with Stellite teeth nr with teeth having Tungsten Carbide tin*

Modification of body design with change of number of teeth and rake 
quired for cutters having teeth with Tungsten Carbide lifts according to the nature of the 
work and the material to be milled.

ts can be furnished, 
angle may be rc-

Face Milling Cullers
W ith Inserted Teeth

For Brown & Sharpe Milling Machines having Taper-Nose Spindle 
These cutters are fitted directly 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 screws, and can be ad
justed or removed easily. The bushings, screws and teeth are interchangeable.—4 Diam- Old

Catalog
Number

i Width of 
Face, 
Inches

Order by 
Number

No. of 
Teeth

ecer of HandMachines where usedf'utter,
Inches

| Machines and Vert, j 12 
! Milling Atts. with I 14 

3" diameter Taper- [ 16 
Nose Spindle 

| Machines and Vcrt.j) IS 
: Milling Atts. with! 20 
f 534" diatn. Taper-! f 24 

Nose Spindle

Left 705-92-150 A-150
705-92-151 
705-92-152

234
Left A-151 

A-152
3

Left3
j

Left 705-92-156
705-92-157
705-92-158
705-92-159

A-156 
A-157 
A-15S 
A-159

334 
334 
312 
31 i

Left1032
Left12
Leftl! 3015

Corners of teeth are chamfered unless otherwise ordered.
Cutlers with Stellite teeth or u ith teeth haring Tungsten Carbide tifis can In- fur

nished. Modification of body design with change of number of teeth and rake angle 
mav be required for cutters haring teeth with Tungsten Carbide lifts according to the 
nature of the work and the material to be milled.

Face Millii;" Cullers
With Inserted Teeth

For Milling Machines having No. 50 'Paper Standardized Spindle End 
The body of cutter is of heat-treated alloy steel; the teeth are of high speed steel. 
The teeth arc held in place by taper bushings and screws, and can be adjusted 

or removed easily. The bushings, screws 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 he furnished as 
extras. If required, specify when ordering.

Old
Catalog 

i Number
A-252 
A-252 
A-256 
A-256 
A-257 
A-25 7 
A-25S 
A-25S 
A-259 
A-259

Diameter 
of Cutter, 

Indies

Width .»f 
Face, 

Inches

Diam of 
Ground Recess, 

Indies
I No of 

Teeth
Order bv 
NumberHand

16 Right 705-91-252 
705-92-252 
705-91-256 
705-92-256 
705-91-257 
705-92-257 
705-91-258 
705-92-258 
705-91-259 
705-92-259

*8 3 5.062 
5.062 
5.062 
5.062 
5.062 
5.062 
5 062 
5 062 
5.062 
5 062

Left*S 3 16
Right3 IS9

IS Left39
Right3 2010
Left3 2010
Right3 2412
Left21312
Right3 3015
Left3 3015

Corners of teeth arc 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 haring Tungsten Carbide lifts can befurnishetl. 

Modification of body design with change of number of teeth and rake angle mav be re- 
ffuired for cutters haring teeth with Tungsten Carbide lifts according to the nature of the 
work ami the material to be milled.

Illustration shows Left-Hand Cutter

Each of the above [tacked one in a wooden box. For Trices, See Separate Section
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Cam Lo«*k—The Modern End Mill Drive 
4 quick steps that save many minutes in changing End Mills or Adapters

\

c

1. Slart

Adapter or end mill 
shank inserted in 
adapter. Note how 
it floats on spring 
ready to be gripped 
by Cam Lock.

■__ 2. Crip

Cam starts rotation 
and seats itself ac
curately because of 
floating condition 
of shank.

4. Release
As cam is 
rotated back
wards, 
mill or adap
tor is re
leased.

3. Lock
Cam Lock adapter 
or end mill securely 
locked in taperasthe 
slight rise on cam 
grips the specially 
shaped slot in shank.

BROW N & SIIARPE Cam Lock is a patented 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, either by the cut or vibra
tion. The positive drive prevents slipping. A simple turn of a wrench locks or releases the mill.

end

ltrown & Sliarpc llml Mills
Cut Faster, More Freely and Require Less Potver
The design features of Brown it Sharpe End 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 action and the number of teeth 
increases the cutting efficiency and makes possible strong 
teeth with ample chip space between them. The double angle 
land permits the correct clearance on these strong teeth with
out having the heel of the land rub on the work. Materials 
arc selected carefully for their appropriateness for the work 
and the heat treatment is performed by craftsmen under 
carefully controlled conditions. The use of Brown & Sharpe 
End Mills results in greater production, greater economy and 
longer end mill life.

Correct Number of Teeth
Tooth design increases cut ting efficiency 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 makes strong teeth practical.

Correct 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 Sc Sharpe Two- 

Flute End Mills are available also with a small helix angle for 
milling slots where extreme accuracy is essential.

Hollow Faces and Angle of Rake
The hollow faces and rake arc produced by a generating 

process which provides a smooth surface and cutting edge.
Single-End End Mills with Shanks in Diameter 

ami Larger have Two Holding Flats

An important feature of Brown Sc Sharpe Single-End End 
Mills with shanks in diameter and larger, consists of two 
holding Hats for these mills as shown above. These two flats 
provide firm holding and strong driving in larger sizes.
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Spiral lliul 31 ills Spiral En«l 31 ills
With Straight Shank With Milling Machine Standard Taper Shank

Illustration slums Right-Hand Mill

Shank is same diameter as end mill.

End teeth of end mills smaller than 14” 
in diameter shown in line illustration at 
left, do not have central recess of larger 
mills shown at right.

y
Illustration slums Right-Hand Mill 

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

Diam-
ctcr Length Lenutli 1 No (jf

of hud of ( ut, Overall,
Mill, Inches Inches

Inches

“ .

£ !Old
Oatalou
Numl»er

Order 1>\ 
.N it in iter "IHand

2-1 Length Length >^0 
; Over- 

Cut, all.
InchesInches

Old
Catalog
Number

Order by 
N ii mlier

of Hand
I ecth

Vs Kg IK Right•1 705-1.31-650 
705-1.32-650 
705-1.31-651 
705-1.32-651 
705-1.31-652 
705-1.32-652 
705-1.31-65.3 
705-1.32-653 
705-1.31-651 
705-1.32-651 
705-1.31-656 
705-1.32-656 
705-1.31-658 
705-132-658 
705-131-660 
705-132-660 
705-131-661 
705-132-661 
705-131-662 
705-132-662 
705-131-663 
705-132-66.3 
705-131-665 
705-132-665

E-G50
E-G50
E-651
E-G51
E-G52
E-652
E-653
E-G53
E-654
E-G54
E-G56
E-656
E-658
E-G58
E-GG0
E-GG0
E-GG1
E-GG1
E-GG2
E-662
E-GG3
E-GG3
E-GG5
E-GG5

Vs Kg IK
IK
i K

Left1
Kg Right4

% Kg Left4 K 4 Right 705-131-1002 E-1002
4 Left 705-1.32-1002 E-1002 

2% I 4 Right 705-131-1001 E-1004
2 Vs ! 4 Left 705-1.32-1004 E-1004
2>(6 4 Right 705-1.31-1006 E-100G
2Kg 4 Left 705-132-1006 E-100G
2 > 4 4 Right 705-1.31-1008 E-1008
2*2 • Left 705-132-1008 E-100S
2 Vs 4 Right 705-1.31-2002 E-2002
2% 4 Left 705-1.32-2002 E-2002
3Kg 4 Right 705-1.31-2004 E-2004
3*4 4 Left 705-1.32-2001 E-2004
35ir, 4 Right 705-1.31-2006 E-200G

, . 35,r, 4 Left 705-1.32-2006 E-200G
IKg ! 35s 4 Right 705-131-2008 E-200S
ili 3H 4 j Left 1705-132-2008 E-200S
l Vs 3Kg 4 Right |705-l.31-2010 E-2010
1 Vs 3Kg 
IK 3»Hg
IK 3% G Left 1705-132-2012 E-2012

■ 2 3*Kg h Right 705-1.31-2014 E-2014
! 2 3%! G Left 705-132-2011 E-2014

IK 3K 4 Right 705-131-3000 E-3000
IK 3K 1 Left 705-1.32-3000 E-3000
•Kg 3*5,6 4 Right 705-1.31-3001 E-3001
•Kg 3* Kg 4 Left 705-132-3001 E-3001
lVs 41 > 4 Right 705-131-3002 E-3002
Ws 41 s • Left 705-132-3002 E-3002
IK 4*i G Right 705-131-3004 F.-3004
IK i 4K 0 Left 705-1.32-3001 E-3004
2 1 * _> G Right 705-131-3006 E-3000
2 4 * _» G Left 705-132-3006 E-3000
2> s I A Vs G Right 705-1.31-3008 E-300S
2 * s 4K 0 Left 705-132-3008 E-300S
2)4 4K 0 Right 705-131-3010 E-3010
2K 4K 6 Left 705-132-3010 E-3010
m 4K ,
m 4K! -
2*2 5 G

] 2*2 5 G

Vs10 2
Kg 32 lVs Right4 K Vs10 2
Kg K LVs l.eft Vs4 K10
K> WsKg Right Vs•1 K10
K2 IVsKg Left4 3 2 10 *Kg
K Ks 1'Kc

i'Kg
Right4 5,» 10 ‘Kg

K Ks Left4 Vs • K10
Vr, ‘Kg •K Right-1 Ks IK10
Kg ‘Kg IK Left4 K ‘Kg20
Vs K i‘Kg 

K i'Kg 
Vs 2*fe 
Vs 2 Kg
‘Kg 2K 
‘Kg 2K 

2Kg 
2 Kg

15 s 2K | 
15s 2\2
IK 2V8 

1 IK 1 2K

Right4 52 ‘Kg20
5s Left4 Vs 20 15s

IK
t

Kg Right4 Vs 20
Kg Left4 K IK20

Right4 K 20 •V./ 2
Left4 Ks 202
RightKg 1 K4 20
LeftKg 1 4 1 20

Vs Right4 1 20 Left [705-132-2010 E-2010 
Right 705-1.31-2012 E-2012Vs Left4 l*s

IK
20

K Right4 20
K Left4 1 1 20

•V, 20Sizes Vs to Kg" tlia. incl. [tacked one dozen in a box; all others 
one in a box. K .30

K 30
Vs 30
Vs ! 30

1 .30
1 30
•1 s 
l!s

30
30

IK 30
• K 30
Ks 30
15s 30
1 1 2 ! 30

30
15s .30 Right 705-131-3012 E-3012 

Left 705-132-3012 E-3012 
Right 705-131-3011 E-3014 
Left 705-132-3011 E-3014

° I GIVs 30:
• K ; 30
IK 30

Racket/ one in a box.

End Mill with a .Milling .Machine Standard Taper 
Shank is milling the hovelled surface of a machine way. 
It is held in a (.am Lock Adapt cr and can he removed for 
sharpening or replaced hy another mill in a matter of 
seconds—a time and cost saving advantage.

For l*rices. See Separate Section
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Spiral End >1 ills Spiral End 31 ills
With Brown & Sharpe Taper Shank With Morse Taper Shank

17?Ta m
Illustration shuns Right-Hand Mill

End Mills with No 5 Taper Shanks have Plain 
Ends, not Tang End shown.

Diam
eter Length Length! 

of Over- 
Cut. | all, i 

I nclics 1 nclics

No. Old
Catalog
Number

No.of of Order by 
N ii in her

of HandEnd
Mill.

Inches

Taper
Shank Teeth

Diain- | 
cler No
of of ; of

End I Taper Cut,
Mill, i Shank Inch 

Inches I

Length Length:
Over- -;?•
. a,k Teeth inches

1 ^ Old 
Catalog 
Number

Order by 
N u mber

Hand E-395 
E-39G 
E-397 
E-39S 
E-400 
10-101 
E-404 
10-100 
10-107 
10-110 
E-l 11 
10-114 
10-11 5

K 1 k 31 > i 4
3Ke 4
3 y8 4
3K 4 
3% 4
47/fe 4
4 Vs 4
4 K 4
5Kg 4 
4% 4
5K 4 
5K 4 
5% 4
614 6
f>Kc I 6 l

Right 705-131-395 
Right 705-131-396 
Right 1705-131-397 
Right 1705-131-398 
Right 705-131-100 
Right 1705-131-101 
Right 705-131-401 
Right 705-131-406 
Right 705-131-407 
Right 705-131-410 
Right 705-131-111 
Right 705-131-114 
Right 705-131-415 
Right 705-131-418 E-l IS 
Plight 705-131-120 10-420

$4 1 %es

Vs 1 X
34 l XX K 2% 4 Hight 1705-131-101 E-101

X 2% 4 Left 705-132-101 E-101
% 2% 4 Right 705-131-103 E-103
‘!4 2% 4 Left 1705-132-103 E-103
V\ 2*54 4 ; Hight 705-131-105 E-105
% 2*§4 4 i Left |705-132-105 E-105
% 314 4 Right 705-131-107, E-107
K 314 4 Left 705-132-107 E-107
‘He 3L« j 4 Right 705-131-108' E-10S
% 3H 4 
'He i 4% 4
% ' 4% 4

5
34 l •Kg34 5
K 2Kg •Ho5
K 2 IKKg 5
KK 2 1345
K 3K 1345
K 2 1 Kg 

134
34 5

K 334 5
134 2 IK5
134 3 IK5 Left 705-132-108 10-108 

Right 705-131-109! 10-109 
Left (705-132-109 E-109 
Right 705-131-111 E-l 11 
Left 705-132-111 E-l 11 
Right 705-131-113 E-l13 
Left 705-132-113 E-l 13

13434 3 1247
13434 37 2

I 5Kg 7 1 4 Left-Hand Mills made to order.Kg 7 1 5 4
K 7 | IK I 5K 4

Packed one in ii box.K 7 ! IK 536 
I iK |5K

4
X 7 4 Right ,705-131-116 E-l 10 

4 I Left 705-132-116 E-l 10i IK ! 5K 
I 534 

I 134 534 
IK 554 

: IK 5K 
IK 7 
IK 7

K 7
K 7 4 | Right 705-131-120! E-120 

4 ! Ixjft- 705-132-120 E-120 
4 ; Right 705-131-124 E-l24
4 Left 705-132-121 E-124 
0 Right (705-131-129 10-129 
0 Left 705-132-129 E-129 
0 Right 705-131-133 E-l33 
0 Left 705-132-133) E-l33 
0 Right 1705-131-137 E-l 37 
0 Left j 705 -132 -137 10-137 
0 Right 705-131-139 E-l39 
0 Left (705-132-139 E-l 39
5 Right 705-131-111 JO-141 
8 Left 705-132-111 10-141

K 7
1 7

71
IK 9
IK
IK

9
9 7K2

IK
JK
IK

9 7K2
9 2K 7 K 

2K m 
2 K 7K 
2K 7K 
2K s 
2K 1 8

9
IK 9
IK 9
2 9
2 9

Packed one in a box.

'I he milling of this cam slot with a Spiral End Mill 
performed efficiently and to a high degree of accur

acy. No matter how unusual the job may he, there is a 
Brown & Sharpe End Mill of a style and size to meet the 
requirement.

was

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

With Straight Shank

Fast Spiral Single-End End Mills

With Straight Shank

iBASl
f r'lcsj I
"tt-Hsr/

w
5?L

T ■^1
Illustration slious Right-IIaml Mill R HS

y End teeth of end mills smaller than 
K" in diameter, shown in line illustra
tion at loft, do not have central recess 
of larger mills shown at right.

End Mills with shanks V in diameter and larger differ 
from illustration; these mills have two holding flats instead 
of t he one shown.

End Mills with shanks 7/g in diameter 
and larger differ from illustration: these 
mills have two holding flats instead of the 
one shown.

Diam
eter Diam

eterH 2
cl

Length Length
Over- No. Oldof i.f Order l»y 

Number
Dmin- . ..
ctcr of Length 
Shank, |of Cut- 
Indies

Lengtli 
Over-

T . aI1*Indies inches

of of Hand Catalog
Number

Old
Catalog
Number

No. End
Mill,

Inches

Cut,
Inches

all.Order by 
lN ii miter

Shank,
Inches

Teethii Handof Inches !Teeth

I- X i K Right 703-131-920 E-920
Right 705-131-922 E-922
Right 1705-131-921 E-924
Right 705-131-926! E-920
Right 705-131-928! E-92S

4 Right 705-131-930 E-930
4 Right 705-131-932 E-932
4 Right 705-131-931 E-934
4 Right 705-131-936 E-930
G , Right 705-131-938 E-93S
G 1 Right 705-131-910 E-940
G j Right 705-131-912 E-942
G I Right 705-131-911 E-944
6 Right 705-131-916 E-940
6 j Right 705-131-918 E-94S
5 Right 705-131-950 E-930

Vi 3!4 
3 K 
3K 
3K

4a
VsHo 4E-700

E-700
E-702
E-702
E-704
E-704
E-706
E-700
E-70S
E-708
E-710
E-710
E-711
E-712
E-712
E-713

K X ‘-Kg 
2Kgm
23K
27Kg
27Kg
2 K 
2K>
2 Km
2%
2'Ko
2%
3 K

Vs Right 705-131-700 
Left 705-132-700 
Right 705-131-702 
Left 705-132-702 
Right 705-131-701 
Left 705-132-701 
Right 705-131-706 
Left 705-132-706 
Right 705-131-708 
Left 705-132-708 
Right 705-131-710 
Left 705-132-710 
Right 705-131-711 
Right 705-131-712 
Left 705-132-712 
Right 705-131-713 
Right 705-131-713-1! E-713A 
Right 705-131-711 
Left 705-132-711 
Right 705-131-715 
Right 705-1.31 -715-1 E-715A 
Right 705-131-715-2j E-715B 
Right 705-131-716 
Left 705-132-716

4 Vs Vs i'A 4
XVs Vs 4 ikHo A 4

Kg X A 4 A A > 4 4
Ho Vs A 4 X 2 A 4 Vs 

5H 
5V 
6 A 
6 A 
6 A 
6 A 
6 A 
6 A 
6 A 
6 A

Vs
VsA Vs 4 X X i
VsX Vs 4 Vs Vs 3 A

Ho Vs XV 4 1 41
Ho Vs X 1 l A 1 4A Vs X 4 ix 1 4
X Vs X 4 IKix 4
Kg X 1 4 l X 1 4
Kg X 1 4J IKi A 4
) 2 Vs 41 IK IK 4K A IK 4 IK_±2
A A IK 3K 4
Ho A IVs 3 Vs 

3 Vs
Left-Hand Mills made to order.

Packed one in a box.

4
Vs A IVs 4

E-714
E-714
E-715

Vs Vs IK 3K 4
Vs Vs IK 3K 4
*Kg K IK 3K 4

Vs'Ho IK 3K 4
K 3KA IK 4
K E-71GK 3KIK 4
K E-716

E-71S
E-720
E-722
E-724
E-72G
E-72S
10-730
E-732
E-734
E-73G
E-738
E-740
E-712
E-714
E-746
E-748

K IK 3K 4
13Kg K IK Right 705-131-718 

Right 705-131-720 
Right 705-131-722 
Right 705-131-721- 
Right 705-131-726 
Right 705-131-728 
Right 705-131-730 
Right 705-131-732 
Right 705-131-731 
Right 705-131-736 
Right 705-131-738 
Right 705-131-710 
Right 705-131-742 
Right 705-131-744 
Right 705-131-716 
Right 705-131-718

G4
K K IK 4 G
K K IK 4K 4

K IKl 4 G
K IKi 4K 

4 M 
4K 
4A 
4K 
4 A 
4 A 
4 A 
4! -j
4K>
4K
•i.K

4
1 1 2 4
IK K 2 Gm i 2 G) IK Vs G2
IK l 2 G
IK IK 2 6
IK 21 6
IK 21 G
IK IK

IK
2 6

IK 2 G
2 2 8IK

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

Packed one in a box.

The two flats on Brown & Sharpe Single-End End 
Mills having shanks 7/g" 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 Lou”. Fast Spiral Sin^le-Fiifl 
Full Mills

Willi Straight Shank

Fast Spiral I)oiilil<k-Fiicl Fuel Mills

With Straight Shank

*2'»

End Mills with shanks 1$' in diameter and 
larger differ from illustration: these mills have 
two holding flats instead of tlie one shown.

Illustration slums Right-Hand Mill

End teeth of end mills smaller than 
K" in diameter shown in line illustration 
at left, do not have central recess of 
larger mills shown at right.

Dinm- 
ctrr clPr
r . I of I >'KU»k. 
Mill. Indies 

Incno.*

Diam- Lenctli I-cnctl
nf | Over- i 

Cut, all, ppiji 
Inchcj* Inches

Old
Catalog
Number

Order by 
N ■■ inlierHand 1

?S Wi
w
•ik

4 Right 1705-131-975 E-975 
4 Right 705-131-976 E-976 
4 Right 705-131-977 E-977 
4 Right 1705-131-973 E-978 
4 Right 705-131-979 E-979 
4 1 Right 705-131-930 E-980 
4 Right 705-1.31 -9»1 E-981 

Right 705-131-932 E-98‘2 
Right 705-131-933 E-983

Diam
eter Diam

eter3s I.CliKth I.enctli
Over

all.
Inchc*

Old
Catalog
Number

Vo 2 Nuof Order by 
N ii inlier

• >fof HandofH 214v End
Mill,

Inches
Cut.

InehesShank,
Inches

TeethK 3 5
Vs Ws

OK
7K
s’,
-S’>

Vs •1
10-750
E-750
E-751
K-751
E-752

V\V\ 705-131-750
705-1.32-750

4 Vs % Right 
Left
Right 1705-131-751 
Left 705-132-751 
Right 705-131-752 
Left 1705-132-7521 E-752 
Right j705-131 -753 
Left 705-132-753

Wo
Wo
Ws

»k
3K
3K

4
Vs Vs 5 Vs Vs 2/s 4

1 G 3/81 % he i
IK___o 3/s% Vo 4

Vo Vs V 4Left-Hand Mills made to order. He Vs V I
E-7533/s% He 4Racked one in a box.
E-753
E-754

K> 3 \He i

H I j Right 705-131-751
4 Left. 705-132-751 E-751

1 Right 1705-131-755 K-755
4 Right 705-131-756
4 Left 705-132-756
I Right 1705-131-757| E-757
1 Right 705-131-753
I Left 705-132-753
I Right 705-131-759

4 Right 705-131-760
4 Left 705-132-760

K Vs Vs
Ws
Ws
3 K 
3K> 
W
31 j 
31 ,
11

4 1 s

*AK Vs
VsHi i V\e

IwoG
E-750

Vo Vs V\
>\e Vs V\

Vs% V\
E-75S 
i ;-7oS 
E-759 
E-700 
E-700 
10-701 
10-702 
10-702 
10-701 
10-701 
10-700 
10-700 
10-707 
10-708 
10-708 
10-709 
10-770 
10-771

Vs Vs V
VsVs V\
V 1

Vo V 1
ho '■J 1
% : Right ,705-131-761 

Right. 705-131-762 
Left 705-132-762 
Right 705-131-761 
Left 705-132-761 
Right 705-131-766 
Left 705-132-766 
Right 705-131-767 
Right 705-131-763 
Left 705-132-763 
Right 705-131-769 
Right 705-131-770 
Right 705-131-771

4K

l Vs
1 4j

) i 1 12

V V 4 Vsl i
WsVo 5 4

Vo l Vs 5 4

• Vs Vs 1% 5 4
Ks Vs Ws 5 1
'Vo Vi 1 Vs Ws 1
V\ Vi Ws Ws I

V\ Vi Ws Ws
Ws
Ws
Ws

1
Vs'Vo Ws i

Vs Vs Ws 4

Ws1 1 4

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

Racked 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 he roughed 
out in steps and finished with a light, skim cut only.

For Prices, See Separate Section
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Fast Spiral Doublc-Fnd Fuel .Mills
With 3/16" Straight Shank

Two-Flule Small Helix Angle 
Spiral End Mills

With Milling Machine Standard Taper Shank“AS a1:

Diam-
otor of 
End 
Mill,

Incites

Diam
eter of 
Shank, 
Inches

Length
Over-length 

of Cut, 
Inches

Old
Catalog
Number

No. Order by 
N ii m herHandofall. TeethInches

r*
Hi He He Right

Right
Right
Right

705-131-7110 E-780 
705-131-782 E-782 
705-131-781 E-784 
705-131-786 E-78G

2 M 
254 
254 
2 54

4
*54
*56
*He

He Hs 4
Illustration slums Riglit-IIand Mill.He He 4

K>He 4
For use with Cutler Adapters with Cam Lock, page IS. 

Suited for milling slots where extreme accuracy is essential.‘Left-Hand Mills made to order.
Packed one dozen in a box.

Long. Fast Spiral Doublc-Fnd Fail Mills
With 3/i6,/ Straight Shank Diam

eter of 
End 
Mill.

Inches

Length Length 
■r.E'Sji o{ r,lt- Overall, 
' iJi o Inches Inches

Old
Catalog
Number

Order by 
Nil in berHand°w»5a

~
Right 705-131-1050 E-1050
Left 705-132-1050 E-1050

vHi l2Hi Right 705-131 -1051 E-1051
Hi ! 12Hi Left 705-132-1051; E-1051

He 1% Right 705-131-1052 E-1052
He 11 He Reft 705-132-1052 E-1052
•Hi 2Hi Right 705-131-1053 E-1053
2!6 2Hi Left 705-132-1053 E-1053
Hi 23s Right 705-131-1051 E-1054
% 2l/s Left 705-132-1051 E-1051
THi 2Hi Right 705-131-1055 E-1055
2Hi 2Hi Left 705-132-1055; E-1055
lHe 2He Right 1705-131-1056! E-1050
lHe 2He Left 705-132-1056 E-1050
Hi 2% Right 705-131-2050 E-2050
H 2lHe Left 705-132-2050 E-2050
2Hi 2% Right 705-131-2051 E-2051

2“Ht 1 Left 705-132-2051 E-2051
1 He 2y8 Right 705-131-2052 E-2052
LHc 2A Left 705-132-2052 E-2052

l Hi -zHi Right 705-131-2053 E-2053
l Hi 23Hi Left j705-132-2053 E-2053
13 s 334 Right 705-131-2051 E-2051

3 He Left 705-132-2051 E-2054
20 YHi 3Hi Right 705-131-2055 E-2055
20 ; 1 Hi 3Hi Left 705-132-2055 E-2055
20 lHe 3K Right 705-131-2056 E-2050
20 : Bfc 334 Left 705-132-2056 E-2050
20 V/2 3He Right 705-131-2058 E-205S
20 13 i 334 Left 705-132-2058 E-205S
20 luy6 3Hs Right 705-131-2060 E-20G0
20 1 *L1G 3A Left 705-132-2060 E-2000
20 iys 3'5i6 Right 705-131-2062 E-2062
20 V/a 3*516 Left 705-132-2062 E-2002
30 13 s 3^s Right 705-131-3018 E-004S
30 13 s 35s Left 705-132-3018 E-3048
30 15ig 3131g Right ;705-131-30l9 E-30-10
30 Big 31310 Left 705-132-3(119 E-3049
30 1 Hi 4 Right 705-131-3050 E-3050
30 13 o 4 Left 705-132-3050 E-3050
30 I 1A 43s Right 705-131-3051 E-3054
30 | l>s 43s Left 705-132-3051 E-3054
30 234 454 Right 705-131-3058 E-30.5S
30 2}4 1?4 Left 705-132-3058 E-305S

54§- P.
Jj 2 /.

54I.cngt h 
Below 

Shank 
I ni lies

Length Length
Over

all,
1nchos

c2 OldNo. Order 1 »y 
iN ii in ber

of HeHand Catalog 
NumberII1=

ofCut,
Inches He iTeeth

Af C:~. Hs
HeHi He : 2 Hs

3 1 s
354
3 3 s

Right 705-131-900 
Right 705-131-902 
Right 705-131-901 
Right 705-131-906

'*52 4 E-900
E-902
E-904
E-900

•j
He* i He H H i
Hi*56

*2ir.
He Vs Vs 4

HiHe 1 1 I
He

•Left-Hand Mills made to order.
Packed one dozen in a box.

'3-16

Vs
Hs
l .2
3 j
He
516 25£
Vs
Hs
"He
"He
H
Hi ii s
*5,6

lHe
Vs
Vs ,

1
1
15s 
15 s
154
13 i
Hi
Hi
Hs .
H

Two-Flule Small Helix Angle Spiral End Mills are well 
suited for milling slots requiring accuracy, as shown in 
this illustration. Their cut ling cllicicncy while not quite 
equalling similar mills with the fast spiral, is entirely 
satisfactory as the chips indicate.

5.,
3-t
i 2
I 2

Packe<l one in a box.

For Prices. See Separate Section
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Two-Flat c Fast Spiral End 31 ills
With Milling Machine Standard Taper Shank

Two-Flule Small Helix Alible 
Spiral End Mill*

With Brown & Sharpe 'Paper Shank

s zj;
Illustration shows Right-Hand Mill 

For use with Cutter Adapters with Cam Lock, see page IS. Illustration shows Right-Hand Mill

Small Helix Angle is especially suited for milling 
slots where extreme accuracy is essential.

End Mills with No. 5 Taper Shanks have Plain 
Ends, not Tang End shown.

. ■=_ U !

; S ,
Diam- L*;—« c- j
rM'n.l - Length Length

a III! ?■§£; »
i I*1

Old
Catalog
Number

Order by 
Number

Hand

Diam
eter of 

End 
Mill. 

Indies

Old
Catalog
Number

No of I Length Length 
Taper of Cut. Overall. 
Shank Inches I Inches

Order by 
N umberHand54 10 3/s 134 Right 703-131-1075 E-1075

134 Left 705-132-1075 E-1075
Right 705-131-1076 E-107G
Left 705-132-1076 E-107G
Right 705-131-1077 E-1077
Left 705-132-1077 E-1077
Right 705-131-1078 E-107S
Left 705-132-1078 E-107S
Right 705-131-1079 E-1079
Left 705-132-1079 E-1079
Right 705-131-1081 E-10S1
Left 705-132-1081 E-10S1
Right 705-131-2075 E-2075
Left 705-132-2075 E-2075
Right 705-131-2077 E-2077
Left 705-132-2077 E-2077
Right 705-131-2079 E-2079
Left 705-132-2079! E-2079
Right 705-131-2081 E-20S1
Left 705-132-2081 E-2081
Right 705-131-2083 E-2083

Wo Left 705-132-2083 E-2083
Right 705-131-3075 E-3075

4 i Left 705-132-30751 E-3075
434 | Right |705-131-3077 E-3077
•x/8 : Left 705-132-3077 E-3077
434 | Rigiit 705-131-3079 E-3079

Left '705-132-3079! K-3079

34 10 34
Vo 10 %

i*V> 
Vo 1% 
Vo iRfc 
*56 216 
*56 2J6
34 m
V 2 34 
]Vo 2Vo 
vVo 2*6 
34 2R.G
V 2%% m
'Vo\ Ws 

m Wo 
154 Wo 
Wo 3 54
m 334
1 34 ! VAo

54 E-59S 
E-598 
E-599 
E-599 
E-G00 
E-600 
E-G01 
E-G01 
E-602 
E-G02 
E-G03 
E-G03 
E-604 
E-G0-1 
E-GOG 
E-GOG 
E-G0S 
E-G08 
E-G12 
E-G12 
E-G15 
E-G15 
E-G19 
E-G19 
E-G23 
E-G23

5 Vs Right 705-131-598 
Left 705-132-598 
Right 705-131-599 
Left 705-132-599 
Right 705-131-600 
Left 705-132-600 
Right 705-131-601 
Left 705-132-601 
Right 705-131-602 
Left 705-132-602 
Right 705-131-603 
Left 705-132-603 
Right 705-131-601 
Left 705-132-601 
Right 705-131-606 
Left 705-132-606 
Right 705-131-608 
Left 705-132-608 
Right 705-131-612 
Left 705-132-612 
Right 705-131-615 
Left 705-132-615 
Right 705-131-619 
Left 705-132-619 
Right 705-131-623 
Left 705-132-623

Wo
Wo
2256
2*56
AVs
AVs
4%
4*56
AVo
AVo
4%
4**6
AH
ah
A1 Vo 
A1 Vo 
5Vs 
5 Vs 
5Vo 
5*6 
G H 
G H 
7 Vs 
TVs
754
734

Vo 10 % H 5 VsVs 10 Vo 5 lHtVs 10 Vo 5 %Vo 10 54 7 VsVo 10 54 7 Vs10 Vo 7 %54 10 Vo 7 J36Vs 10 34 7 VoVs 10 Vs 7 Vo54 20 Vo 7 2Vs2'A 20 Vo 2ViVs 20 34 7 HVs 20 54 7 HH 20 Vs 7 'VoH 20 Vs 7 'VoVs 20 *4 7 154Vs 20 H 7 1341 20 Vs 7 Wo
Wo
154

201 154 54 7
1 30 IA I 4

154
l 9

1 30 1 9 154154 30 1J4 154 9 154154 30 154 154 9 1 Vs132 30 254
254 I AH 154 234

254
9

1 1 2 30 154 9

Each oj the above packed one in a box.

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 
Fast Spiral End Mill pro
ducing at a high rate the 
slots in the top plate of a 
permanent magnet chuck.

kor Prices, Sec Separate Section
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Two-Flute Fast Spiral Fail Mills

With Straight Shank

Two-Flute Fast Spiral Single-End 
End Mills

With Straight ShankK

f x M[ w ! ?| m Vtss
\JRHS f

V
Illustration slums Right-Hand Mill

Illustration slums Right-Hand Mill

Shank is same diameter as end mill.
End Mills with shanks A" in diameter and larger differ from 

illustration; these mills have two holding flats instead of the 
one shown.

Diam
eter 

of End 
Mill,

1 m* lies

Old
Catalog
Number

Length 
of Cut. 

| Inched

Length I 
Overall, j Hand 
Inches

Order by 
N ii mber

Diam- i 
ctcr of 

End 
Mill,

Inches Inches i

Diam- > Length ' Length ! 
eter of of Cut, Overall,! Hand 
Shank, j Inches Inches

Old
Catalog
Number

V\ Order by 
Nii mberVs m Right 705-131-675

705-132-675
705-131-676
705-132-676
705-131-677
705-132-677
705-131-678
705-132-678
705-131-679
705-132-679
705-131-681

E-675
E-G75
E-676
E-676
E-677
E-677
E-G7S
E-G7S
E-G79
E-679
E-681

Va Vs Wo Left
Vo 'V> l Vo Right

LeftVo ViI Wo I Right 1705-131-800 
Left 705-132-800 
Kiglit 705-131-802 
Left 705-132-802 
Right 705-131-801 
Left 1705-132-801 
Right 1705-131-806 
Left 705-132-806 
Right 705-131-808 
Left 705-132-808 
Right 705-131-810 
Left 705-132-810 
Right 705-131-811 
Right 705-131-812 I E-812 
Left 705-132-812 E-812

Vs Vs Vs 2Vo 
2Vo 
- -16 
2'Vo 
2Vo 
2Vo 
2Vo 
2Vo 
2Vo 
2Vo 
2'A 
2 A 
2 A

E-800 
E-800 
E-802 
E-S02 
E-804 
E-804 
E-800 
E-800 
E-S08 
E-808 
E-S10 
E-S10 
E-8II

Vs IVsVo Right Vs Vs Vs
Vs IVs LeftVo Vo Vs Vo
Vo 2-32 Right2 Vo Vo
Vo 2 Left A Vs A

Vi 2 Vo 
2 Vo 
2Vo

Right V Vs A; 2
Vi Left Vo Vs Vo

Vs Vo I Vs
Vs ! Vs

'Vo Right. Vo
Vs 'Vo “ ' 10 Left. 705-132-681 E-681 VoV E-G83Ws 2 A Right 705-131-683 Vs Vs Vo

705-132-683 E-GS3Vi 2) -j Left Vo Vs 'Vo
Vo Vs 'Vo
A Vs 'VoSizes A" and ['(<•” /nicked one dozen in a box; all others 

in n box. A ] . l 372
A A l 3
Vo '/> VA

\A
Wo

3 A 
3 A 
3hs 
3 Vo 
3Vo
3' (o
■r’ ig 

IG
3L,6 
3 Vs 
3VS 
3A

Right ,705-131-813 j E-S13 
Right 705-131-811 
Right 705-131-816 
Left 705-132-816

Vs A E-S14
E-S1G
L-S1G
E-S17

*A
Vs Vs Wo
"Vo 3 2 L'.G Right 705-131-817 

Right 705-131 -817-1 K-S17A 
Right 705-131-817-2 E-S17M 
Right 705-131-818 

705-132-818

"Vo Vs l Vo
Va A 1 Vo
Vi Vs IVo E-81S
Ya Vs Wo Left E-SIS 

E-S20 
E-S22 
E-S24 
E-S2G 
E-S2S 
E-S30 
E-832 
E-S31 
E-S36 
E-8-LS 
E-SIO 
E-S42 
E-S41 
E-S46 
E-S4S

Vs
Vs VA
Vs i A
Vs I3g I 3Vs
Vs 1 32 3A

IVs ' 4»s
1 I IVs 43s
Vs I IVs ; 3Vs

IVs ' 4*,
Ws 43s 
W 4} s 

41 s
VA Ws ' 4»s Right 705-131-841
I'A Ws 4>s Right 705-131-816
134 Ws 41 s Right 705-131-818

'Vo VA Right 705-131-820 
Right 705-131-822 
Right 1705-131-824 
Right 705-131-826 
Right |705-131-828 
Right 705-131-830 
Right 705-131-832 
Right 705-131-831 
Right 705-131-836 
Right 705-131-838 
Right 705-131-810 
Right 705-131-812

Vs
Vs

1
1
1 1
1 Vs
VA
VA l
VA VA
IVs
VA
1 ' 2 
Wi

1
VA1

2

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

Packed one in u box.

This Two-Flute Fast Spiral Single-End End Mill with 
Straight shank mills slots rapidly with minimum power 
requirements. The steep spiral of the teeth is conducive 
to a free-cutting action w herever rapid cuts are required.

For l*rices. Sec Separate Section
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Long. Two-Flu I «k Fast Spiral 
Single-Hud Fml Mills

Two-Flule Fast Spiral llonlile-Fiid 
FimI Mills

W iill Straight Shank With Straight Shank

7^'-./wl
R-HS

& i mk 1i

Illustration shows Right-Hand Mill
Lnd Mills with shanks in diameter and larger 

differ from illustration; these mills have two hold
ing Hats instead of the one shown.

Dium- Diam- Diain- 
cter of

End
Mill.

Indies

Diain- i
eter of i Length 
Shunk, of Cut, 
Inches Inches

etSr eter If"**1' Length ^n"'h
vL of Jenb !nf Cut.1 Over- Hand

sh:u‘k- , a,nk' Inches , olj.
1 Inches Inches IndiesInches

Vi H i U-> j Hi 3!f,
Kt H ! iH M 3jf6
H H ! K
H !•:> 2K I i 4 
H H 1 2H : ih

Old
CataloR
Number

Length
Overall,
Inches

Old
Catalog
Number

Order by 
N ii in her

Order by 
Number Hand

: H S50
•:-s.r)0
5-851
5-852
5-852
5-853
5-854
5-854
5-855
5-850
5-856
5-857
i-858
5-858
5-859
5-860
5-800
5-861
5-862
15-802
5-804
5-864
5-S00
5-866
5-867
•:-sc.8
15-808
5-S09
5-870

H d Kg 
dho
3>S

3*8 
31 s 
3! s 
3« s 
33 s 
3? 8 
33,s
31 s
3‘s 
33 s
3K
3K 
Wa 
3 % 
*Ya 
3 yA
3 yA
4 1 • 
*K 
4'j 
4 >6

Right
Left

705-131-850 
705-132-850 
705-131-85L 
705-131-852 
705-132-852 
705-131-853 
705-131-851 
705-132-851 
705-131-855 
705-131-856 
705-132-856 
705-131-857 
705-131-858 
705-132-858 
705-131-859 
705-131-860 
705-132-860 
705-131-861 
705-131-862 
705-132-862 
705-131-861 
705-132-861 
705-131-866 
705-132-866 
705-131-867 
705-131-868 
705-132-868 
705-131-869 
705-131-870

/ 8Right 705-131-960 E-960 
Right 1705-131-962 E-9G2 
Right 705-131-9611 E-9G4 
Right. 705-131-966 E-906 
Right 705-131-968 E-908 
Right 705-131-970 K-970 
Right 705-131-972 10-972

Ls 3/8 Ys
*6 3 8 Kg Right

Right
•> ' iG Kg 3A Kg

Kg H He Left4 K 
5% 
7*4

7Al Vs K Right
Right

Ya Ya m j i h
5 21 •> V\ K v>1 1

H 3 8 Left7 2
% 3/s Kg Right

Right
Left
Right
Right

Left-Hand Mills made to order.

Rucked one in a box.
He 3 8 Ho
'IG 3S Kg

3 8 Kg
37 8 Kg
U K Kg Left
% i . ‘Kg Right

Right
/■i

Kg : \i ‘Kg
Kg % Left
'56 k> 'Kg Right

RightVi K 'Kg
'Kg Left

Kg Ks Us Right
Kg Vs IH Left
Ks Ks Us Right
5A Ks IK Left
‘Kg Ya IKg 5 Right

Right
Left
Right
Right

Ya Ya IKg 5
Ya Ya 1 Kg 5

IKg 6 Yi 
___Mi

7A 7A
1 1

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

Packed one in a box.

I wo-Mnte Fast Spiral Double-End End .Mills arc ad
vantageous where rapid cuts are required over great 
lengths oil a large number of pieces. The double-end 
lealure provides twice as many cuts as can be made 
with a single-end end mill and, also, permits replace
ment as one end becomes worn and dull, with a mini
mum of time lost.

lor Prices, See Separate Section
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Hall IvihI. Two-Flute Fast Spiral 
$iu£lc-Fuil Fml Mills

With Straight Shank

Two-Flute Fas I Spiral Double-Full 
Fml Mills

With y16w Straight Shank

-"-1K
"SliiSia

Dia
etcr

End
Mill.

Inches

Diam
eter of 
Shank, 
Inches

"of Old
Catalog
Number

Length 
of Cut, 
Inches

Order by 
Number

Length
Overall,
Inches

Hand

V
E-SSO
E-S82
E-S8-1
E-886
10-888

705-131-880 
705-13L-882 
705-131-881 
705-131-886 
705-131-888

Right
Right
Right
Right
Right

% 2'A 
2M 
2J4 
214
2Vx

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

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

HoHe%
VsHe*Vs

•56
-5,6

HeHr,
1 25.6

•Left-Hand Mills made to order.
I kicked one dozen in a hox.

Diam
eter of Diurn-

cter i»f I Length
End | Shank, | of Cut. . , , 
Mill, Inches 1 Indies Inches j 

Inc.ies

Lou**. Twii-FIiiIo Fas I Spiral 
Double-Full Fml Mills

With 3/iStraight Shank

Old
Catalog
Number

Length I
Overall. Hand

Order b> 
N umber

2Hg Right 
2 Vs Right
2He
2 V> Right
2 Li Right

Right 
Right

3 L> Right
3 A Right
4 A Right
4 Hi Right

E-9S5
E-9SG
E-987
E-988
E-9S9
E-990
E-99L
E-992
E-993
E-994
E-995

705-131-985
705-131-986
705-131-987
705-131-988
705-131-989
705-131-990
705-131-991
705-131-992
705-131-993
705-131-991
705-131-995

Vs Vs HII Mi **
_l.'n M aV5 VsHe A

Vs VsK%
VsHe
Vs ViDinm- 53Diam- I.engtii Ungth kernsth 

Over-
Oldeter eter

■ 2 3He 1Order byBelowof CatalogHandof Cut.of N ii mlierall.End Shank, N umber1nchesShank. Li i . 31InchesInchesMill. 2Inches
Inches l VsVs Vs

Right 705-131-910 E-910%Vs 2KHoV\G WsVi Vi
Right 1705-131-912 E-912253Li 5 3256 He VsVs 2
Right 705-131-911 E-91 1V\ 31 sVi*Vs He 21VI133s Right 705-131-916 E-910’■V. 5,g 1 I

Left-Hand Mills made to order.
I kicked one in a box.

‘Left-Hand Mills made to order.
Ikiclcnl one dozen in a box.

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.

Two-Flute Fast Spiral Double-End End Mill with 
y,6* Straight Shank, held in a Culler Adapter Bush
ing in a Cutter Adapter, milling a keyway with free cut
ting and accuracy.

For Prices. See Separate Section
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Shell ICml >li||s

Diam- ! Length
eter, | of Cut, Hole, 

Inches . Indies Inches
Old

Catalog
Number

No. of 
Teethaiid°5°USC Arbors for Shc11 End Mills, listed

Order I»v 
Nil in her

Handon pages 51
ik
IK
IK

1 K s Right 705-25L-225
705-252-225
705-251-226
705-252-226
705-251-227
705-252-227
705-251-228
705-252-228
705-251-229
705-252-229
705-251-230
705-252-230
705-251-231
705-252-231
705-251-232
705-252-232
705-251-233
705-252-233
705-251-231
705-252-231
705-251-235
705-252-235
705-251-236
705-252-236
705-251-237
705-252-237
705-251-238
705-252-238

F-225
F-225
F-226
F-226
F-227
F-227
F-228
F-228
F-229
F-229
F-230
F-230
F-231
F-231
F-232
F-232
F-233
F-233
F-234
F-231
F-23 5
F-235
F-230
F-230
F-23 7
F-237
F-238
I'-23S

1 K s Left.
1K 
l'A 
IK

K s Right1 K k s Left
IK K s Right1K IK K 8 Left
2 1K K s Right
2 1 Vs K s Left2K
2K
2K>
2K>
2K
2K

IK 1 10 Right
IK l 10 Left
i K l 10 Right
IK 1 10 Left
IK 1 10 Right
JK 

IK

l 10 Left
3 IK IK

IK
10 Right

3 10 Left3 K 
3K

IK IK 12 Right
IK IK 12 Left4 2K
2K
2K
2K

IK 12 Right4 JK 12 Left
Illustration shows Left-Hand Mill

Shell Liul Mills are furnished regularly with chamfered 
comers* but mills in the sizes listed can be furnished with 
sharp corners at the same prices shown in price list.

corners also can lie furnished at

4K
4K

IK
IK

11 , Right 
Left 
Right 

1 Left 
Right

14
5 2K IK 14
5 2K

2K
2K
2K
2K

IK 14
OK
5K

2 10
2Shell End Mills with round 

extra cost.
10 Left

0 2 10 Right
0 2 10 Left

—L > Standard T Slot CuttersTT
With Brown & Sharpe Taper Shank 

Ta^ }£d £ ^ 5 S1-<« Plain Ends, not
ii.

Illustration shows Left-Hand Cutter

Holt
Size,

Indies
Din. of | Width

Cutter, D, of Cutter, 
Indies T, Inches

Dia. of 
Neck, A, 
Indies

No. of 
1 a per

Shank
Whole 
Length, 

L, Inches

2K
2K
22K
2%
4'He
4%

No. of 
Teeth

Old
Catalog
Number

Order by 
N ii inber

Hand

K Kg ,74 5 s RightK 705-211-1
705-212-1
705-211-2
705-212-2
705-211-3
705-212-3
705-211-4
705-212-4
705-211-5
705-212-5
705-211-6
705-212-6
705-211-7
705-212-7
705-211-8
705-212-8
705-211-9
705-212-9

Kg ,54 15 8 LeftKg 2K 1r4 2 4 5 S RightKg 2K 2I74 2 4 5 8 LeftK 2K 224 13K 7 8 RightK % 32K i 56 7 S LeftK 3K 32Ki 17K 7 5 10 RightK 3K 42K rK 7 5 10 I .eftK IK 43Kj 2K 7 5K 
5K 
OK 
0K 
7K 
7K
7'Kg
7'Kg 

10K 
iQK

E</t7< of the above pitched one in a box.

10 RightK JK 534 2K 7 10 LeftK J'K
J'K
J2K
i2K
236
236
2*36
22K

5K *56 9 10 RightK GK 2K 9 10 Left1 0*36 JK 9 10 Riglit1 7% JK 9 10 LeftJK 7136 JK 9 10 RightJK 8136 JK 9 10 LeftJK 8J'K
J'K

J'K 10 12 Right 
l^cft IJK 9J'K 10 12 9

For Prices, See Separate Section
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Woodruff Key Seal Cutters
Arbor Type

Woodruff Key Seat Cutters

*j
BROWN 6 JHARPE KF6.C.0

ha zi . bj j :• -v.

l i
'kJZZZJ'

Numbers of Woodruff Keys correspond to numbers of 
Woodruff Key Scat Cutters (Shank Type) with the following 
exceptions:

Key No. 121 requires Cutter No. A or No. SOT, Key No. ML 
requires Cutter No. 15 or No. SOS, Key No. 131 requires Cut
ter No. B or No. 100S, Key No. 161 requires Cutter No. C or 
No. 1009.

All Cutters listed have shank 34* in diameter.

4

Diameters of cutters are 36* larger than nominal diameters 
listed, to allow for sharpening.

Xom- 
j inal

Key Diam- 
No. , eter of 

i Cutter, 
Indies

WidthI cnclh 
Over-

C'utter No. No.Diam
eter,

Inches

Thick- No. Hole,
Inches

Order by 
Number

of Cutter
No.

Order by 
N it m tierHand ofofness,

I nclics
Face,

Indies
nil. TeethAmerican Old 

Standard Standard
TeethI nclics

V\ 56 Right 705-171-201 
Right 705-171-206 
Right 1705-171-207 
Right 705-171-211 
Right 705-171-212 
Right |705-17L-213 
Right 
Right 
Right 
Right 
Right 
Right 
Right 
Right
Right (705—171—ft 
Right 
Right 
Right 
Right 
Right 
Right 
Right
Right 1705-171-152 
Right 705-171-16 
Right 705-171-301 
Right 705-171-15 
Right 705-171-17 
Right 705-171-18 
Right 705-171-19 
Right 705-171-20 
Right 705-171-21 
Right 705-171-22 
Right 705-171-21 
Right 
Right 
Right 
Right 
Right 
Right 
Right
Right 1705-171-307

m
2%
2k*m
234 
2 he 
2% 
256 
234 
*A
2‘s
256
256
256
2 Vi 
256 
256 
256 
256 
256 
256 
254 
256 
2 34 
2 34 
2% 
234 
256 
256 
2 54 
2 34 
2 34 
256 
256 
256 
256 
256 
2 54 
2 Vs 
23-s

201
200
207

6 26, 120 I 2 A
27, 127 | 234
28, 12S ! 2 A
29, 129 2 As
R, RX 2%
S, sx 224
T, TX 224
U, UX 224 
v, vx 224

30 334
31 334
32 354
33 354
34 334
35 334
30 :ih

5456 12 705-170-26 20 
12 705-170-27 27 
12 705-170-28 28 
12 705-170-29 | 29 
14 705-170-318 R 
14 j 705-170-319 i S 
14 I 705-170-320 T 
14 705-170-321 U 
14 I 705-170-322 V 
10 | ]
10

56 56 0 5454-56 56 6 56 54Vs 56 2110 Vs 54Vs 56 212
213

0i 54 li V Vs o 56 l
3 2 56 s 204705-171-1

705-171-2
705-171-4
705-171-3
705-171-5
705-171-7
705-171-6
705-171-61

l Vs l
34 56 s 304 2 56 1
54 56 S 305 4 32 1•* A Vs s 404 3 Vs 1 30\ Vs Vs S 105 5 56 1 31
54 A s 100 7 34 Order by 

Catalog 
Description; 34

1 10 32
54 56 S 505 0 I

56 l it; 33Vs 56 S 01 5* l 10
54 56 8 500 S 10 !*56 1 35
Vi 34 S 91705-171-91

705-171-10 1 30Vi 1 10Vs 56 507
000

10 10
Vi 56 S List of Kcyways, page 32.705-171-9 

705-171-11 
705-171-12 
705-171-13 
705-171-11

9
Vs 56 10 007 11
Vs 56 10 12

561 10 oos 13
561 10 14
Vs1 10 152

134 56 10 009 10
Vs Vi S0710 A

34l SOS10 15
Ws 36 10 17
134 34 S0910 IS
134 56 10 19

56134 10 20
134 34 10 S10 21i
154 34 10 Sll 22
132 34 12 S12 24

56l B10 100S705-171-302
705-171-303
705-171-304
705-171-23
705-171-25
705-171-305
705-171-306

134 56 10 C1009
134 56 10 D1010
154 56 10 1011 23
l A 
134 
154
i A

56 12 1012 25
54' 10 .E1210
54 10 F1211
54 12 G1212

Woodruff* Key Scat Cutters mill accurately key slots 
conforming to the circular shape of W oodruff Keys.Left-Hand Cutters made to order.

Each of the above packed one in a box.

For Prices. See Separate Section
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Angular Cullers l>oul»l<k Angle Cutters

»

INCLUDED'ANGLE 
OF CUTTERANGLE'OF 

CUTTER
Made with 15°, C0° or 90° 

included angle.

Diam- Thick-
cter, I ness. 

Inches Indies

Old
Catalog
Number

Order by 
Number

Hole. I No. of 
Inches I Teeth

Angle,
DegreesIllustration slums Lcft-lluiul Cutter 

Made with -15° or GO0 angle. ■If) 705-290-1101 .1-101
GO 705-290-6101 J-101
90 1705-290-9101 .1-101

IS
18
IS INo. A,n- 

of 1 K,e. 
Teeth ! degrees

Diam
eter,

Inches
Thick
ness,

Inches
Old

C atalog 
Number

Hole.
Inehes

Order by 
Number

Hand

Angular Cullers 
ami Cullers for 

Spiral Mills
With Backcd-Ofl' Teeth

Can bo sharpened by grinding 
without changing their form.

Made to order.

2 M
23-2
232 
234 
2 K 
2K 
2K 
2 H

3 2 K 1G 45 Right 705-291-110 
Left 705-292-410 
Right 705-291-610 
Left 705-292-610 
Right 705-291-111 
Left 705-292-111 
Right 705-291-611 
Ix*ft 705-292-611 
Right 705-291-412 
Ixdt 705-292-112 
Right 705-291-612 
Left 705-292-612

.1-10
3 2 Vs 1G 45 .1-10
3 2 K GO10 .1-10
3/2 K 1G GO J-10
32 1 IS 45 J-li
3-i l IS 45 .J-ll
34 1 18 GO .1-11
34 1 IS GO .1-11

3 34 IK 20 45 j-12
3 34 134 20 45 J-12
3 1 . 134 20 

! 134 20
GO J-12j

3 1 4 GO J-12 Illustration slum's 
Left-Hand Cutter

Angular Cullers wilh Tlireatletl Holes

Diameter,
Indies

Thickness,
Inches Old Catalog 

Number
No. of
Teeth

Threaded Hole Order by 
\ 11 in ber

Hand

134 34 K" 24 N.F., L.II. 
Vs9 24 N.F., L.II. 
34' 20 N.F., L.H. 
34' 20 N.F., L.H. 
K'24 N.F., R.II. 
K" 24 N.F., R.II. 
34" 20 N.F., R.II. 
34'20 X.F., R.II.

J-35
J-35
J-36
J-3G

12 Right
Left

705-291-635 
705-292-635 
705-291-636 
705-292-636 
705-291-637 
705-292-637 | J-37

J-38

1 V\ 34 12
154 Kg 14 Right
IK Kg 11 Left
IK Ke .J-3712 Right
l K 34 12 Left
IK Kg 14 Right 705-291-638 

705-292-638 i J-3SIK Kg 14 Left
hack of the above packed one in a box. 

Determining the Hand of an Angular Culler
Illustration shoivs 
Left-Hand Cutter

Made with G0° 
angle. t Right-I land 

Cutter
Itiglit-Iiand

Thread

\ Lefl-Ilaml 
Cut ter 

It igii t -1 land 
Thread

d iStyle 
II No.t

J\

=* - Style / 
No.2

7A \ Left-] land 
Cu l ter 

I.<Tt-l land 
Thread

Right-Hand 
Cut ter

Left-Hand
Thread

i! tgStyle 
No. 1 ?!

2t;
)_ J55; 'iP' v .-y

For Prices, Sec Separate Section List of Key ways, page 32.
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Concave Cullers
For Millin'; Half Circles

Convex Cullers
For Milling Half Circles

A<

7/777/777}
V

These cutters can be sharpened by grinding without chang
ing their out lino.

These cutters can be sharpened by grinding without chang
ing their outline.

Dium. Diarn. Dinm.Diarn.
Old No. of 

Teeth
Onlrr by 
N it ruber

of Hole.
Inches

No. of 
Teeth

Order by 
l\ ii hi Imt

of of Hole.
Inches

of Old
Catalog 
N iirnher

Circle,
Inches

Cutter,
Inches

Clrcle, 
Inches

Cutter,
Inches

Catalog
Number

C-10A Vs 'A 21-1 705-330-10 
705-330-11 
705-330-12 
705-330-13 
705-330-1l 
705-330-15 
705-330-16 
705-330-17 
705-330-18 
705-330-19 
705-330-20

11 705-370-10 
705-370-11 
705-370-12 
705-370-13 
705-370-It 
705-370-15 
705-370-16 
705-370-17 
705-370-18 
705-370-19 
705-370-20

D-10 
D-l 1 
D-12 
D-l 3 
D-14 
D-l 5 
D-16 
D-17 
D-1S 
D-19 
D-20

2
A C-ll KsHe He 132 13 2

C-12
C-13
C-14
C-15
C-1G
C-17
C-1S
C-19
C-20

A A AV 213 132
A A* 2KHe 2V 1212
A Vs AVs 2K 2K 1212
As He 2 VaHe 2K

2tf
11 11V As Vi 2Mi 11 11; 2

y%Vs 2Vi 2A1 10 1 10
H 3Vi 1 10 1 103
AA SVi 3V 

3 Vt
1 10 1 10

1 3 V 101 1 1 101
i

Cornor-ltouiHliii” Cnll«*rs

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

Illustration shous 
Lcft-Ilaml Cutter

Illustration slimes 
Right-Hand Cutter

Old
Catalog
Number

Radius Hole.
Inches

No. of 
Teeth

Diameter,
Inches

Order by 
N ii mborHandofJ Circle, Inches

C-102 
C-102 
C-100 
C-100 
C-10S 
C-IOS 
C-110 
C-110 
C-112 
C-ll 2

As Right13 705-331-102
705-332-102
705-331-106
705-332-106
705-331-108
705-332-108
705-331-110
705-332-110
705-331-112
705-332-112

Vs 2
A LeftVs 132
A Right2'A

2Vi
11Vi

LeftAVi 11
RightVs 1 103
LeftVs 103 1
Right'A 3Vi 

3Vi 
3 A 
3 A

101
LeftY> 10i

6A Rigid101
LeftVs 101

Each of the above packed one in a l/ox.

List of Kevways, page 32. For Prices, See Separate Section
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Molal Slit l in" Saws Saws for Slit t in” Soft Metals

r/ '//

•> A'PvI I 1 •
1 J ;

Kl
\
i
V %V

IV f"7 4 M ill in g1 I ^ / Culler
V^yi Type

r tinned
Type VO-

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

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

eter,
Indies

Thick
ness,

Inches

Old
Catalog
Number

Hole,
Inches

No. of 
Teeth

Order by 
N ii in her W e can furnish saws in either of two types; the milling cut-

of alternate teethter type which has the opposite corners 
chamfered, or the formed type where each alternate tooth is 
V shaped, the point of the V extending beyond the cutting 
edges of the straight teeth. (See line sketches showing tooth 
sections.) Both types produce chips which are less than the 
width of the slot being cut, practically eliminating all tendency 
for the chips to clog.

Vs2K>
212
2j 2 
2*2 
2*2

H> 28 G-50
G-ol
G-52
G-53
G-54
G-56
G-57
G-oS
G-59
G-00
G-Gl
G-62
G-G3
G-64
G-G5
G-G6
G-G7
G-G8
G-G9
G-70
G-71
G-72
G-71
G-75
G-7G
G-77
G-78
G-78A
G-SO
G-81
G-84
(J-85
G-8G

705-110-50
705-110-51
705-110-52
705-410-53
705-110-54
705-410-56
705-110-57
705-410-58
705-410-59
705-410-60
705-410-61
705-410-62
705-410-63
705-410-61
705-410-65
705-410-66
705-110-67
705-410-68
705-410-69
705-410-70
705-410-71
705-110-72
705-110-74
705-410-75
705-410-76
705-410-77
705-410-78
705-110-78-1
705-410-80
705-410-81
705-410-81
705-410-85
705-410-86

Vs 28
Vs! 2S- ic
Vs36 28
VsVs s

3 1 0
03 1

The milling cutter type is sharpened with approximately 
twice the normal amount of clearance. The formed type is 
sharpened only on the face. The sides of these saws are ground 
concave to prevent rubbing.

Made to order in any desired size.

l..3 0116
3 1 0

*83 1 0
%3 1 0
Ml4 1 G
'Ol-1 1 G
i ..4 1 G16

4 1 G
H4 1 G Standard Key ways for I'nHers
Ml4 1 GI
He4 1 3G

5 *• ic 1 0
5 Hi 1 10

Vs5 101
IV5 10- 8

V*5 1 10
He5 101
he 1 12G I
H> 1 12G
Vs 1 126
Vs 12G
HeG 1 12

!He WG 12
8 Vs 1 1G
8 Vs iv 10
8 He IV 1G|

Diam ! Width 
\)> of | (W) of 
Hole, ) Keyway, 

I lichen Indies

Depth 
(D4 of i 

Keyway, 
Inches

Depth 
(D'> of 

Keyway, 
Indies

Diam. 
(D) of 
Hole, 

Indies

Width 
(W) of 

Key way, 
Indies

Radius
(R).

Inches

Radius
(H).

Inches
i

J'mcIi oj the above /lacketl one in an envelope.

V % % Hi V\e.020 1 y2 VsIn ordering special saws, stale for what purpose they 
arc required. Vs Vs He HeH> HeIV He

V Vs He HeMt 2 
Hi 2V 
Hi 2'A 
He . 2V

lA He
Vs Vs VHe % He

VsV % HeHi1
l V He Vs V HeV

For Prices, See Separate Section
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>l<»lal Slitting* 
Saws>l<ktal Slitting* 

Saws
Willi Slnt!t!<‘rod 

T«*olli 
nnd

Side Chip 
Clearance

Will. Side Chip 
Clearance

Thick- I 
ness, 

Inches !

Old Diam- | Thick-

!
Old

Dinm.,
Inches

Hole, No. of 
Inches I Teeth |

Order by 
Number

Catalog
Number

Hole,
Inches No- ITeeth |

Ordcrr by 
Number S^trcter, ! 

Indies

Vs2'A
2,4

4c 2S 705-110-225
705-110-226
705-110-227
705-110-255
705-110-236
705-110-237
705-110-233
705-110-215
705-110-216
705-110-217
705-110-213
705-110-219-1
705-110-251
705-110-255
705-110-256
705-110-256-1
705-110-257
705-110-253-1
705-110-263
705-110-261
705-110-265
705-110-266
705-110-267-1
705-110-263-1
705-110-235
705-110-236
705-110-238-1

0-225 
0-220 
0-227 
0-235 
0-230 
0-237 
0-238 
0-215 
0-21G 
0-217 
0-218 
0-219-1 
0-251 
0-255 
0-250 

10-250-1 
0-257 
0-258-1 
0-203 
0-201 
0-205 
0-200 
0-207-1 
0-2GS-L 
G-2S5 
G-2S0 
0-28S-L

4e 705-110-308 G-30S303 1
442 2S
Vs2,4 Vs 2S 4c 0-322

Formerly
G-240.

1 30 705-110-32244c 303 1
3 42 301

4 303 1
4c 705-110-336 0-330

Formerly
G-23S

5 1 10423 301
4c 304 11
42 304
Vs 304 4 0-31010 705-110-3105 1
42 304
4c1 30

4c 0-350
Formerly

G 121 705-110-3504c5 10; 425 10 i

4 105
44 105 4e 14 G-351

Formerly
G 12 705-110-351

425 10
4c 105 .
4c 12G 1 4 705-110-351 G-351G 12142 120 I
4 l 120

4 14 705-110-355 0-355G 12144 120
4c 12G 1

4c 14 t 705-110-361 G-304
Formerly 

G-2s^

s 104c 14 120 I8 4 401
148 4 10

4c 14 4 14 0-368S S ! 705-110-36810 10

Itotarv 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 
used in their manufacture.

Brown it 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.

1
.̂i

i

List of Key ways, opposite page.

For Prices, See Separate Section
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Screw Slotting Cullers
1 he teeth ol these cut ters have a line pitch especially adapt ing 

them to the slotting of screw heads and similar work. They arc 
made m Carbon and High Speed Steels. High Speed Steel 
t utters only have ground sides.

—

Gauo
No.

A mer- 
icau

Stand
ard

Gajrc 
X o.

A me
sland-Inches

ard

Thick - 
lie??,

I ncliCF

Diam
eter,

I aches

No. Old
f'a I jilojj 
N umber

Thick- Diam
eter,

Indies

Old
(’alaloK 
Number

,,Io.lc- of 
Incite.* Teed,

No.Order by 
.Number

■r-Steel Hole,
I aches

Order by 
\ ii mber

ofness. Steel
Teeth

. 1S20 23* 
23* 
2 3* 
23* 
23* 
23* 
23*

H.S.
II.S.
I-I.S.
II.S.
11.5.
11.5. 

Carbon
11.5. 

Carbon
11.5.
11.5. 

Carbon
11.5. 

Carbon
11.5.
11.5. 

Carbon
Ii.S.

Carbon
H.S.
Ii.S.

Carbon
Ii.S.

Carbon
Ii.S.
Ii.S.

Carbon
11.5. 

Carbon
11.5.
11.5. 

Carbon
11.5. 

Carbon
11.5.
11.5. 

Carbon 
Carbon 
Carbon

Ii.S.
Carbon

Ii.S.
Ii.S.

Carbon
Carbon
Carbon

Ii.S.
Carbon

1 56 705-150-5610 11-10 
705-450-810 11-10 
705-150-5611 11-11 
705-450-811 11-11
705-450-5612 II-12 
705-450-812 11-12
705-456-613 11-13
705-450-613 11-13
705-456-813 11-13
705-450-5613 11-13 
705-450-813 11-13 
705-456-614 11-14
705-450-614 11-14
705-456-814 11-14
705-150-5611 11-14 
705-150-814 11-14
705-456-615 11-15
705-450-615 11-15

j705-456-815 11-15
705-450-5615 11-15 
705-450-815 j 11-15 
705-456-616 11-1G
705-450-616 II-16 
705-456-816 II-1G 
705-450-5616 II- 1G 
705-450-816 11-10
705-456-617 11-17
705-450-617 11-17
705-456-817 11-17
705-450-5617 11-17 
705-450-817 
705-456-618 
705-450-618 
705-456-818 
705-450-5618 
705-450-818 
705-456-119 
705-456-519 
705-456-619 
705-450-619 
705-456-819 
705-450-5619 
705-450-819 
705-456-420 
705-456-520 
705-456-620 
705-450-620 
705-156-820

15 057
.057
051

231 705-450-5620 11-20 
705-450-820 11-20 
705-456-421 11-21 
705-456-521 11-21 
705-456-621 11-21 
705-450-621 11-21 
705-456-821 11-21 
705-450-5621 11-21 
705-450-821 H-21 
705-456-422 11-22 
705-456-522 11-22 
705-456-622 11-22 
705-450-622 11-22 
705-456-822 11-22 
705-450-5622 11-22 
705-450-822 11-22 
705-456-423 H-23 
705-456-523 11-23 
705-456-623 H-23 
705-150-623 11-23 
705-456-823 11-23 
705-450-5623 11-23 
705-450-823 H-23 
705-456-424 11-24 
705-456-524 11-24 
705-456-624 11-24 
705-450-624 11-24 
705-456-824 11-24 
705-450-5624 11-24 
705-450-824 11-24 
705-456-125 11-25 
705-456-525 II-25 
705-456-625 11-25 
705-450-625 J1-25 
705-456-825 11-25 
705-450-5625 11-25 
705-450-825 11-25 
705-456-426 11-26 
705-456-526 11-26 
705-156-626 H-26 
705-450-626 11-26 
705-456-826 11-26 
705-450-5626 11-26 
705-450-826 H-26 
705-456-427 11-27 
705-456-527 11-27 
705-456-627 11-27 
705-450-627 11-27

1 II.S.
II.S.

Carbon
Carbon
Carbon

II.S.
Carbon

II.S.
II.S.

Carbon
Carbon
Carbon

II.S.
Carbon

II.S.
II.S.

Carbon
Carbon
Carbon

II.S.
Carbon

II.S.
II.S.

Carbon
Carbon
Carbon

II.S.
Carbon

II.S.
II.S.

Carbon
Carbon
Carbon

II.S.
Carbon

II.S.
II.S.

Carbon
Carbon
Carbon

II.S.
Carbon

II.S.
II.S.

Carbon
Carbon
Carbon

II.S.

56. 1S2 
162 

. 162

5 1 72 15 23. I 726 I 56 1G 23* 72G 721 1G 051 23*
2-3*
23*
23,
23*
23*
23,
23,
23*
23*
23,
23,
23*

'A 727 . 144 I 5G 1G .051 3* 727 . 144 72I IG .051 3* 72S I2S 3* 72 IG .051 72
S .128 23* 31 72 IG 051 1 5G8 . 12S 23, 1 72 IG .051 1 728 .128 23,

23*
23*
23,

1 5G 17 .015 : 72-8 ! . 128 1 72 17 .015 ^8 729 111 3* 72 17 .015 3, 729 . 1II 3* 72 17 045 3, 729 23*
23*

111 1 72 17 015 I 729 .114 1 5G 17 015 569 114 23* 1 72 17 .045 1 7210 102 23*
23*
23*
23*
23*
23*

3* 72 IS 040 23* i 7210 . 102 3* 72 18 040 23* 3* 7210 102 1 72 IS 010 23* 3* 7210 102 56 IS 010 23*
23,

3* 7210 . 102 1 72 IS 010 72111 091 3* 72 18 010 23, I 5611 .091 23* 3* 72 18 010 23* 1 7211 .091 23* l 72 19 036 23, h 7211 .091 23*
23,
23,
23*
23*

I 5G 19 03 G 23*
23,
23*
23*
23*
23*
23,
23*
23*
23*

3* 7211 091 721 19 03G 3* 7212 .081 3* 72 19 03 G 3* 7212 .081 3* 72 19 03G 1 7212 .081 I 72 19 03G 1 5G12 .081 23:. 1 5G 19 03G 1 7212 .081 23*
23*
23*
23*
23*
23*

1 72 11-17 
11-18 
11-18 
II-18 
11-18 
11-18 
11-19 
11-19 
11-19 
11-19 
11-19 
II-19 
11-19 
11-20 
II-20 
11-20 
11-20 
11-20

20 032 72✓•13 072
.072
.072
072

.072

.004

3* 72 20 032 7213 3* 72 20 032 3* 7213 721 20 032 3* 72Jo 1 5G 20 032 23* 1 7213 1 72 20 032 23* 1 5G14 23, 'A 72 20 032 23:, I 7211 .01,4 h23* 72 21 028 23* 'A 7214 .064 23* 3* 72 21 028 2% 3* 7214 .061 23*
23*

3* 72 21 028 23* 3* 72M .061 72I 21 028 23* 3* 7211 .064 
. 064 
.057 
.057 
.057 
.057 
.057

23*
23*
23*
23',
23*

l 56 21 028 23* 1 7211 1 72 21 028 23* 1 5615 'A 72 21 028 23* I 7215 72 22 025 23* >2 7215 3* 72 22 025 23* 7215 23* 3* 72 22 025 23* 3* 7215 23* 721 22 025 23* Va 72

Cutlers of Cage i\o. 5 arc packed 10 in a box; of Cages Nos. 6 through 12 inclu
sive, 2y4" diameter, are packed 12 in a box. All others are packed 25 in a box.

For Prices, Sec Separate Section List of Keyways, page 32.
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Screw Slotting Cutters (Cont’d)

°nT
A m er

ica n 
Stand

ard

jGngc
No Old

Catalog
Number

No.Thick- Diarn 
nc!»», etcr. 

Indie* Inches

Old
Catalog
Number

Thick
ness,

Inches

D i a in - 
Incites Inc,>cs

No. Order by 
Number

| Hole, 
'inches

Amer
ican

Stand
ard

SteelOrder by 
Number

01Hole. Steelof TeethTeeth

H.S.
Carbon

H.S.
Carbon

H.S.
Carbon
Carbon
Carbon
Carlton
Carbon
Carbon
Carbon
Carbon

H.S.
Carbon

H.S.
Carbon

H.S.
Carbon

H.S.
Carbon

H.S.
Carbon

H.S.
Carbon

FI.S. 
Carbon 

H.S. 
Carbon 

H.S. 
Carbon 

H.S. 
Carbon - 
Carbon 

H.S.
Carbon
Carbon

H.S.
Carbon
Carbon

H.S.
Carbon
Carbon

H.S.
Carbon
Carbon
Carbon
Carbon
Carbon
Carbon
Carbon
Carbon

705-450-539 H-39 
705-456-540 11-10 
705-450-540 Il-iO 
705-456-5 H II-41 
705-450-341 H-41 
705-456-542 H-42 
703-456-543 II-43 
705-456-544 H-44 
705-456-545 II -4 5 
705-156-346 11-46 
705-456-547 11-47 
705-456-318 II-48 
705-456-519 H-49 
705-450-519 H-49 
705-456-550 H-50 
705-450-550 H-50 
705-456-551 H-51 
705-450-551 H-51 
705-156-552 H-52 
705-150-552 H-52 
705-136-553 H-53 
705-150-553 11-53 
705-156-554 
705-450-554 
705-456-553 
705-150-555 
705-456-356 
703-450-556 
705-156-557 
705-150-557 
705-156-558 
705-150-558 
705-156-459 
705-156-359 
705-450-359 
705-156-160 
705-156-560 11-60 
703-450-560 11-60 
705-156-461 H-61 
703-156-561 H-61
705-150-561 H-61 
705-456-462 H-62 
705-156-562 H-62 
705-150-562 H-62 
705-456-463 ' Ii-63 
705-456-563 H-63 
705-456-161 , 11-64 
705-456-564 | II-64 
705-156-465 H-65 
703-156-565 H-65 
705-156-166 11-66
705-456-566 11-66

A24 
2 4 
24 
2Vt 
2 4 
2H 
214 
2 4 
2 4 
2'4 
24
24

600252211-27 
II-27 
II-27 
11-28 
11-28 
II-28 
11-28 
II-28 
II-28 
H-29 
11-29 
11-29 
11-29 
11-29 
H-29 
H-30 
II -30 
11-30 
11-30

72 Carbon 
56 H.S.
72 H.S 
72 Carbon 
72 Carbon 
72 Carbon 
72 H.S.
72 Carbon 
72 H.S.
72 Carbon 
72 Carbon 
72 Carbon 
72 H.S. ' 
72 Carbon 
72 H.S.
72 Carbon 
72 Carbon 
72 Carbon 
72 Carbon 
72 Carbon 
72 Carbon 
72 Carbon 
72 Carbon 
72 Carbon 
72 Carbon 
72 Carbon 
72 Carbon 
72 Carbon 
72 Carbon 
72 Carbon 
72 Carbon 
60 Carbon 
60 Carbon 
60 Carbon 
60 Carbon 
60 Carbon 
60 H.S.
60 Carbon 
60 H.S.
60 Carbon 
00 H.S.
00 Carbon 
60 H.S. 
60 Carbon 
60 II.S. 
60 Carbon 
60 H.S. 
60 Carbon 
60 H.S. 
60 Carbon 
60 II.S. 
60 Carbon

705-456-827 
705-150-5627 
705-150-827 
705-156-428 
705-456-528 
705-156-628 
705-450-628 
705-156-828 
705-450-828 
705-456-129 
705-456-529 
705-456-629 
705-450-629 
705-456-829 
705-450-829 
705-456-130 
705-456-530 
705-456-630 
705-456-830 
705-456-631 
705-456-831 
705-156-632 
703-156-832 
705-156-633 
703-456-833 
705-456-631 
705-456-831 
705-456-635 
705-456-835 
705-456-636 
705-156-836 
705-156-536-1 
705-156-536-2 
705-456-536-3 
705-456-536-4 
705-456-536-5 
705-450-536-5 
705-456-536-6
705-430-536-6 ..........
705-456-536-7 H-3GG 
705-450-536-7 H-36G 
705-156-536-8 11-301 i 
705-450-536-8 H-36H 
705-156-536-9 H-36I 
705-450-536-9 II-301 
705-456-536-10 11-30J 
705-450-536-10 I1-3GJ 
705-156-537 H-37
705-450-537 H-37
705-156-538 H-3S 
705-450-538 11-38
705-456-539 H-39

025 24 
025 2 4 
025 24 
023 2 4 
023 2 4 

2 4 
023 2 4 
023 2 4 
023 2 4 
020 2}.[ 
020 2 4 
020 2 4 
020 2 4 
020 2 4 
020 2 4 
01S 24
01S 2 4 
018 2 4 
01S 24
010 24 
010 24
011 2 4 
011 2 4 
013 24 
013 2 4 
010 2 4 
010 24 
00S 2 4 
008 24 
000 24 
000 2‘, 
102 24

.091 24

.081 24 
24 
24
2 1 i
24
24

.051 24 

.051 24 

.015 2', 

.015 24 

.010 2 4 

.0-10 24
030 | 24 

.030 24 

.032 24 

.032 24 

.028 24 

.028 24 
025 24

22 1
5 s 000232322 1
A 000232322 1- A 0002024Vi23 5^ 00020215A23
A 0001825423 023
As 0020 010423

0027 Oil23 1
A 0001328123
5^ 0001030Yl21
A 0000S32A21
As 0000034421
A14 o0011142-1
As14 000-1

057
1-124 1

5^14 o152-1 1
A14 

14
o05715Vi25

As 0051105425
A14 o05110A25
A14 017 04525 1
A 90140151711-31 

11-31
420

A 9014IS .04020 1
As 9014IS 04011-32 

H-32 
H-33 
11-33 
11-3-1 
11-3 4 
H-35 
11-35 
11-30 
H-30 
H-30 A 
H-30 B 
H-30 C 
H-30 D 
H-30 E 
H-30 E 
H-30F 
H-30F

427
1-54 
1-5 1 
1-55 
£-55 
1-50 
£-56 
1-57 
£-57 
£-58 
1-58 
1-59 
1-59 
1-59 
1-00

A14 900301927 1t As 9014
14

03019428
A 90032202S 1
A 90032

028
1420430

A 901421l30
14 A 9021 02S

025
432

A14 90. 2232 1
A14 9022 02543-1
A 901423 02331 1
As 901423 02310
A14

14
902-1 020As11

A 9024 020Ks12
A 90020 142-15/s072

.004

.004

.057

.057

13
14 A 9001S25A14

A14 9001825As11
A14 9001S25As15
A 901420 010As15
A' 901420 010As10
As 901420 010As10
A 901427 014As17
As 90014 1427A17
As14 9027 01-1As18
l/2 901428 013A18
/'S 901428 013As19
l 2 901430 010A19
Ks14 9030 010As20

*1 A 901432 008A20
5s 9000S 1432As21
i 9014000345-621 ; 2
A__ooia.«00034As22

‘

Cutters of Cages Nos. 10 through 12 inclusive, 2t/4H diameter, are packed 12 in a box. 
All others arc packed '25 in a box.

Jewelers* Saws
Many of the Screw Slotting Cutters listed are suitable for jewelers’ use in sawing chain links and for similar work.

For Prices. Sec Separate SectionList of Key ways, page 32.
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Ground Formed Cullers

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 arc 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.

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

We arc fully equipped to 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.

Slratldlc Sproekel Cullers

Complete tooth cut in one pass.

Only two cutters 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.

Regularly furnished with pitch line clearance, Type 1. Furnished also without pitch line clear
ance, Type 2.

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

When ordering, specify pitch, diameter of roll, range of teeth to he cut and type 
desired.

Type 2

For Prices, See Separate Section
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Sprocket Wheel Cullers for Holler Chains
American Standard Tooth Forms

Adopted by S.A.E., A.S.M.K., A.G.M.A.
y

4

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.

= =' “ ~ >—• — V. ,

s=U 11 si
Oo Range of 

Teeth in 
Sprocket

Old
Catalog
Number

Range of 
Teeth in 
Sprocket

OldPilch,
Inches

Pitch,
Inchesii I - o i ot

£0 “ “
Order by 
Number

Order l>y 
Number Catalog

Number=ii
Vs 2K »%1 

2K *561 
2K %l 
2K Kg 1 
2K 
2K !%1

.200 -100-4
490-8
490-12
490-16
490-20
490-24
490-28
490-32
490-36
490-40
490-44
490-48

6 i Order by 
} Catalog 
J Description 

9 to 11 705-490-156
12 to 17 705-190-160
18 to 34 705-190-161
35 and over 705-190-168

lKtolK4K U'Kg IK ~50 
l'AtoVA*yf\ll% l'A -750

lMtol^4Hil%!lM -750 
lKtolK*KjlK I K .750 
lKtolK4K DhVKK 750 
IK to IK IK IK dK 750

IK 4K 1‘Kg IK 
IK 4K 1'31G lK 
IK 4K!i% IK 
IK iKliK IK 
IK 4K I'KeiK 
IK 4K IK IK

IK 5 236 IK
IK 5K 236 IK 
IK 5K| 2 he 
IK 5K 2K> IK 
IK |5K|i%1K 

5K

5K 
5K 
5K

490-148
190-152

6Vs 200 7 to S 
9 to 11 

12 to 17 
18 to 34 
35 and over

7 to SVs .200 Order by 
Catalog 
Dcscrip- 

t ion

f Vs 200 490-15G
490-160
490-164
490-168

K Kg .2001
Vs .200

' K to K 
K to K 
K to K 
K to K 
K to K 
V> to K

K3 1 .313 6
K 7 to 8

9 to 11 705-190-36
12 to 17 705-190-10
IS to 34 705-190-44
35 and over 705-190-48 

) Order by 
} Catalog 
j Dcscript ion 

9 to 11 705-190-60
12 to 17 705-190-61
18 to 34 705-190-68
35 and over 705-190-72

3 .313 . 875 
.875 7 to 8 
.875 9 to 11 
.87512 to 17 
.875 IS to 34 
87535 and over

6 490-172 
490-176 
490-180 
490-184 
490-1SS 
490-192

1 K3} s 
3K 
3K 
3.K

1 .313
K 1 313
% 1 .313
'Kg 1 .313

K :;k K 1 .400 6 490-52
490-56
490-60
190-64
490-68
490-72

Vs 31 s K l .400 7 to S 1.000 
1.000 7 to S 
1.000 9 to 11 
1.000 12 to 17 
1.000 IS to 34 
1.00035 and over

190-196
490-200
490-204
490-208
490-212
490-216

6
Vs K3K .4001
Vs 131K3K .400l
Vs 2K>3K

3K

3K
3K
3i 
3 K 
3K 
3K

1001
Vs 'Kg 1 .400

IKIKIKOrder by 
Catalog 

Dcscript ion 
705-490-81 490-84 
705-190-88 490-88 
705-190-92 490-92 

490-96

K 2%
2K>
2Kt

.469 490-76
490-80

1 6
K 7 to S1 .469 IK2 -HK>

2%
•2K
2Kg
2K
2%

1.125 
1 125 7 to 8 
1. 125 9 to 11 
1.125 12 to 17 
1.12518 to 34 
1 125 35 and over

490-220 
490-221 
490-228 

1490-232 
490-236 
490-240

6 Order by 
Catalog i 
Descrip

tion

IK
IK
IK

2K .469
.469
.469

9 to 11
2K K l 12 to 17 

18 to 34
35 and over 705-190-96

Onlerl.y 400_|0()

jD^iX
705-490-108 490-1 OS 
705-190-112 490-112 
705-190-116 490-116

5K2K 2K> i
5K IK2K 'He i

IK IK 
IK IK 
iKc IK

469
5K IK2

1 SK 563 6
IK 1.563 
1K 1 • 563 
1K 1 - 563 
IK 1.563 
IK 1.563 
IK 1563

2K 
2 K 
2K 
2K 
2K 
2K

6K 3 6 490-24 1 
490-248 
490-252 
490-256 
490-260 
490-261

3K
3K

I 1 7 to 8
9 to 11 

12 to 17 
18 to 34
35 and over 705-190-1201 190-120 

Order by 
Catalog 

Description 
705-190-132 190-132 
705-190-136 490-136 
705-190-110 490-140 

490-144

. 563
6K
6K
6K

7 to S 
9 to 11 

12 to 17 
IS to 34 
35 and over

3
1 . 563 

.563 2%
2%
2K
2‘Kg

3% 2 
3% 2 
3% 2 
31Kj2 
3% 2 
37« 2

1 1*61 IK
1 IK IK•l 563 7
1 H64 IK . 563 7K

7'.*
7K
TVs

1 to IK ;*K IK IK 625 
1 to IK 4 IK IK .625 
1 tolK4Kl%lK 625 
1 to IK -IK 1% IK .625 
1 to IK 4K 1*56 IK • 625 
1 to 1 K 4K 1 K .625

490-124
490-128

6 3 1.900 
1.900 7 to S 
1.900 9 to 11 
1.90012 to 17 
1.900 IS to 34 
1 .91X135 and over

490-268
(90-272
490-276
490-280
490-284
490-288

67 to S
9 to 11 

12 to 17 
IS to 34 
35 and over705-190-144

3
3

83
83
SK3

Packed one in a box.

For Prices. Sec Separate Section List of Keyways, page 32.
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Sharpenin'* Gear anil Formed ( ulln's
Gear cutters and other formed cutters are sharpened by 

grinding the faces of the teeth. These faces arc either radial or 
back of center, depending on the design of the cutters.

When properl}’ 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, accurate duplica
tion of form can be obtained merely by changing the angle of 
rake to compensate for the change in the form which otherwise 
would be caused by repeated sharpenings.

It is not economical to use cutters that arc dull or partially 
dull. A sharp cutter stands up for a long period bclore becom
ing moderately dull in comparison to the moderately dull 
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 edge. For the most 
economical 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 Gutter 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 take 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 14 pressure ungle, are made 

with eight dilTerent forms (numbered 1 to 8) for each pitch depending 
upon the number of teeth for which the cutter is to be used. Ranges for 
the individual cutters are as follows:

No. of Culler Form Itanw, Teeth No. of Culler Form Range. Teeth

I1 135 to a rack 
55 to 131 
35 to 54 
20 to 34

5 21 to 25
17 to 20 
14 to 10 

12 and 13

2 0
3
4 8

I he above cutters are designed so that their forms are correct for the 
lowest number of teeth in each range. If. when cutting gears with a 
number of teeth near the higher end of the range, a more accurate tooth 
form is desired, w e can furnish cutters to order in half numbers from one 
to eight pitch inclusive, with ranges as follows:

No. of Cutter Form Ramie. Teeth No. of Cutter Form Range. Teeih
^2
2,'i
3*2
1*2

80 to 134 
42 to 54 
30 to 34 
23 to 25

5K> 19 and 20 
15 and 10

i
13

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

Because of the undercut which occurs in true involute gears 
of 14Yz pressure angle with a low number of teeth, involute 
gear 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 
interchange satisfactorily enough for high grade work with 
true involute gears.

In ordering slock gear cutlers, give lhe diametral 
pitch, niimhcr and hole size.

In ordering special gear cullers, give the diametral 
pilch, pressure angle, hole size and number of teeth to 
he cut.

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 Cutlers (Conl’d)Involute Spur Gear Cullers

Diameter,
Inches

Hole,
Inches

No. of
Cutter Form

Order by 
Number

Diametral
Pitch

3Xi Wi 2 705-530-2218 
705-530-3218 
705-530-4218 
705-530-5218 
705-530-6218 
705-530-7218 
705-530-8218 
705-530-1220 
705-530-2220 
705-530-3220 
705-530-4220 
705-530-5220 
705-530-6220 
705-530-7220 
705-530-8220 
705-530-1222 
705-530-2222 
705-530-3222 
705-530-4222 
705-530-5222 
705-530-6222 
705-530-7222 
705-530-8222 
705-530-1224 
705-530-2224 
705-530-3224 
705-530-4224 
705-530-5221 
705-530-6224 
705-530-7224 
705-530-8221 
705-530-1226 
705-530-2226 
705-530-3226 
705-530-4226 
705-530-5226 
705-530-6226 
705-530-7226 
705-530-8226 
705-530-1228 
705-530-2228 
705-530-3228 
705-530-4228 
705-530-5228 
705-530-6228 
705-530-7228 
705-530-8228 
705-530-1230 
705-530-2230 
705-530-3230 
705-530-4230 
705-530-5230 
705-530-6230 
705-530-7230 
705-530-8230 
705-530-1232 
705-530-2232 
705-530-3232 
705-530—1232 
705-530-5232 
705-530-6232 
705-530-7232 
705-530-8232 
705-530-1234 
705-530-2231

5
i 3-K

3K
3%
3-H
3X

Wx 35
W\ -15
Wx 55
Wx 65
IX 75

i 3Vx IX 85
3VsG 1 1
3'AG 2I
3 X 3G 1
3VsG 1 4
3 AG 1 5
3 A GG 1
3 A 76 1
3 A 
2Vs

6 81
7 1 1

2~A7 21
23^ 37 1
2~A7 1 4

Diametral
Pitch

Diameter,
Inches

Hole.
Inches

No. of
Cutter Form

Order by 2Vs7 1 5Nii mber
2Vs7 1 G
23^S'2 .Made to order 

Made lo order 
Made lo order 

705-530-1208 
705-530-2208 
705-530-3208 
705-530-4208 
705-530-5208 
705-530-6208 
705-530-7208 
705-530-8208 
705-530-1210 
705-530-2210 
705-530-3210 
705-530-4210 
705-530-5210 
705-530-6210 
705-530-7210 
705-530-8210 
705-530-1212 
705-530-2212 
705-530-3212 
705-530-4212 
705-530-5212 
705-530-6212 
705-530-7212 
705-530-8212 
705-530-1214 
705-530-2214 
705-530-3214 
705-530-4214 
705-530-5214 
705-530-6214 
705-530-7214 
705-530-8214 
705-530-1216 
705-530-2216 
705-530-3216 
705-530-4216 
705-530-5216 
705-530-6216 
705-530-7216 
705-530-8216 
705-530-1218

2 7 71
X 2~A

2~A
2Vs
2Vs
2 Vs 
2~A 
2 -A 
2 Vs 
2 A
2Vx
2Vx
2H
2Vx
2%
2H

Wx 82 7 I
K> Vx s7 1 1
X G}4 X s 211
X 6 a x 2 S 31
%) G}4 X 3 8 41
X 6 X X 8 1 54
X t;>, X s5 1 G
X X s6 1

1 X X s 87 1
X G>4 X S 9 I 1

2 534 'A 21I 9
2 5X i 2 9 1 3
2 5X X 3 1 49

Vi2 5X 54 9 1
X2 oX G5 9 l

2XxX 72 5X 9 LG
2X
2Xs
2H

s2 X5X
5X
Wx
W

7 9 1
X2 X 8 10 1

23^ X Vs 210I
2Xs Vs2 Vj 

2\4
2X
2X
2V>

X 2 10 3
2Vs Vs5X X 103 4
2? s Vs5X X 10 54
2ZA Vs5X Vj 10 G5
2/s Vs10 7oX i . G; >
2 Vs Vs S2K> 5X 

5X 
4X 
4X 
4X 
4X 
■ix 
4X 
4X 
4X 
4 X 
4X
■Wi
■ix
4X
■ix 
4X 
4 X 
3X

Vj 7 10
2Vs Vs2Vj Vj S 1 1
2*s VsX 23 11
2Vs VsX 33 2 1
2;{ s 
2'5 s

X Vs3 43 1
VsX3 514

1 2?« 
2% 
2 Vs
2X
2X
2X

VsX3 G5 1
>s3 X G 1
Js3 X 87 1
Js3 X S 12 1
Js4 X 2121•>
Js4 X 32 12

2X Js4 X 12 43
X 2 X4 Js12 54
X 2X Vs4 12 G5

4 X 2X 
2 X

~Vs12G i

4 X Vs7 12 8
X4 2Vs Js8 14 1
X5 Js2Vs 21 14

Each of the above packed one in a box.

List of Key ways, page 32. For Prices. See Septtrute Section
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Involute Spur Cear Cutters (( on(M) Involute Spur Cear Cutters (( outNI)
Diametral Diameter, 

Pitch j Inches

2 'A 
2'A 
2'A

14 : 2'A
14 | 2'A

2'A 
2'A 
2'A 
2'A 
2A 
2'A 
2'A 
2'A 
2'A

Hole.
Inches

No. of
Cutter Form

Order hy 
N ii m l»er

Diametral
Pitch

Order hy 
Number

Diameter,
Inches

Hole.
Indies

No. of
Cutter Form

H14 3 705-530-3234
705-530-4234
705-530-5234
705-530-6234
705-530-7231
705-530-8234
705-530-1236
705-530-2236
705-530-3236
705-530-4236
705-530-5236
705-530-6236
705-530-7236
705-530-8236
705-530-1238
705-530-2238
705-530-3238
705-530-4238
705-530-5238
705-530-6238
705-530-7238
705-530-8238
705-530-1240
705-530-2240
705-530-3240
705-530-4240
705-530-5240
705-530-6240
705-530-7240
705-530-8240
705-530-1242
705-530-2242
705-530-3242
705-530-4242
705-530-5212
705-530-6242
705-530-7242
705-530-8242
705-530-1244
705-530-2244
705-530-3244
705-530-4244
705-530-5244
705-530-6244
705-530-7244
705-530-8244
705-530-1246
705-530-2216
705-530-3246
705-530-4246
705-530-5246
705-530-6246
705-530-7246
705-530-8246
705-530-1248
705-530-22*18
705-530-3248
705-530-4248
705-530-5248
705-530-6248
705-530-7248
705-530-8248
705-530-1250
705-530-2250
705-530-3250

0 705-530-4250 
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 
705-530-1254 
705-530-2254 
705-530-3254 
705-530-4254 
705-530-5254 
705-530-6254 
705-530-7254 
705-530-8251 
705-530-1256 
705-530-2256 
705-530-3256 
705-530-4256 
705-530-5256 
705-530-6256 
705-530-7256 
705-530-8256 
705-530-1258 
705-530-2258 
705-530-3258 
705-530-4258 
705-530-5258 
705-530-6258 
705-530-7258 
705-530-8258

Ya H i
7 814 1 0 VsK 5

VH14 5 0 VsYa 0
7s 0 0 Ya Vs 7 \7s 0 Ya Vs S/
H14 S 2 Vsi

V7-S1G 1 2 K Vs 2
10 2 2 Vs 3

Vs10 3 2 Ya ~A 4
7s10 4 2 Ya Vs 5
Vs10 5 2 K V o
Vs10 G 2 Ya Vs 7
Vs10 7 2 VsK 8
Vs10 s Ya10 Vs

IS 2 Vs i *0 Y\ Vs 2
IS Js2 2 50 Vs 3i
IS 2 7s 3 50 Ya Vs 4

%IS 2 4 >0 K Vs 5
IS 2 Vs 5 50 Ya Vs 0
IS 2 H 0 50 Ya Vs 7

VsIS 2 7 50 K Vs 8
2 VsIS s 0 Ya Vs

7s20 2 1 40 Ya Vs 2
2 Vs20 2 0 Y\ Vs 3

20 2 Vs 3 0 K Vs 4
20 2 Vs 4 10 K Vs 5

Vs20 2 5 10 Vs 0 i20 2 Vs 0 10 K Vs 7
20 2 Vs 10 Vs Si i
20 2 >'s s IS I Vs 1i
22 2 Vs 1 IS Vs 2
22 2 Vs 2 IS Ya Vs 3
22 2 Vs 3 4S Vs 4
22 2 Vs 1 IS Y\ Vs 0
22 2 Vs 5 IS Ya Vs 0
22 2 Vs 0 IS K Vs
22 2 Vs 7 IS K 7/s 8
22 2 Vs S
24 1 Ya Vs 1
21 1 V\ Vs 2

Involute Spur Cear Cutters
For Use on Brown Sharpe 

No. 3 Automatic Gear ('.tilting .Machine

21 Vsm 3
24 l Ya Vs 4
24 Wa Vs 5
24 Vsm 0

Diametral Diameter, j 
Pitch Inches '

m i

Hole,
Indies24 • h Vs No. of

Cutter Form
Or«lcr hy 
N n inlicr7

24 1 Y\ Vs S
20 Wa Vs 41■ 705-530-1302

705-530-2302
705-530-3302
705-530-4302
705-530-5302
705-530-6302
705-530-7302
705-530-8302
705-530-1304
705-530-2304
705-530-3304
705-530-4304
705-530-5304
705-530-6304
705-530-7304
705-530-8304
705-530-1220

1
20 \Ya Vs 2 4 1 2
20 \Ya Vs 3 Vs43 1 3
20 m Vs 3 Vs44 I 4
2(i Vs m45 1 5
20 \Ya Vs 3 Vs40 1 0
20 1 Ya Vs 3 Vs7 4 1 7 v-
20 >8Wa Ws•IS l 8
28 Wa Vs 3-K5I 1 1
28 Wi Vs 3K 

3 Ys
52 1 2

28 Wa Vs 53 1 3
28 Wa 3 VsVs 54 1 4
28 W\ Vs 3 Ys55 1 5
2S W\ Vs m50 1 0
28 Vs 335IK 57 1 7
28 3 Ys

VA i l
Wx 58 1 8

30 IK 0I 1
30 Wx Vs 2 Metric Involute Spur Gear Cutters for use on Machine above 

can l/e furnished to order.30 VsW 3

Each of the above pached one in a box.

For Prices. See Separate Section List of Key ways, page 32.
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Involute Spur Gear Cutters (Cont’d)
For L sc on Brown & Sharpe 

No. 3 Automatic Gear Cutting .Machine

Involute Spur tiwir Cnttors (Cont'il)
For Use on Brown & Sharpe 

No. 3 Automatic Gear Cutting Machine

Diametral
Pitch

Diameter,
Indies

Hole,
Inches

No. of
Cutter Form

Order by 
Number

Diametral 1 Diameter, 
Pitch Inches

Hole.
Inches

No. of
Cutter Form

Order by 
Number

3 34
3 34

705-5.30-2220
705-530-3220
705-530-4220
705-530-5220
705-5.30-6220
705-530-7220
705-530-8220
705-530-1222
705-530-2222
705-530-3222
705-530-4222
705-530-5222
705-530-6222
705-530-7222
705-530-8222
705-530-1224
705-530-2224
705-530-3224
705-530-4224
705-530-5224
705-530-6224
705-530-7224
705-530-8224
705-530-1226
705-530-2226
705-530-3226
705-530-4226
705-530-5226
705-530-6226
705-530-7226
705-530-8226
705-530-1306
705-530-2306
705-530-3306
705-530-4306
705-530-5306
705-530-6306
705-530-7306
705-530-8306
705-530-1308
705-530-2308
705-530-3308
705-530-4308
705-530-5308
705-530-6308
705-530-7308
705-530-8308
705-530-1310
705-530-2310
705-530-3310
705-530-4310
705-530-5310
705-530-6310
705-530-7310
705-530-8310
705-530-1312
705-530-2312
705-530-3312
705-530-4312
705-530-5312
705-530-6312
705-530-7312

G 2 2K>2 a
23-2
2 34 
2 34 
234 
234 
2>2 
234
2Vs 
2Vs 
2H 
2Vs 
2% 
2%
2VS 
2VS 
2H 
2% 
2Vs 
2Vs
2Vs 
2Vs 
2/8 
2/8 
2 34 
2H 
2H 
2H 
2 34 
2 34 
234 
2/4 
234 
234

l 8 705-530-8312 
705-530-1311 
705-530-2311 
705-530-3314 
705-530-4314 
705-530-5314 
705-530-6314 
705-530-731t 
705-530-8311 
705-530-1316 
705-530-2316 
705-530-3316 
705-530-1316 
705-530-5316 
705-530-6316 
705-530-7.316 
705-530-8316 
705-530-1.318 
705-530-2318 
705-530-3318 
705-530-1318 
705-530-5318 
705-530-6318 
705-530-7318 
705-5.30-8318 
705-530-1320 
705-530-2320 
705-530-3320 
705-530-4320 
705-530-5320 
705-530-6320 
70.3-530-7320 
705-530-8320 
705-530-1322 
705-530-2322 
705-530-3322 
705-530-1322 
705-530-5322 
705-330-6322 
705-530-7322 
705-530-8322

H 1
30 1 10 1 1

334G 1 1 21G 1
334G 1 5 10 1 3
334G G1 10 1 •1
334o l 7 1G 1 5
334 sG 1 1G 1 G
234 
234 
2^8 
234 
234 
234 
234 
234 
234 
234 
234 
234 
234 
234 
27. 
23-s 
2:3.j 
244 
2/4 
2 % 
2 y4 
234
2 24 

2M

7 1 1 1G 71
7 21 1G 1 8
7 31 IS 1 1
7 1 4 18 1 2
7 1 5 IS 1 3
7 1 G 18 1 4
7 71 IS 1 5
7 1 S IS 1 G
S 1 1 IS 1 7
8 21 IS 81
S •1 3 20 1 1
8 1 4 20 21
8 1 5 20 1 3
8 1 G 20 1 4 I
S 71 20 1 5
S S1 20 1 (5
9 1 1 20 1 7
9 1 2 20 S1
9 1 3 22 1 1
9 1 4 22 1 2
9 1 5 22 1 3
9 1 G 22 I 1

79 1 22 1 5
S9 1 22 1 G

10 1 1 22 1 7
23,10 21 22 S1
254
254

310 1 24 1 1
10 4 24 1 2
10 224 51 24 234 1 3

2/410 1 G 21 234 1 4
2ii410 71 23421 51

S10 2:34 1 234
234
234

24 1 G
2 %11 1 1 24 71
2/4 2II 1 24 S1
2^8 1 311
2V% 
2VS 
2/4 
2/4 
2/4 
2% 
2Vs 
2% 
234 
254 
254 
2hA 
234 
2 34 
2M 
2 3 i 
234 
234 
234 
234

11 41
1 I 51

Involute Spur Gear Cutters
For Use on Brown & Sharpe 

Nos. 1 and 1311 Automatic Gear ('tilting Machines

11 1 G
711 1
S11 1

12 1 1
Diametral | Diameter, 

Pitch Inches
Hole.
Inches

No. of
Cutter Form

Order b> 
N 11 mber12 1 2

12 31
1341%12 3 705-530-1211 

705-530-2211 
705-530-3211 
705-530-1211 
705-530-5211 
705-530-6211 
705-530-7211 
705-530-821l 
705-530-1216 
705-530-2216 
705-530-3216 
705-530-1216

11 4
U4 212 31 5
134*/4 312 31 G
13412 1/47 3 41
1X12 3S 51
in1X314 G1 1
ix1/41-1 321 1

1 ? 414 3 3 81
ix13414 1 4 4 I

»34 IX14 21 5 4
»!4 IX14 1 G 4 3

1?4II I1.1 7 44
Metric Involute Sj>ur Gear Cutlers for use on Machines above can Ih‘ furnished to order. 

L'ach of the above packed one in a box.

List of Key ways, page 32. For Prices. See Separate Section
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Involute Spur Gear Cutters (Coufcl)
For Use on Brown & Sharpe 

Nos. 1 and 1311 Automatic Ccar Cutting Machines

Involute Spur Gear Cutters
For Use on Brown & Sharpe 

No. 5 Automatic Gear Culling Machine

Hole, j No. of 
Inches Cutter Form

Order by 
Number

Diametral Diameter, 
Pitch Inches

Order by 
Number

Diametral
Pitch

Diameter,
Inches

Hole,
Inches

No. of
Cutter Form

i 705-530-1210
705-530-2210
705-530-3210
705-530-4210
705-530-5210
705-530-6210
705-530-7210
705-530-8210
705-530-1212
705-530-2212
705-530-3212
705-530-4212
705-530-5212
705-530-6212
705-530-7212
705-530-8212
705-530-1502
705-530-2502
705-530-3502
705-530-4502
705-530-5502
705-530-6502
705-530-7502
705-530-8502
705-530-1504
705-530-2501
705-530-3504
705-530-4504
705-530-5504
705-530-6504
705-530-7501
705-530-8504
705-530-1506
705-530-2506
705-530-3506
705-530-4506
705-530-5506
705-530-6506
705-530-7506
705-530-8506
705-530-1508
705-530-2508
705-530-3508
705-530-4508
705-530-5508
705-530-6508
705-530-7508
705-530-8508

134' 
4! 4 
43* 
-13.1 
»3.i; 
3-34 
334

04 5 705-530-5216
705-530-6216
705-530-7216
705-530-8216
705-530-1218
705-530-2218
705-530-3218
705-530-4218
705-530-5218
705-530-6218
705-530-7218
705-530-8218
705-530-1402
705-530-2102
705-530-3402
705-530-1402
705-530-5402
705-530-6402
705-530-7402
705-530-8402
705-530-1404
705-530-2104
705-530-3404
705-530-4404
705-530-5404
705-530-6404
705-530-7404
705-530-8404
705-530-1406
705-530-2406
705-530-3406
705-530-4106
705-530-5406
705-530-6406
705-530-7406
705-530-8406
705-530-1408
705-530-2408
705-530-3408
705-530-4408
705-530-5408
705-530-6408
705-530-7408
705-530-8408
705-530-1410
705-530-2410
705-530-3410
705-530-4410
705-530-5410
705-530-6410
705-530-7410
705-530-8110
705-530-1412
705-5.30-2412
705-530-3412
705-530-4412
705-530-5412
705-530-6412
705-530-7412
705-530-8412

5 H 
VA 
VA 
VA 
VA 
VA 
5 X 
5 H 
VA 
5% 
VA 
VA 
VA 
V4 
VA 
VA 
53* 
53* 
53*

2 i 3* 
l 3* 
VA 
13* 
VA

4 1!
VA G 24 2
VA 7 24 3
VA s 24 4
13* 25 1 5
VA 2 2 VA5 G
VA 35 2 VA 7

3?., 13-1 4 25 VA
VA

8
VAVA 5 2'* 

2 A 
2A 
2 A 
2 A

5 1
va VA G5 VA

V/2
VA
• A

2
VAm v> 
33* 
33 2 
33 2 
3 y2 
VA 
VA 
VA 
VA 
VA 
3 Vs 
VA 
VA
Vs
VA
VA
VA
VA
VA
VA
VA
VA
VA
VA
VA
VA
VA
VA
VA
VA
VA
VA

i A 75 3
VA 85 4

I VA lG 5
VA 2 2AG 13* G
i3.i' 3 2! 2G 13-2 7
i3-i 4 23 iG VA s
VA 5G 3 VA 1
H* GG 3 VA

VA
VA
VA

2
VA 7G 3 3
VA S 53*0 3 4
VA7 1 3 VA

VA
VA
VA
VA
4 A 
4
VA
VA
VA
VA
VA

5
13*7 2 3 1 3-2 G
13* 37 3 I 1 2 7
13*7 4 VA3 S
13*7 5 13-24 1
13*7 G 1324 2
13* 77 VA4 3
13* 87 4 VA 4
VA8 1 1 1 24 5
13* 2S 13*4 G
13* 38 13*>4 7
13*8 4 VA4 S
13*8 5 4 3*5 13* l
13*8 G 43* 1 3 25 2
13*8 7 43*

43*
5 1 3-2 3

13* s8 13*5 4
13*9 1 43* i A

VA
5 5

13* 29 •13*5 G
13*9 3 VA 

4 3* 
VA 
VA 
VA 
VA 
VA 
VA 
VA

13*5 7
13* 49 5 13* s
13* 59 G 13* 1
13* G9 G 13* 2
13* 79 G 13*

13*
3

13* 89 G 4
13*10 3 1 13*G 5
13* 210 3 13*G G
13* 310 3 13*G 7
13* 410 3 33* 13*G 8

i 13* 510 3 Packed one in a box.
Metric Involute Gear Cutters can be furnished to order.

Cut ters for Mil re ami llevel Bears
These cutters are thin enough to cut any bevel gear whose 

toolh face is not longer than one third the distance from its 
outer end to the point where the shaft center lines meet.

To select Number of Cutter 
Form for cutters for mitre and 

: bevel gears with axes at any angle,
1 I // double the back cone radius AB 
I * (for the gear) or BC (for the pin- 
i ion) and multiply by the diametral
J pitch. 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.

13*3 G10
13* 710 3
13* 810 3
13*23*

23*
23*

12 1
13* 212 I13*12 3
13*23* 412
13*23* 512
13*23* G12
13*23* 712
13*23* 812

Metric Involute Gear Cutters for use on Machines above can be 
furnished to order.

Packed one in a Itox. 
For Prices, See Separate Section List of Key ways, page 32.
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Cullers for Mil re and llevel Gears Cul lers for Mil re anti llevel Gears 
(Conl’d)

Diametral
Pitch

Diameter,
Indies

Mole,
Indies

No. of
Cutter Form

Order by 
Number

Diametral
Pitch

Diameter,
Inches

Hole,
Inches

No. of
Cutter Form

Order by 
N ii mber

3 4 Wx 705-570-1602
705-570-2602
705-570-3602
705-570-4602
705-570-5602
705-570-6602
705-570-7602
705-570-8602
705-570-1604
705-570-2604
705-570-3604
705-570-4604
705-570-5604
705-570-6604
705-570-7604
705-570-8604
705-570-1606
705-570-2606
705-570-3606
705-570-4606
705-570-5606
705-570-6606
705-570-7606
705-570-8606
705-570-1608
705-570-2608
705-570-3608
705-570-4608
705-570-5608
705-570-6608
705-570-7608
705-570-8608
705-570-1610
705-570-2610
705-570-3610
705-570-4610
705-570-5610
705-570-6610
705-570-7610
705-570-8610
705-570-1612
705-570-2612
705-570-3612
705-570-4612
705-570-5612
705-570-6612
705-570-7612
705-570-8612
705-570-1614
705-570-2614
705-570-3614
705-570-4614
705-570-5614
705-570-6614
705-570-7614
705-570-8614
705-570-1616
705-570-2616
705-570-3616
705-570-1616
705-570-5616
705-570-6616

2M 
214 
2'A 
2 Vs
2ys
2'/s
2 M

Vs1 12 7 705-570-7616
705-570-8616
705-570-1618
705-570-2618
705-570-3618
705-570-1618
705-570-5618
705-570-6618
705-570-7618
705-570-8618
705-570-1620
705-570-2620
705-570-3620
705-570-1620
705-570-5620
705-570-6620
705-570-7620
705-570-8620
705-570-1622
705-570-2622
705-570-3622
705-570-1622
705-570-5622
705-570-6622
705-570-7622
705-570-8622
705-570-1624
705-570-2621
705-570-3624
705-570-1621
705-570-5621
705-570-6624
705-570-7624
705-570-8621

3 1 Ya•1 2 %12 S
3 i M4 3 Vs 1
3 4 Wx 4 Vs11 2
3 4 Wx 5 14 3
3 4 Wx 6 Ji14 4

i
3 4 1 Vx 7 A14 5
3 4 Wa S 2H14 G

3Vs
3VS
3 Vs
3 Vs
3Vs
3 Vs
3 Vs
3Vs
3 Vs
3Vs
3VS
3 Vs
3VS
3Vs
3Vs
3%
3 Vs
3 Vs
3 Vs
3 Vs
3 Vs
3 Vs
3 Vs
3 Vs
2Vs
2Vs
2Vs
2Vs
2Vs
2Vs
2Vs
2Vs
2Vs
2Vs
2Vs
2Vs
2Vs
2Vs
2Vs
2Vs
2Vs
2VS
2VS
2Vs
2Vs
2 Vs 
2Vs 
2Vs 
2Vx 
214 
2 V 
214 
214 
2)4

4 Wx 2Vs
2Vs
2Vs
2Vs
2Vs
2Vs

1 Vs14 7
4 Wx 2 Vs14 S
4 Wa 3 Vs1G l
4 Wa Vs4 1G 2
4 W 5 ‘AJG 3
4 Wx G Vs1G 4 I
4 Wa 7 2Vs Vs1G 5
4 Wa S 2Vs Vs1G G
5 :Wa 2Vs1 >61G t 15 Wa 2 2H Vs1G 8
5 Wa 3 Vs20 2 1
5 Wx 4 Js20 2 2
5 Wa 5 Js20 2 3
5 Wx G 20 2 4
5 1 Va 7 20 Vs2 5
5 Wx S 20 Vs2 G
G 1 1 20 2
G 2 20 Vs2 S
G 1 3 Wx Vs24 1
G I 4 24 W\ Vs 2
G 1 5 24 Wx Vs 3
G 1 VsG 24 Wx 4
G 71 Vs24 Wx 5
G S1 Wx24 3^ G
7 1 1 Wx Vs24 7
7 21 Wa Vs24 8
7 31

1 4
7 1 5
7 G1 Melric Involute Spur Gear Cullers

Cutters for cutting the teeth of gears according to the 
Metric system can be furnished.

Ill ordering, specify Module of cutter and No. of 
cutter form, sec page 38.

7 71
7 S1
8 1 1
8 21
S 1 3
8 1 4
S 1 5 Module, Diam-

Mm. . clinches

4\i 3 I s I r
414 3?.i 1 *4 or 32
4*a 3-V 114 or 32
5 3 if 4 | 1*4 or 32

1*4 or 32 
4 1 >4 or 32
I 1*4 or 32

G 4 * V 1 *4 or 32
7 l' _> 1 h, or 32
S 1?4 1*4 or 32
9 5*2 i 1*2 or 40

I 1 or 40
II 2 or 40

12 1 5? 4 1* 2 or 40

Module, cter, j 
Inches

s Hole1 G HoleMm.
8 1 7
S 1 s !■> Wx Js'or 22 mm. 

Vs or 22 
Vs or 22 
Vs or 22 
Vs or 22 
Vs or 22 
Vs or 22 
J s or 22 
Is or22 

or 27 
or 27 
or 27 
or 27 
or 27 
or 27

or 27 mm.
10 Vs 1 Va Wa10 Vs 2 Wa1
10 Vs 3 Wa 2
10 Vs 4 W2 0-4

O* > 
*?4

2Vs
2Vs
2 J 4
23 s 
23s 
23.x I 
2>s 1
2Js ' 1 
2Js l
2Js 1 
•Ws 1

3 3 i10 Vs 5 Wa10 Vs G 2
10 Vs 7 2 Ya 

2Vi
2 Va

10 Vs s
12 Vs 1
12 J"s 2 3
12 Vs 3 3 M 

3 \ _•
5;t10 i12 Vs 4 5?.11 i12 3^8 5 3*412 Vs G 4

Each of the above j tacked one in a box.

List of Key ways, page 32. For Prices. Sec Separate Section
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Slorkiu£ Cullers 
for Involiilo Spur Gears

Willi Undercut Teeth

Slocking Cullers for luvolule Spur Gears
With Undercut Teeth

Diametral
Pitch

Diameter,
Inches

Hole,
Inches

Order l»y
N u mber

S»■:>

mi Order !»y 
Catalog 

Description 
705-610-270 
705-610-272 
705-610-271 
705-610-276 
705-610-278 
705-610-280 
705-610-282 
705-610-281 
705-610-286

2
IX 2
l X
ix

7 m
ino1 2 

»X

•1 14
3X 
3X 
2J4
2’s

2 Hi
2X Hi
3 Mi
4 11»
5
G 1
7 1
S I

Storking Cullers for luvolule Spur Gears
With Undercut Teeth

For Use on Brown & Sharpe 
No. 3 Automatic Gear Cutting .MachineThe chip breaking action of the grooved teetli of these 

Stocking Cut ters allows heavy cuts to he taken at fast speeds 
and feeds. The grooves are staggered from tooth to tooth 
so that the profile produced is smooth, permitting a maximum 
amount of stock to be removed in readiness for the finishing 
cut. The staggered grooves also distribute the wear on the 
cutter over its entire form.

Diametral
Pitch

Diameter,
Inches

Hole.
Inches

Order by 
N II mber

3 H 
V's 
V/8
2's
2 7 s

4 1 705-610-370 
705-610-372 
705-610-282 
705-610-281 
705-610-286

5 1
G 1
7 1
8Because of the easy cutting action and evenly distributed 

wear, the life of the cutter is increased and the power con
sumed by the machine is kept at a minimum. Sloekiug Cullers for Involute Spur Goars

With Undercut Teeth

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

Diametral
Pitch

Diameter,
Inches

Hole,
Inches

Order by 
\ ii mber

3 4X 
•Mi 
HX 
3 X

:iX

IX 705-610-276
705-610-278
705-610-280
705-610-470
705-610-172
705-610-178

•1 ix
5 ix
G IX
7 MX
S MX

Storking Cullers for Involute Spur Goars
With Undercut Teeth

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

Diameter,
Indies

Di'.miel ral 
Pitch

Hole,
Inches

Order by 
Number

2 bX 
5X 
bX 
11J

ma 705-610-272
705-610-271
705-610-570
705-610-572
705-610-571
705-610-576

m MAWhile 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 makers of gears find good economy 
in this “double cutter" method for certain types of work.

3 MA
4 1 - 2

■Mi5 1 1 2
VAG MA

Each of the above packed one in a box.

For Friers. See Separate Section List of Keyways, page 32.
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Comparative Sizes of Gear Teelli

Involute System — Diametral I’iteh

20 P
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The importance of the Arbor, Adapter or Collet to the milling oper
ation is overlooked frequently. Carefully made, expensive machine 
tools and fast cutting milling cutters require good Arbors, Adapters 
and Collets to deliver maximum output and accurate work. They must 
be strong to resist the strain from heavy cuts without deflection 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 arc ground for ac
curate fit of nut on arbor, collet holes are reamed carefully and threaded 
end for draw-in bolt is hardened.

Brown <fc Sharpe Cam Lock Cutter Adapters, described on page IS, 
provide positive drive with the time saving advantages of quick re
moval and replacement for end mills and other adapters

I

!
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Cutter Arbors
For use on Milling Machines having Standardized Spindle End

f 7ftttm-v

Style A (Has pilot z;&" Dia./

1-Oi t-----i
Style II

For Spindles 
having M.M. 

t>td. Taper 
Hole No.

Length. 
Shoulder 
to Nut, 
Inches

Sleeves
Fur

nished

O D; of 
Collars, 
Inches

Diam.
Sleeve,
Inches

Dia in 
Arbor, 
Inches

Threaded | 
Hole

01d_ Catalog 
Number

Order by 
NumberStyle

40J4A10 
40% A10-3 
•11 A10 
41 A12 
41 *4 A12 
41 A16-3 
41 34 A10-3 
40%B14-3 
41 1314-3
41 KB 14-3 
50J4A10 
51 A12 
51K A12 
51 A18-4 
51J4A1S-1 
51 B15-4 
51341315-4 
5134'1315-1 
51 BIS-l 
51K BIS-1 
513-4 B18-4 
51 B24-4
5134 B24-4 
513 _• B24-1
51 B24-5 
5134B24-5 
51J4B24-5 
51j 2 B30-5 
5134330-5

j 52 1324-5
I 52 B30-5

52 1336-5

1 VsVs 0 719-2
719-4
719-6
719-8
719-10
719-12
719-14
719-16
719-18
719-20
719-22
719-24
719-26
719-28
719-30
719-32
719-34
719-36
719-38
719-40
719-42
719-44
719-46
719-48
719-50
719-52
719-54
719-56
719-58
719-60
719-62
719-61

40 A )10
134Vs m A10 11(3
154A 040 1 10

Vs”IVsA 0•to 1 12
IVs40 A 0 11134 12

N.C., 
: r.h.

rvs IVs40 A1 110
IVs40 134 IVs A 11(3

Vs IVs 13 IVs140 14
IVsIVs40 13 l1 14
IVsrvs 1340 134 114
IVsVs 050 A10
IVs l"50 A 01 12
IVs 
IVs 
IVs 1

S50 134 A 012
X.C.,50 IS 234

2's
234 
234 
234 
2 Vs 
23s 
234
2! s
234

A l1
11.11.13450 A 1IS

IVs50 13 l1 15
IVs50 IK 1315 1
23 s
IVs
IVs
234

50 134 B 115
50 B 21 IS
50 134 13 2IS
50 13 •:> is B 2

13 IVs50 21 24
1J4
2's

r134 13 250 24
SB 250 134 •» i24 s

X.C., 
j ll.H.

154234
234
234
234
234
234
234
234

B50 21 24
i>4134 B 250 24
23 s
234 
234 
2'We 
2>'4 
2'We

50 iw B 224
50 13-j 13 230
50 134 13 ‘230

B50 22 24
B50 2 230

250 2 B30

For Hardened Sleeves, sec page 40.

Cut lor Arbors—Metric
For use on Milling .Machines having Standardized Spindle End

Thread for nut is Left-Hand.

For Spindles 
having M.M. 
Std. Taper 
Hole No.

Diam. Length, 
Shoulder 
to Nut, 
Incites

Sleeves
Fur

nished
Collar's.
Inches

Diam.
Sleeve,
Incites

Old Catalog 
Number

Threaded
Hole

of Order by 
NumberStyleArbor,

Mm.

34" •10A22MM10 
•10A27MM10-3 
40A32MM10-3
50A22MM10 
50B27M MIS-4 
50B32MM1S-4 
50B40MM24-4

IVs40 22 10 A 0 719-3
719-13
719-15
719-23
719-39
719-11
719-49

11
15440 IVs27 A 110 X.C.,
13440 IVs32 A 110 R.ll.
13s50 A 022 10 rs234 

2 * 4
2's

15450 27 13IS 2 X.C.,U4
2's

50 32 IS B 2 R.ll.50 40 24 13 2

Thread for nut is Left-Hand.
For l*rices. See Sefxiratc Section
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Culler Arbors
For use on Brown & Sharpe Milling Machines 

having Taper-Nose Spindle

Style F

'YT

’

Style G

Length, 
Shoulder 
to Nut, 
Inches

No. of 
HAS 

Taper 
Sha nk

Diain. Sleeves
Fur

nished

O.D. of 
Collars, 
Inches

Old
Catalog
Number

Diam.
Sleeve,
Inches

Threaded
Hole

Oriler by 
Number

of StyleArbor,
Inches

1 K1%
1%
1%
1%
1%
1%
2*/fc
-Hg
214
2!4
2!4
2!4
2-Kg
2%
2*fc
2%
2^6

F 501K 12 719-100
719-102
719-101
719-106
719-108
719-110
719-112
719-111
719-116
719-118
719-120
719-122
719-121
719-126
719-128
719-150
719-132

10
F 15K1 K" 50212110
F IK17 5051110 1

f BAS, 
L.H.

F 1% 5001 K 1710
G IK 505A 

500A
1710 1

G I 1 %IK 1710
G IK1GK

19K
51111 1

G IKIK 512
513 
515 
510 
517
520
521
522
530
531

11
G19K 2 He1/211 K"G IK2211 1 12G IKIK 20 211

BA-S,
L.IT.

G 2 KgIK 2011
IKG2212 1

26K
*20K

G IKIK12
G 2's

IK
IK [BAS, L.H.

m12
1 1 " 10G2514 1

Gi K 2914

Thread for nut is Left-Hand.

Culler Arliors
For use on Brown A: Sharpe Milling Machines having Threaded-Nose Spindle

orni
Style A

% f
Style B

3£7

Style C

I
Style I)

I ; LB
Style E

Listings on opposite page.
For Prices, See Separate Section
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CiiHcr Arbors (i'onl’d)

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

Length, 
Shoulder 
to Nut, 
Inches

No. of 
H«fcS 

Taper 
Shank

Diam.
Sleeve,
Inches

O.D. of 
Collars, 
Inches

Old
Catalog
Number

Diam.
Arbor,
Inches

Sleeves
Furnished

Order by 
Nu in herStyle

l

34 lHe3 \ 719-150
719-152
719-151
719-156
719-158
719-160
719-162
719-161
719-166
719-168
719-170
719-172
719-171
719-176
719-178
719-180
719-182
719-181
719-186
719-188
719-190
719-192
719-191
719-196
719-198
719-200
719-202
719-201
719-206
719-208
719-210
719-212
719-211
719-216
719-218

057
A l’s•1 \ 079 0A 534 

5 54
1 AV OS9

\ i Ai9 09
A s B i*4 0109

l AA S B 1 A 0119 1WsS Ii iy8i 0129
12 1 lHe B i A9 0131

v 1 Vs10 4 1
A 534

534
534

V l Vs10 G
Vi 710

1J4i 34 o10 9
A s l Vs10 \ 10

1A810 1 11
1Al'A s10 \ 13

A
i1 5 ir. 
1%

1% 
I'? ir,

i A12 1110 40
15A10 12 Ii1 41

134 ii10 12 43
a 1A17 Ii10 44

1 1 A17 Ii10 1 45
134 17 Ii 1%10 47

i-i 34
14 >5
H)34
10J4

D VA10 1 53
I)134 l‘K«10 55

34 1*811 A 150 i AA1 1 1 1G
C2J4e

214
254e
2! ic
234
25*
2' ir,
254 
2^,6 
2" ir,

IS iA11 l 49 AI
A 1634

1G34
1954
1954

E 13s11 35 A
E IA111 3GA

134134 E 3SAI I
!i A E11 234 39 A> 2 E 154l 22 G5A

134 
2A 
i A

134 
134 
134 
i1 i

2G54
2654

E11 GGA
IK1 1 G7AII

E12 29 70 A
E •>i12 29 71 Aif.

Thread for nut is Left-Hand.

llanloniMl ( am Look Arbors
For use with Cutter \dapters and Milling 

Attachment Spindles with Cain LockFor Arbors
used on Milling .Machines

Diam. 
Hole,
Inches

Diam.
Sleeve,
Inches

No. of 
Sleeve

Length,
Inches

Order by 
.N ii in ber

iA A3 3 A 
3A 
3 A 
31 s
354 
3 54 
3 54 
•i 34 
-134 
-134 
•134

719-9158-9
719-9001-9
719-9012-9
719-9014-9
719-9028-9
719-9040-9
719-9036-9
719-9050-9
719-9052-9
719-9051-9
719-9060-9

134 A3
3 iH
3 134 134 Length, 

Shoulder 
to Nut, 
Inches

For use in
M.M.Std.
'I aper Hole l 

No.

Diam.
; Arbor. 

Inches

O.D. .4
Collars,
Inches

Old
< at ah -g 
Number

Order b> 
N umber4 2 A 

2 A
21 s
254
254
254
254

l
4 134
4 13 2 ! 15 s 719-260 30TyD2

1*8 719-262 31 D2
A I *>30

5 1 230 1
5 134

For Cam Lock, see page IS. 
Thread for nut is Left-Hand.

5 l A
5 2

For Prices. $€‘C Separate Section

t
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Arbor for Faro Milling Cullers
For use on Milling Machines having Standardized Spindle Fnd

I—A—i
Old

Catalog
Number

No of BAS 
Taper 

for Mill

A. Projection 
from Spindle 
End, Indies

For Spindles having 
M M. Sid. Taper 

II ole No.
Order by 
N o mberThreaded Hole!

1 " S X.C., lt.II. 719-266 ! 50II iVf.a()

Arbors for Faro Milling Cullers
For use on Brown Sharpe Milling Machines 

having 'Taper-Nose Spindle

Old
Catalog
Number

No of 
BAS Taper 

Shank

No. of 
UAS Taper 

for Mill
Order by 
.N umberThreaded Hole

" 14i j 719-2611 | 58010 11 BAS, L.I1.
V\" 12

BAS. L.M. 581719-27011 11

No. 5B1

Arbors for Faoo Milling Cullers
For use on Brown A Sharpe Milling Machines having Threaded-Nose Spindle

m r*ik
Style A

'nr
HI

Style B Style C

No. of HAS 
Taper for Mill

No. of BAS 
Taper Shank

Old Catalog 
Number

Order by 
N ii mberStyle Threaded Hole

A10 719-276 
719-2711 
719-2110 
719-2112 
719-2111 
719-286

7910
; 12 A11 82

1112 SI11 c V\w 12
BAS, L.M.

10 8011
O12 8811
C 871212

For Prices, See Separate Section
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Arbors for Shell End Mills

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

A,Diam. of 
Hole in 

Shell End 
Mill. 

Inches

Projection
from

Spindle
End,

Inches

For use in
M.M. Std.

Taper 
Hole No.

Order by 
Number

Old Catalog 
Number

A % 30K> c y&
30 Vi C li
31 c -A

.30 719-300
719-302
719-304

Va Vs30q
Vs30 1

For Cam Lock, see page IS.V~A---

Arbors for Shell End Mills

For tisc on .Milling Machines having Standardized Spindle End

A.
For Spindles 
having M.M. 
Std Taper 
Hole No.

Projection
from

Spindle
End,

Inches

Diam. of 
Hole in 

Shell End 
Mill, Inches

Threaded
Hole

Old Catalog 
Number

Order by 
N ii mber

■10 A 40H c Vs 
■iOV C Vs 
41 Cy8
41K c Vs 
41) 2 C Vs 
50).SC ys 
50K C H
51 C Vs 
5VAC Vs 
51/2 C Vs
52 C V$

% 719-306
719-308
719-310
719-312
719-314
719-316
719-318
719-320
719-322
719-32-1
719-326

40 Vi 'Kg Ys" li
N.C., R.I-L40 'Kg1

*10 i 'A ‘Kg
•10 i'A 'Kg
50 ViVi
50 Va Va
50 1" 81 1
50 IK N.C., R.II.1
60 m i
60 2 1

Arbors for Shell End 31 ills

No of 
liitS Taper 

Shank

Diam. Hole, 
in End 

Mill. Indiesu Old
Catalog
Number

Order h\ 
NumberStyle j Threaded Hole

Style A
For use in Adapters on Milling 
■Machines having Standardized 

Spindle End

Vl7 A 719-330
719-332
719-331
719-335
719-336
719-338
719-339
719-340
719-342
719-343
719-366
719-368
719-311

' 600A 
601A 
60 IB
601- 3 
602A 
602B
602- 3 
603A 
603B
603- 3

Vi9 A
V B Kg' 14 B&S, L.1I. 

yy 13 x.c., R.ii.
9

Vi B9
Vi9 A
Va B Kg' 14 lUS, L.I1. 

Vi 13 N.C., R.H
9

V B9a 9 1 AI
B Kg' 14 BAS, L.H. 

13 X.C., R.H.
9 1
9 1 BStyle B

For use in Vertical .Milling 
Attachments having No. 9 

Brown «X: Sharpe Taper Hole

Vl10 A 619
10 1 A 620
10 i V A 004 A

For Prices, See Separate Section
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Arbors for Slioll Mild Mills

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

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

Old
Catalog
Number

Diatn. Hole 
in End Mill, 

Inches

No. of 
B&S Taper 

Shank

No. of I Diain. Hole 
Bits Taper in End Mill, 

Shank Inches

Old
Catalog
Number

! Threaded
I Hole

Order by 
N ii in her

Threaded
Hole

Order by 
N timber

621
622
623
624
625

IK 719-370
719-372
719-371
719-376
719-378

11K' H 
B&S, 
L.H.

719-350
719-352
719-354
719-356
719-358
719-360
719-362
719-361

611K10
V\tt 12 
B&S, 
L.II.

1 K12612110
1 K11613IK10
IK12614IK11
212K" 12 

B&S, 
L.H.

615IK12
616IK

IK
11

61712
61S212

Fly ( uBor Arlnprs

For use on Milling Machines having 
Standardized Spindle End

Includes tool with K* radius.

Old
Catalog
Number

For Spindle* having 
M M. Std Taper 

Hole No.
A, Projection from 
Spindle End, Inches

Square Hole, 
Size. Inches

Order by 
.N u m berThreaded Hole

w 11 N.C., R.H. 
1 ” 8 X.C., H.ll.

K 3% 4040 719-384
719-3863K 50K50

Fly EiiHor Arbors

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

£| Includes tool with K' radius.

(T No. of 
B&S Taper 

Shank

Square 
Hole, Size, 

Inches

Old
Catalog
Number

Order by 
N ii mberH

_ _/
Threaded Hole

10 K K" 14 B&S, L.H. 
Vx" VI B&S, L.H.

590719-390
719-392QI n K 591

For Prices. See Separate Section
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Screw Slotting Cutter Arbors
For use on centers.

Diam., Hole in 
Cutter, Indies

Order l»y 
Number

'A 719-100
719-402
719-104
719-106

>A
Va

1

Screw Arbors
For use with Cutler Adapters and .Milling Attachment Spindles 

with Cain Lock

For cutters with threaded holes.

For use in 
M.M. Stand
ard 'I'a per 
Hole No.

i Old
Catalog
Number

A, Projection ' 
from Spindle 
End. Indies :

For Cutters with 
Threaded Hole

Order by 
Number

30 5 £-24 
30?. £-24 
301 £-20 
3QL.-20

Vs" 24 N.F., L.H. 
%"24 X.F., R.M. 
! ■>" 20 X.F., L.Il. 

4 "20 X.F., R.ll.

I! 16 719-110
719-111
719-112
719-413

30
111030
Hi-30
1 1 2130

For Cam Lock, see page IS.

A

Screw Arbors
For use on Brown X' Sharpe .Milling Machines 

having Threaded-Nose Spindle

For cutters with threaded holes.

Old ('atalog 
Number

No of B&S
Taper Shank

For Cutters with 
Threaded Hole

Order by 
N u m berI

y8u 24 X.F., L.IL 
%" 24 X.F., R.H. 
}■>" 20 X.F., L.IL 
1 ■" 20 X. I'R 11

719-120
719-122
719-121
719-426

t

7
0
0

Drill Chuck Arbor lllank

For use with Cutler Adapters and .Milling 
Attachment Spindles with Cam Lock

The end which holds Drill Chuck is left unhardened 
so that it can he finished to tin* size required for drill 
chuck with which it is to be used.

A, Projection 
M.M. Standard : from Spindle 
Taper Hole No. End, Inches

2D6

For use in Order by 
Number1 B, Inches

—
1 » 719-13030cO

J For Cam Lock, see page IS.
A

For Prices. See Sefxirate Section

M
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Culler Atlupler
For use on Milling Machines having No. 50 T aper 

Standardized Spindle End, to accommodate Brown 
I'i Sharpe Tapcr-Ilolc Face Milling Cutters

Culler Ailapler
For use on Milling Machines having No. 50 'Paper 

Standardized Spindle End, to accommodate Brown 
Sharpe Taper-Hole Face Milling Cull

n~n-Hi

i

Dimensions of Taper Portion are similar to large 5Y" 
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 Port ion are similar to small 3" Taper- 
Nose Spindle. Draw-In Bolt draws cutter driver, cutter and 
adapter securely into Standardized Spindle End.

Made to order.

Arbor Adaptors
For use on Milling Machines Inning 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 End. VF

4 i
Accommodates Arbors
with Utk.S Taper Shank 1 Order by Number

No.
Old Catalog No.

i~T
10A719-190

719-192
719-191

10
IF-F1111 £1212 I

Pi*0A04

For Draw-1 n Bolls for use with these Arhor Adapters, sec listings below.

Method of Using Arbor Adapt
ers on Milling Machines hav

ing Standardized Spindle Knd

Draw-In Dolls
For use with Arhor Adapters Nos. 10A, 11 and 12

Old-A-h B.
I nclip.«

Order by 
N ii mbrrc Catalog

Number
Im lies— B 1I MSS 27% 1 ys 14 BA'S, L.H. I 719-170

28% | W* V\” 12 B&S, L.II. 1719-172
321 ,f, P,s -K" 12 BAS. L.II. I 719-171

10A
11
12

Draw-lu Dolls
For use with .Milling Machine Attachments

■'CP !fc **—fc■ l
Diam. and Threads 

per Inch
l.cnutli of 

Thread, Inches
Overall

Length, Inches
Order by 
Nu m herNo. of Attachment where used

Vi* 13 N.C., R.H. 
%r M N.C., L.II. 
Yi' 13 N.C., R.I-1. 
%" 14 N.C., L.II. 
Vz' 16N.C., R.I-1.

10 N.C., L.II. 
V 13 N.C., ll.II. 

14 N.C., L.II.

No. 0 Univ. Mill. Att. Commencing With Serial No. 1895 
No. 0 Univ. Mill. Att. up to and inch Serial No. 1894 
No. 22 Univ. Mill. Att. Commencing with Serial No. G 
No. 22 Univ. Mill. Att. Serial Nos. 1-5 inch
Nos. 0, 1 and 2 II.S. Vert. Mill. Att. Commencing with Serial No. 5S3 
Nos. 0, 1 and 2 II.S. Vert. Mill Att. up to and inch Serial No. 582 
No. 12 Univ. Mill. Att. Commencing with Serial No. 1365 
No. 12 Univ. Mill. Att. up to and inch Serial No. 1364

G11 To 
0%

V/s 719-4110
719-481
719-182
719-483
719-484
719-485
719-486
719-487

1
Vs8

8!4
3H*
3>%m
61 s

1
1

V\
1 1 s
m

For Prices. See Separate Section
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tiRlor Adapters
Machines having Stan.lanliad Spin,lie End..to accom.no,laic 
Mills. Arbors and Adapters having Milling Machine Mandard

Lock
For use on Milling 

Brown & Sharpe End
Taper Shanks with (.am

These Cutter Adapters are caschardenod all over.

Old
Catalog
Number

For End Mills, 
etc. with M.M. 1 

Std. Taper Shank 
No.

H, iThreaded 
Mole

For Spindles 
having M.M. 

Std Taper 
Hole No.

A. Projection 
from Spindle 
End. Inches

Order l»y j 
N ii in herInches

719-500 40-10-11 ■>
719-502 
719-501 
719-506 
719-508 
719-510 
719-512 
719-511 ' 50-20-8 * > 

50-80-81 j

n
X.C., 
R. II-

WxW«
We
We

1010 10-20-11 _• 
40-80-11 
50-10-1 % 
50-20-1 % 
50-30-1% 
50-10-31 •_>

2 X2040
33040
iVil Vs1050
2 Vx 1"S

X.C., 
\yA iui.
2 M I

22050
323050

3\41050
3Vx2050 719-51633Vi3050

For Cam Lock, see page 18.

Culler Atlaplws
For use on Brown & Sharpe Milling Machines having either Taper- or

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

/ffj. | jprw*
'Fli rear led-Nose

‘U -&//;;// // ////// Z'rrnrrni CD
ill® 111!! i£tk U

x

These Cutter Adapters arc caschardenod all over. s*—A—

For Spindles For End Mills, j \ Projection
lJStS,r SC,dCT"pcrSha!,k S"i"‘Uc
Hole No. No

Old Catalog 
Number

IThreaded Order h> . 
Hole I Number |

H.
Inches !End. Inches

■

9 BAS 10-1 
9 BAS 20-1 
9 BAS 30-1 
9 BAS 10-2 
9 B&S 20-2 
9 B&S 30-2

13 719-523 
X.C., 719-525
U.H. 719-527 

Hie' 14 719-521
' BAS, 719-526
1 L.1L 719-528
) i" 14 719-530 110 BAS 10-2
} BAS, I 719-532 10 BAS 20-2
j L. H. 719-531 10 BAS 30-21 -j
1 y T_> 719-536 11 BAS 10-2

BAS. 719-538 11 BAS 20-2 
L.1L 719-510 11 BAS 30-2

1 342109
2209
2/8 3309

Wx2109
•> i2209 - YX

23s 3309
liU21010
2),22010

2 Vx 33010
Wx
2»I

21011
2201 1

I 323011

For Cam Lock, see page IS.
For Friers. See Sejm rate Section
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Culler Adapfcrs
For use with Cutter Adapters ami .Millin'; Attachment Spindles with Cam Lock to accommodate 

Brown & Sharpe Fnd .Mills having Milling Machine Standard Taper Shanks with Cam Lock

~TT

I
> CD

A H
These Culler Adapters are caschardcned all over.

For End 
Mills with 
M.M Std 

Taper Shank 
No.

For use in 
MM. Std. 
Taper Hole 

No.

A.
Projection It, 

from Spindle I Inches 
End, Inches

Order 1>> 
N || m |||T Old Catalog 

Number

719-516 30-10-1K
719-51U I 30-20-1 L,

30 10 Wx
30 20 111 x> 214

For Cam Lock, see page IS.

Cut tor Adaplers

For use with Cutter Adapters and Milling Attachment Spindles 
with Cam Lock to accommodate End Mills and other Cutters 

having Brown X Sharpe Taper Shanks

For use in 
M M Std.

I For End Mills, 1 \ n 
! etc with -}• fr2,e-cj?"from spindle

End, Inches !

Old////// /7\ T H. Orilrr 1>> 
N n in Iter ('at a log 

NumberTaper Hole ; Taper Shank 
No. No.

1nches
CD

1//////// 30 5 BAS 
7 BAS

2M 1 719-552
719-551

35
30 IK4 37

S----A For Cam Lock, sec page IS.

Adapter
For use on Milling Machines having Standardized Spindle End with No 50 'Paper Mole 

to accommodate Adapters having Milling Machine Standard 
'Paper Shanks No. 40

I5A

For Spindle* 
having M.M. 
Std. Taper 
Hole No.

Accommodates j Projection 
Adapters with from : Order by

M.M. Std. Taper i Spindle End, | Niunbrr 
Shanks No. | Inches

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

For Prices. See Separate Section

! Old 
I Catalog 
! Number

719-560 1 50-1050 40 V\
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Adapter
For use on .Milling Machines having Standardized Spindle End with No. 50 Taper Hole 

to accommodate Adapters having Milling Machine Standard 
'Paper Shanks No. 40

n
FT”

The No. -10 Milling Machine Standard Taper Hole extends through the adapter so that when the draw-in bolt threads into 
adapters having No. -10 taper shank, it holds both adapters securely and accurately aligned in the spindle end.

Accommodates Adapters Projection from
with M M. Std. Spindle End.

Inches

For Spindles 
having M.M. Std. 
Taper Hole, No.

Order by 
Number

Catalog
NumberTaper Shanks, No.

5A50 •10 719-551) 50-40-1

Adaptor
For use on Milling Machines having Standardized Spindle End (o ac
commodate Cutler Adapters and Spring Collets with Straight Holes

5bs

i *

i!>i i/ / /' -

3—

For Spindles Uit'; Projection 1 qjj

St'd'Taper Hole I Spi^U j SS
No. | Inches

This Adapter bolts securely on Standardized Spindle End 
No. 40. I las No. 9 Brown & Sharpe Taper 1 Iolc which extends 
through Adapter permitting the use of draw-in bolt in shank 
of holding tool. 940 5A 719-143 49-2

Adapters
For use on Milling Machines having Standardized Spindle End to accom
modate Arbors, Collets and End Mills, having Brown & Sharpe or Morse

'Paper Shanks

Knock-out Key furnished.

For Spindles 
having M.M. 
Std Taper 
Hole No.

For Arbors 
and End Mills 
having Taper 

Shank No.

A, Projection 
from

Spindle End, 
Inches

OldThreaded
Hole

Order bj 
N u mher

Catalog
Number

f40 3 Morse
4 Morse
5 B&S 
7 B&S 
9 B&S
3 Morse
4 Morse 
7 B&S 
9 B&S

10 B&S

1*5.6 
35 s 
2*2 
1'5,6 
2M

719-136 
719-137 
719-138 
719-110 
719-142 
719- Wo 
719-141 
719-146 
719-118 
719-150

43 M
40 14 MI
40 45
-10 47W 11

U.N.C.,
R.H.

40 49
50 53 MI1-.
50 54 M1 11
50 572
50 111

31 s
59

50 50-10
For Prices. Sec Separate Section
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Cliurk Atla|i(m
For use on Milling Machines having Standardized 
Spindle End to provide means of attaching Chucks

For Spindles 
having M.M 
Std Taper 
Hole No

A, Projection Old
Catalog
Number

fro Tbreaded
Hole

Order by 
Number

B. Thread of Chuck
Spindle End, 

Inches-nry// 40 V/2 N.C., R.H. 
N.C., R.H. 

2A" 4 N.C., R.H.
24 N.C., R.H.

* 1"K 42 K
52 M 
52 A
52 H

719-160
719-462
719-161
719-466

Si1 ! I ! I I I 'll!
t K' H 
X.C., R.H.

.50 IK
50 ikCO

50 i K

Cull or Adapters
For use with Milling Attachment Spindles h—A

FT\ I< co

Accommodate Spiral Two-Flute and Rail End End Mills, both Single- and Double-End with 
Straight. Shanks. Adapters having hole accommodate Cutter Adapter Rushings, also. Safety 
Set Screw holds Shank of End Mill or Adapter Rushing securely in Adapter.

A, Projection 
from

Spindle End, ! Inches 
Inches

For Spindles 
having B&S 
Taj>cr Hole 

No.

Diam. 
of Hole, 
Inches

B. Threaded
Hole

Old Catalog 
Number

Order by 
N u tuber

1%Ho %7 719-595
719-597
719-599
719-602
719-604
719-606
719-608
719-610

719-595 
71 <)-:>*. >7 
719-599 
719-002 
719-004 
719-606 
719-608 
719-010

K
1'Kc

7 1 Vs" 10 
N.C., R.H.K7 IK

Ac 1 K 1%9
K IK9 IK 

1 K
Vi 13 

N.C., R.H.1AA9
% 2 l bA9

t9 K 2 Kg IK
fAccommodates Single-End End Mills only.

Culler Ada|»lors
For use on Milling Machines having Standardized Spindle End 

Accommodate Spiral Two-Flute and Rail End End Mills, both Single-End and Double-End with Straight. Shanks. 
Adapters having hole accommodate Cutter Adapter Rushings, also. Safety Sei Screw holds Shank of End

Mill or Adapter Rushing securely in Adapter. Adapters having holes 'A” in 
diameter and larger have two set screws.

For Spindles j Diam. of , 
having M M | «, ■

ndi Tv,)Cr Inches j Spindle laid, Hole No. Inches

A, Projection 
from Old

Catalog
Number

B, Tlireaded
Hole

Order by 
N ii in berIndies

40 Kg IK -IOKg 
40 %
m-2 
-10 K
•iok
40K 
40-1 
40-IK 
50? s 
501 ■> 
50 K 
50K 
50 K 
50-1 
50-1K

719-565
719-566
719-568
719-570
719-572
719-574
719-575
719-576
719-586
719-587
719-588
719-589
719-590
719-591
719-592

40 Vs IK IK
40 A 2 IK

K" ii
■ N.C., 

R.H.

K40 2Ke 
2 Kg 
2K

IK
K40 IK

40 K IK
f40 1 3 2K

2Ktio IK m
2 K 
2K 
2K 
2K 
2K 
3K 
3K

50 H IKT 50 K IK
50 K IK 1" s

CO 50 K IK N.C.,
K50 IK R.H.

50 1 2K
2K50 IK

For Prices, See Sejm rate Section fAccommodates Single-End End Mills only.
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Culler Ada piers
For use with Cutler Adapters and .Milling Attachment Spindles with Cam Lock

Accommodate Spiral, Two-Flute, and Ball End End Mills, Single-End and 
Double-End with Straight Shanks. Adapters having '■}4' hole accommodate 
Cutter Adapter Bushings, also. Safety Set Screw holds Shank of End Mill or 
Adapter Bushing securely in Adapter.

A, Projection 
from

Spindle End, Indies 
Inches

;For use in 
M..M. Std. 
Taper Hole 

No.

Diameter 
of Hole, 
Inches

Old Catalog 
Number

H. Order by 
.Number!

f 'He 30%m*
303 2 
30 % 
30^

He 719-577
719-578
719-580
719-582
719-584

130
I'A 
1Vs

Vs l30co
114A301VS S A Ws l3sVst30
i HA ‘2 At30

A fAccommodates Single-End End Mills only. 
For Cam Lock, sec page IS.For I’rices, See Separate Section

Culler Aduplcr lliisliin«>s

For Spiral, Two-Flute and Ball End End Mills, Single-End, with Straight 
Shanks. For use with Cutter Adapters Nos. 30%, 10%, 50% and with Cutter Adapters with %" Hole for use with

Milling Attachment Spindles

Old
Catalog
Number

Diain. of 
Hole, In.

It, Order by 
Nil niberInches

A 719-700 300A
719-702 
719-701 
719-706 
719-708 300E
719-710 300F
719-712 300G
719-714 , 30011
719-716 
719-718 | 300J

1 T

% 300 B 
300C 
300 D

1
CDAc 1

1As. 134 x
V\ 134
He l's

1 He
8

Vs Safety Set Screw holds Shank of End Mill securely in Bushing.34 1A
iHoA 3001

He m

Spring lollels willi Slrai^lil Holes

Outside 
Taper. 

13A:S No.
Diani. of 
!Iolc, In

Depth of 
Hole, In.

Order by 
N it miterThreaded Hole

For use with No. 49-2 Adapter and on 
.Milling .Machine and Grinding .Machine 

At taclimcnts

; 3i3s 721-100
724-102
724-101
724-106
721-108
721-110
721-112
724-114
721-116
721-118
724-120
724-122
721-121
724-126
721-128
721-130

7
VsHe7
ViA7

>Vsm 10 X.C., R.ll.VsHe7
5s7 1
He 134

l!s
7

A7
's 3 29

felf S MF6.C0. He H9
VA9Li*
>89 ic

)A" 13N.C., R.H.5s9 1
349 134
32 13s9
Vs 15s9
5<i 1129 I

For Prices, See Separate Section

1



r

60 B R O W N & S H A R P E MFC. CO.

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

C
Style 1

Front End 
of Collet to 

Face of 
Spindle, In.

Outside 
Taper, 

Hits No.
Inside 
Taper. 

IUS No.
OldThreaded

Hole
Order by 
N n m her

Style Catalog
Number

M 7 4 1 Vo A \721-2
721-10
721-18
721-51
721-1
721—6
721-8
721-10
721-12
724-11
721-16
721-18
721-20
721-22

2 V\5 Vs" 10 N.C., R.I-1. 
Vi" 13 N.C., R.I-1.

724-10
724-48
724-54

/
9 5 2 Vsi Vs9 7 2l* 210 5 214 !■: i ■'i

10 7 2 1 V\ \Vi 14 BAS, L.II. BB
10 9 2 Wa V Vr" 2 IV11 7 w

2 V\11 9 ()
11 9 5 2 GOCollets with Nos. 4 and 5 Taper Holes 

are for shanks without tenons.
iWa11 10 5 V 12 BAS, L.Ii. PQ

12 2 749 SS
I12 9 5 134 ST

12 10 5 1 ’• ()1

Collets

For use on Brown & Sharpe .Milling Machines 
having Threaded-Nose Spindle hn 31

sS*w£|■2 Old
Catalog 
N umber

r- OriliT by 
i\ ii in her

Threaded Hole• mc

7 4 1 m A721-30
724-32
724-31
724-36
721-38
721-10
721-12
721-14
724-16
721-48
721-50
724-52
721-54
724-56
724-58
724-60
724-6
721-61
724-66
724-8
724-70
721-72
724-12
724-76
721-78
724-18
724-82
724-81
724-86
724-88
724-90
721-92
724-94
724-96
721-98

7 4 2 Vo Vs" 10 B&S, L.II JStyle 1 7 5 2*fc1 N
7 5 Vs1 NN
7 5 2 V Vs' 10 BAS, L.II. 

JC 10 X.C., H I I
R

7 5 2 Vt 72-1-10.
9 5 1 2 Vs C
9 5 1 D
9 5 2 Vo' 14 BAS, L.II. 

Vs I Vi 13 N.C., R.I-1.
V i ...................
Vs \Vo 14 BAS, L.II. 
Vs 13 ■>' 13 X.C., R.H.

214 ! ...................
2Vs | ...................

ILi j 3 o' 14 BAS, L.II.
V> ...................

K
9 5 2 724-IS
9 7 1 KK
9 7 2 RRStyle 2
9 7 2 724-51

EE10 5 1
10 7 1 DD
10 7
10 7

1 E
2 BB

10 7 *2A Z
10 9 F1 1l .. 13410 9 2 I 14 BAS, L.II. FF
11 7 1M1 Q

2H11 9 G1
2 V\" 12 BAS, L.II. 

12 BAS, L.II.

12 BAS, L.II. 
Va“ 12 BAS, R.H.

11 9 V\ O
11 9 3 WsStyle 3

*3 A11 10 V GG
12 9 Vo2 SS

Vs12 10 t2 VCollets with Nos. 4 and 5 Taper Holes take 
shanks without tenons. 11 IVs

1‘34
10 1 P

12 10 *3 A PP
12 f2 Ws V" 12 BAS, ll.IL

V\" 12 BAS, L.H. 
W 12 BAS, R.H. 
V\" 12 BAS, R.H. 
V" 12 BAS, R.H.

11 VV
‘Styles 2A and 3A similar to 2 and 3 respectively hut have no 

threaded hole.
fSuitable for use on Gear Cutting and Robbing Machines.

12 11 *3A 11 Vo 
Wt

TT
12 9 3 UU

10 n Vs14 W\V
t2 Vs14 11 \V

14 t2 7/812 \VVFor Prices, See Separate Section
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>'o. (»0 Spring t'ollol
For use on Polishing and Finishing .Macliiuc

C»ll<k( Hlanks
i

i«:

4S3
Blanks with Nos. 4 and 5 Taper Holes are for shanks with

out tenons and have round hole for knockout key. Size, Inches Order by Number

's 710-508-160 
710-512-160 
710-516-160 
710-520-160 
710-524-160

er Hole, Order by 
N ii mlicr

Diameter,
Inches

HA.S Tl ength Overall, 
Inches No. 56

V721-202
724-204
721-206
721-208
724-210

V\ V/a
S'A

4 5611 s 5 Vs1 % 710
15$ 912
2 10II

•Vo. (il Spring < ollrt
For use on Polishing and Finishing .Machine

llra\v-ln Holt
r >«

For use in Nos. 10 and 18 End Mill 
Sharpening Attachments r iii,

‘.Iv

Size, Inches Orilrr b\ Number

Vs 710-556-161
710-561-1611

4—
8JL38 \o. HIM Master t allotI

For use on Polishing and Finishing Machine

£ I 3 NC-R H

For use with Spring Collets with Straight Holes having 
BAS No. 9 outside taper. Threaded end of bolt is case- 
hardened. Order hy Number 721-200.

This Collet accommodates interchangeable sets of three 
pads for each size in the following round sizes: * 11",
56'. 3 s'. 56'. '/• V* and a-'

Dra\v-lu Holt.
i ■

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

Order h\ Number 710-518-261

Steel Pads for No. tSI.M Master Collet

Round

Furnished in sets of three pads for each size.

.

Order l»> NumberSize, Indies6ik 710-81008-261
710-81012-261
710-81016-261
710-31020-261
710-31024-261
710-31028-261
710-31032-261
710-31010-261
710-31018-261

VS5-
3 16i

— l&-----
*4

16
s

" 16I-I3NC-R.H
2 i 2

5S

For use with Spring Collets with Straight Holes having 
BAS No. 9 outside taper. Threaded end of bolt is case- 
hardened. Order hy Number 721-201. For Friers. See Se/titrate Section

A
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Spring Collets
For use with Spring Chucks for Milling Machines

No. 00. for Nos. 150 and 152 Spring Chucks

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

No. 10, for No. 151 Spring Chuck

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

RoundRound

Size, I iiclics* Order l»y Number Size, Inclic.** Order l»y NumberI
'16 710-1001-100

710-1005-100
710-1006-100
710-1007-100
710-1008-100
710-1009-100
710-1010-100
710-1011-100
710-1012-100
710-1013-100
710-1011-100
710-1015-100
710-1016-100
710-1017-100
710-1018-100
710-1019-100
710-1020-100
710-1021-100
710-1022-100
710-1023-100
710-1021-100
710-1025-100
710-1026-100
710-1027-100
710-1028-100
710-1029-100
710-1030-100
710-1031-100
710-1032-100

Wo 710-1001-110 
710-1006-110 
710-1007-110 
710-1008-110 
710-1009-110 
710-1010-110 
710-1011-110 
710-1012-110 
710-1013-110 
710-1011-l10 
710-1015-110 
710-1016-110 
710-1017-110 
710-1018-110 
710-1019-110 
710-1020-110 
710-1022-110 
710-1024-110 
710-1026-110 
710-1028-110 
710-1030-110 
710-1032-110 
710-1036-110 
710-1010-110

ht 56
5X2 %
% y%}s w,% 5656

'Wi
5,65,'g

'Hi ls4t
56
'Hi

56
'Wt

Vi ]A
ll4i 'U,56 56194i
Wo

ho2Wi
%n'6
Vs

5 s j56
"Wo

>5x2 ‘56% '•>Wo
Wo
Vs>56

SquareSquare

Size, Inches Order l»y .Number
Size, Inches Order by Number

1 710-2008-100 
710-2010-100 
710-2012-100 
710-2011-100 
710-2016-100

••
Wo 710-2012-110 

710-2016-110 
710-2020-110

56
K5,6 !

56 Wo
W

I lexagonal
I lexagonal

Size Inches Order b> Number

H 710-3008-100
710-3010-100
710-3012-100
710-3014-100
710-3016-100
710-3018-100
710-3020-100

Size, Indies Order by Number
56

Wo 710-3012-11 
710-3016-11 
710-3020-11 
710-3024-11 
710-3028-11

Wo
V\56
WoVa

i Vs56
Wo Wo

For Friers* See Separate Section
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Spring Coll©Is (Cont’d)

For use with Spring Chucks for Milling Machines

Hound (ContM)No. 21, for Nos. 156, 158, 160, 216 and 256 Spring Chucks 
Hound Order by NumberSize, Inches

710-1056-121
710-1060-121
710-1061-121

Order by Number 34Size, Inches

'He710-1008-121 
710-1010-121 
710-1012-121 
710-1011-121 
710-1016-121 
710-1018-121 
710-1020-121 
710-1022-121 
710-1021-121 
710-1026-121 
710-1028-121 
710-1030-121 
710-1082-121 
710-1031-121 
710-1036-121 
710-1038-121 
710-1010-121 
710-1014-121 
710-1018-121 
710-1052-121

3 s 1
3 32
5-16

Square%
34 Order by NumberSize, Inches?32

54c 710-2016-121
710-2020-121
710-202-1-121
710-2028-121

34
>56 he
3s 3s
*332 j-lfi
he
*3 32 I Icxagonal
l 2

,7/6 Order l»y NumberSize, Inches
'he 710-3016-121

710-3020-121
710-3021-121
710-3028-121
710-3032-121

Va
5Ae
%",e
~/\e34 i

\tis. 2 10 and 250 Spring Chucks
For use on Milling Machines having Standardized Spindle End

Convenient for holding wire, small rods, straight shank 
hills, mills and similar pieces. The cap nut forces spring 

collet against a tapered scat and closes chuck concentrically. 
Furnished with collet.

i

i Round 
Collet

Old
Caia-

Hole. Inches OrderFor Spindles 
having MM. 

St cl. Taper 
Hole No.

Threaded
Hole !< -gN ii m lie r

Num
ber

Size.Diam. Depth

... 5% ,
! 1"t’ *Vl I

No. [n.

11 N.C., 21 !J 788-216 216 
R.H. 21 788-256 256

40
50

Nos. 150, 152, 154,150, 150 and 100 Spring Clincks
For use on Milling Machines with cither 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. 

Furnished with collet.

F*>r Milling Machs., 
Milling Mach Attach, 

and Index Centers 
having 1.UVS Taper 

Hole No.

Round Collet Old
Catalog
Number

Hole
Through,

Inches
Order by 
N umberSize.

InchesNo.

788-150 
! 788-152 

788-151 
788-156 
788-158 
788-160

1503.i$16 007
1521

'■ 161 009 2
1542,t> ' 10 3>10
15634 2111
15S3s21112
1603s21114

For Prices. See Separate Section

A
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No. 350 Spring Clmrk

For use on No. 1 Universal Grinding Machines and No. 13 Universal 
and Tool Grinding Machines prior lo Serial No. 6325

Spring Chuck No. 350 is designed especially for use in the tool room and, as it permits jobs to be centered individu
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 chuck holds conveniently bush
ings, needle valves and similar pieces, as well as wire and long thin rods which can extend through the headsloek.

This Spring Chuck is made in two sections, the collet holder and the holder plate which is threaded to lit the head- 
stock spindle of the machine. A No. 110 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 screws 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 arc furnished 
separately, and listed below.

Order by Number 788-350

No. 351 Spring I'lmok
For use on No. 13 Universal and 'Pool Grinding 

Machines commencing with Serial No. 6325
No. lib Spring (Jollols

Round

Size,
Indies

Order by 
Number

Size,
I nclies

Order by 
Number

Kg 710-1001-311 
710-1005-311 
710-1006-31L 
710-1007-311 
710-1008-311 
710-1009-311 
710-1010-311 
710-1011-311 
710-1012-311 
710-1013-311 
710-1011-311 
710-1015-311 
710-1016-311 
710-1017-311 
710-1018-311 
710-1019-311 
710-1020-311 
710-1021-311

% 710-1022-311 
710-1023-311 
710-1021-311 
710-1025-311 
710-1026-311 
710-1027-311 
710-1028-311 
710-1029-311 
710-1030-311 
710-1032-311 
710-1031-311 
710-1036-311 
710-1038-311 
710-1010-311 
710-1011-311 
710-1018-311 
710-1052-311

% 234t
K>
% 2¥i
Vs %
Ux
K>
"4i

274i
Kg
*■%No. 351 Chuck is generally similar to Spring Chuck No. 

350 described above. Conveniently holds bushings, needle 
valves and similar pieces, as well as wire and long thin rods. 
Spring Collet No. 11G used with chuck is held in place by a 
knurled nut that forces collet against tapered sent.

Made in two sections. Collet holder is bolted to plate by 
four cap screws which permit adjustments so that work can 
be centered accurately. Plate is tightened securely on spindle 
by pin wrench.

No. 11G Spring Collets are furnished separately, and listed 
at right.

Kg
X34x 'A

‘K>
Kg

V\ %
174i K
K> ‘Kg
l9A H
Kg ‘Kg
2K«Order by Number 788-351

For I*rices. See Separate Section
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The products shown on pages 65 to 69 arc fully described in our complete Small Fools Catalog
Individual catalogs or circulars describing this equipment areNo. 35 sent upon request, 

available also.

tools. The maintenance of a gage laboratory plays an impor
tant part in protecting their accuracy.

Brown & Sharpe Tools are available in a wide range of 
styles and sizes that cover practically every machine shop 
requirement:

Brown & Sharpe Machinists’ Tools are accurate, reliable 
and durable. These tools are made by skilled workmen, of 
the finest materials, of designs proven most practical for the 
work for which the tools arc intended. Many years of re
search have resulted in a large variety of special equipment 
which we use in the manufacture and inspection of these

Indicators 
V Blocks
Toolmakers’ Tools 
Calipers and Dividers

Straight Edges 
Squares 
Vernier 'Fools 
Gages

Micrometers
Rules
Protractors
Bevels

A
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Cvlimlrieal Ping Gages
and King 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.

Slamlaril Caliper Gages
Available in sizes from to -1". These 

gages are strong and light and very convenient 
for everyday use.

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 Itlorks
Johansson Gage Blocks and Accessories arc manufactured 

in complete range of sizes and in sets. These blocks arc made 
in three classes or standards with the following limits per inch:"iL"J

V/

Class/ B ±.000008"
A ± .000001" 

±.000002"

• - * ' • > •

A A
These precision blocks arc practically a 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.'

1 ‘

FliM'lronie Production
Measuring and Inspecting

Pqnipment
This equipment through electronic

means provides readings of from .0001" to
.00001". Various features characterize
Brown & Sharpe design—readings unaf
fected by heat—one master only for set
ting—true linear 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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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.

Provide maximum production, reliable performance accu
rate work and good finish. We arc not only a manufacturer 
but an extensive user of these tools with an experience that 
results in superior screw machine tool design and performance.

The line includes Spring Collets, Feeding Fingers, Hollow 
Mills, Box Tools, Balance Turning Tools, Floating Holders,

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 A: Sharpe pump to meet nearly every need.

Available in a 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 
as for hydraulic installations—Vane pumps with advantages 
ot automatic reversing and maintenance of delivery direction,
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mcnt in simplifying machine work and protecting its 
accuracy. This Useful Equipment has characteristic 
Brown 6c Sharpe superior design and accuracy and 
serves a wide range of shop needs.

In addition to the different classes of products 
listed in this catalog, there also is a wide variety of 
other Brown 6c Sharpe Products listed here as 
Useful Equipment which finds extensive cmploy-

Groimil Flat Stork
Available in three types: combination Oil or Water Hardening, Oil 

Hardening, and Water Hardening. 115 different sizes, in IS* lengths. The 
combination Oil or Water Hardening stock is furnished in thicknesses 
uj) to and including 5jer 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 to 1'.

* v,

. >..T7V-
•«Mt» -

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 Flmeks
These chucks have the unique advantage of not requiring electric current — 

electrical connections, switches and auxiliary generators are eliminated. Chucks 
do not heat under any conditions and work can be held on them as long as 
desired.

Eight, rectangular models varying in size from 2%' x hx/\ to 12) y' x 30*. 
Three rotary models 5', 7* and Dkf* in diameter.

For f>ule only in the United States of America and it.i Territories.

a lleneli Pouters

A
Provide simple, accurate means for holding 

cylindrical 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 30' in length.

.
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Spur Gear Testing* Fixture
Provides for rapid and accurate testing of spur gears. Two 

different tests can l>c 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 2' to 29] 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 common errors, and enables 
their identification.

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

Last Iron Surface Plates
*

Provide true surfaces for reference pur
poses. Iron is uniformly hard with no soft 
spots to plague users as with material where 
texture cannot be controlled. Special scraping 
pattern provides smooth bearing areas and 
low surface friction. Fifty-two sizes from 3]_»* 
x I" to 12" x 12".

C

CasC Iron Straight Edges
Deep I beam cross section provides great strength. Vertical ribs 

further stiffen the web. Wooden blocks arc provided for hand grips to 
prevent distortion from the effect oi heat from workmen's hands. 
Twelve sizes from IS" x 1 }/>“ to ISO" x 3]4".

Work Driving Dogs
For use on grinding machines. Furnished individually anti in sets. These dogs arc 

sturdy and well balanced. Made of malleable iron with smooth japan finish. Clamp 
screws are hardened steel. For work from y to 4" diameter.

Index Plates
For use on Brown & Sharpe Universal, Universal Spiral, Plain and Triple Index Centers.

Taper Mandrels ami Expansion Diishings
Mandrels are furnished in eleven sizes from .3125r to 1.75" diameter at small 

end.
Bushings are cast iron and capable of expanding .003" to .007". Forty-seven 

sizes from \ 'i to 3%' outside diameter.

Lathe Mandrels
Tool steel, hardened and ground accurately. Tapered .0005" to an inch. Thirty-eight 

sizes from 9f6" to 3" diameter.

Publications
Brown Sharpe Automatic Screw Machines”; and “Brown 
& Sharpe Handbook.”

We issue the following publications: “Practical Treatise 
Milling and Milling Machines”; “Construction and Use of 

Automatic Screw Machines”; “Set-up and Operation of
on
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Decimal ami MillimHor Equivalents of Fractional Parts of an Inch
Inches I nchcs Mm. Inchcs Indies Mm. InchesI Inches Mm.

Vg4 .01563 
.03125 
.04OSS 
.0625

U/32.397 .34375
.35938
.375
.39063

S.73L 
9.128 
9 525 
9 922

43/g4 .671SS
.6875
.70313
.71S75

17.065 
17.462 
17.859 
IS.256

V32 794 23/64 l Vis
3/64 1.191

1.587
3/s 45/g4

Vl6 25/g4 23/32

5/g4 .07S13 
09375 

. 1093S 

.125

1 9S4 
2.381 
2.778 
3.175

13/32 .40625
.42188
.4375
.45313

10 319 
10 716 
11.113 
11.509

47/64 .73438 18.653
19.050
19.447
19.844

3/32 27/g4 3/4 .75
7/g4 7/l6 4%4 .76563

.78125Vs 29/64 25/32

15/329/g4 .14063
.15625
.17188
.1875

3.572 
3.969 
4 366 
4.762

.16875

.4S438
11.906 
12.303 
12.700 
13 097

51/g4 20.240 
20.637 
21.034 
21.431

.79688 

.SI 25 

.82813 

.84375

S/32 3,/64 13/l6
n/64 Vl .5 53/64

3/l6 33/64 .51503 27/32

13/64 .20313
.21S75
.23438

5 159 
5.556 
5.953 
6.350

,7/32 .53125
.54688
.5625
.57813

13 494 
13.890 
14.287 
14.084

55/g.i 21.828 
22.225 
22 622 
23.019

.85938
V32 35/64 7/s .875

15/64 9/ig 57/64 .89063
.90625Va .25 37/64 29/32

17/64 .26563
.28125
.29688
.3125
.32813

6.747
7.144
7 541 
7.937
8 334

19/32 .59375 
.60938 
.625 
.64063 
.65625

15 0S1 
15.478 
15.S75
16 272 
16.009

59/64 .92188 
.9375 
.95313 
.96875 
.98438 

1 00000

23.415 
23.812 
24.209 
24.606 
25.003 
25.400

9/32 39/64 15/l6
19/64 % 61/64

5/l6 41/64 31/32
2,/64 2 V22 63/64

1

Decimal Inch Equivalents of Millimeters ami Fractional Parts of Millimeters
M m. Inches Mm. Inches Mm. Inehes Mm. Mm.I liehes Inehes

1/100 = .00039 
2/100 = .00079 
3/100 = .00118 
4/100 = .00157 
5/100 = .00197 
6/100 = .00236 
7/100 = .00276 
8/100 = .00315 
9/100 = .00354 

10/100 = .00394 
11/100 = .00433 
12/100 = .00472 
13/100 = .00512 
14/100 = .00551 
15/100 = .00591 
16/100 = .00630 
17/100 = .00669 
18/100 = .00709 
19/100 = .00748 
20/100 = .00787 
21/100 = .00827 
22/100 = .00860 
23/100 = .00906 
24/100 = .00945 
25/100 = .00984

26/100 = 
27/100 = 
28/100 = 
29/100 = 
30/100 = 
31/100 = 
32/100 = 
33/100 = 
34/100 = 
35/100 = 
36/100 = 
37/100 = 
38/100 = 
39/100 = 
40/100 = 
41/100 = 
42/100 = 
43/100 = 
44/100 = 
45/100 = 
46/100 = 
47/100 = 
48/100 = 
49/100 = 
50/100 =

.01024 
01063 

.01102 

.01142 

.011SI 

.01220 

.01260 

.01299 

.01339 

.01378 

.01417 

.01457 

.01496 

.01535 

.01575 

.01614 

.01654 

.01693 

.01732 

.01772 

.01811 

.01850 

.01890 

.01929 
01969

51/100 = 
52/100 = 
53/100 = 
54/100 = 
55/100 = 
56/100 = 
57/100 = 
58/100 = 
59/100 = 
60/100 = 
61/100 = 
62/100 = 
63/100 = 
64/100 = 
65/100 = 
66/100 = 
67/100 = 
68/100 = 
69/100 = 
70/100 = 
71/100 = 
72/100 = 
73/100 = 
74/100 = 
75/100 =

0200S 
.02047 
02087 

.02126 

.02165 

.02205 

.02244 

.02283 

.02323 
02362 

.02402 

.02441 

.024SO 

.02520 

.02559 

.02598 

.02638 

.02677 

.02717 

.02756 

.02795 

.02835 

.02874 

.02913 

.02953

76/100 = 
77/100 = 
78/100 = 
79/100 = 
80/100 = 
81/100 = 
82/100 = 
83/100 = 
84/100 = 
85/100 = 
86/100 = 
S7/100 = 
88/100 = 
89/100 = 
90/100 = 
91/100 = 
92/100 = 
93/100 = 
94/100 = 
95/100 = 
96/100 = 
97/100 = 
98/100 = 
99/100 =

.02992 

.03032 
03071 

.03110 

.03150 

.03189 

.03228 

.03268 

.03307 

.03346 

.03386 

.03425 

.03465 

.03504 

.03543 

.03583 

.03622 

.03661 

.03701 

.03740 

.03780 

.03819 

.03858 

.03898 

.03937

2 =
3 =
4 =
5 =
6 = 
7 = 
S =

.07874 

.11S1l 

.15748 

.19685 

.23622 

.27559 

.31496 

.35433 

.39370 

.43307 

.47244 

.51181 

.551 IS 

.59055 

.62992 

.66929 

.70866 

.74803 

.78740 

.82677 

.86614 

.90551 

.94488 

.98425

9 =
10 =
11 =
12 =
13 =
14 =
15 =
16 =
17 =
IS =
19 =
20 =
21 =
22 =
23 =
24 =
25 =
26 =1.023621

I
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Metric 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 = roVo. Centi = refe, Deci = 1*5, Deca = 
10, Hecto = 100, Kilo = 1000, Myria = 10,000.

Metric stud Uiiglisli l{<|iiivalent Measures
Measures of Capacity.Measures of l.cnglli

Metric 
1 meter

Metric English
61.023 cubic inches 
.03531 cubic foot 

• .2642 gal. (American) 
2.202 lbs. of water at 

62°F.
1 cubic foot 
1 gallon (American)
1 gallon (Imperial)

English
= 39.37 inches, or 3.2S0S3 feet, or 1.09361 

yards 
= 1 foot 
= .3937 inch

1 liter ( = 1 cubic decimeter) =.3048 meter 
1 centimeter 
2.54 centimeters = 1 inch 
1 millimeter 
25.4 millimeters = 1 inch 
1 kilometer

28.317 liters . .
3.7S5 liters . .
4.543 liters . .

= .03937 inch, or nearly inch

= 1093.61 yards, or 0.62137 mile

Measures of Weight
EnglishMetric 

1 gram 
.0648 gram 
28.35 grams 
1 kilogram 
.4536 kilogram

= 15.432 grains 
= 1 grain
= 1 ounce avoirdupois 
= 2.2046 pounds 
= 1 pound

. . . = (.9S42 ton of 2240 pounds
metric to" < 19.6S cwt.

1000 kilograms / = [2204.6 pounds
1.016 metric tons 1 
1016 kilograms \ ~ 1 ton of 2240 pounds

Useful Informal ion
To find the side of a hexagon inscribed in a circle, 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 .866.
To find the diameter of a circle inscribed in an equilat

eral triangle, multiply a side of the triangle by .57735.
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 jxnmds 
and contains 231 cubic inches. A cubic foot of water con
tains lYi gallons, 1728 cubic inches, and weighs 02.425 
pounds at a temperature of about 39° F. These weights 
change slightly above and below this temperature.

To find the circumference of a circle, multiply the diam
eter by 3.1416.

To find the diameter of a circle, multiply the circum
ference by .31831.

To find the area of a circle, multiply the square of the 
diameter by .7S54.

The radius of a circle X 6.283185 = the circumference.
The square of the circumference of a circle X .0795S = 

the area.
Half the circumference of a circle 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 1.1283S = the 

diameter.
To find the diameter of a circle equal in area to a given 

square, multiply a side of the square by 1.12S3S.
To find the side of a square equal in area to a given cir

cle, multiply the diameter by .SS62.
To find the side of a square inscribed in a circle, multiply 

the diameter by .7071.
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l.'uificri anti American Form Tliroails 
Tap Drill Sizes

Min Major Diameter------ \
Specified in Dimensional \ ^yS\X|co 
Tables -----------

INTERNAL
THREAD

8

X COPitch Line in

/ I

/
w

Rounded or f/at 
CrestXr i *

Axis of Inter no / Thread Ilco EXTERNAL
THREAD

;ei pp= pitch = 82No. of threads per inch 
n = Number of threads per inch Pitch L ineX

XX 60- 3;©in r-11 = Height of sharp V thread =
P.86603pitch x .86603= —

n XI« 7
iMinor diameter of external thread = Nominal Di- Y w

1.22687 u Max Minor Diameter at 
Intersection of Root / 
Contour and Flank / 
of Thread /

Minor Diameter Specified 
in Dimensional Tables 
Used for Calculation of 
Stress Areas 

LRounded Root Optional or 
Resulting from Tool Wear 

Axis of Externa! Thread _______ _____

ameter — — n
Minor diameter of internal thread—Nominal Di- 

1.08253ameter — n

Tnp Drill size is approximalel.y 7~*% thread size

■ Tap brill 
Sixe,

Diameter. Approx. 
Indies 1 "*"**

I Major j Pitch 
Diameter, 

i Inches

Decimal
Equiva

lent,
Tap Drill

Tap Drill 
Size. 

Approx.
75%

Thread

Major 
] Diameter. 
I Inches

Decimal
Equiva

lent.
Tap Drill

Nominal
Size

Pitch
.Scries

Pitch
Diameter,

Inches

Nominul
Size

Pitch
Series

i ■>

Thread

0-80 NT .0600 .0519 .0169 10-21 NC-UNC .1195 
.1510 
. 1570 
.1690
.1770
.1820
.1850
. 1935 
.2010
.0169
.0730
.0730

.1015
.1250
.1285
.1170
.1570
.1770
.1890
.2010
.2090
.2130
.2130
.2188

. 1900 

.1900 

.1900 

.1900

.2160

.2160

.2160

.2120

.2120

.0625

.0938

.0938

.1250

.1563

.1563

.1875

.1875

.2188

.2188

.2500

.2500

.2500

.2500

.2500

1629
1668

25
28
30

NS 231-56 NS .0730
.0730
.0730

.061-1

.0629

.0610

51 .0550
.0595
.0595

NS 1681 22NC61 53 32 NF-UNI- 1697 2172 NT 53
12-21 NC 1889

1928
1957
2095 
21 19
0521
0803
0808
1088

162-56 NC .0860
.0860

.0711

.0759
50 28.0700

.0700
N F 11I01 NF 50 32 N EF 13

1-1—20 NS 103-18 NC .0990
.0990

.0855

.087-1
•17 .0785

.0820 21 NS 756 NF •15
He-61
%-18

NS1-32 NS .1120
.1120
.1120
.1120

.0917

.0910

.0958

.0985

•15 .0820
.0860
.0890
.0935

NS -1936 NS 11 50 NS •19NC-UNC•10 13
•18 NF •12 Ks-10 NS 38

NS Vs13605-36 NS .1250
.1250
.1250

.1070

.1088

.1102

•10 .0980
.1015
.1010

36 NS 1382 30NC•10 38
NF•11 37 5w-21 NS 1601 26

32 NS 1672 22NC-UNC6-32 .1380
.1380
.1380

.1177

.1200

.1218

36 .1065
.1110
.1130

Kr2l NS 1917 1636 NS 31 32 NS 1985 12NF•10 33
K-20 NC-UNC 2175

2229
2260
2268
2297

78-30 NS .1610
.1610
.1610
.1010

.1 123 

.1 137 

.1160 

.1178

30 .1285
.1360
.1360
.1105

21 NS 4
32 NC-UNC 29 27 NS 3
36 NF 29 N'F-UNT

NKF
28 3

NS•10 28 32 'SI
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rnifitMl ami American Form Threads (Continued) 
Tap Drill Sizes

Tsi|> Drill size
is approximately 17*% thread size

Tap Drill size
is approximately 75% thread size

Tap Drill 
Size. 

Approx.

Thread

j Tap Drill
Major Pitch Size.

Diameter, Diameter,! Approx. 
Inches j Inches 75%

Thread

Decimal
Equiva

lent.
Tap Drill

Decimal
Equiva

lent.
Tap Drill

Major | Pitch 
Diameter, Diameter. 

Inches Inches
Pitch
Series

Nominal
Size

Nominal
Size

Pitch
Series

XC-UXC
NF-UNF

XEF
XEF

XC-UXC
NF-UNF

XEF
XEF

XC-UXC
XF-UXF

XEF
XEF

IV,14 -7 1.2500 
1.2500 I 1.1959 
1.2500 j 1.2139
1.3125 1.2701

1.1572 1.1091 
1.1719 
1.2031
1.2656

: 1.2137 
1.2969 
1.3231
1.3906
1.3137 

1 1.1219 
1.1531

| 1.5156
1.1531
1.5731
1.6106
1.5625 
l 6375
1.6375
1.7812
1.9375
1.9062
2.0312
2.1250
2.2500 

; 2.5000 
! 2.7500

3.0000
3.2500 
3.5000

| 3.7500

XC-UXC F .2570
.2656
.2720
.2770
.2812

.3125 .2761

.3125 .2300

.3125 1 .2854 

.3125 , .2884 

.3125 .2922

I'V,

1%

12‘Vi20 xs
1321 NF-UXF 1

J27 XS life -18 
14 -6

32 XEF
1.3750 1.2667 1?£
1.3750 1.3209 !
1.3750 1.3389 .
1.4375 1.4011 ,
1.5000 1.3917 I 1»»6
1.5000 1.1159 ; l"i(54
1.5000 1.1639 | 1»S
1.5625 1.5264 1 1**6

5069 I 1®6 
5889 ! 14',

1.GS75 1.6514 , 1**6
XC-UXC j 1.7500 1.6201 ! 19,«

16 XEF-UXEF I 1.7500 1.7091 10 ,r,
1.8750 1.7-151 ! 10 (c

XC-UXC ! 2.0000 1.8557 l-Vj
XEF-UXEF ! 2.0000 1.9594 j 1%

2.1250 j 1.9807 l2?^
XC-UXC 2.2500 2.1057 2l£

2.3750 j 2.2126 24
2.5000 2.337G 2%

o i :

4-10 NC-UXC Vr, .3125
.3281
.3320
.3390
.3138

.3344

.3125

.3179

.3509

.3517

.3750

.3750

.3750

.3750

.3750

12
2V,XS20 18

21 NF-UXF Q life "18 
i y2 -g

27 XS \i
32 XEF *4

12
1.C-M NC-UXC

NF-UNF
U .3680

.3906

.3970

.1010

.1010

.1375 

. 1375 

.1375 

.1375 

.1375

.3911

.1050

.4104

.1131

.4143

1820 2V life-18 
14-54

21 XXS
27 YXS XS 1.G250

1.6250
1.

28 YXEF-UXEF XEF
XEF

18
4-12 2v.

?V,
2V,

.1219 

.4219 
I .1531 
! .4531 
. .1687
I .1688

X .5000
.5000
.5000
.5000
.5000
.5000

.1159 

. 1500 

.1675 

.1729 

.1759 

.1768

lUfc-lS
i4 -5

13 NC-UNC 
X F-UX F20

21 XS
27 I5ZXS XS14-5 

2 -441
.'•j

1'3228 XEF-UXEF
16?ig-12 3V,XC-UXC

XF-UXF
XEF

I .4844 
.5156 
.5156 

I .5312

.5084

.5264

.5354

.538!

.5625

.5625

.5625

.5625

is *4 XS24 -441 
24 -44 
2 4 -1 
24 -l
24 -4
3 -l 
34 -l 
34 -i 
34 -l
4 -l

;iV,21
27 iNS -32 xs14-11 •4 .5312 

.5169 

.5781 

.5781 

.5937

XC-UXC .6250
.6250
.6250
.6250
.6250

.5660

.5709

.5889

.5979

.6009

3V XC-UXC
XC-UXC
XC-UXC
XC-UXC
XC-UXC
XC-UXC
XC-UXC

12 X
3418 XF-UXF

XEF 2.7500
3.0000 
3.2500 
3.5000
3.7500
4.0000 3.8376

2.5876
2.8376

j21 3V,
1932 2-27 NS i

33.0876 
3.3376

Ufe-ll .5937 
! .6250 
! .6106
I .6562 
l .6719 

. 6875 
i .7031 
, .7187

NS .6285
.6169
.6601

.6875

.6875

.6875
416 XS 34

34
21 ‘V,XEF 3.5876

4-10 2VNC-UXC .7500 
. 7500 

| .7500 
- .7500 1 .7175 
I .7500

. 0850 

. 6959 

.7091
:3-12 '4X

16 %XF-UXF
XEF-UXEF20 "g,

%
242

27 XS . 7259 Ainrriran National I'ipp Tlirrads 
Tap Drill Sizes13fe-io NS .7187 

t .7656
8125

.8125
.7170
.780020 XEF-UXEF

XC-UXC
‘V,

4-9 .7656
.7969
.8125
.8281
.8281
.8437

.8750 .8028 
. 8750 . 8209 
. 8750 . 8286 
.8750 .8389 
.8750 .8125 
.8750 .8509

Root Diam
eter Small : 

End of Pipe I 
and Gage, | 

Inches

Tap DriilNumber 
of Threads , 
per Inch

12 Sizes of 
Pipe. 

Inches
5Vx

14 XF- U X F Decimal
EquivalentSize18 XS *220 XEF-UXEF at u27 .3339

.1329

.5676

.7013

.9105
1.1441
1.4876
1.7265
2.1995
2.6195
3.2106
3.7375
4.2314

.339

.137

.578

.719

.921
1.156
1.500
1.731
2.213
2.025
3.250 
3.750
1.250

4xs 2752
"lG4 isixs .9375

XEF-UXEF .9375

XC-UXC 1.0000 
XF-UXF : 1.0000 

1.0000 
XEF-UXEF i 1 0000 

1.0000
1.0625
1.1250 
1.1250 
1.1250

.8281 

. 8906
. S654 
.9050 37/.4 is20 5V,

4 li1 -s 4 .8750
.9219
.9375
.9531
.9687

| 1.0156
I .9844 

1.0169 
1.0781

.91SS 
. 9459 
.9536 
.9075 
.9759

4 11 • :12 5Vi 14114lJ l xs !*fe
20 114 14>14B4«
27 XS H* i47«14 H4

14c -18 
14-7

2:XEF
NC-UXC 
XF-UXF 

XI OF

14, 11.41.0264
1.0322
1.0709
1.0889

2
24
3V

24 8Hu12 Bit 3 8
18 1-,G4 3; j312 8

4*414c-18 8IXEF 1.1875 1.1514 I. HOGl?w
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Allowances for Fils
il may ho necessary to increase or decrease the allowances 
given in the tables.

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

Ituiuting Fils Nlrnnhirri Fils

With Play Eliminated— 
Part Should Assemble 
Readily —Some Fitting 

and Selecting 
May be Required 

Allowances, Inches

For Shafts with Speeds 
Over f>00 R.P M. Heavy 

Pressure—Severe Working 
C onditiotis 

Allowances, Inches

For Shafts with Speeds 
Under r.00 R.P.M. 
Ordinary Working 

Conditions 
Allowances, Inches

For Light Service where 
Part is Keyed to Shaft and 

Clamped Endwise —
No Fitting 

Allowances, Inches

!
Diameter,

Inches
Diameter,

Inches

—0.0005 lo -0.001 
, -0.00075 to -0.0015 -0.001 to -0.002

-0.002 to -0.003 
-0.002 to -0.001 
-0.001 to -0.005

l'p to 12 
Y to 1

1 to 2
2 to 3} 2 -0.002
3} 2 to 0

-0.0005 to -0.001
Up to Y2 Standard to —0.00025 Standard to +0.00025 
]/2 to 314 Standard to —0.0005 Standard to +0.0005 

iStandard to — 0.00075 Standard to +0.00075
-0.0015 to -0.0025 

to -0.003 
-0.0025 to -0.004

3\'2 to 0

Driving Fils
Sliding Fils For Permanent Assembly 

and Severe Duty and 
where there is Ample 

Room for Dri\ ing 
Allowances. Inches

For Permanent Assembly of 
Parts so Located that 

Driving Cannot be Done 
Readily

Allowances. Inches

Diameter.
InchesFor Shafts with Clears, Clutches or Similar 

Parts which Must be Free to Slide 
Allowances, Inches

Diameter.
Inches

Y Standard to +0.00025 +0.0005 to +0.001 
1+0.00025 to +0.0005 1+0.0005 to +0.001 
+0.0005 10 +0.00075 +0.0005 to +0.001

1-0.00075 to +0.00125 
r 0.001 to +0.0015

U p t o 3 •> 
14 to 1

1 to 2
2 to 33 g
33 2 1° 0

-0.0005 to -0.001 
-0.00075 to -0.0015 
-0.0015 to -0.0025 
-0.002 
-0.0025 to -0.004

Up to 
Yl to 1

1 to 2
2 to 3K> 1 +0.0005 to +0.001
3^to0 +0.0005 lo +0.001

to -0.003

For«*«*d Fils

For Permanent Assembly and very Severe Service— 
Hydraulic Press Used for Larger Purls 

Allowances, Inches
Diameter,

Inches

Up to Yi 
Y> io 1

1 “ to 2
2 to 3Y 
314 to (5

+0.00075 to +0.001 
+0.001 
+0.002 
+0.003 
+0.004

to +0.002 
to +0.003 
to +0.004 
to +0.005

IJnil<»il Si ales Simulant (iagp 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, 1S93.

Approximate 
Thick,ic--..

Approximate j
Thickness, ' I AffikJsr Ai!n“,rr

Inches, Inches. Dz..
’ (Fractions) (Decimals) Avoirdupois

Weight per I Weight per 
Sq. Ft...Ounces. Si, Ft. Pounds No. of Cage 

Avoirdupois j Avoirdupois

I Weight per 
Si,. Ft.. Lbs.. 
Avoirdupois

No. of Cage Inches.
(Fractions)

1 riches. 
(Decimals)

0000000
000000
00000
0000

1 n .5 320 20.00
18.75
17.50 
16 25
15.00
13.75
12.50 
11 .25 
10.625
10.00 
9 375
8.75
8.125 i
7.5 
6.875 
6 25 
5.625 
5.00 
4.375
3.75
3.125 
2.8125
2.5

I 9/100 
1/20 
7/100 
3/80 

11/320

17 2.25.0563 30
.4088 
.4375 
.4003 
.375 
.3438 
.3125 
.2813 
.2056 
.25 
.2344 
.2188 
.2031 
.1875 
.1719 
.1503 
.1400 
. 125 
.1094 
.0938 
.0781 
.0703 
.0625

15/32
7/10

13/32
3/8

11/32
5/10
9/32

17/0-1
1/4

15/04
7/32

13/04
3/10

11/04
5/32
9/04

300 IS 2..05 32
280 19 1.75 

1.50 
1 375 
1.25 
1.125

28.0438 
.0375 
.0311 
.0313 
.0281 
.025 
.0219 
.0188 
.0172 
.0150 
.0141 
.0125 
.0109 
.0102 
.0094 
.0080 
.0078 
.0070 
.0000 
.0003

200 20 24
000 210 21 22 1

00 220 22 1/32 20
0 200 23 9/320

1/40
7/320
3/100

11/040

IS
1 ISO 24 1.10
2 170 25 .S75

.75

.0875

.025

.5625

14
3 100 20 12

■4 150 27 11
5 140 28 1/04 10
0 130 29 9/040

1/80
7/010

13/1280

9
7 120 30 .58
8 110 31 .4375

.4003

.375

.3438

.3125

.2813

.2056

7
9 100 32 m
10 90 33 3/320 0
11 1/8 80 34 11/1280

5/640
9/1280

17/2500
1/100

5Yz
7/01
3/32

7012 35 5
13 00 30 Wl

4 Yi5014 5/04
9/128

37
15 45 38 4 .25
10 1/16 40
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Table of ('lifting' Speeds—Revolutions per Minute
Diamktku, InchesFeet per 

Min. Ve VA l'A j 1% ■ iVz
50.9 -15. S -11.7; 3S.2
07.9 61.1 55.0 50.9
8-1.9 70.-1 09.-1 03.7

91.7 S3.3 70.4

7/«V« lVic Vir, Vi %3/lC Vi Vi g %_
15 57.3

70.-1
95.5

91.7 70.-1 05.5
87.3

917 458 183 153 115300 229 131
20 122 1021222

152S
1833
2-1-15
3050
3067
-127S
4SS9
5500
0112
7039
9107

2-1-1 201
255
300

175 153Oil -107 300
25 127 10915370-1 3S2 300 218 191509

01130 131 102229 183 153 115917 307 202•158
011 122 10240 204

255
175 153 130 1111222 •189 •107 300 2-1-1815 3-19

13950 21S 191 170 153 1273S2 3001528 
1833 
2139 
2-1-15 
2750 
3050 
3S20 
-158-1 
534 S 
0112 
7039 
9107

1019 704 509 437
524

011
60 202 229

207
300

204 1S3 107 153458 307 3001222 917 733 01 I
70 238

272
428 357

407
300 21-1 19-1 178850 713 5351420 1070 

1222 
1375 
I52S 
1910 
2292 
207-1 
305G 
3S20 
4584 
5348 
0112 
7039 
9107

Oil
80 244

275
222 204098 -1S9

550
349978 815 0111030

90 •158 300 250
278
347
417

OSS
70-1
955

393 314 229
255
318

1833 1 100 
1222 
152S 
1833 
2139 
24-15 
3050 
3007 
4278 
4SS9 
0112 
733-1 
8550 
9778

917 7S0
100 509 -137 382 340 3001019 S73 Oil2037 

2540 
3050 
3505 
407-1 
509S 
01 12 
7130 
SI-19

125 -12-1 382704 037 540 477
573
00S

1273 1091
150 -158

535
917 704 509

594
079
849

3S2152S 1310 
I52S 
1740 
21 S3 
2019 
3050 
3-192 
-1305 
5238 
GI12 
G985 
8731

11-10
1337
1528
1910
2292
2074
3050
3S20
4584
534S
0112
7039

055
70-1
873

175
200

891 •ISO1070
1222
152S
1833
2139
2445
3050
3007
4278
4889
0112

4101783
1019 
1273 
1528 
17S3 
2037 
25-10 
3050 
3505 
4074 
5093

704 550
091
833

5092037 
25 10 
3050 
3505 
4074 
5093 
0112 
7130 
SI-19

011
250 1091 955

1140
1337
152S
1910
2292
2074
3050
3820

701 037
300 1019

1ISS
1358
1098
2037
2377
2710
3395

917 7041310
1528
1740
2183
2019
3050
3-192
4305

350 1070
1222
152S

972 891
400 1019 

1273 
1528 
1783 
2037 

12540

1111
1389
1007
1945
2222
2778

500
600 IS33
700 2139

2-145
3050

000
1000

Diamktku. InchesFeet per 
Min 2 V, _5___1 5V2 ; 6

12.7 11.5 10.4 9.5
17.0 15.3 13.9 12 7
21.2 19.1 17.4 15.9
25.5 22.9 20.8 19.1
34.0 30.0 27.S 25.5
42 4 38.2 34.7 31.8
50 9 45.S 41.7 38.2
59.4 53 5 48.0 44.0
07 9 01 1 55.0 50.9
70.4 OS.S 02.5, 57.3
84.9 70.4 09.4 03.7

100 95.5 SO.S 79.0
127 115 | 104 95.5
149 13-1 I 122 111
170 153 139 127

191 174 1 159
208 | 191
243 1 223
278 j 255 
317 318
417 3S2
4S0 440
550 509

849 704 | 094 037

IVg 3l/<
17.0 
23 5
29.4
35.3 
-17.0
55.5 
70 5
52.3
94.0

3 Vz
16.4 
21.8
27.3
32.7
43.7 
54.0
05.5
70.4 
S7.3 
98.2

3V<IV, lVs 21/,
25 5 
34.0 
42 -I
50.9
07.9 
8-1 9

2 y2
22 9
30.0 
3S.2 
45. S
01.1 
70.4 
91.7

432
15 35 3 

47.0
55.5
70.5 
9-1.0

1 1.3 
19. 1
23.9 
2S.0 
38 2 
-17.7 
57.3 
00 S 
70.-1 
85 9 
95.5

32 7 
43.7 
54.0 
05.5 
87.3

20. S 
27. S 
34 7 
41.7 
55 0 
09 4 
S3.3 
97.2

19.1 
25 5 
31. S
38.2 
50.9 
03 7 
70.4 
S9.1

15 330.0 
-10.7 
50.9 
Oil 
SI .5

28 0
35.2 
-17.7
57.3 
70 I 
95.5

20 20.4
25.5
30.0
40.7
50 9
01.1 
71.3
51 .5
91.7

25
30
40
50 118 109 102
60 111 131 122 102115
70 105

1SS
107153 143 134 I 19

00 102175
190

103 130 122 I I 1153 
17290 212

235
294
353

125
139

1001 S3 153 13S 115
100 109 1022IS

273
327
3S2
437
540
055

127 1 IS201 170 153191
125 127147 130 119239

280
334
3S2
477
573
00S
704
955

212 
255 
297 
310 
424 
509 
59-1 
079 
SI 9 

1019 
1ISS 
I35S 
I09S

174 159255
300
357
407
509

191
150 170 153 14320S

243
27S
347
417
-ISO
550

104229
207
300
3S2

191
175 17S 107223 

255 
3 IS 
3S2

200
235
294

4 1 1 191
200 470

588
705
S23
940

21S 204 191
250 212

255
297
340
424

273
327

255
300

239
229
207
300
3S2
45S
535
Oil

300 280
334
382
477
573
00S
704
955

35345S011
350 3S2 357

407
701 713 535

011
440 111

400 509 470 437
540
055
704
S73

1091

S73 815
500 1175

1410
1045
ISSO
2351

5SS 5091091 0371019 704 094
509600 1310 833

972
1111

70-1 705
S23

Oil1222 
1420 
1030 
2037

9171140 
1337 
I52S 
1910

700 594S91 713152S 1070
1222
1528

000 815 0791740 1019 940
1000 10192183 1273 11751389

Diamktku. InchesFeet per 
Min. 6V2 15 16 17 IS_9V2 12 13 1411/2 8 Vi 10 ,_U

5 7 
7.0 
9.5 

11.5
15.3 13.9
19 I 17.4 
22.9 20. S
20.7 24 3
30.0 27. S
34.4 31.3
3S 2 34.7
47.7 43.4
53.3 52.1 
00. S 00. s
70.4 09.4
95.5 SO.S

7 8 9
3.S 3.4 3.2

4.5 4.2 
5.3 
0.4 
S.5

11.21 10.0
13.5 12.7
15.71 14.9
18.0 17.0
20.2 19.1
22.5 21.2
28.1 20.5
33.71 31. S 
39.31 37.1

42.4 
53. 1 
63.7 
74.3 

90.0 84.9
112 i 106 
135 127
157 149
ISO 170 
225 1 212

15 3 6
4.5 
6.0 
7.2
9.5 

11.9 
14.3
16.7 
19. 1
21.5 
23 9 
29. S 
35. S
41.8 
47 7 
59 7
71.6 
$3.6 
95.5

4.8 4.4 4. IS.8 8.2 5.2 
6 9 
8 7 

10.-1

7 (i 7.2
9.5

11 9 
14.3

6.7 0.00.4
20 5.9 5.5 

0.8 
S. 2 

10.9 
13.6 
10.-1 
19. 1 
21.S 
24.0

5 111.5
14.7
17.0
23.5 
29. -I 
35.3 
-111
47.0 
52.9
55.8
73.5
58.1

0.410 9 10.2 
12 7

9.0 S.5 S.O
5.6
*•> -\ 
9.0

25 7.3 6.-1 
7.0 

10.2j 
12-7
15.3 
17.Sj 
20.4|
22.9
25.5 
31.S! 
38.2
44.6
50.9
03.7
70.4 
89.1

SO
9.5

12.7 
15 9 
19.1 
22.3
25.5 
28.0 
31. S 
39. S 
4 /. i
55.7
03.7 
79.0
95.5

13.0 11 2
13.5
15.0
22.5
27.0
31.5
30.0 
-10.4 
-14.9 
50.2 
07.4
75.0 
89.9

10 0
12.7 
17.0 
21.2 
25.5
29.7 
34 0 
3S.2 
42 4 
53. 1
03.7 
74 3 
84.9

10. I
30 S.810 4 15 3 12 1
40 21 S 

27.3
32.7 
38.2
43.7
49.1 
54.0
08.2 
SI .9 
95.5

20.4
25.5 
30.0
35.7
40.7 
45. S 
50.9
03.7 
70.-1 
89. 1

11 .S
14.7
17.0
20.0 
23.5
20.4
29.4
30.7 
44.1
51.4
58.5
73.5 
SS. 1

19.1 10 1
50 23.9

25.0
33.4 
38 2
43.0
47.7
59.7 
71 .0
83.0
95.5

20 1
60 24.1
TO 25.1

32.2 
30 2 
40 2
50.3 
00 3
70.4 
SO. 4

80
90

100 27.3
125 34. 1 

40.9 
47.7 
54.6 
68.2 
SI. 9 
95.5

150
175
200

103ns 4 1.9 i 
56 2 
67 4
78.6,

109 102
250 147 127130 112 100 101119
300 170 104 153 127 121 104143 135 115
350 200

235
294
353

17S 107 122 103191 157 149 13 1 111141
100 1022IS 204 127 1 IS 109ISO 170 153 139191 101
500 273

327
127
153

255
300
357
407

239 225
270
315
300

212
255
297
340

201 174 159 147 136 1 19191
600 2S6 241 208

2-13
27S
347

176 143229
207
300

191 164
700 411 382 223 

255 
3 IS

200 178 167334 2SI 191
800 470 235 204

255
437 382 322

402
218
273

191
1000 588 540 509 •I i i 424 3S2 294 239449
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Hardness Conversion Table for Xickel Alloy Steels (Approximate)
Rockwelli Vickers 

Diain. 
Pyramid 
(50 Kb. 
Load)

BrinollRockwell Tensile 
StrcnBth 
(x 1000 

psi)

Brinell ! Vickers Tensile 
Strength 
(x 1000 

psi)

Dia. (mm.) 
:$000 Kg. 

lOmm.Car- 
bide Ball

C Scale B Scale
150 Kg. 100 Kg.
Brale '** Ball

^‘wd'kg. Hardness I Pyramid Kg’ 100 Kg. 
lOmm.Car- Number (oO Kg. nrnjc ■ » flaj| 
bide Ball Loadl

ShoreHardness
NumberShore

15546107 5333283 45 
3.50 
3.55 
3.60 
3.65 
3 70 
3.75 
3 80 
3 85 
3.90
3 95
4.00
4 05 
4.10 
4.15 
4 20 
4.30 
4.40 
4.50 
4 .60 
4.70 
4.80
4 .90
5.00
5 10 137

311
302
293
285
277
269
262
255
248
241
235
229
223
217
212
207
197
187
179
170
163
156
149

9366.5
65.5

767 SS0
745 1 840
712 , 784
652 737
653 ! 697
627 
601 
578 
555 
534 
514 
495 
477 
461 
444 
429 
415 440
401 
3SS 
375 
363 
352

15045107319 32
309 I 31 
301 | 30
292 29
284 I 27 5 
276 i 26 5 
269 I 25.5 
261 j 24 
253 1 23
247 | 21 5
24 1 20 5
234 | 19

I 228 17.5
222 I 16
218 15
207 I 1?.5

912.25
2.30
2.35 
2.40 
2.45 
2.50
2.55 
2.60 
2.65 
2.70 
2.75 
2.80
2.55 
2.90 
2.95 
3.00 
3.05 
3.10 
3.15 
3 20 
3.25 
3.30
3.35 
3 40

14543106 
105.5 
10', 5 
10J,

8764 14142S461.5 137418160 133403237958.5
57.5

667 
| 640

615 56
| 591 54.5
[ 569 53.5

547 52
I 523 51

50S 49.5
491 48.5

129
126
122

39105309
297
2S5
274
263
253
243
235
225
217
210
202
195
iss

77 3810275 3710173 1183610071 115359970 111349S6S
9766 1053396 5 
95.5 
94 5

65 1026347472
455 100326145.5

44.5 95309359 9090.5101965843425
410 | 42
396 I 40.5
383 I 39
372 3S
360 ! 36.5
350 j 35.5 1 I OS.5

34 5 i I OS

872789ISS S 832687178 554 !
792585171 5182 7683163 117651110 73238115617050109341 712278.5

70.5 I
15048 166 143331 6721i 14347 160339321

(Values in italics beyond normal range—far information only.)

Weight of Iron anti Steel Sheets—Ills.
Thickness b> tmi ririiii (Brown N Sliurpc *) < mge

Wright | ;iT S'| Ft
-------- slTTd

Thickness by Birmingham Guge II
Weight per Sq. Ft. Thickness,

Imho*
.46

Tli irk ness. 
Inches

No. of (IngeNo. of Gage SteelIron run
18 77 
16 71 
14 .88 
13.20 
11 SO 
10.51 
9 36 
S 34 
7.42 
0.01 
5 S9 
5 24 
4 67 
4.10 
3 70 
3.30 
2 94 
2.62 
2.33 
2 07 
1 85 
1 04 
1 40 
1 31 
1 16 
1 03 

.922 

.820 

.730 

.649 

.579 

.514

IS 40
10 38 
1 1.59 
13 00
11 57 
10.30
9.18 
S. 17
7.28 
6 48 
5.77 
5 14 
4.58 
4 OS 
3.63 
3.23 
2.88 
2.56
2.28 
2 03 
1.81 
1 61 
1.44 
1 .28 
1.14 
1 .01

000018 52 
17 34 
15.50
13.57 
12 24 
11 59
10.57 
9.71 
8.98 
8 28 
7.34 
6.73 
6.01 
5.47 
4.90 
4.45 
3 88 
3.39 
2.94 
2 65 
2 37 
2.00 
1 .71 
1.43

IS.16 
17 00 
15.20 
13.60 
12.00 
11 .30 
10 36 
9.52s.so 
8.12 
7.20 
6.60 
5.92 
5 36 
4 SO 
4 36 
3 SO
3.32 
2 ss 
2 60
2.32 
1 96 
1 .OS 
1.40 
1 .28 
1.12 
1.00

. 154

.425

.38

0000
4096 

.3648 

.3249 

.2893 

.2576 

.2294 

.2043 

.1819 

.1620 
1443 

. 1285 

.1144 

.1019 

.0907 

.080S 
. 0720 
.0641 
.0571 
.0508 
.0453 
.0403 
.0359 
.0320 
0285 

.0253 

.0226 
.0201 
0179 

.0159 

.0142 

.0126 
0113 

.0100 

.0089 

.0080 

.0071 

.0063 

.0056

000000
0000
0.340
1.31
2.284

.259

.238

.22

.203

2
33
44
55
66 ' 7.IS7
S.1658
9.1489
10.13410
11.1211
12. 109 

.095 

.083

12
1313
1414
1507215
16.06516
17.05817
18.04918
19.04219
20. 035 

.032
20

211 .3121 ! 221.14.028
.025
.022

22
23 .9041.0223

.804

.716

.636

.568

24.898.8824
25.816.80.0225
26.731.72.01826
27.653

.571

.530

.490

.408

.367

.326

.64.01627 ! .504
.452

28.56.01428 i .46120.52.01329 .4 OS 
.363 
.326 
.290 
.257 
.228

30 .400
.356
.320
.284
.252
.224

.48.01230
i 31.40.0131 32.36.00932

33.32.00833 ii .286
.204

34.28. 00734 35I .20.00535
As many gages differ, and even the thicknesses of a certain specified gage

are not assumed the same by till manufacturers, orders for sheets and 
should always state the weight per square foot or the thickness in thou
sandths of an inch.

Specific gravity..........................
Weight per cubic foot............
Weight per cubic inch...........

wires
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Hrown & Sharpe Tapers

m ri -*o 
-tzzjfim XQ E

[

7|“T rva\iA A7
i u ua/ i/ X/ /5 1 VO oha cf I XV) 0.// IU a.J UJ/ $ X * oJ Tr/F D a io<CT IUl/ / / D/Q a& _j

//i / ao V
X ARBORS COLLETS-co

£323RAD.C

NOS. 1 TO 6 TAPERS 
USUALLY DO NOT HAVE 

TANGS FOR END MILLS; 
THESETAPERS DO HAVE 

TANGS FOR DRILLS.

TAPER PER FT.
Y—DIAMETER, NUMBER OF THREADS AND HAND, AS 
SPECIFIED. TO MATCH DRAW-IN BOLT. (WHERE POSSIBLE, 
HAND OF THREAD SHOULD MATCH HAND OF CUTTER).

Y

All dimensions arc in inches.

I iShank 
Pro- Length Width 
jeets i of 
from 1 Key- 

End of wayt 
Socket

Key
way 
from 

End of 
Spindle Tang

Plug Depth P c.. , Shank

is™"- *3rwith __

Length! Diam- 1 Thick- Radius Radius 
of j eter of nc" of of of

Arhor Art»or Arhor Tongue Tongue 
l ongue Tongue Tongue Circle at a

Diam. 
of Plug ofDiam. 

at End 
of Socket

Key
way

atNo. Taper out
TangSmall

Endof per
Foot B & S** For 

Stand
ard Mach.

Taper Mill. Miscctl.

dTW c aL tXSWsK ;AD

.170 _7s___ hi -030

.220 '-j hi
% 5& .040

h'i -010 
_Ji6_ _AJ *0 

•;r .050

IT hi „.135.2392 L'fr, t 
.2997 l:ho t 
.3752 1 V/oj

HiV'k
1 "£

‘hr,*1 .20000
.25000

.50200

.50200 H_.u;g
.197 1 $f6 | .282 ____
.197 h'r, -2S2

JHih 
_1^£
_L*J6

i,:a;r
_1%
I'-’m 
2'
2*Vt 2s?:s *2*-.r.

i . ;*33*2 2
7s
5 s•a.31250*3 .50200
% .282

' .320' •£ '
.197 -,r,
.228

_.228 ";rJ .320
.260 Vs j .120
.200 •• s
.290 _

.291 J„-,_

.322

.322 »•»£

.322 _»5£.

.353 \ >

2
154 J-Ml ll.o_J£_m.1023.50210 .35000*1 ‘HT _J.6__.0-50-.21%

.060•v,
?K

15.2 a2?a 1-jt2I’-.t.5231 .060H.120 
.120 j H 
.460 j 
.560 _V, 
.560 
.560
.710 11 rj
.SG0

H25 .50160 .15000
■V, .060
V. -060 
•a .070 

.070 

."T" 
*S .0-0
:i6 .100"

H214
Is25 st.5996G .50329 .50000
h’fc2i :>
%2717 .50117 .60000

%j 37s 356
3% 4K 3»K6
37s -*54 - -

3 +.7251
.S9S7

1.0670

1Ks3aotS .50100 .75000

.as5 ?t6 -860
17$ .385•l7s 7s s4|__9 .50085 .90010 .100iVsJK •Us ~~2\ ^110 

I Jjo“
;w_ a ! 1-010 

j!£ l .010
na M10 _ _
->X» 1 1.210 >16

J!.,_ plO -,6
3.4 1.160 1 _>

_____ ______ i___
~v2 jho j.,_ri.7io i_a
1H1G .572 J^! 1.960 916

i • " 1% .572 I %_ 2.210 h,
17s i .635 1:96 2.150 :‘s

.117 -161?IC_12'£.
_5i-£, _6>J£
JJITg i____

525£ 1___
_6'?£ 7l?£
6% SI fr,

5
.117H l*,6nts

I .17,-fi 1 .447
y8_ -»7
H Tjj .510

161.04465 1.289210 .51612
7h .110.417 s6'£ - i . .130j5% .13011 .50100 1.21995 i .

6>s 21.5318____
1.7968 ! V/s >2 .1507*4

12 .49973 1.50010

.50020 "1775005 2.0730
_______.50000 2.00000 2.3437
_ 15 .50000 2.25000 2.61 16

16 ,50000 2.50000 2.8854
17 .50000 2.75000 3.1562
18 I .50000 3.00000 3.4271

OH
.1707 Vs 

855
14_S"hi

9^ | m 
ioa 93r

_2irG
S'£
SI732

13 JHX
slit
mt
9*4t

.190Is8*^ i11 : .210

.23019
y$97s9541

------ lOUs ;io»4t 7s
tSpecial lengths of key way are used instead of standanl lengths in some 

places. Standanl lengths need not Ik* used when keywav is for driving only 
and not for admitting key to force out tool.

•Adopted by American Standards Association.
**"B A S Standard" Plug Depths are not used in all eases. 
tThese lengths are standard for shank cutters.
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Approximate Diameters at Large Lulls of Drown & Sliarpe 
Standard Taper Holes at Standard Plug Depths

Approx. Diain. at 
Large End, Inches

Approx. Diain. at 
Large End, Inches

Approx. Diain. at 
Igirge End. Indies No. of Taper No. of TaperNo. of Taper

2%

3Kfi

10 l K 14G
2332 11 1' > 107

12 1^161116 IS9

Milling Machine Standard Tapers
As adopted by the .Milling .Machine Manufacturers of the National Machine Tool Builders' Association 

TO SHARP CORNER 
TAPER 3^IN. PER FOOT ♦Threaded End of Draw-In BoltNo. of Taper A. Indies B, Indies

\
Vs10 Vs
Vs20 3 2

30 13.i Vs
13 N.C., R.II. 
11 N.C., 11. H.
11 N.C., R.II. 
S X.C., R.II.

K>"
Vs"
Vs"

< Wi40 1
__L

2K50 mNSTD.
O05-L

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

ble, hut limitations on certain Adapters require the use of a threaded hole 
to lit the smaller Threaded End of the Draw-In Bolt.

The •Inrno Taper
Taper per Fool = 0.6 Inch. 
_ No. of Taper

Taper per Inch = 0.05 Inch.
In the Jarno system, the taper of which is O.fi inch per foot or 1 in 20, the 

number of the taper is the key by which all the dimensions are immediately 
determined. That is. the number of the taper is the number of tenths <>f an 
inch in diameter at the small end. the number of eighths of an inch at the 
large end. and the number of halves of an inch in length or depth. For 
example: the No. 0 taper is six-eighths (%) inch diameter til large end, 
six-tenths (Wo) inch diameter at the small end and six-halves (3) inches in 
length. Similarly, the No. Hi taper is sixteen-eighths, or 2 inches diameter 
at the large end; sixteen-tenths or 1.0 inches at the small end and sixteen- 
halves or 8 inches in length.

Diam. Large End S
No. of "PaperDiain. Small End = 10
No. of TaperLength of Taper = 2

Morse Tapers
1 m chAT

7 7. 71 --—
/ */\ $/ N/ - S \*- / N/ !/ v\J S/7 * /Ai 7■■ / ■s$1 \2 / // * T ’ w

1■*«—44ZZ>C3>>
I

All dimensions arc in inches.
SIIANK TONGUE KEYWAY _ End of|Depthj Diam. Diain 

1 of Plug at End
Depth ,
D,ld « ”
Hole cd

Stand
ard
Ping

Dept h

Num
berNum

ber of
Taper

Socket Taper 
Per

Key- Inch

1
Whole;
Length Depth

Thick
ness Length'Radius

Diam
eter Radius Width Length

W L 
.235 .01 .1(50 Kg
.343 .05 .213 K
% .0(5 .2(50 Vs

.08 .322 B(0
316 .10 .478 IK

1% .12 .(535 IK
.15 .7(50 IK

2K .18 1.135 2H

am- toat Small of 
End i Socket

of
Key' Hole way

_jHiD A B S X H P T R <1 a
2'K> 2% 
2% 2% 
33 s 2%
3 y8 3%
4 Vs 4 % 
G3s m 
m 8K

11K 11 K

.052050 .02-1(50

.049882 .59858
.019951 .59941
.050190 .00235
.051938 .02320
.052(520 .03151
.052137 .02505
.05200 .6240

0 .252 
.309 
.572 
.778 .938

1.020 1.231 
1.475 j 1.748 
2.110 2.494 
2.750 3.270

.3501

.475

.700

2146 
2Kg 
2% 
3% 
4 Kg

7«K>

.1502 K 

.2031 Vs 

.250 Kg 

.3125 Kg 

.4087 y8 

.0250 K 

.750 1K
1.125 IK

K>2!/£> 2 
2K> 2K 
2% 2Kg 
3K 3%
41 i 4 Kg
5K 6 Kg 
7H6 7 K

iQ Kt io

1'Kg
2 Kg 
23->
3 Kg

0
1 Kg 1
2 2K
3 3K>

3K 44 Kg
55 Vs •1% oVi(5 2 7
7K 9K7



INDEX
PagePagePageA E P. 59Adapter Bushings, Cutter 

Adapters, Milling Machine.. .46, 5-1—59 
Angular Cutters 
Arbor Adapters, Milling Machine... 54

......... 55

18-28End Mills 10, 12Plain Milling Cutters... 
Polishing and Finishing

Machine Collets...........
Pumps................................

80
......... 61FBlanks, Drill Chuck ........

Sleeves, Milling Machine.
67

49 50Face Milling Cutter Arbors
Milling Cutters........ .............16, 17

Feeds and Speeds for Milling Cutters 6 
Finishing and Polishing

Machine Collets.............
Fly Cutter Arbors.............
Formed Cutters, Ground

Arbors—
Cam Lock, Milling Machine. .... 49 
Milling Machine............................

R
16-53 33Notary Shears61

. . . . 52
36 S

B Saws—
For Soft Metals............
Jewelers’.........................
Metal Slitting..............

.... 32Bevel Gear Cutters........
Blanks, Collet.................
Bolls, Draw-In 
Bushings, Cutter Adapter............... 59

........... 42, 43 c 3561 .... 32. 33 
Screw Arbors, Milling Machine. ... 53

Machine Tools..........
Slotting Cutter Arbors
Slotting Cutters...........

Setting of Gear Cutters 
Sharpening Cutters....

. . .. 66 

. .38-41
Gaging Equipment...........
Gear Cutters.................. .. •

Teeth, Comparative Sizes............... 45
Grinding Machine Chucks............... 64
Ground Formed Cutters

___ 54, 61
67
53

31, 3536
38

C 5. 6. 38
Shell End Mill Arbors...................51, 52

MillsIICam Lock.....................
Lock Arbors..............

Carbide Cutters..........
Chuck Adapters, Milling Machine.. 58
Chucks—

Spring, Grinding Machine.............. 61-
Spring, Milling Machine ........

Clearance on Cutters...................
Climb Milling...............................
Coarse-'Fool It Milling Cutters........ II
Collet Blanks
Collets—

Milling Machine . .46, 59, 60, 62, 63 
Polishing and Finishing

Machine...............
Concave Cutters. . . .
Convex Cutters.........
Corner-Bounding Cutters............. 31
Cut ter Adapters........................

Arbors........................................
Clearances............................
Key ways, Standard...............

Cu l lers—
Angular.....................................
Carbide.....................................
Coarse-Tooth Milling............
Concave..........................
Convex............................
Corner-Bounding.........
Double Angle................
End Mill........................
Face Milling.................
Gear.................................
Ground Formed...........
1 Ialf Side Milling.........
Helical Plain Milling...................7, 12
Milling.....................
Plain Milling............
Screw Slotting.........
Side Milling............
Special......................
Spiral Mill...............
Sprocket Wheel. . . .
Staggered Tooth Side Milling. . . . 13 
Stocking, Involute Spur Gear. . . . 44
T Slot................................
Woodruff Key Seat. . ..

Cutting Lubricants..........

18 28
49 Half Side Milling Cutters................. 15 Side Milling Cutters. .. 13-16

Helical Plain Milling Cutters........ 7, 12 | Sleeve*, ^"r^|i,|1j|lillB Machlnc—. . 9

. 34, 35Slotting Cutters, Screw............
Special Cutters.............................
Speetls and Feeds for Milling

Cutters.......................................
Spiral End Mills..........................

Mills, Cutters for.....................
Spring Chucks, Grinding

Machine..................................
Chucks, Milling Machine. . . .
Collets, Grinding Machine.
Collets, Milling Machine.59,60,62,63 
Collets. Polishing and Finishing

Machine................................
Sprocket Wheel Cutters.........
Spur Gear Cutters............ ...
Staggered Tooth Side Milling

Cutters.... ............................
Stocking Cutters, Involute

Spur Gear.................................
7 Straddle Sprocket Cutters . . .

I.... 63
66 Involute Spur Gear Cutters. . . 38-41 18-288

30
61 J 61

. . 63 
.64

.... 35Jewelers’ Saws..........

61 lv31 61
. . . 31 Key Scat Cutters, Woodruff...........

Key ways, Cutter, Standard............
29 36. 37 

38—1-132
51-59 
16-53 13

6 L32 1418Lock, Cam..................
Lubricants, Cutting

36
30

9
T. ii M31

! T Slot Cutters..................................
Tables...............................................

Allowance for Fits......................
Brown & Sharpe Tapers.............
Cutting Speeds............................
Decima 1 Equivalents.................
Hardness Conversion...............
Jaruo Tapers................................
Measures of Weight...................
Metric and English

Equivalent Measures.............
Millimeter Equivalents............
Milling Machine Standard Tapers. 78
Morse Tapers..................
Speeds and Feeds for Milling

Cutters..................................
Tap Drill Sizes ............. ..........
Unified and American Form

Threads...................
United States Standard Gage Sizes 71 
Weight of Iron and Steel Sheets.. 76 

Teeth, Gear, Comparative Sizes 
Tungsten Carbide Cutters, 

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

28. 31 .... 65 
. 32, 33

Machinists’Tools..........
Metal Slitting Saws. . . .

I Milling, Climb................
Milling Cutter Information.5-9, 18, 38

. . 5-41

70-7831 74.............30
___ 18-28
....16, 17 

.........38-44

.............. 36 |

8 78
75

Cutters................................
Machine Adapters...........
Machine Arbor Sleeves.................... 49
Machine Arbors...........
Machine Chucks.........
Machine Collets . . .46, 59, 60, 62. 63

. . . 70 

...76 

...78
.. 54-59

15 ........ 46-53
.... 63

. .. 5—11
........ 10, 12

. .34, 35 ! Mills—
........ 13-16

71 
. . 70

18-28End........
Shell End

Mitre Gear Cutters.........................42, 43
78287

30 636, 37 72. 73

o 72. 73___ 28
. . . 29 
. . . . 6

Ollier Useful Equipment...........68,69
Ground Flat Stock, Vises, Perma
nent Magnet Chucks, Bench Cen
ters, Spur Gear Testing Fixture, 
Cast Iron Surface Plates, Cast 
Iron Straight Edges, Work Driv
ing Dogs, Index Plates, Taper 
Mandrels and Expansion Bush
ings, Lathe Mandrels, and Publi
cations

15

9

D
WDouble Angle Cutters...

Draw-In Bolts..................
Drill Chuck Arbor Blank

30
54, 61 Woodruff Key Seat Cutters 2953

70
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