




BROWN & SHARPE.MT'G. CO.

New Tools and Cutters
VOUR attention is called to the new tools and cutters which haver bccn added to our line since the previous edition of our Small
Tool Catalog was issued,

TOOLS
Pago

Microrneter Calipers Nos. 2 RS to 53 RS . . .11-36
Micrometers with ratchet stops up to and including No. 53 are

now listed separately with the letters RS following the iool number.

Microrneter Calipers Nos. 17 and t7RS, with Wooden
Handles.. ........23
These micrometers are now listed with wooden handle insteaci

of the vooden handlc bcing listed as an cxtra.

Direct Reading Microrneter Caliper No. 26. . . . . . . . . 27
A new design, convenient to handle and easy to read.

MicrorneterCaliperNo.55. .....37
Another anvil has been added, increasing the range of this tool.

Rex Microrneter Calipers Nos. 59 to BB. . . . .39-41
A complete line of inexpensive, accurate micrometers which rrrea-

sure lrom 0 to 24" ; furnished with clamp rings.

Rex Microrneter Caliper Sets Nos. 133, 135, l37o l38o
139 and 140... .....46,48-50
These sets are made up of Rex Micrometers and are furnished

with clamp rings.

Microrneter Cases Nos. 202 and 203. . . . 55
Protect the micrometer and are handy to slip into the pocket.

BaIlAnvilAttachrrentNo.226. ....... 56

^Snaps 
on to th-e micromeler anrl equips it for rrreasuring the walls

of tubing and other rounding surfaces. 
-
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Page

InsideMicrometerNo.264. .....67
The thimble of this micrometer can be clamped in position, a new

feature on inside micrometers of this type.

Inside Microrneter Handle No. 287. . . . 7I
-Felps to get accurate measurements in deep holes where the hand

will not enter.

Stainless Steel Rules No. 350. . . . B3
Two sizes, 6" and 12" long; will not stain or discolor.

Key Seat Clamps No. 377.
For holding rules, straight edges, etc., so that lines can be accu-

ralely scribed on circular pieces.

Slide Caliper Rules Nos. 388,and 39S. . . . . . .86, BB

A button has been added on the slide for convenience in opening
and closing.

CornbinationBevelNo.5fi). ....f09
For accurately laying out and checking angles.

Die Makers' Squarc No. 552. . . . .120
A handv square for diemakers, with a blade that can be set to an

angle of B degrees either side of zero, with graduations indicating the
angle of the setting.

Adjustable Square No. 554. . . .. .I2L
Has three different blades: one graduated, one narrow and one

with beveled ends. Handy in toofwork.

Thread Tool Gauges No. 577. . . . .130 ,

. These gguges-cover all common pitches and eliminate kecping a
large number of individua-l gauges 6n hand.

Micrometer Depth Gauge No. 607. . . . .13?
Has adjustable measuring rods by which measurements frorn 0

to 3" in depth can be taken.
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Planer and Shaper Gauge No. 625. . ii?
For accurately setting the cutting tool on planers, shapers, etc.

Thickness Gauge No. 646. ..... .fS0
A gauge particularly adapted for motor service work.

Thickness Gpuges Nos. 648 and 649. . . .ISl
Ifave extra long blades.

Center Gauge Attachrnent No. 654. . - -LSz, Gives the center gauge a good bearing surface.

I Standard Encl Measuring Rods Nos.655 and 656. . .lSB
. These rods are now furnished with rubber grips.

, TaperParallelGaugesNo.6T2. ........165
{ halndy set of gauges for the jig and fixtqre man or for general

toolmaker's work.

Dial Test Indicator Attachrnent No. ?29. . . . .lB?
Can be easily and quickly at,tached to the spindle of tbe dial for

testing small internal surfaces, etc.

Dial Gauges..... ...18?
, Have large, easily read. graduations and have a range of 0 to Zs

thousandths of an inch either side of zero.

Speed IndicatorNo. T4B. ........193
A new design with improved indicating mechanism.

V Blocks and Clarnps No. 749. . . . .. .. .Tg4
An inexpensive set for general shop work.

CUTTERS
Staggered Tooth Side Milling Cutrers. . .. .. .244

fnterlocking Side Milling Cutters.'. .. .245

Single Side Side Milling Cutters. .. .. .245



BROWN & SI{ARPE MFG. CO.

Helical Milling Cutters. . .. ...'rT;
Ground-Forrn Gear Cutters. ....246

SprocketVheel Cutters ....288,289
New shapes and sizes adopted by S.A.E., A.S.M.E., A.G.M.A.

Spur Gear Hobs. .312,313,314
Spur Gear Hobs of Standard Pitches are now listed.

ARBORS
Nos. 504-A, 505-A and 506-A for use on No.2l Au-

tomatic Milling Machines. . . .330

SCREW MACHINE TOOLS
20 C-Feeding Fingers and Pads (new style) . . .. . . .347

22 C-Feeding Fingers and Pads (new style). . . . . . .350

24 MC-Master Feeding Fingers and Pads (new
style) . .:151, 352

26 MC-Master Feeding Fingers and Pads (new
style) ,,,..353

Straight Knurls for Knurl Holders. , , .377

GENER,A,L

Ground Flat Stock.:(new sizes) ........3S5
Lathe Mandrels (new size) .. .. ..387



BROWI\ & SHARPE
SMATL TOOTS

CATALOG No. 29

NB.Sl-l-l
Reg. U. S. Pat. Ofr.

and Foreign Countries

Important
\I/IIEN ordering tools from this catalog always
V V give the full name and tool number as listecl,

and mention "Catalog No. 29."
This will lesscn the chances of nristake and will
often save time and correspondence.

. Mention Catalog No.29

Bnowx & SUIRPB MFG. Co.
PROYTDENCE, R. I., U.S.A.

Established 183.3

Also Manufacturers of
MILLING MACHINES GRINDING ]IIACHINES

GEAR CUTTING MACHINES

L924

SCREW MACHINES
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BROWN & SHARPE MFG. CO.

OF GENERAL INTEREST
fI-\I{E business Tow_ conductsd by the Brown & Sharpe Mfg. Co.

I yur foulcled.in 1833 by-David Brown and his son Jose"ph R.I Brown. Dar-id Brown rctiretl in l84l and the business *u'. 
"o.r-tinued by JosephrR. Rr-own uqtil 1853, whcn Lucian Sharpe became his

partncr, and-the firm of J. R. Brown & Sharpe was formed. The Brown
& Sharpe Mfg. Co. was incorporaled in l868.

The manufacture of Steef Rules and other tools of precision was
begun by Joseph R. Brown in 1850. In lB52 a sinrilar lin6 of *o.k waslngun by^Samrrel Da-rling and. in 1866, the lrartnership of Darling,
Brown & Sharpe was formed, the business being carried on rrndr.r thit
name unlil the partnership was dissolved by" the purcbase of Nlr.
Darling's interest.

The buildings are mode-rn and especially arranged to meet the require-
ments of the business. The ma.*rine shops are frreproof. lihc business,
thcrefore, is free from danger of serious interruption, antl, or, *o.k urrl
trqlfed t.o us, customers are given sgcurity against loss by fire.

The ten main manufactuiing buildingi hive a floor Jpace of about
900,000 lquare Jeet, the foundly abouf 2{5,000 square'feet, and the
fgrSi1g.l-!T!^ening, central_powi,r-plant. and nriscellan"",,*'buitJi"g,
about 2-5l,000.square feet. In lB53 tbe floor space occupied was I,Bb'0
square feet. The present buildings have 1,392;000 squaie feet of {ioor
space, or over 32 acres.

All Brorvn & Sharpe products are made with the intention thal, thev
shall be lhe best in-their respective classes. Careful attenlion js cun'-
s-la^nlly_given to insure workmanship of lhe bost qualitv. Should anv
doloct br.come qpparcn-t in the worirmanship of any of"our tools, we
request tLrat we be notified promptl v.

We are always ready and pleased to show our works to l]_rose who
are inlerestetl in machine shop praclice.

IMPORTANT

Please address all business communications Io the Company.

ORDERING: Always give the tool number and sjze of cach article
ordered and mention Catalog No. 29. All verbal orders and instructions
should be confirmed in writiig.

STIIPPING INSTRUCTIONS: Srare dislinctlv in Eivins shinoins
inslruclions, whelher goods are io be sent l,v f.eigbi. &p;*&,;';uil
When instructed to sh-ip by-nrail we asru-"e it il desiri,d to ship by
p,arcel post, insured. lf no shipping instruclions are givcn we will'shib
the way we- consider best, tdking into account the-factoisoi;L;;'-
ness, lime of delivery, and safetv,-and in such cases we cannot be heid
responsible for transportatiou charges, delays, or loss iu transit.
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CLAIMS: Although goods are considered sold and our responsibility
ceases when delivery is made to the post office or transportation com-
panv, in the evenL of goods bcing lost in lrunsit we will do our best in
the interest of the customer to have the lost goods found or else to have
the post olfice or transportation company make proper restitution for
the loss.

RETURNING GOODS: If for any reason goods are returned, the
transportation charges must be paid and we particularly request in
such cascs that the name and address of the sender be plainlv rnarked
on the package. Always send a letter of explanation at the same tinre.

SPECIAL ORDERS: In ordering special tools, be sure to give full
information, sketches, dimensions, etc. While special tools are often
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.

TO DEALERS
PRICES AND DISCOUNTS: Prices in this catalog are list prices

and subject to change without notice. Only legitimate hardware
and supply stores are allowed dealers' discounts, which will be given
on application. Cash must accompany orders from dealers without
adequate commercial ratings before goods will be shipped, unless
satisfactory references are given. Payment for goods may be made by
express or postal money order, by cashier's check or by currency sent
by registered mail. We do not pay transportation on goods shipped to
dealers, nor do we pay duty on goods that are shipped into Canada.

DISPLAY CASES AND DEALERS' HELPS: We issue a special
pamphlet on display cases and dealers' helps including rvindow clis-
plays. circulars, electrotypes, etc., that we will furnish dealers on
request.

TO MECHANICS AND ]\IANUFACTURERS
PURCIIASING TOOLS: We urge l,hat mechanics and manufacturers

buy our tools from hardware and supply dealers, the better class of
which carry a stock. In the evcnt that a dealer is not at hand we shall
be glad to advise the nearest source of supply, or, if desired, the tools
may Le bought direct.

PRICES AND DISCOUNTS: Prices in this catalog are list prices
and subject, to change without notice. Only legitimate hardware and '

supply stores are allowed dealers' discounts. Cash must accompany
orders from parties without adequate commercial ratings before goods
will be shipped,unless satisfactory references are given. Payment for
goods may be made by express or postal money order, by check on
New York, or by currency sent by registercd mail. In cases where
machinists' tools cannoL be obtained frorn dealers, we prepay trans-
portation charges to any place in the United States and Canada. How-
ever, on goods shipped into Canada rve do not pay the duty.
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The Microrneter Caliper

Its History

of all ordinary shop requirernents.

f T-is always inleresling to lrace tbe development of an idea from lheI l ime it tirsl assunres defi nite form lo the time it becomes of pract ical
value. We mustgo hack ?6 years, and cross the ocean, to find'tfe pro-
tolype of tbe micronreter ol today in a Frcnch tool, known as'the
"Svstdme Palmer," patented in Frince in lB4B. Mesirs. J. ti. B.o*"
and Lucian Sharpe, during their visit to the paris Exposition in f86i,
srrw lhis arrd. were imoresied witb its possibililies.
- Ineidentally,,early iq the.same yea",-a conce"n in this country manu-
Ihcturi-ng brass hatl a shipmbnt reiurned to therrr bccause it was",,out of
garrge. ' Investigation showed that of three I.l. S. Stan<lard gauges then
in rrse no two ol lhem_agreed as to lhe gaugc ol lho brass i"n qirostion.'I lle brass manrrl'acl urer. conceit ing tlre-idoa of a nreasuring iool,
sent a sketch to J. R. Brown & Slrarpe"for experimental wo"k. Tfiis tooi
had no cornrrrcrciaI ralue,.asit was nc]t to inrpossible ro ."uJ ;it[;ry
accura('v. lt wasevidcnt. Lowerer. tlrrrl there'
was a deinand fo. ; t".i;a;;;il# #;#t;
sheeL rnetal and upon lheir'relurn frorn pari-s
in 1867, l\lessrs. Br,-rwn & SLrurpe introducetl
the "Pocket Sheet ,\[ctal Causc." adootins
lhe Palnrer systern ol dir isions,"adding, io*"-
cler, nreans of conrpensating lor wcar -of both
the screw and nreasuring suifat'es.

From.this beginning, ihrough acquired pat-Jrom lhls beginning, lhrough acquired nat_
ents and ideasA,.rrktiii .rrilli.;;;-.il;;, n""d:l_."1:Fi$;.*
lbe Brol n & Sbarpe nl lg. Co. produces a line
of'about 400 di{fcrent l{icrometer ealipers which meets the demand

Miqometer Caliper
of lB77
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The Principle of the Microrneter Caliper
r|-HE chief mecbanical principle of the Micrometer Caliper is a
I ,"."ro free to move in a fixed nut. An opening, to receive the work

being measured, is afforded by the backward movement of the spindle,
which is a part of the screw, and the size of the opening is indicated by
the graduations on the hub. As the frame is stationary, the spindle,
which is attached to the sleeve, approaches or rececles from the
anvil, when the sleeve is revolved. The graduations on the hub are

in a line parallel to the axis of the screw and conform to the pitch of
the screw. The beveled edge of the sleeve carries graduations which
enable readings in thousandths of an inch and hundredths of a m/m
to be taken.

. Ratchet Stop

THE Ratchet Stop, which can be furnished with any of our Nlicrom-
^ eter Calipers, furnishes the same degree of pressure for each meas-

urement, and eliminates any fifference in the personal "touch." It is
found convenient where a number of measurements havc to be ta-ken
quickly. The Ratchet Stop, being small in diameter, facilitates quick
opening of the micrometer, the pawl positively engaging the ratchet so

that it cannot slip by, thus making the ratchet stop positive in its re-
turn. The ratchet and pawl are hardened.

Clarnp Ring
rfI-IE Clamp Ring is a device, originally patented by the Brown &
^ Sharpe IIfg. Co., for locking the spindle in position and preserving

the setting. A slight turn on the knurled ring firmly locks the spindle
by tightening an inner band circling the spindle, the inner band being
held from turning. A feature of the Brown & Sharpe Clamp Ring is
that it does not cramp the spindle and force it to onc side. The pressure

on the spindie is the same on all sides. The spindle is never forced out
of line.
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Sectional Yiew of Microrneter Caliper

Ratchel
Stop

Slorred Nu t
for Adjusling

Wear of Screw

Microheter
Screw

Clamp Ring

Binding
Scre w

Adjusting
Screw
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How to Read Microrneters
Graduated to Thousandths of an Inch

t-l-rHE cuslomary pilch of lhe screw
I i. l-40" (,10 threads lo the inclr).

Thus, the dist,ance traversed by the
screw or spindle during onc cornplete

revolution is l-40", or .025". As the
graduations on the hub conform to the
pitch of the screw (,10 to the inch),

each division equals .025" and cvcry four divisions represent 0,

.100", .200", etc. (10ths of an inch); each tenth of an inch is numbered

0, 1, 2, eto. The beveled edge of the sleeve is graduated into 25 parts

and figurcd every fifth division 0, 5, 10, 1ll and 20. When 25 of these

graduations have passed the horizontal line on the hub, the spindle,

having made onc revolution, has moved .025". Thus, when the spindle

moves only far enough to cause one graduation to pass the horizontal
line on the hub, it will have rnoved 1-25 of .021:", or.001'/. The dis-

tance between the graduations on thc sleeve is grcat enough to permit
half and quarl,er thousandths of an inch to be readily estirnatcd.

To read-First note the last figure visible on the scale on the hub,

representing the tenths of an inch. Multiply the number of divisions

visible beyond this figure by 25 and add the number of the division
on the scale on the sleeve that coincides with the line of graduations

on thc hub. Then the tenths shown, added to this sum exprcssed in
thousandths, is thc reading

Exanrple:-In the cut, shown abol-e, .200" (2-I0") are shown by the

figures on the scale on the hub and one graduation beyond a tenth
graduation is also visible while on the bevel on the sleeve the gradua-

tions show 16 divisions from the zero to the line coincidcnt with the

horizontal line on hub. Then the reading : .200" + .025" +.016" :
.241".
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How to Read Microrneters
Graduated to Ten-Thousandths of an Inch

[iO obtain readings in ten-lhousandths of
I an inr.h a Vernier is enrployctl on the

hub of the nl[icrometer Caliper. The Vernicr
rrscd, consists of ten divisions, which cqual,
in overall space, nine divisions on the sleeve.

.Thus, one division on the Vernier : f/10 X
9/1000" :9/10,000". Since each graduation
on tlre sleeve:l/I000tt or 10/10,000//, the
diflerence in space between a division on the
slceve and a division on thc hub : 10/10,000"

-9/10,000" 
: 1/10,000". Since the two zero lines on the \rernier

<,oincide with lincs on the slceve when the reading is exact with respect
to the number of thousandths, thc difference between the lines on sleeve
and lines on Vernier at nuurbers I, 2, 3, etc., cquals .0001", .0002',,
.0003", etc. Thus, when the Ist, 2nd or 3rd, etc., lines coincide, the
sleeve has rlroved past the cxact zero setting 1,2 or 3, ctc., l0,000ths of
rrn inch to bring these lines togcther.

To read-First obtain the reading for the thousandths in the manner
tlescribed in the preceding section and then add thc tcn-thousandths,
the number of which is indicated by the line on the Vernier which co-
incides with a line on the slceve.

Example:-As shown in upper part of line cut, there are no ten-
thousandths to be added, for the two zeros on the Vernier coincide with
lines on the sleeve; the reading : .,L690't. In the lower cut the ?th
graduation on the Vernier coincides with a linc on the sleeve, indicating
that 7 ten-thousandths should be added to the thousandths reading;
the reading : .4690t' + .000?" :,4697".

Sleeve

:qoA

rrIr rr Ilil,r,r.l,r,tIrI I r rr

llllll lllll :E
lllllllllll,F

Hub

Sleve
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ffow to Read

Microrneters Graduated for Metric Measure

fflHEcustomary pitch of the screw

L i" % m/m. Thus, the distance

traversed by the screw or spindle dur-
ing one complele revolution is 1Z^/^,
or .50 m/m, and two complete revolu-
tions are required to move the spindle

a distance of 1.00 m/m. The graduations on the hub conform to the
pitch of the screw. The upper set of .grqduations, representing m/rn,
is numbered every fifth graduation; the lower set of graduations sub-
divides each m/m division into 2 equal parts. The bevelcd edge of the
sleeve is graduated into 50 parts and figured every fifth division 0, 5,

10, 15, 20, 25, 30, etc. When fifty of these graduations have passed

the horizontal line on the hub, the spindle, having made one revolution,
has moved .50 m/m. Thus, when the spindle moves only far enough to
cause one graduation to pass the horizontal line on the hub, it will
have moved I/50of .50m/m,or.01 m/m. The distance between tlre
graduations on the sleeve is great enough to permit half and quarter hun-
dredths of a m/m to be readily estimated.

To read-First note the last figure visible on the scale on the hub
representing a whole m/m. Note whether or not a half m/m division is
visible beyond this graduation. Then determine the hundredths m/m
by the line on the sleeve coinciding with the horizontal line on the hub.
The m/m shown (plus .50 m/m if a half m/m graduation shows), plus

the number of hundredths of a m/m, is the reading.

Example :-In cut above, 3 m/m graduations are shown; also a /2m / m
graduation isvisible; on the bevel on the sleeve the graduations show

36 divisions from the zero to the line coincident with the line of gradua-

tions on the hub. Then the reading : 3.00 m/m * .50 m/m * .36

m/m:3.86 m/m.



Microrneter Caliper No. 2
ENGLISE MEASURE

Range, 0 to l-2l/
by thousandths of an inch

Price, $7.00

OT METRIC MEASURE
Range, 0 to 13 m/rn

by hundredths of a millimetre

Lealher Case, $1.20

RROWN & SHARPE MFG. CO. 1t

Microrneter
ENGLISH NIEASURE

Range, Otol-2"
by thousandths of an inch

Table of decimal equivalents omitted on Metric Micrometer.

Designed for gauging hot
metal. The ends of the anvil
and spindle are chamfered so
as to slide on and oII the work
easily.

Caliper No. 2 RS
OT METRIC MEASURE

Range, 0 to l3 rn/rn
by hundredt,hs of a millimetre

Leather Case, $1.20

Has Ratchet Stop

Designed lor gauging hot metal.
TIre r.nrls of tLe anvil arrrl spindle
are charrrforcd so as to slide on and
o1f the work easilv.

Table of decimal equivalents
omitted on Metric Micrometer.

Price, 97.50

Each of the above packed one in a box.
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Microrneter Caliper No. 4
ENGLISH MEASURE

Range, 0 ro1-2"
by thousandths of an inch

oT METRIC MEASURE
Range, 0 to 13 m/m

by hundredths of a millimetrc

Price. $7.00 Leather Case, $1.20

Table of decimal equivalents omitted on Metric Micrometer.

Microrneter Caliper No. 4 RS
ENGLISH MEASURE

Range, 0 to l-2"
by thousandths of an inch

Price, 97.50

oT METRIC MEASURE
Rangc. 0 to 13 rn'm

by hunrlrr.dths of a millimetre

Leather Case, $1.20

Table of decimal equivalents omitted on Metric Micrometer.

Each of the above packed one in a box.
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Microrneter Caliper No. 5
ENGLISH MEASURE

Range, O Lol-2"
by thousandths of an inch

oT METRIC MEASURE
Range, 0 to 13 rrr/m

by hrmdredths of a millimetre

Priceo 98.00 Leather Case, gI.20

tryl

Has Clamp Ring

Table of decimal cquivalents omitted on Metric N{icrometer.

Microrneter
ENGLISH MEASURE

Range,0 to l-2"
by thousandthsof an inch

Caliper No. 5 RS
OT ]T'IETRIC ]IIEASURE

llange, 0 to lJ rn/rn
b5 lrundit'dlhs of a rrrillimetro

Leather Case, $1.20Price, 98.50

Table of decimal equivalents omitted on Metric Micrometer.
Each of the above packed one in a box.

Clarnp Ring
Ratchet Stop
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by

Microrneter Caliper No. 6
Range, O to l-2'l

ten-thousandths as well as thousandths of an inch

Price,98.75 Leather Case, $1.20

For reading Micrometer with ten-thousandths graduations, see page 9.

Microrneter Caliper No. 6 RS
Range, OtoI-2"

bv ten-thousandths as well as thousandths of an inch

Pricc,99.25 Leather Case, $1.20

For reading Micrometer with ten-thousandths graduations, see page 9.

Each of the above packed one in a box.
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Microrneter Caliper No. 7
Range, 0 to l-ztl

tcn-thousandths as well as thousandths of an inch

Price,99.75 Leather Case, g1.20

For reading Micrometer with ten-thousandths graduations, see page 9.

Microrneter Caliper No" 7 RS
Rangc,0 to 1-2l'

by ten-thousandths as well as thousandths of an inch

Price,910.25 Leather Case, 91,20

For reading Micrometer with ten-thousandths graduations, see page 9.

Each of the above packed one in a box.

15

by

Has Clarnp Ring

Has Clarnp Ring and
Ratchet Stop
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Microrneter Caliper No. B
ENGLISH MEASURE oT

Ranger 0 to l//
by thousandths of an inch

ME'I'RIC MEASURE
Rangc,0 to 25 m/m

bv hundredths of a rniilimetre

Has Clarnp Ring

Table of decimal equivalents omitted on NTetric l{icrometer.

Microrneter Caliper No. S RS
ENGLISH MEASURE

Range, 0 to l'l
by thousandths of an inch

oT METRIC N'IEASURE
Range, 0 to 25 rn/rn

by hurrdredt,hs of a millirnetre

Price, $10.00 Leather Case,91.25

IIas Clarnp Ring and
Ratchet Stop

Price, $9.50 Leather Case, $1.25

Table of decimal equivalents omitted on Nletric Micrometer.
Each of the above packed one in a box.
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Nlicrorneter Caliper No. 10
Range,0 to l'l

by ten-thousandths as well as thousandths of an inch

Price,911.25 Leather Case, $1.25

For reading Micrometer with ten-thousandths graduations, see page 9.

Microrneter Caliper No. f 0 RS
Rangc, 0 to 1"

by ten-thousandths as well as thousandths of an inch
price, gll.T5 Leather,Case, 91.25

For reading Micrometer with ten-thousandths graduations, see page 9.

Bach of the above packed one in a box.

t7

Has Clarnp Ring

Has Clamp Ring and
Ratchet Stop



Rex'Microrneter Caliper No. 1l
ENGLISH MEASURE. Range,0 to l"

by thousandths of an inch

BROWN & SHARPE MFG. CO.

Price, $6.25

OT METRIC MEASURE
Range, 0 to 25 rn/rn

by hundredthsof a millimetre

Leather Case, 91.25

The Rex Micrometerjis an
inexpensive yet accurate
measuring tool. Decimal
equivalents of parts of an
inch are stamped on the
thirnble.

Rex Micrometer Caliper No. ll RS
ENGLISH MEASURE

Rangeo 0 to 1"
by thousandths of an inch

of METRIC MEASURE
Range, O to 25 n/rr

by hundredths of a millimetre

Price: $6.75 Leather Case,91.25

Has Ratchet Stop

The Rex Micrometer is an in-
expensive yet accurate measuring
tool. Dpcimal equivalents of parts
of an inch are stamped on the
thimble.

Table of decimal equivalents omitted on Metric Micrometer.
Each of the above packed one in a box.

Table of decimal eqrrivalents omitted on Metric Micrometer.



BROWN & SIIARPE MFG. CO

ENGLISH MEASURE
Ranger 0 to l"

by thousandths of an inch

will not enter, the combined thict ness
I l-:12".

79

Microrneter Caliper No. 12
oT METRIC IIEASURE

Range.0 to 25 m/rn
by hun{redths r-rf a millimetre

Has Clarnp Ring

The shape of the frame of
this micrometer permits it to
be used in places where the
usual sl,vle of rrricrometer

of frame and anvil being onlt

llablc of decimal equivalents ondtted on Nletric Micrometer.

Microrneter Caliper No. f2 RS
HNGLISH MEASURE

Itange. 0 to .I'l
by thousandths of an inch

OT METRIC MEASURE
Range. 0 to 25 m/m

bv hundredths of a millimetre

microrneter permits it to be used in
places where the usual style of
micromel,cr will not entei, the

combined thickncss of frame and anvil bcing'only I1.-J2,,.
Table of decimal equivalents omitted on Metric Micrometer.

Each of the above packed one in a box.

Price,99.50 Leather Case, $1.25

".r:

Fs ,l:'1r8,

,&j3

Price, $10.00 Lcather Case,91.25



20 BROWN & SHARPE MFG. CO.

Microrneter Caliper No. 13
Ranger 0 to I"

by ten-thousandths as vell as thousandths of an inch

Price, gll.25 Leather Case,91.25

.The shape of lhe frame of this micromeler permi[s it to be usecl in
nla( es whcre.the usual slyle oI nricromelcr will not enler, the combined
thit'kness t f frame untl unvil beirrg onJy l l-i,2't.
For reading Micrometer with ten-thousandths graduations, see pagc 9.

Microrneter Caliper No. 13 RS
Rangc, 0 to 1,,

by ten-thousandths as well as thousamlths of an inch
Price, gll.75 Leather Casc, $1.25

- 
The shape of the frame of this micrometer permits it to be used in

plarles w5g.. lhc usual sl yle of micrermeler wili not enter, the combincd
l,hitkness of frarrrc and anvil being only II-:J2".
For reading Micrometcr with ten-thousandths graduations, see page 9.

Ilach of the above packcd one in a box.

Clarnp Ring and
Ratchct Stop



Microrneter Caliper No. 15
ENGLISH MEASURE

Range, 0 to 1"
by thousandths of an inch

Price, 98.50

OT METRIC MEASURE
Range, 0 to 25 m/rn

by hundredths of a millimetre

Leather Case, $1.25

ITROWN & SHARPE MFG. CO. 2l

Designed for gauging hot
metal. The ends of the spintlle
and anvil are chamferetl so as
to slide on and o{f the work
easily.

Table of dccimal equivalents omitted on Metric Micrometer.

Microrneter Caliper
ENGLISH MEASURE oT

Range,0 to l"
bythousandths of aninch by

No. t5 RS
METRIC MEASURE
Rarrge, 0 to 25 tn/rn
hundredths of a millimel,re

Has Ratchet Stop

Designed for gauging hot metal.
The ends of the spindle and anvil
are chamfered so as to slide on and
olf the work easily.

Table of decimal equivalents omitted on Metric Micrometer.
Each of the aboye packed one in a box.

Price,99.00 Leather Case, $1.25



22 BROWN & SHARPE MFG. CO.

Microrneter Caliper No. l7
ENGLISH MEASURE OT

Range, 0 to l//
by thousandths of an inch

METRIC NIEASURE
Range, O to 25 m/nt

by hundredths of a millimetre

. 
-%***;;d'#- 

easilY.
Table of decimal equivtilents omitted orr Metric Micrometer.

Pricc, $9.50 Leather Case,91.25

IIas Clarnp Screw

Designed for gauging hot
metal. The ends of the spindle
and anvil are chamfered so as
to slide on and off the work

Price, 910.00

OT METRIC MEASURE
Range, 0 to 25 m/m

by hundredths of a millimetre

Leather Case, 9I.25

Has Clarnp Screw and
Ratchet Stop

Designed for gauging hot metal.
'l'he ends of the spindle and anvil
are chamfered so as to slide on and
o{I the work easily.

Table of decimal equivalents omitted on Metric Micrometer.
Ilach of the above packed one in a box.

Microrneter Caliper No, 17 RS
ENGLISH MEASURE

Ilangco 0 to l"
by thousandths of an inch



BROWN & SHARPE MFG. CO. 23

Microrneter Calipers Nos. 17 and f7 RS
Vith Wooden Handle

No. 17, with Wooden llandle. Price, 911.00
No. l7 RS, with Wooden Handle. Price, gll.50

No. I7 has Clamp Screw

No. l7 RS has Clarnp Screw
and Ratchet Stop

The wooden handle with which
Nlicrometer .Calipers Nos. 17 and 17

RS c,fln be furnished when desired, at-
taches to the frarne and makes the
micrometer much more convenient to
use as it keeps the band a reasonable

distance from the hot metal being
gauged.

The handle is about 2 3-4" long and
about one inch at the largest diarneter.
When the Nos. 17 and 17 RS Microme-
ters are furnished with a wooden
handle, the clamp screw is.provided
with wings instead of a knurled head.

Each ofthe above packed one in a box.



24 BROWN & SIIARPE MFG. CO

Microrneter Caliper No. 19
ENGLISH MEASURE

Rangc, 0 to 1//
by thousandths of an inch

oT METRIC MEASURE
Ilange, 0 to 25 rn/rn

by huldredths of a millimetre

Leather Case, $1.25Price, 98.50

Table of decimal equivalents omitted on Metric },Iicrometer.

Microrneter
ENGLISH MEASURE

Range, 0 to l/'
bythousandths of an inch

Caliper No. 19 RS
oI I{ETRIC MDASIIRE

Range, 0 to 25 m/m
by hundredths of a rrrillimetre

Price, 99.(X) Leather Case, 9I.25

Has Ratchet Stop

Table of decimal equivalents omitted on l\Ietric Micrometer.

Ilach of the above packed one in a box.



BROWN & SHARPE MFG. CO. 25

Microrneter Caliper No. 20
Range, 0 to 1'l

by ten-thousandths as well as thousandths of an inch

Price,910.25 Leather Case, $1.25

For reading Micrometer with ten-thousandths graduations, see page 9.

Microrneter Caliper No. 20 RS
Range, 0 to 1'l

by ten-thousandths as well as thousandths of an inch

Price, $10.75 Leather Case, $I.25

For reading Micrometer with ten-thousandths graduations, see page 9.

Each of the above packed one in a box'



26 BROWN & SHARPE MFG. CO.

Direct Reading
Microrneter Caliper No. 25
Range, 0 t() l/' by thousandths of an inch

Price, in Leather Case, 922.00
Patetrted Aug. 22, 1911; May 5, 1914

lfasClarnp Ring and
Ratchet Stop

rfHIS Micrometer Caliper presents a vcry desirable feature in thatr thousandths of an inch can be read in exact figures without the
necessity of calculation with the aid of gracluation lines. The fig.res
showing in the opening nearest the frame indicate the movement of
the spindle by tenths of an inch. Those in the next opening register
the movement by hundredths, while the figures in the lasi opening
indicate the movement by thousandths. In atldition, the thimble on
the end of the sleeve is graduated to read to thousandths of an inch
in connection with a line on the sleeve. By means of these lines frac_
tional parts of a thousandth may be estimated.

The mechanical principle of a screw free to move in a fixed nut,
used in our regular line of micrometer calipers, is retained. The regis_
tering mechanism is so constructed that the dials are positively toctea,
and the micrometer cannot get out of adjustment arrd read incor_
rectly.

Parts not subject to wear or stress are made of an alloy to eliminate
weight. AII other parts are madc of steel, the spindle and anvil being
hardened. The caliper may be adjusted to compensate for wear thi
same as our regular micrometers.

Packed one in a box.



BROWN & SHARPE MFG, CO.

Direct Reading
Microrneter Caliper No. 26

Range, 0 to l" by thousandths of an inch

Price, $20.00 Leather Case, $1.25
Pateuted November 28, 1922

rnHIS direct reading micrometer resembles our regular bright frame
I l" -i".o-"ter antl can be easily held and operated with one hantl.

X{easurements are read quickly and easily, and where repeated meas-
urements are to be tahen, it is a great tirnesaver and an aid to accurate
work.

The numbers are large and plainly visible. The exact number of
thousandths are read directly from the tool at a glance. For closer
nreasurements the graduation lines on the thimble permit the operator
l,o cstimate half and quarter thousandths of an inch.

All parts subject to wear are made of steel. Particular attention has
becn given the indexing mechanism to insure long Iife and dependa-
bility. In addition to means of protection from dirt and grit getting
into the mechanism, hardened indexing g€a.rs are used, insuring good
wearing qualities and smooth action.

\Yhen it is necessary to compensate for wear of the measuring screw,
a cap on the end of the thimble can be removed to give access tc the
adjusting nut through an opening in the thimble.

The construction is substantial throughout so that the tool will
stand the use ordinarily given a micrometer.

Packed one in a box.

qa



BROWN & SHARPE MFG. CO

Microrneter Caliper No. 30
ENGLISH MEASURE

Range, O to 2'l
by thousandths of an incb

Price, $12.50

Tablc of decimal equivalents omitted on Metric Micrometer.

or METRIC IIIEASURE
Range, 0 to 50 rn/rn

by hundredths of a millimetre

Leather Case, $1.60

Range is olrtained bv an
adjustahle anvil .r.r hich gives
nrcAsurenrenls l'rolrr 0 to 1"
vhen irr posilion shown and
from l" lo 2" whcn lhe
anvil is drawn out.

A standard is furnished for
adjusting the Micrometer.

oT MRTRIC NTEASURE
_ Range, 0 to 50 rn/m
by hundredths of a rrriilimetre

Leather Case, 9i.60

Microrneter Caliper No. 30 RS
ENGLISH MEASURE

Rangc, 0 to ztl
by thousandths of an inch

Priceo 913.00

Has Ratchct Stop

Range is olrlained hv an
adjustible anr il wlrich gives
measurcrnents from 0 to l//
when in positiorr shown and
from 1" to 2" when the
anvil is drawn out-

A standard is furnished for adjusting the l\{icrometer. Table of deci-
mal equivalents omitted on Nfetric Microrneter.

Each of the above packed one in a box.



Microrneter
ENGLISH MEASURE

Range, l" to 2"
by thousandths of an inch

BROWN & Sr{ARPE MFG. CO. 29

Caliper No. 38
OT METRIC }IEASURE

Range, 25 m/m to 50 m/rn
by hundredths of a rnillimetre

Microrneter
ENGLISH MEASURE

Range, l" to 2"
Ly thousandths of an inch

Price, $9.50 Leather Case, $1.60

A standard is furnished
for adjusting the Microm-
eter.

Caliper No. 38 RS
OT METRIC MEASURE

Range, 25 m/m to 50 m/rn
by hundrcdths of a millimetre

Price, $10.00 Leather Case,91.60

llas Ratchet Stop

standard is furnished
adjusting the Nlicrom-

Tablc of decimal equivalents ornitted on Nletric Nlicrometer.

Each of the above packcd one in a box..

Table of decimal equivalents omitted on Metric Micrometer.



30 BROWN & SIIARPE MFG. CO.

Microrneter Caliper No. 45
ENGLISH MEASURE oT METRIC MEASURE

- I,ange, I to ?" , Range, 0 to E0 m/rn
by thousandths of an inch by hundiedths of a miliimetre

Price,913.50 Leather Case, $1.60

A{*l'r* Jct$FE#tffiq@

ffi Wi HascranpRing

ffi ffi/t /'*$""ii rherangeisobtainedbv
ffi,'/ an adiustible anvil lrbicfr

Wit,*.l*i:'+i[]ri*r
A Standard is furnishcd for adjusting the 1\'{icrometer. Table of deci-

mal equivalents omitted on Metric -Nlicrorrreter.

Microrneter Caliper No. 45 RS
ENGLISH NIEASURE oT METRIC MEASURE

, ,Range_, I to^z" Range, 0 to 50 rn/rn
by thousandths of an inch by hundiedths of a millimetre

Price,914.00 Leather Case, 91.60

l%-- ,F61@

M ffi\, ffif HascrampRingand
ffi \ Ll" , d43:t| I Ratchct Stop

ffi \W/ 1fi*"'ftj rho range is obtained byw;$ry Fl +:ixiil#4i;i*ldlW ii,i,Wi**,lii$J;l'J;.
A Standard is furnished for adjusting the nficrorneter. Table of deci-

mal equivalents omitted on Metric Micrometer.
Each of above packed one in a box.

@W'



B.ROWN & SHARl)E MFG. CO.

IIas Clarnp Ring

A Standard is furnishcd for adjusting the }licrometer. Table of
dccirnal equivalcnts ornitted on Nletiic Nficromcter.

31

Microrrreter
UNGLISH }'IEASURE

Itange, l" Lo 2"
by thousandths of an inch

Caliper No. 47 RS
or ]t{ll'fltlc IIIEASURE

Rangen 25 m/m to 50 rn/m
by hundreilths of a millimetre

Pricc, gll.00 Leather Case, $1.60

A Standard is furnished for adjusting the Nlicrometer. 'Ialile of
decinral equivalents onrittcd on Metric Micrometer.

Each of above packed one in a box.

Clarnp
Ratchet



I}ROWN & SHARPE MFG. CO.

Microrneter Caliper No. 48
Range, I" Lo 2"

by ten-thousandths as well as thousandths of an inch.

Price, $12.25 Leather Case, $1.60

Has Clarnp Ring

A Standard is furnished for adjusting the Micrometer. For reading
Micrometer with ten-thousandths graduations, see page 9.

Microrneter Caliper No. 48 RS
Range, I" lo 2"

by ten-thousandths as well as thousandths of an inch.

Price, $12.75 Leather Case, $I.60

Has Clarnp Ring and
Ratchet Stop

A Standard is furnished for adjusting the I'Iicrometer. For reading
Micrometer with ten-thousandths graduations, see page 9.

Each of the above packed one in a box.



I]R()WN & STIARPE MFG. CO. 33

Micrometer Caliper No. 50
ENGLISII IIEASURE or IIIETRIC MEASURE

. ,Rangc, ?" rg 3" . Rangco 50 rnfm to75 rnf rm
by thousandths of an inch by hundredths of a millimetre

Price
Witbout Standard, gff .50; With Standard, gl2.?5; Leather Case, g3.fi)

rtEttnraltFRettht

Furnished with
Standard unless
otherwise ordered.

Mierorrreter Caliper No. 50 RS
HNGLISH NIEASURE OT

llange, 2" ro 3"
by thousandths of an inch

Price
Without Standard, 912.00; With Srandard, 913.25; Leather Case, $3.00

Has Ratchet Stop

Furnished with Stand-
ard unless otherwise or-
dered.

Each of the above packed one in a box.

NIETRIC ]IIEASURE
Range, 50 rn,/m to 75 m,/rn
by hundredths of a rnillimetre



34 I}ROWN & SFIARPE MFG. CO.

Microrneter Caliper No. 51
Range, 2" to 3"

by ten-thousandths as well as thousandths of an inch

Price
Without Standard, gf3.25; With Standard, $14.50; Leather Case, $8.00

For reading Micrometer with ten-thousandths graduations, see page 9.

Microrneter Caliper No. 5l RS
Rangeo 2" to 3"

by ten-thousandths as well as thousandths of an inch

without standard, g13.75; *no 3i"'il"rd, gr5.00; Leather case, $3.00

Furnished with Standard
unless otherwise ordered.

Has Ratchet Stop

Furnished with Standard
unless otherwise ordered,

For reading Micrometer with ten-thousandths graduations, see page 9.
Each of the above packed one in a box.



Microrneter Caliper No. 52
ENGLISH IIEASURE

Rangeo 2" to 3"
by thousandths of an inch

Pricc
Without Standard, $12.50; With Standard, g13.?5; Leather Case, $3.00

BROWN & SIIARPE MFG. CO

or IIIEI'RIC NIEASURE
Range, 50 m/m Io 75 mfrn
by hundredths of a millimctne

Has Clarnp Ring

Furnished with Stand-
ard unless otherwise
ordered.

Microrneter
ENGLISH MEASURE

Range, 2" to 3"
by thousandths of an inch

Caliper No. 52 RS
oT IIETRIC MEASURE

Range, 50 rn/rn to 75 rn/rn
by hundredths of a millimetre

Price
Without Standard,913.00; With Standard, $14.25; Leather Case, $3.00

Ifas Clamp Ring and
Ratchet Stop

Furnished with Stand-
ard unless otherwise or-
dered.

Each of the above packed one in a box.



36 BROWN & SIIAITI'E N{FG. CO.

Microrneter Caliper No. 53
Rangc, 2" to 3"

by ten-thousandths as well as thousandths of an inch

Price
Without Standard, 914.25; With Standard,9f5.50; Leather Case, $3.00

Has Clarrp Ring

Furnished with
Standard unless
otherwisc ordered.

For reading l\{icrometer wit}r ten-thousandths graduations, see page 9.

Microrneter Caliper No. 53 RS
Rangc, 2" Lo 3"

by ten-thousandths as well as thousandths of an inch

Price
Without Standard, 9L1.75 ; With Standard, 9f 6.00; Leather Case, $3.00

M Has Clarnp Ring and
Ratchct Stop

Furnishcd with Stand-
ard unless otherwise or-
dered.

For reading Micrometer with ten-thousandths graduations, see page 9.
Each of the above packed one in a box.



DRO]'VN & SHARPE MFG. CO. g7

Microrneter Caliper No. 55
ENGLISII MEASURE or IIIETRIC MEASURE

Range, 2't to 6" Rangc, 50 rn/m to 150 rn/rn
- by thousandths of an inch by hundredths of a millimeire
Nleasures work 6" in diameter l\{easures work 150 m/m in diameter

f 
\\'ithout Rarchem.r{Wi:l.Jrr^lhl$::..' *33:93

Price {

hyi,h Ru,"r,",r,." {lililh"J;jh:l$::t'' i?:33
Price includes a finished wooden case.

With or Without Ratchet Stop

Micrometer Caliper No. 55 is particularly adapted to measuring
pistons in motor service work. Its broad range of measurements from
2" to 6", by thousandths of an inch, covers all pistons ordinarily used.

The range of measurement is obtained by the four changeable anvils.
These anvils are easily and quickly changed and held positively in place
by a knurled nut. Each anvil has separate means of adjustment for wear.

By use of the dillerent anvils measurements from 2" to 3" , 3" to 4" ,
4" ln 5", and 5" to 6", English Measure; or 50 m/m tn 75 m/m,
75m/m to 100 m/m, 100 m/m to l25m/m,andl25m/mro150m/m,
Metric Measrlre, can be taken.

A set of four Standards is furnished unless otherwise ordered.
Packed one in a.box.



3B BRO\YN & SHARPE MFG. CO.

Microrneter Caliper No. 57
ENGLISH MEASURE oT METRIC MEASURE

Range, 6" to lztt Range, 150 rn/rn to 300 rn/rn
by thousandths of an inch hy hundredths of a millimetre

Measures work 12" in diameter Measures work 300 m/m in diameter

I 
wirhout Rarch"t sbp {Will'*iih:l$ilt-, 

*?i:??
Pricc I- 

lwi'n Rarchem,.r {Will"g'"1ffi$::t'' 33:39

Price includes a finished wooden case.

With or Without Ratchet Stop

Micrometer Caliper No. 57 measures all sizes from 6" to 72" by thou-
sandths of an inch. The range of measurement is obtainerl by the
changeable anvils furnished. These anvils are easily and quickly changetl
and held positively in place by a knurled nut. Each anvil has separate
means of adjustment for wear. By use of the different anvils mcasurc-
ments from 6" to'7",7" to 8", B" to9",9" to10",10//to 11'/, and11"
to I2't, English Measure; or, 150 m/m to L75 n/n, 175 m/m to
200 m/m, 200 m/m to 225m/n, 225rninto 250 m/m, 250 m/m to
275 m/n, and.275 m/m to 300 m/m, Metric Measure, can be taken.

A set of six Standards is furnished unless otherwise ordered.

Packed one in a box.
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Rex
Microrneter Calipers Nos. 59 to BB

f) EX Micrometer Calipers are highly accurate Brown & Sharpe
r u l'recision I'ools having the popular blackjapanned frames in sizes
to measure from 0 to 24". While many will prefer the more expensive
finish in the Brown & Sharpe toolmakers' line of bright frame mi-
crometers in the smaller sizes, the Rex Micrometers are thoroughly
reliable in every way and have the same high accuracy of all Brown
& Sharpe Micrometers.

'"fheframesareof f-section to give the greatest rigidity and strength
with lightness. A feature of the design is the shape of the frame
which gives greater measuring capacity than frames of the circular
type.

These Micrometers are regularly furnished with a Clamp Ring which
clamps the spindle and preserves the setting. The construction of the
anvil, spindle, thimble, and other parts is similar to the regular bright
frarne Brown & Sharpe Micrometers with means provided for adjust-
rnent for wear of both the measuring surfaces and screw. They are fur-
nished for either English or Metric Measurc and with or without
Itatchet Stops.

Rex Micrometers are made up in sets of several ranges of measure-
ment. These sets have been selected as ones convenient and appro-
priate for ordinary requirements and are listed on pages 46 to 50,

inclusive.

Rex Micrometer Cali-
pers, in sizes from 71 to BB,

are furnished in nicely fin-
ished wooden cases thatwill
be found convenient for
shop use and well adapted
to protect the tools.



BROWN & SHARPE 1\IFG. CO

Rex
Microrneter Calipers Nos. 59 to 88

Rer Microrneter Caliper No. 59

Has Clarnp Ring

Rex Microrneter Calipers
Nos. 6l to 65

Have Clamp Rings

No. 71 and larger sizes
furnished in finished wood-
en cases.

Rex Micrometer
Calipers

Nos. 67 to 76

Have Clarnp Rings

These Micrometers have holes in the
frames which make them light and
convenient to handle. They also have
the heavy type thimble, spindle, and
measunng screw.

Rex Microrn-
eter Calipers
Nos. 77 to BB

Have Clamp
Rings



Rex Microrrreter Calipers Nos. 59 to BB
oT METRIC MEASURE

Range, 0 to 600 rn/rn
by hundredths of a rnillimetre

Regularly furnishcd with Clamp Rings.

For Ratchet Stop, atld 50 cents to above prices.

Rex Micronrcl,cr Calipers Nos. 59, 61, 63 and 65 can be furnished to
read to ten-thousandths as wcll as thousandths of an inch at an addi-
tional cost of $1.50 each.

Leather Cases can be
given in the list below.

Leather Cases
furnishcd for Rex Micrometers at the prices

Tool No..

BROWN & STTARPE MFG. CO. 41

0to
L" to
2to
3to
4to
5to'6 to
7to
Bto
9to

10 to
11 to
12 lo
13 to
14 to
15 to
16 to
17 to
18 to
19 to
20 to
2l Lo
22 to
23 to

ENGLISH ]ITEASURE
Range, O to 24"

by thousandths of an inch

t"
2

I

5
6
7
B
9

0 to 25m/n
25 m/m to 50
50 t,o 75
75 to 100

100 to 125
125 to 150
150 to 175
I7S to 200
200 1o225
22; to 250
2-r0 "to 27i>
275 to 300
300 t,o i)25
325 to 350
350 to 375
375 to 400
400 to425
425 to 450
450 to47S
475 to 500
500 to 525
525 to li50
5|r0 to 575
57lt to 600

59 L6!
$r.25-[$2.50

10
11
12
t3
14
15
T6
L7
1B
19
20
2l
22

2\

$6.75
7.50
8.25
9.00
9.75

10.50
11.50
12.50
r3.50
14.50
15.50
16.50
17.50
r8.50
19.50
21.50
23.50
25.50
27.50
30.50
33.50
36.50
39.50
42.50

$8.50
9.50

10.50
r1.50
12.50
r3.75
15.00
16.25
r7.50
18.75
20.00
21.25
22.75
24.00
26.25
28.50
30.75
33.00
36.75
40.50
41.25
48.00
51. /5

Priceof Case.....
OD

$350

Each of the above packed one in a box.

63
$3.00

69
$4.75

59
61
63
65
67
69
7L

IJ
71
'/5
76
77

79
80
BI

B4
85
86

oo
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Heavy Microrneter Calipers
Nos. 100, 102 and I04

These Micrometers are designed to rneet the demands of constant
and severe uses, under adverse conditions, such as the dirt and nroist-
ure of grinding roonls or wherever it is desired to take frequent rneas-

urernents with the Clamp lling set.

They are nrade with a frame of heavy I-section, and with a much
heavier spindle and threaded portion than is generally used in Mi-
cromet,ers. This gives greater stiffness and insures longcr life to l.he

screw under adverse conditions, because of the larger bearing surface

for the threads.

Ileavy Microrneter Caliper No. 100
ENGLISH MEASURE

Ranger 0 to l//
by thousandths nf an inch

Price, 912.00

oT }TETRIC MEASURE
Rangco 0 to 25 m/rar

by hundrcdths of a rnillimetre

Lcather Casc, $2.25

Has Clarnp Ring and
Ratchet Stop

Packed one in a trox-



Heavy Microrneter Caliper No. 102
ENGLISH ]\IEASURE or

Range, l" Lo 2"
lry lhousandths of an inch

Price
\Tithout Standard, 9f3.25; With Standard, $14.75; Leather Case, 92.50

Has Clarnp Ring and
Ratchet Stop

Furnished with Stand-
ard unless otherwise or-
dcred.

Tleavy Microrneter Caliper No. 104
ENGLISH IIEASURE

Ilangc, 2" to 3"
by tliousandths of an inch

lryiry1}qw*il*ryry!IM*M

or I|IETRIC IIEASURE
Rangco 50 rn/m to 75 rn/rn
Ly hundredt,hs of a millinrclre

IIas Clarnp Ring and
Ratchet Stop

Furnished with Stand-
ard unless otherwise
ordered.

BROWN & SHARPE I\4FG. CO.

METRIC MEASURE
Range, 25 rn/rn to 50 rn/rn
by hundredths of a millimetre

Pr:ice
Without Standard, 914.50 ; \\ ith Standard, $15.75; Leather Case, $3.0C

Each of above packed one in a box.
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Microrneter Caliper Set No. 130
3 Microrneters

With or Without Ratchet Stops

ENGLISH MEASURE oT METRIC MEASURE
_ _ Range, 0 to- 3" Range, 0 to 75 n/n
by thousandths of an inch by hundredths of a miilimetre

p.i"" Iwirhour 
Ratchet ..o.{Wllh.$il,ih:l$S:.- *i':?g

[wi,h nu,"h"t srops {Wlll.S*ll1$S:u'' 3}:93

Above prices do not include case. Leather Case, g4.00 Extra

Set consists of Micrometer Calipers Nos. 19, 38 and 50 or 19 RS,
38 RS, and 50 RS.

Furnished in case with Standards, and without Ratchet Stops unless
otherwise ordered.

Packed one set in a box.
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Microrneter Caliper Set No. l3l
3 Microrneters

With Clarnp Rings and With or Without Ratchet Stops
ENGLISH MEASURE oT METRIC MEASURE

Range, 0 to 3" Ranee" 0 to ?S m/m
by thousandths of an inch by hundredths of a millimetre

- fwithoutRatcherrr".{witlTJ*rffs::u.,*33:lgPricc{
lwi'h Rut"h"t srops {$'r-l"r*:j5$Su.' 31.98

Above prices do not include case. Leather Case, g4.00 Extra

Set consists of Micrometer Calipers Nos. B, 4? and S0 or B RS,4T RS
and 50 RS.

Iurnishedin case, with Standards and without Ratchet Stops unless
otherwise ordered.

Microrneter Caliper Set No. 132
3 Microrneters

With Clarnp Rings and With or Without Ratchet Stops

Range, 0 to 3"
by ten-thousandths as well as thousandths of an inch

I 
wit]rout Ratchet r.r" t$ill.Sr"ih:Xtilr., 

*il 
: [BPrice{

lwith R"t"hur stops {Wifl"#::j3ji,u,, lB:?B
Above prices do not include case. Leather Case, $4.00 Extra

Set consists of Micrometer Calipers Nos. 10, 48 and 53 or l0 RS,48 RS
and 53 RS.

-Furnished in case, rvith Standards and without Ratchet Stops unless
otherwise ordered.

Each of the above packed one set in a box.



46 BROWN & SHARPE MFG. CO.

Rex Microrneter Caliper Set No. 133
3 Microrneters

With Clarrrp Rings and With or'Without Ratchet Stops

ENGLISH MEASURE
Range, 0 to 3"

by thousandths of an inch

of METRIC MEASURE
Range, 0 to 75 rn/rn

bv hundredths of a millimetre

/WirhoutRat, - - (Wirhorrt Standards, $22.50

p"i"*J " 
truuut rrarcbetstopstwith Standards, 2r.7s

[w;,n Ru,"n"t stops. {Wllltl*:li::., ilgl
Above prices do not include case. Leather Case, $4.00 Extra

Set consists of Rex l\Iicrometers, Nos. 59, 61 and 63. Furnished in case

with Standards, and without Ratchet Stops unless otherwise ordered.

Packed one set in a box.
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Heavy Microrneter Caliper Set No. 134

3 Micrometers

With Clarnp Rings and Vith Ratchet Stops

ENGLISH MEASURE
Range, 0 to 3//

by thousandths of an inch

METRIC MEASURE
Range, O to 75 rn/rn

by hundredths of a millimetre

Price

WithoutStandards,939.75 WithStandards,$42.00

Above prices do not include case. Leather Case, $5.00 Extra

Set consists of Heavy Micrometer Calipers Nos. 100, 102, and 104.

Furnished in case and with Standards unless otherwise ordered.

Packed one set in a box.
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Set No. 135

Set No. 137 is furnished in a finished wooden
that shown above.

case of similar shape to
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Rex Microrneter Caliper Set No. 135
6 Microrneters

With Clarnp Rings and With or Without Ratchet Stops

o_, -^ i 
wi.hoot Ratcher slop. ffi ill"S*im$ilt. tll:l|

"''"lw,,o*atchetstops. 
ffiitl 3[|l1$y-*, [!;il

Above prices do not include case. Leather Case, 97.50 Extra.
Set consists of Rex Micrometers Nos. 59, 6f , 63, 65, 67 and 69. Fur-

nished with Standards, in case and without Ratchet Stops unless other-
wise ordered.

Rex Microrneter Caliper Set No. 137
6 Microrneters

Vith C.larnp Rings and With or Without Ratchet Stops
EIIGLISH MEASURE or

Range, 6" tol2'l
by thousandths of an inch

o-,--lr,rnoot Rarchet stop. {Will"SJ"im$::.-, tB?:98
"'""1 \\-i, r, Rarcher Srops 

{Wlll.JtilXXj3,*, r?B:93
Set consists of Rex Micrometers Nos. 71, 72,73,74, ?5 and ?6, and

is furnished in a finished wooden case. Furnished with Standards and
without Ratchet Stops unless otherwise ordered.

Rex Micrometer Caliper Set No. l3B
12 Microrneters

With Clamp Rings and Vith or Without Ratchet Stops

ENGLISH MEASURE oI
Range, 0 to 6'l

by thousandths of an inch

ENGLISH MEASURE or
Range, O to l2'l

by thousandths of an inch

METRIC MEASURE
Range, 0 to 150 m/m

by hundredths of a millimetro

METRIC MEASURE
Range,l50 rn/rn to 300rn/rn
by hundredths of a millimetre

METRIC MEASURE
Range. 0 to 300 m/rn

by bundredlhs of a millimetre

p","o/wi,ho,t Ratchet srop-{Wilf"*:ffiff:u- *ll3:33
- ---- 

[witnnatchetStops. {Wllil"SJ.ll1$::t- l?}:33
Set consists of Rex Micrometers Nos. 59, 61, 63, 65, 67 , 69,7I, 72,73,

7 4, 7 5 and, 76, and is furnished in a finished'wooden case. Furnished with
Standards and without Ratchet Stops unless otherwise ordered.

Each of the above packed one set in a box.
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Rex Microrneter Caliper Set No. 139
6 Micrometers

With Clarnp Rings andVith or.W.ithout Ratchet Stops

[ 
\\ irhour Ratcr"r s'0,{Sil ['SJ"ll:l*:t'' *l?i.33

Pricc{- ---- 
[wi'r, Rarcher r.n". .{Will'Sl"lh:l*S:u'' l?3.33

Set consists of Rex Micrometers Nos. 77 , 78, 79,80, Bl and 82, and is
furnished in a finished wooden case.

Furnished with Standards and without Ratchet Stops unless other-
wise ordered.

Rex Microrneter Caliper Set No. 140
6 Microrneters

With Clarnp Rings andwith orWithout Ratchet Stops

oT METRIC MEASURE
Range, 450rn /m to 600 m /rn
by hundredths of a millimetre

ENGLISH MDASUIiE or
Range,12" toLB"

by thousandths of an inch

ENGLISH MEASURE
Range, IB" to 24"

by thousandths of an inch

Price

METRIC MEASURE
Range,300 m/rn to 450m/rn
by hundrcdths of a millimetre

withour Rarch"t st.p"{Wilf"SJ"ih:l$::t-' *313:[3

wirh Ratchet stops. . {l{illt'J^ll:l$ilu'' 3?}:[B

Set consists of Rex N{icrometers Nos. 83, 84, 85, 86, 87 and BB, and
is furnished in a finished wooden case.

Furnished with Standards and without Ratchet Stops unless other-
wise ordered.

Each of the above packed one set in a box.
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Screw Thread Microrneter Calipers Nos.
150, 152, 153, 154, 155,156, 157, l5B andl59

The distinctive feature in the con-
struction of this Caliper is that the
end of the nrovable spindle is point-
ed, arrd lhe fired end ur "anvil" is
V-shaped. Ilnough is taken from the
cnd of the poinf and the bottom of
the V is carried down low enough,
so that they will not rest on the bot-
tom or top of the thread to Le rneas-
ured, buf on the cut surface. As

the threarl itself is measured, it will be seen that the actual outside
diameter of the oiece does not enter into consideration. And as one-half
of the depth of ihe thread from the top on each sitle is measured, the
diameter of the tlrread as indicated by the Caliper, or the pitch diameter,
is the full sizc of the thread Iess thc depth of one thread.

I f.
Form of rhread j tti"" P1!;3""f

No.

$11.50 $1.20
12.00 L 1.25
12.o0 | 1.25
12.00 I r.25
12.00 I r.25
r,r.50 I 1.60
r[.50 I r.60
14.50 I r.60
r,r.50 I 1.60

*Whitworth Slandard range B to 12 llrreads per inch only.

A Standard is furnishcd for adjusting the 2" Nlicrornetcrs.
Nletric Nlcasurc. Also furnished in cbrresponding rnctric sizes for V,

United States or Whitworth Stantlard Threads.
Speci:rl Screw Tlrcad Microrrreters rnadc to order. Priccs on Appli

cation' 
Dach ofthe above packed one in a box.

1-2 I 48 to64Thds.
f I B to 13 Thds.
I lfl tol0Thds.
I I 22 to 30 Thds.
1 I 32 to 4o Thds.
2 I 41-2 to 7 Thds.
2 I B to 13 Thds.
2 I 14 to loThds.
2 I l: to 30 Thds.

r50
*152
153
t54
t55
r56

+157

r58
r59

V or U. S. Standard

l

I 
v. U"itea States

lWhitworth Standard

I

)
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Tables for Use with Screw Thread
Microrneter Calipers

_ When the point and anvil are in contact,
the 0 represents a line drawn through tbe
plane AB, and if the Caliper is opened,
say to .500, it represents the distan-ce be-q tween the two planes .500,, apart.

As thereisnostandardof diameter for t-he finer pitche;, the columns
for diameter and caliper reading, or pitch diameter-, are left blank. The
column on the right gives the numbefto be subtracted from the diameter
to obtain lhe caliper reading, or pitch diameter.

The pitch diameter for taps should be larger than for screws.

..V'' TIHIIEADS
READING OF CALIPER, OR PITCH DIAMETER

D-.ffq
.2t39
.2067
.2692
.2644
.3269
.3209

^J/5b
.438I
.4334

.5006

.4903

.5463

.5384

.6009

.6634

.89TB
1.0168
t.1263
1.3557

*These figures give the outside diameter for screws with threads cut
theoretically-sbarp. As it is not practical to make these tbreads sharp,
the outside diameter will measur-e less than tbe figures given, the pitch
diameter remaining the same.

.866
-N-

64
62
60

56
54

50
4B
46
44
42
40

36
34

30

26

.0361

.0433

.0433

.0481

.0481

.0541

.0541

.0619

.0619

.0666

.0722

.0619

.o722

.o747

.0866

.0866

.0866

.o962

.1082

.1082

-1443

I
r l-B
1 r-4
I 1-2

For "V" Threads: D-{gN

i Threads Calioer
Diam. j Per I Reading or

a I Inch I Pitch Diam.

t-4"
t-4
5-16
5-r6

7-16
7-76
7-2
7-2
t-2
9-16
9-16

5-B
lt-r6
3-4

N

24
20
20
IB
IB
r6
76
14
t4
l3
72
14

ll
10
10
I0
9

7
6

D--ff

Caliper
Reading or
Pitch Dianr.

.0135

.0140

.0t44

.0149

.0155

.0160

.o167

.01?3

.0180

.OIBB

.0197

.0206

.0217

.0228

.0241

.0255

.0271

.0289

.0309

.0333
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Table for Use with Screw Thread
Microrneter Calipers

U. S. STANDARD TIIRIIADS
READING OF CALIPER, OR PI

1,'or U. S. Threads: D -
TCH DI

.6495
- -N-

AMETER

Caliocr
Renrliie or ltrqD'
l,irch DLm locbcs

D-+?! -'# D

Threads
Per
Inch

N

Caliper
Reading or
Pitch Diam.

D-{1nff .6495
N

6/L
62
60

5l)
54
5?
50
43
46
44
42
40

36
34

30

26
24
22

.0101

.0105

.0103

.01I2

.0116

.0120

.0125

.0130

.013i

.01,11

.0148

.0t;5

.0162

.0171

.0180

.0191

.0203

.0217

.0232

.0250

.0:71

.0:95

5-16

7-16
l-2
9-t6

3-4

1
1 1-B
I 1-.1
I 3-B
I l-2
I 5-B
1 3-4
1 7-B

2 t-2

3 l-2
I

t-2

l2
I2
I --1

.2175

.2764

.3344

.3911

.4501

.5084

.5660

.6851

.8029

.9IBB
1.0392
1.15-r2
7.2668
1.3918
1.5070
1.6201
1.745 1
1.8557
2.3376
2.tll45
:]_:1002

.0325

.0361

.0406

.0464

.0499

.0541

.0590

.0649

.0721

.0812

.0928

.0928

.1082

.l 082

.r lB0

.1299
-t299
.t 443
.1624
.1855
.199n
.21 65

S.,4,. E. STANDARD TT
Same Forrn of Thread as the Unite

READS
States tandard

RBADI]

Dt"-- I ThreiJs
Inches ltfi,

D N

{G OF CALIPER, OIT PITCII DI,\]IIE'fER

Caliper
Reading or
Pirch Diam-

.64,r5

-N
D-{4nf

14
5-16

7-16
t-2
9-r6
5-B
1l-16

24
24
20
20
18
l8
16

.::bB I .o::rz lI r-i.2a54 Lozrr ll ?-B

.3479 I .0271 ll I

.4050 1.0324 I ri-B

.^67s 1.0324 I ll-1,

.5265 1.0360 13-B

.58q0 1.0360 ll-:
.646e | .0406 I

l6
t4
l4
l?
12
t2
l2

I

.709d

.8286

.9536
1.0709
r.1959
1.3209
1.4459

.0406

.o464

.o464

.0541

.0541

.0541

.0541
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Table for Use with Screw Thread
Microrneter Calipers

WIIITWORTH STANDARD THREADS

READING OF CALIPBR, OR PITCII DIAI{ETER
For Whitworth Threads : O-ff

Diu.
Threads

Per
fnch

Diam.,
lnche

l'hrearls
Pcr
fnch -Calipq

Readirie or
Pirch Dir-m.

D N D-,ff .640
N D N D- ir+s .640

N

1.-4
5-16

7-16

43
46
44
42
40

36

30

26

20
l{}
76
l4

.2180

.2769

.3350

.3918

.0113

.0139

.0146

.0152

.0160

.0168

.0178

.0188

.0200

.0213

.0229

.0246

.0267

.0291

.0320

.0355

.0400

.0457

1-2
9-16

11-r6
3-4
13-16

15-16
I
I 1-B
t 1-4
1 3-B
I r-2
1 5-B
1 :l-4
7 7-A
2
2 l-B

12
l2
l1ll
l0
t0
9
9

7
7
6
6
5
5
4 t-2
4 1-2
4l-2

.4467

.5092

.5668

.6293

.6860

.7485

.8039

.8664

.9200
1.0336
1.1586
1.2684
1.3934
1.4970
t-6220

r.B57B
1.9828

.0533

.0533

.0582

.0582

.0640

.0640
-0711
-0711
.0800
.09r4
.0914
.1066
.1066
.1280
.1280
.1422
.7422
.1422

A. S. NI. E. STANDARD TIIRL{DS
Same liorm of l.hread as the Unil,ed States Standard

READING OF CALIPER, OR PITCII DTAIIE'IER
I,.or .A. S. n,I. Ii. Thrcads : D -'6r!5

I umi" nna l= 

-f 

C"lir'".
^,^i nlax. lTlrreadsr Rcadingr\o'l 0rrlsi,le lper Irrch I or Mcxi

I Diurn. I lfirch Diam

- 
I 
go"i" .odl= f c-"lil*t

\-^ Max. I Throcds Tlcaciingr\('. (rrrtside ]perlnclr or XIcxl
I fiiam. i Pireh flinm.

D N D-qr .61q5 INl D

.2t6

-268
.294
.320
.346

.398

.424

.450

N '-# I 5e
0
I

4
5
6
7

9
lo

.060

.073

.036

.099

.112

.l:5

.l3B

.151

.164
-177
-t 90

BO
72
64
56
4A
44
40
36
36

30

.05r9

.0640

.o759

.0874

.0985

.1102

.1218

.1330

.1460

.1567

.1684

.0101 i

-01 l6
-0 135
.0148
.0162
.0180
.01B0
.0:03
.o2t7 )

.0081 72

.0090 L 14
16
IB
20
22
2,1
26

30

21
22
20
20
IB
l6
16
l4
t4

-7928 .0232
.2t49 I .o:zt
.2385 I .O:sS
.2615 | O:uS
.2A75 I .OrZS
-3099 I -0361
.3314 | .0106
.3s74 t.0406
.3776 | .o-tc,t
.4036 l.oaaa
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Microrneter Cases Nos. 202 and 203

These micrometer cases are light and handv and protect the microme-
ter from dirt and grit. They fit the pocket nicely, are not big and clumsy
and do not cause the pocket to bulge.

Each case is substantially made of steel with a strong spring cover,
plush lined and covercd with imitation leather.

Case No. 202

For Micromet.., No..{, B - 10 15 17 19 20*" - '""'lB RS, 10 RS, ts RS, 17 RS, 19 RS, 20 RS
Case No. 203

For Micrometo"" N.,"./- 11 12 13 59"' ''""'llt Rs, l2 Rs, 13 RS

Soft Leather Cases
For Microrneter Calipers

Pricar 50 cents , "
These Soft Leather Cases are made to hold micrometer calipers of

l-2" ,l" , and 2" capacity. When ordering give. size of caliper with which
case is to be used.

Priceo 75 eents z
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Microrneter Caliper No. 225
For Nlcasuring the'I'hickrress of Tubing

Price, $8.00; 'W'ith Ratchet Stop, 98.50; Leather Case, g1.20.

'W'ith or Without
Ratchet Stop

ENGLISH MEASURE
Range, 0 to l-2'l

by thousandths of an inch
for tubing 5-16" inside

dia. and upward

or METRIC IIEASURE
, R:rngco 0 to 13 rn/rn
bv hundredths of a millimetre

for luhing B m/m insidc
dia. and upward

Designed to accurately measure the
thickness of tubing. The anvil is roundcd
on the end and the back of the frame
at the anvil is cut away and rounded so
that it easily_lits_into tubing- 5-16" or
B m/m inside diarrrcter aid upwarrl.
)ecirnal equivalcnts of the Enslish Stand-Decirnal _e_quir.alcnts of the Englishur luu !u5l-u uLdlu_

ard Gaugc l'rorn Nos. 1 lo 15 arc stampcrl on llrc
frame. - (See BirminELam or Stub's iron \\ ircframe. ( irmingham or Stub's Iron \\irc

Table of dcr:irnal ecrrivalcnl.s isTable, pagc 174.) Table of dccimal equivalcnts is
omil,ted on l\'Ietric Nlicrornctcr.

Yiew showing coa-
lact of arrvil ond slrin-
dle on wall oI tul,ing.

Packed onc in a box.

Ball Anvil Attachrnent No. 226
Pricc, 91.00

ffi;7 This attachment is easily applied and equips* llro micronrclcr lo accuralelr rneasur.e lubing
and otlrer rorrrrding surfaces. "

The ball nleasures two hun-drcd and fiftv thousandthsruc 0un rlteaslltcs l,w(, tult(lr8(l anQ llltfr
(.250) of an inch in diameter, so when usinq the(.250) of an inch in diameter, so when using the attachment
this dimcnsion is subtraclcd frorntlre actuil caliprr reading.

The ball is frce to movc in the rctaincr, thus insuring contact betweein
the ball and the anvil.

The attachment fits lhe -following micrometers: Nos. B, S RS, 10,
10 RS, 19, 19 RS, 20, 20 RS, 25, 26;38, 38 RS, 47, 4? RS, 4,S, 4S RS;
50, 50 RS, 5r, 51 RS, 52, 52 RS, 53, 53 RS, 245, 246, and 248.

Packed twelve in a box.



BROWN & SHARPE MFG. CO. 57

Paper Gauge Microrneter Caliper No. 230
ENGLISH N'{EASURE OT I\IBTRIC MEASURE

Rangco 0 to 3-B'/ Rangco 0 to 9 rn/rn
by thousandths of an inch by hundredths of a rnillimetre

Price, $9.50; With Ratchet Stop, $10.00; Leather Case, $1.20

With or 'Without
Ratchet Stop

Especially designed for gauging paper,
rubber andother Joftmaterials. The large
measuring surfaces do not compress the
materia I is much as the regular anvil and
spindle, t hus a llowingmeasrrremen ts to be
t hken much morc qulchly and accura tcly.

Table of decimal equivalents omitted on Metric N[icrorneter.

Paper Gauge Microrneter Caliper No. 232
ENGLISH MEASURE oT METRIC MEASURE

Range, 0 to 3-8" Rangeo 0 to 9 rn/rn
by thousandths of an inch by hundredths of a millimetre

Price, $12.50;With Ratchet Stop,gl3.00 ; Leather Case,$2.50

With or Without Ratchet Stop Especially designed
for gauging paper,

soft materials. The
large measuring sur-
faces do not "com-
press the material as
much as the regular
anvil and spindle,
thus allowing meas-
urements to be taken
nruch more quickly
and accuratelv. The
deep opening in the
frame makes it possi-
ble to tahe rneasure-
ments 2" from the

Each of the above packed one in a box. edge of the work'



Microrneter Caliper No. 233
ENGLISH MEASURE

Range, O tol-2"
by ten-thousarrdths of an inch

Price, in Case, $30.00

I{as Ratchet Stop

rFHIS caliper is found of service to wire drawers, watchmakers, andI others who desire fine measurements, and whose work is of such a
class that a Micrometer Caliper can be used when placed on a bench.

It differs from our regular Micrometers in that the measuring screw,
English Measure, has 50 threads per inch, and the sleeve has 200 grad-
uations, reading ten-thousandths of an inch direct. The measuring screw,
Metric Measure, is 1-2 millimetre pitch and the sleeve has 200 grad-
uations reading four-hundredths of a millinretre direct. The gradua-
tions are clean cut and easy to read,

Packed one in abox.

BROWN & SHARPE MFG. CO.

oT METRIC MEASURE
Range,0 to 13 rn/m

by four-hundredths of a millimetre
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Microrneter Caliper No. 237
Rolling Mill Gauge

ENGLISH MEASURE oT
Range, 0 to 1"

by thousandths of an inch

METRIC MEASURE
Range,0 to 25 m/m

by hundredths of a millimetre

Price, $12.50; With Ratchet Stop, $13.00; Leather Case, $2.50

With or Without Ratchet

Especially designed for gauging shect metal but has a wide range of
uses where a caliper with a frame of unusual depth is required.

With this caliper it is possible to take measurements 3" in from the
edge of the work.

For table of weights and thickness of Iron and Steel sheets, see

pages 232 and 233.

Packed one in a box.
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Bench Microrneter Caliper No. 243
ENGLTSH lIIEASURE

Range,0 to 1//
by thousandths of an inch

OT METRTC MEASURE
Range, 0 to 25 m/rn

by hundredths of a millimetre

Priceo 912.00

Has Clarnp Ring and Ratchet Stop

The bench Micrometer Caliper is particularly useful for taking quick,
accurate measurements on work at the bench. Watchmakers, inspectors,
manufacturing jewelers, etc., will appreciate its accurate handincss in
taking fine measurements. The base is very rigid and of heavy construc-
tion whioh prevents the tool from being upset.

A Clamp Ring is provided for clamping the spindle and preserving the
setting so that a series of uniform measurements can be taken on such
pieces as are made on Screw Machines, etc. Note that a Clamp Ring is
also provided for locking the anvil in position.

For all measurements from 0to L-2',or 0 to 13 m/m the tool is used
as shown in the cut. When the anvil is drawn out measurements from
I-2" tn 1" or 13 m/m to 25 m/m carr be taken. The measuring points
ate 5-64tt (.078") or 2I-2 nim in diameter and are particularly useful
when small pieces are to be measured.

A standard is furnished for adjusting the Micrometer.

Table of decimal equivalents omitted on Metric Micrometer.

Packed one in a box.
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With orVithout Ratchet
StoP

The micrometer screw is heltl in a jaw which slides along a bar
accurately graduated in inches or every 25 m/m.

Microrneter Caliper No. 246
With orVithout Ratchet Stop

ENGLISH MEASURE OT
Range, O to12" Length

0 to 6" Diarneter
by thousandths of an inch

ENGLISH MEASURE oT
Range, 0 to24" Length

0 to 6" Diarneter
by thousandths of an inch

Microrneter Caliper No. 245
ENGLISH MEASURE oT
Range, 0 to 6"'Length

0 to 4/t Diarneter
by thousandths of an inch

Price, $59.00; With Ratchet Stop' $59.50
Price includes finisbed wooden case.

Similar in design to No. 245 but has greater capacity.

Microrneter Caliper No. 248
With orWithout Ratchet Stop

Price, $76.00; With Ratchet Stop, 976.50
Price includes finished wooden case.

Similar in design to No. 245 but has greater capacity.
Each of the above packed one in a box.

]IIETRTC MEASURE
Range, 0 to 150 rn/rn Length

0 to 100 rn/rn Diarneter
by hundredths of a millimetre

METRIC MEASURE
Range, 0 to 300 rn/rn Length

0 to 150 rn/rn Diarneter
by hundredths of a millimetre

iVIETRIC MEASURE
Range, 0 to 600 rrr/rn Length

0 to 150 rn/rn Diameter
by hundredths of a millimetre

Price, $52.50; With Ratchet Stopo $53.00
Price includes finished wooden case.
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No. 249
OT NIETRIC MEASURE

Range, 0 to 25 n/n
by hundredths of a millimetre

Price, $8.50 Leather Case, $1.25

Depth of Gear Tooth Microrneter

ENGLISH MEASURE
Range, 0 to l"

by thousandths of an inch

Designed for scribing a line on gear
blanks and particularly on bevel gear
blanks, to accurately indicate the extreme
depth to cut the teeth. For this purpose
it is a particularly economical tool, in that
it does away with the necessity of
keeping a large mrmber of separate
gauges for the different pitches.

Toolmakers will also find it handy as a
scratch gauge in scribing lines and measur-
ing spacing within its range. The scriber
point is hardened.

Extra scriber points. Pricer 40 cents
each.

Packed one in a box.

Has Clarnp Screw
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Inside Microrneter Caliper No. 250

Approximate dimensions
of measuring jans

Has Clarnp Screw

Meets the demand for a tool adapted to measure small internal
dimensions. The measuring screw is entirely enclosed, thus protecting
it from dirt and injury. The measuring surfaces are hardened and

ENCLISH MEASURE
Range, .2AO" to L"

by thousandths of an inch

Packed one in a

Priee, $11.00 Leather Case, $1.2.i ,;r1

{sfiIt^)

or METRIC I'IEASIIRII
Range, 5 rn/rn to 25 rn/rn

by hundredths of a rnillimetre

ground to a radius to insure
accurate measurements and
prevent cramping whcn rneas-
uring parallel surfaces.

The cut opposite shows
how handy thistype ofinside
micrometer is touse and how
easily the graduations canbe
read'l'v-hen in use. For meas-
uring internal diarrcters ovcr
a fl:rnge or shoulder, as shown
in the cut, Inside Micrometers
Nos.252 and 254 are particu-
larly useful bccause of the
shape of the measuring jaws.

bor.
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Inside Microrneter
ENGLISH MEASURE oT
Range, l-2" tol1-2"

by thousandths of an inch

Caliper No. 252
NIETRIC MEASURE

Range, L2 rn/n to 37 rn/rn
by hundredths of a millimetre

METRIC MEASURE
Range, 25 n/n to 50 rn/rn
by hundredths of a millimetre

Price, $15.fi) Leather Case, $1.25

ul -rt4 t

'*E
Approximate. dimeneions

ol meNurlngjaws.

Has Clarnp Screw

The shape of the jaws of this tool enables the user to take inside
mcasurements ovcr a flange or shoulder. Note dimensions of jaws above.

Inside Microrneter Caliper No. 254
ENGLISH MEASURE oT

Range, L" to 2"
by thousandths of an inch

Has Clarrp Screw

Price,915.fi) Leather Case, $1.60

This tool is similar in design to No. 252
shown above but the trength of spindle gives
it a greater range. The wide jaws enable
the user to take inside measurements over
a deep flange or shoulder. Note dimensions
ofjaws opposite.

Each of the above packed one in a box.

r3.ri8iffrl
td

Approxirnate dimensious
of measuring jawe.
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Inside Microrneter No. 260
ENGLISH MEASURE oT METRIC MEASURE

Range, 2" to 9l-2" Range, 50 rn/rn to 230 rn/rn
by thousandths of an inch by hundredths of a millimetre

Has 5 Measuring Rods Has 6 Measuring Rods

Price, Without case, $9.00; Vith case, $10.75

-i*--_-
x{-.WlJ*rc

-- 

_
- .---,-v:g,' gw

Consists of a holder with a micrometer screw and thimble, and exten-
sion rods that are graduated by a series of angular grooves of a form and
dcpih that_allow t-he clanrping fingersa,o spring in and the adjustment
to be quickly and positively made. The miciometer screw has l-2,,
movement.

(Attachment No. 598 is very useful in connection with this microme-
ter, making it a handy and accurate micrometer height gauge.)

fnside Microrneter No. 261
DNGLISH MEASURE oT METRIC MEASURE
Range, 2" ao 12 l-2" Range, 50 rn/rn l"o 290 rn/rn

by thousandtbs of an inch by hundredths of a millimetre
IIas 7 Measuring Rods Has B Measuring Rods

Price, Without case, $10.50;'lFith case, 913.25

Similar to No. 260 except in the number of measuring rods and
consists of a holder with a micrometer screw and thimble, an-d extension
rods that are graduated by a series of angular grooves of a form and
depth that allow the clamping fingers to spring in and the adjustment
to be quickly and positively maile. The miciometer screw has 1-2l'
movement.

(Attachment No. 598 is very useful in connection with this microme-
ter, making it a handy and accurate micrometer height gauge.)

Each of the above packed one in a box.
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Inside Microrneter No. 262

ENGLISH MEASURE
Range, B" to36"

bv f.horrsandths of an inch
llas B Measuring Rods

METRIC MEASURE
Range, 2OO rn/rn to 9fi) rn/m
by hundredths of a millimetre

Has B Measuring Rods

Priceo Without Case, 915.00; With Case, $20.00

fffi%

@rc

Consists of a holder with a Micrometer screw and thimble and exten-

sion rods that are graduated by a series of angular grooyes of a form
and depth that allow the clamping fingers to spring in and the adjust-
ments to be quickly and positively made. The Micrometer screw

has 1" movement. For convenience in
attaching the rods knurled finger grips

are provided.

This style of micrometer is well
adapted for use wherever it is desired
to measure the inside diameters of
rings, cylinders, and similar work of
comparatively large size. Itis especial-

ly useful where a big range of measure-

ments is required. The adjustments are

easily and quickly made.

Packed one in a box.
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Inside Microrneter No. 264
Ranger 2" to&"

by thousandths of an inch
Has 6 Measuring Rods

Price, Without Case, $f0.00; W'ith Case, 911.75
EDS:;;;ll

%
@

.4_@@i*l*rGT--__!r
@

@
This tool is particularly adapted for all ordinarv motor service re-

quirements for measuring cylinder bores, rings, and anv other inside
measuring jobs. It consist,s of a holder with a 1-2 inch micrometer screw
and cxlcnsion rods.

The holder of this tool has a clamping dcvice v'hich clamps the thimblc
and thus prevents the screw from turning when in use.

The collar which is provided, slips over thc end of the rod and can
be set accuratelv against the micrometer heud. In order to obtain the
full one-inch range with cach rod, l,he spacing collar nrust be added.

Each rod has f shoulder one inch from the end which fits ap;ainst the
micrometcr head. \Vhen the rod is in position with shoulder against the
lread, the first half of the inch can be measured (example, 3" to 3 l-2").
\Yhen the spacing collar is in place on lhe rod the last half of the inch
can be mealtrred (erarnplc 3 l-1" lo [").

The measrrring ends o[ llre rods are

ffi h.?rdenerl enrl- so designed that it is pos-
sible to adjrrst or compensale for wear by

Insidc Miqomet.er 1landle No. loosening_ th_e l_ock_ nut_ and _turning the
287_is very u"et"ii.,.oo,,ecil". screw with the hardened head one \Yay of
wilh thismicromcter. the olher as desircd.

Packed one in a box.
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Tubular Inside Microrneters
Nos. 270 and 272

rIIIE Tubular fnside Micrometers are made of tubing, which makcs
I them very light and convenient to handle, especially those of the

Ionger lengths.
These Micrometers are designed for measuring the inside diameters

of rings, cllinders, etc., setting calipers, comparing gauges and work
of a similar nature. They are fitted at one end with a rnicrometer head
having a l-2"or 1/' movement (mctric, 13 m/rn or25 m/m). Thc measur-
irrg points are hard-
ened and the faces
are ground on ara-
dius, thus adapting
them especially for
measuring parallel
or curved surfaces.

Fibre grips are
provided to guard
against inaccura-
cies due to the heat
of the hand. The
small sizes have one
grip, while the
larger sizes have
two.

Bach tool is provided with a clamp screw which clamps the spindle
and preserves lhe setting.

r,"';T*:##3,til;5L1'J?ilh?:"s very usefur

Tubular Insirle Microne-
ters are especially useful for
measuring cylinder bores
and delermininqif lhey are
out of round. 'l'hev irrsurc a
close. unilorm fir- trctween
the piston and cylinder,
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Tubular Inside Microrneters No. 270
ENGLISH MEASURE

Rmge,
Incheq l;pf* price Range,

Inches

$6.00
each

6.50
each

7.00
each

7.50
each

8.25
each

$9.75
each

11.25
each

13.00
each

$9.75
each

r1.25
each

13.00
each

27 tn 28\
28to29l
29to30ll
30 to 311
31to32l
32to33l
33to34I
34tossl
35to36ll
36to37J
37 ro 38l
38 ro 39 ll
3etoa0li'l

$7.00
each

13 to 14
14 to 15
15 to 16
16 to 17
17 to lB
18 to 19
19 to 20
20 tn 2l
2l to 22
22 to 23
23 tn 24
24 tn 25
25 tn 26
26 to 27

2r-2
3
3t-2
4
4t-2
b
6
7
o
9
0
I
2
.D

2tn
2l-2 tn
3to
3 l-2 to
4ta
4l-2 to
5to
6to
7to
Bto
9 tol

I0 tol
11 tol
12 tol

675 tn 700
700 to 725
725 to 750
750 tn 775
775 to 800
800 to 825
825 to 850
850 to 875
875 to 900
900 to 925
925 to 950
950 to 975
975 to 1000

325 to 350
350 to 375
375 to 400
400 to 425
425 to 450
450 tn 475
475 to 500
500 to 525
525 to 550
550 to 575
575 to 600
600 to 625
625 to 650
650 to 675

6.50
each

50 to 63
63 to 75
75 to BB
BB to 100

100 to 113
113 to 125
125 to 150
150 to 175
175 to 200
200 to 225
225 to 250
250 to 275
275 to 300
300 to 325

272

270

Tubular fnside Mierorneters No. 272
METRIC MEASURE

Prie Mlii?,*"?"" I r"i*

$7.00
each

7.50
each

4.25
each

7.OO
each

Each of the above packed one in a box.

$6.00
each
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Tubular Inside Microrneter Set No. 273
7 Microrneters

ENGLISH MEASURE oT METRIC MEASURE
Range, 2".to 6" Range, 50 rn/rn to 150 rn/m

by thousandths of an inch by hundredths of a millimetre

Price, in finished wooden case, $45.50

Consists of Tubular Inside Micrometers Nos. 270 or 272

Tubular Inside Microrneter Set No. 274
13 Microrneters

oT METRIC MEASURE
Rangeo 50 rn/rn to 300 rn/m
by hundredths of a millimetre

Price, in finished wooden case, $88.50

Consists of Tubular fnside Micrometers Nos. 270 ot 272

Each of the above packed one set in a box.

ENGLISH MEASURE
Ranger 2't tol.ztl

by thousandths of an inch
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Tubular Inside Microrneter Set No. 2BS

41 Microrneters

ENGLISH 1IIEASURE
Range, 2" to 40"

by thousandths of an inch

OT METRIC MEASURE
Range, 5O rn/rn to 1000 rn/rn
by hundredths of a millimetre

Priceo in finished wooden case, g345.?5

Consists of Tubular Inside Nlicrometers, No. 270 or 272

Packed one set in a box.

Inside Microrneter ffandle No. 287
For Microrneters Nos. 264 and. 270

Price, $1.00

When measuring the diameters of small holes it is often dilficult to
hold the micrometer and get accurate measurements. With this handle
the No. 264 Inside Micrometer and small sizes from 2,, to 5,, of trLLe

No. 270 Tubular Inside Micrometers are made more convenient to use
as they can be inserted in small holes for a greater distance than by the
hand alone.

The hooked end of the handle lits snugly around the body ofthe
micrometer and the brass plug which is forced against the micrometer
clamps the handle tight witbout marring the tool. By simply turning
the handle it is tightly locked in position and ready for use.

Packed one in a box.
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Microrneter lfeads
Nos. 290, 29L,294 and,295

1-2'l Microrneter Head
Furnished with or without Ratchct Stop

1'l Microrneter llead
Furnished rvith or without Clarnp Screw and with or

without Ratchet Stop

The Micrometer Heads shown above and listed on thc opposite page

are useful for fine adjustnrents and are readily attached to special
gauges, fixtures, and rnachines.

The spindle, thimblc, and measuring
screw of these hcads are of thc same

construction as in the regular microm-
cters. 'I'hese heads bring micrometer
accuracywhere it might be otherwisc
tlillicult to get it.

The illustration shows a one-inch
head being used to accurately set a tool
in a screw machine turret. ft is held by
a split clamp which is attached to the
arrrr of a dial indicator, the base of
which is attached to the machine.



ENGLISil MEASURE
Measures by

thousandths of an inch

BNGLISH MEASURE
Nleasures by

thousandths of an inch

BNOWN & SHARPE ['IFG. CO.

or IIIETRIC MEASURE
Nleasures by

hundredths of a rnillirnetre

oT METRIC MEASURE
Measures by

hundredths of a millirnetre

L-ztt Microrneter Head No. 290

Length from lower end ofbarrel to shoulder, 3-8" or 9 rn/m.
Diameter of barrel, 3-B'/ or 9 nr/m.

Price, with or without Ratchet Stop, 94.50

Furnished without Ratchet Stop unless otLrerwise ordered.

l-z't Microrneter flead No. 291
Measures by ten-thousandths
as well as thousandths of an inch

Length from lowcr end of bariel to shoulder, 3-8" or 9 m/m.
Diameter of barrel, 3-8" or 9 rn/m.

Price, with or without Ratchet Stop, $6.25

Furnished without Ratchet Stop unless otherwise ordered.

Ifl Micrometer Head No. 294

Length from lower end of barrel to shoulder, 3-1" or 21 rn/m.
Diameter of barrel 3-8" or 9 rn/m.

Price, with or without Ratchet Stop and with or without
Clamp Screw, 95.50

Furnished without Ratchet Stop and Clamp Screw unless otherwise
ordered.

l I/ Micrometer flead No. 295
Measures bv ten-thousandths
as well as thbusandths of an inch

Length from lower end of barrel to shoulder, 3-4" or 2l rn/m.
Diameter of ba,r'rel, 3-8" or 9 m/m.

Price, with or without Ratchet Stop and with or without
Clarnp Screw,97.25

Furnished without Ratchet Stop and Clamp Screw unless otherwise
ordered.

Each of the above packed one in a box.
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Standards of Length
HE Standard Yard was first legalized in England in lB24; this
Standard, however, was destroyed in 1834. The Standard Im-

perial Yard, "Bronze No. 1," was then prepared and legalized in 1855.

Forty copies were made and one of these, "Bronze No. 11," was pre-
sented to the United States by the British Government in 1856. At
the same time another copy, known as "Low Moor Iron No. 57," was
sent. These were accurately compared with the Standard fmperial
Yard before being sent, and the record of the variations sent with
them.

The use of the Metre as a Standard in this country was legalized in
1866 and prototypes of the original Metre Bar were prepared in lB99;
one of these, which was sent to Washington, is now being used as the
basis of "Metric Measurements" in this country.

We prepared Standards for use in our own shops, and after their
completion, they were compared by the Government o{ficials with the
Standards in Washington.

The mean errors were found to be for the Yard, .00002", and for
the metre, .000005M., both being too long.

These Standards have been subdivided with the greatest care and
accuracy, and our Rules are as nearly exact copies as expert rnechanical
skill, aided by machines especially designed for the purpose, can make
them.

It is interesting to note that the Brown & Sharpe Mfg. Co. were
among the first to manufacture steel rules in this country and were
more recently the pioneers in introducing the first rules, as far as is
known, to be made of Stainless Steel.

The Brown & Sharpe Mfg. Co. has been influential in advancing the
standards of accuracy in linear measurements since lB50 and our corn-
plete line of rules includes every style and size that are derlanded by
the mechanic. They are made of the highest quality steel and gradu-
ated witb great care and accuracy.
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Graduations
Our Rules are divided into parts of an inch, as follows:

No. 1 Graduation No. 2 Graduation
lst corner, 10,20,50,100 B

2ndcorner, 12, *1,48 10, 20, 50, I00
3rd corner, 14, 28 12,24,48
4th corner, L6,32,64 16,32,64

No. 4 Graduation
()

16
oo

64

No. l0 Graduation
lst corner, 32
2nd corrrer,6'1

No.7 Graduatiou

t6
90\'L

64
100

No. 1l Graduation

64
100

No. 12 Graduation

50
100

Metric Rules are graduated to read by half-millimctres, nillimetres,
or both.

Graduations

Rules Nos. 300, 315, 320,2" to 12" in length, with No. 4 Graduation,
are furnished with End Graduations reading to 32nds of an inch on
two ends of one side. This feature will be found advantageous in meas-
uring the depth and width of grooves, countersinks and recesses of
various kinds.

'.w

t
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Ternpered Steel Rules No. 300

These rules are about 1-20th of an
which is about 1-10th of an inch thick.

inch thick excepting the 48"

*- lLensthl\o' Irurhe*
Numbor of I

Graduation llrice Nt--n." .r T
Gmd"alion tLl'rire
I,2,4or 7 $r.65

4orTl 2.60
300 4 oc 71 3.25

4or?l 7.0o
4 or 7 1O.00

*Not tempered. For Graduation Numbers, see page 75.

Ternpered Steel Rules No. 301
]T,IETRIC MEAST]RE

Thcse rules arc about 1 l-2 m/m thick. Fi1 l-2 rn/m thick.. First corner graduated il-1 nr/m and renraining lhree (.orncrs in rrr/m
N^ , Length, Ay4rroximale
l" I c.m I \\idrtr. m/m

10 I r.i3011 rs I rzlzol:r
ft)i1if,:'#ilti 1 n.'..

Ternpered Steel Rules No. 302

Each of the above packed sir in u lror. erceut
c/nr) which arc packed one in a pa,.kugc.

(and 50

Approx.
Widrh,In.

I
2
3
4
6
9

4
4or7
4or7
4or7

I,2,4 or 7
4or7

$0.30
.45
.60
./)
.90

1.35

29-64
r-2
35-64
19-32
11-16
53-64
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Narrow Ternpered Steel Rules No. 303

These rules are about l-20th of an inch thick and about ?-32nds of
an inch wide. Graduated on one corner of each side only.

303

10 or 11
l0 or 11
l0 or ll
10 or ll

For Graduation Numbers, see page 75.

Narrow Ternpered Steel Rules No. 304
METRIC MEASURE

These rules are about I 1-2 nlm thick and about 5 1-2 m/m wide.
Graduated on one corner of each side only.

Length, Centimetres Price

$0.75
.90

1.20
r.65

Narrow Ternpered Steel Rules No. 305
ENGLISH AND METRIC MEASURE

These rules are about 1-20 ofan inch thick and 7-32 of an inch wide
or about I I-2 nr/m thick and 5 1-2 m/m wide. Graduated on one
corner of each side only.

4
6
9

12

10 Ills I

20 I
30)

Price

$0.75
.90

1.35
r.65

304
lst corner: l-2 m/m
2nd corner: m/m
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Flexible Steel Rules No. 306

No. Length, fnches Approximate
Widrh. Tnel'n'

. The;9_rules are tempered and very springv, bcing about .0lZ of an
inch thick. Gradualed on botb corneis of on'd *iae o"nly. The [" antl
6" sizes are furnished in leather cases.

Number of
Graduation

10
10, Il or 12
10
10, 11 or 12
10
10

Price

$0J5
.90

r.35
1.65
2.6)
3.25

4
6
9

12
1B
2\

t-2
I-2
L-2
r-2

3-[

.90
t.65

For Gradu.rl,ion Numbers, see page 75.

Flexible Steel Rules No. 307
METRIC MEASURE

These rules are aboutl-2 nr/m thick and about 13 m/m wide.
Gratluated on lnth corners of onc side only. I'hc 10 c/m anrl 15 c/nr
sizes arc furnished in lealher cases.

Price

$0.75lst corner: 1-2 rn/m
2nd corner: nr,/rn

Flexible Steel Rules No. 308
ENGLISH AND METRIC NTEASURE

These rules are about .017 of an inch thick and 1-2 of an inch wide or
about 1-2 m/m thick and about 13 m/m wide. Graduated on both corners
of one sidc only. The I0 c/rn u",fii"7- 

"ira" 
are-f..."i*hed in leather

No- ^ 
Length, f,encth of Itnelish l

ClrJr^iiJr",'ii.r,i"l GrarlrclionsCe!rtlnietres

3 7-8 in 6{lhs lst corner: 6itrths $0.7510
1 l-r

30

Each of the above packe'd six in a
packcd one in a puck-age.

.902ndcorncr: l-2 m/nrlI r.6;
box, except 18" and 24" which arc

5 ll-4 in 6trths
11 3-4 in 64ths
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Ternpered Steel Rules No. 315
With Figured Graduations

The 64th graduations are numbered every Bth graduation line, as
B, 16, 24, etc. These rules are about 1-20th of an inch thick.

lcogth, lnchee 
I Approximate Width' I A:-*fUi

29-64
l-2

35-64
t9-32
11-r6
53-64
3r-32

4
4
4
4
4
4
4
4
4

$0.30
.45
.60
.lJ
.90

r.35
r.65
2.60
d.za

I
2
J
4
6
9

12
18
24

Ternpered Steel Rules No. 3lB
Vith Beveled Edges

Beveled on both edges of one side. Graduated on the beveled edges
onlv. Thev are aboul l-l6th of an inch thick.

Rules fiom L" Lo 6't, inclusive, are furnished in leather cases.

epp.""lt-"t" Wiatn,--f f'1"-fr""."fNo. Length, Inches Graduation
I
2

4
6

i)-o
5-B
D-O

11-1 6
53-64

l0 or 11 I $0.50
I0 or 11 I .65
10 or 11 I .85
l0 or 1l I 1.00
l0 or 11 I f.20el

12 11
10 or 11 I f.50
l0 or ll I l.B0

IB I I l0 or 11 3.90
24 11 l0 or 11 i _4.8!

For Graduation Numbers, see Page 75.
Each of the above packed six in a box, except 18" and 24" which are

packed one in a package.



BO BROWN & SHARPE MFG. CO-

Ternpered Hooh Rules No. 320

5l
lrlrl,l

rru

&
Ie

These are tempered rules with a hook attached and are very con-
venicrrt in taking nreasurements of flanges or circular pieces or through
the hubs of pullcys: also fcrr sctt,ing calipers arrd dividers and taking
measurement,s from points rherc tlrt' user currrrot see if tlre rulc is evcn
uit,h the rneasuring edge. \Vhcn it is desired l,htl hook may be qrrickly
detached and the nrle used as an ortlinary sl,cel rulc.

Theyhave No.4, graduation andthe 4" ict72" sizes arcfurnishedwit.b
enrl graduations. 'I'hc thichness c,f tllcse rules is trbout l-20th of an irrch.

.. .9t

i , i ;'t

320

[,ength, Inclres Approximate Widt.lr,
Inches 

-

I 9-32
u-16
53-64

I
I
I

I llt*_
$l .10
t-25
1.75
2.t5
3.t0
3.75
i.65

.\
6
9

12
IB
24
36

Narrow Ternpered flooh Rules No. 325

These rules are narrow and enable lhc uscr to take measurements
through holes as small as 3-8" in diameter. Graduated on one corner of
e_ach side only with No. l0 graduation. They are about 1-20th of an inch
l,hick-

-l

Price

$1.00
1.20
r.65
2.O0

For Graduation Numbers, see Page 75.
Ilook rules are furnished wit,h metric graduations when ordered.

Priccs as lisl,ed above.

. Packed six in a box, except 1B", 24" , and 36", which are packed one
in a package.

Length, Inches



BROVT'N & SHARPE MFG. CO.

Steel Rules with flolder No. 335
D,NGLISI IIEASURE or METRIC MBASURB

Lengths, 1-.1, 3-8, 1-2, 3-4, and l" Lengths, 5, 10, 15, 20, and 25 m/m
5 Rules fnterchangeablc in One Holdcr

Price, cornplete, $2.50

{1fry1lllflflrtru The rules and holder
are convenient whcre the
ordinary rule cannot be

used as in measuring a

recess or keyway as well
as the gencral class of
tool and die work.

The holder has a

knurled fingcr grip and
takcs either of the five
sizes of rules. They are

hcld in a split chuck
adjusted by a knurled

l]11

nut at the top of the barrel and can be
set at various angles according to the work.

The rulcs are of tempered steel, gradu-
ated on both sides. For graduation num-
bers, see page 75.

Rules for No. 335

B1

Englishlnglish ]

I Numher of ' I*;;4,
Graduation u/n
\rrmtrer of Icneth, Metric
]radua'ion -L^_ Graduations

10 5 I (10 I0 i m/m antl I

I0 or 12 15 I t-2 mtrr, .l

lo2oll
l0orl2 25 ,l t

Holder, Price, 90.75
Packed one in a box.

Length,
Inches

1-4
,o
1-2
3-4
'I

Price of
Rule

$0.35
.35
.35
.35
.35L-



BROWN & SHARPE MF'G. CO.

Ternpered Steel Shrink Rules
Nos. 340, 341, 3421 3431 3441 345 and 346

Shrink rules are graduated to give shrinkage allowances directly,
and have No. 4 graduation. See page 75.

Sh"iok p". Iensth, Width, ;,riceFo()L Inche fnches

Packed six in a box.

SHRINKAGE OF CASTINGS
The allowance necessary for shrinkage varies for di{ferent kinds of

metal, and the dill'erent conditions under which they are cast. For
castinss where the thickness runs fairly uniform, cast under ordinary
condit'ions, the following allowance can be made:
For Cast Iron, 1-8" per ft. For Zinc, 5-16" per ft.-.i- g.u"., \_16t, '., ,. .. Ti., I-12t, - "
" Steel,- T-4" " Alumimrm,?-!9'.'. '.'. '.'.

" Malleable Iron, l-8" " Britannia, l-32" "
The above table gives the standard shrinkage oJ di{ferent metals' but

some consideration"must be siven to the size-and shape of the casting'
Thick castinss will shrink leis. under the same condilions, and lbinncr
orles rrlore, tb%n the slandard. The quality of the malerial and lhe man-
ner of moiding and cooling will also maki: a dilference in shrink-ages'

l2 1-B
24 r-4
I 31-32 2.10

l1-16

t
11-16
9t to

1

I
11-16
9f to

I

$r.00
2.',to
4,.25

1.00

?.\9
4.25

5-16
5-16

6 1-B
12 r-4
24 t-2
12 F-16
24 5-B
12 s-32
24 5-16

, 4.25

f- r.oo-
2.10
4.25
2.10

I 4.25_
31-32 2.r0

1 I 4.25_
31-32 z.t0

r 1 4.25

e;;

m
24 3-4

1-10 i 6 1-20
1-10 l2 r-10
t-10 | 241-5

1-4
l-4
1-4



BROWN & SHARPE MFG. CO.

Ternpered

Stainless Steel Rules No. 350

These rules are rustproof, will not stain or discolor,but will always
rcl,ain their bright finish.

Those who use a rule constantly will find that a Stainless Steel Rule
does not grow dull or bccome blackened, even after it has becn used
a long whilc. Those who use a rule only oncc in a whilc can put this
Stainless Steel RuIe away with the certainty that when therc is further
use for it, the rulc will be bright, shiny and easy to read.

Stainless Steel is a high-grade alloy steel, the stain-resisting proper-
ties bcing produced by thc addition of chromium. In order to bring out
the stain-resisting properties of Stainless Steel to the utmost, carcful
hardening and grinding are necessary. The Brown & Sharpe method of
hardening and grinding brings out the stain-resisting qualities to the
fullest in these rules.

Thcy are tempered and have No. 4 Graduation.

Length, Inches Width, Inches

t1-16

P"i".-
6

12

For graduation numbers, see page 75.

Packed six in a box.



84 BROWN & SIIARPE MFG. CO.

Vorh Bashet Rule No. 372
Price, $1.00

This rule is 6" long, 1" wide, and 1-40" thick, made of steel and
nickel olate.l. It is lish-t and serviceable. Graduated on one side to Bths
on bolh cor'ners and"on the other side to Bths on one corner and l6ths
on the other.

Parallel lines for key seats, mortises, etc., can be readily and accu-
ratelv tlrawn on shafls nol less than 7-8" in tliarnelcr with lhcse rrrles.

TIie edges are bcvclccl. Graduated to 32nds of an inch on both corners
of one side.

No.

374

Length, Inches

4'
6

o

Prirre

3.60

4.50

I(ey Seat Clarnps No. 377
Pricer TS cents per pair

These damps can be attached to steel rules for laying out keyways
and scribing parallel lines on circular pieces.

They are easily put on and taken off and can be used on combination
sguare blades and slraight edges as well as rules.^ Packed on6 pair in a box, 6 boxes in a carton.

Key Seat Rules No. 374



RROWN & SHARPE MFG. CO.

6-Inch RuIe with Slide No. 380
ENGLISH MEASURE oT ]IIETRIC MEASURE

Price, 92.00

The slidc enables the user to take a series of accurate measurements
against shouldcrs or flangcs. The slide may be used on either side of
the rule or rnay lrc rerxrvcd and the rule used alone.

English l\{casurc rules are 6" long, 9-16,, wide, and 1-16,, thick,
with No. 4 Graduation. (Sce Pagc ?5.)

}lctric Mcasure rules are 15 cfm long, 15 m/m widc, and I 1-2
m/m thick. Thcy are graduated on three coiners irr rnillirnetres and one
corner in half millinretres.

Slide Caliper RuIe No. 385
ENGLISH NIEASURE or IIIETRIC IIEASURE

Price, 92.50

1- Y " ..:,.: ]

tl*, i:lx;,rfiti,lr*l*.t$*lilLrtldit;

o;)

ltiitiI t llll'
I

:

Ii.llr-tt
\J

_ For-rrreasuring small rods, tubing, shect stock, etc., this tool is very
dcsirable as the slide enables the user to get quick measurements.

Hnglish lleasure rules are .4 3-L6't long, l-16,/ wide, and about
I-16" thiok, graduatcd on both corncrs in 32ds of an inch. The jaws
are about 3-8" dcc1r.

llctric lIcasurc rules are 10 c/m long, 17 m/m widc, antl 1 1-2
rn/rn t,hick. Thcy are graduated on onc si.ie only in half millimetres on
both corners. The jaws are about 9 l-2 m/m cleep.

Ilach of the above packed six in a box.



86 DROWN & SIIARPE MFG. CO.

Pocket Slide Caliper Rule 
"". 

U*n
ENGLISH MEASURE or IIIETRIC ]\'IEASURE

Priceo $4.00

W\ir.-_s r
\ I I/t'l ll
dh

ffi,'-i.|',l
These rules accurately measure inside and outsidc diameters. The

nibs of the jaws can be inserted in holes as small as 1-B of an inch or
3 m/m in diameter.

The clamp nut locks the slide and holds it set for any particular
rneasurement. The button on the slide aids in opening and closing
the jaws.

Pocket Slide Caliper Rule No. 3BB
ENGLISH MEASURE or IIIETRIC ]\'IEASURE

Priceo $4.00

;Xffi;;;-l5rSSI, ,rr1
iI

Li,rl ,rlt r',,r..,'. ' $.*1
l

-_J

l'{'

English Measure rules are 3" long, 11-16'/ wide, and about 1-8"
thick. One corner is graduated in 32nds" and the slide in 61ths" for
2 l-2" . "Ihe jaws are 5-8" long, and, when open, measure tp Lo 2', ,

Metric llleasure rules are 75 m/rn long, 17 m/m wide, and about
3 m/m thick. One corner is graduated in m/m and the slide in 1-2 m/m.
The jaws are about 15 m/m long and rneasure up to 50 m/m.

Packed six in a box.



BROWN & SHARPE MFG. CO.

Steel Caliper RuIe No. 391
DNGLISH MEASURE OT METRIC MEASURE

!s
a

1

to nreasure 50 rrr/rn, and the slide of the 100 nr/rn to rneasure 75 m/m.

Convcnicnt for use in the stock room, in selecting sheet or bar stock,
wire tubing, ctc.

English Nleasurc. The slide of the 3" rule can be drawn out to
nreasure 2 1-:1", and the slide of the .{" to measure 3 l-4".

Illetric Nfeasure. The slide of the 75 rn/m nrle can be drawn out

Graduations

t.

c1

",W

^, I Lengllr, I Lenglh, f-

ll)nglish I Metric Corner CD
Price

06t
16 16 ljm/mand32 32 | I l-2 m/m
64 64, lt
32-64 64-100 l1m/mand

1-2 m/rn

fn ordering state whether style C or D graduation is desired.
These Rules can be furnished nickel platbd when desired. Prices on

application.

Button RuIe No. 397
Priceo $5.00

The length of this rule is 3". First corner is graduated in 16ths,
second corner in 20ths, third corner in 32nds, fourth corner in 40ths of
an inch, and the slide in 40ths and B0ths of an inch.

Each of the above packed six in a box.

4"',1

75m/m

100 m/m

$5.00

5.50



Pocket Button Rule No. 398

Price, $4.(Xl

ffi-e'_*,,".'"""-'; **;-.; ""*--!
ww'rTtf

=:il
This Pocket Slide Caliper Rule or Button Rule is exceptionally con-

venient to use and will fit easily into the pocket when not in use.
On one side it is graduated in 32nds of an inch and can be used as an

ordinary rule. On the other side it is used as a button rule, the gradua-
tions on the slide reading to 40ths of an inch. It has a range of 2" and
both external and internal measurements can be made. The button on

BB BROWN & SHARPE MFG. CO-

the slide aids in opening and closing the jaws.
When the slide is set for any particular measurement it can be se-

curely clamped in position by a Clamp Nut.

Packed six in a box.



BROWN & SHARPE MFG. CO. B9

Cornbination Squares, Cornbination
Sets, and Protractors

Nos. 400 to 461
D)ROWN & SHARPE Combination Squares and Sets
l) are accurately made and adaptable Lo a great many
uses. The unhardened heads are of cast iron. The
hardened heads are drop forged and are light, durable,
and convenient.

The revolving turrets in l,he protractors are accu-
rately fitted and graduated to 90 degrees either side
of zero. Tbey can lre set accural,ely aI any angle and
rigidly clamped by a thunrb nut.

The round clarnping groove allowsthe blades tobe
quicklv inserted in the heads. The clanrping bolt forces
the blade against the side of the slot square with the
face of the head and presents no sharp corners to collect
dirt and intcrfcre with the accuracy of the tool.

The Ievels which are furnished with all but the four-
inch sets, are accurately set and fastened to the side
of the turet and in a protected position on the square
head.

The square heads have wide surfacesand, together
with the blade, mahe excellent try squares. With the
blade the square head can be used as a depth or height
gauge. Thc accuracy of the A5-degree angle can be
rclied on-it is rnade corrcct,ly.

The ends of the center heads are ground on a radius
and can be used on work of very large diameter.

The blades are tempered and graduated \ryith the
sarne care and accuracy as our steel rules. All parts
are interchangeable-

d
n
ns

w

&
&



BROWN & SHARPE MFG. CO.

Cornbination Squares
Nos. 400, 402, 404'. 406. 408 and 410

Blades are ternpered

With Hardened Heads With lleads not Hardened
No. Price

6 inch I $3.90

404
Metric

12
IB

20
30

4.50
4.80
6.00

4.50
,1.80

?! " 6.60
15 c/m 3.90

402
English

406
Metric

410
English and

Nletric

9
12
I8
24

Size

-lnc $2.40
3.00
3.60
4.50
5-40

60

408
English and

Metrio

50 6.00
60 " I 6.60
15 c/m 3.90
20 " 4.50
30
50

Packed one in a box.

400
English

15 c/m
20
30
50
60

2.40
3.00
3.60
4.50
5.40
2.40
3.00
3.60
4.50
5..40

l5
20
30
50
60

'm



BROWN & SHARPE MFG. CO.

Cornbination Squares
Nos. 401, 403, 4051 407, 409 and 411

Vithout Center Head

Blades are ternpered

With Hardened Heads

Size Price

4 inch I $2.406 " 3.00
9" I3.60

13 " | 3.90
18 " 5.10
24 5.70
10 c/m
15
20
30
50"
60

With Heads not Ilardened
Price

$1.50
t.B0
2.40
3.00
3.90
4.80
1.50
1.80
2-40
3.00
3.90
4.80

10 c/m
15
20
30
50
60

1.50
l.B0
2.40
3.00
3.90
4.80

GRADUATIONS
No* aOf' t.a afn

403
English

4a7
Metric

401
English

4 inch
6"
9"

12 3'

IB
24
10 c/m
15
20
30
50
60

2.N
3.00
3.60
3.90
5.10
5-70

405
llletric

t0
15
20
30
50
60

im

4lt
English and

Metric

409
English and

Metric

2.4{l
3.00
3.60
3.90
5.10
5.70

401 and 403

No.4 or 7
See Page 75.

Nm. 409 and 4ll
st and drd corners:

2nd and 4th corners: I-2
m/m

lst corner: m/m
2nd corner:32nds'/
3rd corner: l-2 m/m
4th corner: 64ths"



BROWN & SIIARPE MFG. CO.

Cornbination Squares
Nos. 4L2, 4L4r 420 and, 422

Heavy

Blades are tern

With Hardened llcads 'W'ith Heads not llardened
No.

4L2
English

GRADUATIONS

420 I 422
Engtish i 50 c/m 9.60 E,*ll.h ro0 c/m I s.zo

".iff","r"I uo " ]rr.r0 ]] ""ifi","i"I 
60 " 

Ito.zo

No.4
See Page 75.

Nos.412 and 414 Nos.420 and 422

] lst corner: rn/m
j 2ndcorner:32nds"

3rd corner: % ^/^4th corner:64ths'/

Packed one in a box.

$9.60
lt.t0

4t4 | lB inch
English I Z+



BROWN & SHARPE MFG. CO.

Cornbination Squares
Nos. 413,4L5'. 421 and 423

Ifeavy

Wf a.fr f f "".l"*..f ff ""a. With Ileads Not llardened
No.

413

Size Prie N;.fsizeII'"im

IB inch $7.20 415 rB t""h [GA
English 24 8.70 English 24 B.lo

421
English

and Metric

423
English

and Metric
6.60
B.t0

GRADI]ATIONS

Nos. 413 and 415 Nos.42l and 423

No.4
See Page 75,

'Without Center Head

Packed one in a box.

7.20
8.70

50 c/m
60

lst corner: m/m
2nd corner: 32nds"
3rdcorner:11 ^/^4th corner: 64ths"



BROWN & SHARPE MFG. CO.

Cornbination Sets
Nos. 4251 426,, 429) 430, 433 and 434

Feverse Sirle of Head.
Sirow irrg Level

Blades arc tempered

With Hardened Square and
Center llcads

With Square and Centcr
Ilcads Not Ilardened

Size

si""h f, o.oo
O.

425
English

$7.50
7.80
9.00
9.60
?50
7.80
9.00
9.60

434
English

and Metric

L2
IB

30
50

20 c/m
30

60

6.60
7.50

6.60
7.50
8.40
6.00
6.60
7.50
8.40

24 " 8.40
20 c/n 6.00

7.50
7.BO
9.00 i

9.60
50
60

I lst and 3rd corners: m/rn
No.4 cr I I Znd and 4th corners: 'l-2

Sce Page 75. I nr/m

one in a trox.

GB,{DUATIONS
Nos.429 anrl 430 Nos- 433 and .tr34

lst corner: m/rn
2nd corner:32nds'/
3rd corner: 1-2 m/m
4th corner: 64ths"

9 inch
12
IB
2l

nb ctm
30
50
60
t0-7rn
30
50
60

426
English

429
Metric

ADJ
English

and Metric

430
llletric



BROWN & SHARPE MFG. CO.

Cornbination Sets
Nos. 427 

" 
428, 435 and 436

Reverse Side ofHead,
Showing Level

Blades are ternpered

With Square and Center
Heads Not Ilardened

I Prico

$r2.60
13.20

1250
13.20

Heavy

With Hardencd Squarc and
Center Heads

435
Englisl and

Metric

436
English and

Metric

No.4
See Page 75.

Packed one in a box.

Nos. 435 and 436

lst corner: m/m
2nd corner: 32nds"
3rd corner: l-2 m/m
4th corner: 64ths"



BROWN & SHARPE MT'G. CO.

Cornbination Sets
Nos. 438, 439, 4421 443,,446 and 447

With Reversible

Reverse Side of Ilead,
Showing If,vel

Blades are

With Hardened Square and

No.

438
English

442
Metric

446
English

and Metric

C.enter lleads
Size I Price

9 inch I $S.ZO
12 " 9.00lB " I ro.20
24 " I 10.80
z[iti -[-ero
30 " I 9.oo
50 " I 10.20
60 " I 10.80
20 c/rn
30
50
60

Nos. 438 and

No.4or7
See Page 75.

With Square and Center
Hcads Not Hardened

439
Englisb

9 inch
t2
IB
24 .'
20 c/m
30
50
60

447
English

and Metric

2nd corner: 32nds"
3rd corner: %m/m
4th corner:64ths"

GRADUATIONS

lstind3idcorners: m/m



BROWN & SHARPE MFG. CO.

Cornbination Sets
Nos. 4401 44L, 448 and, 449

Heavy
With Reversible Protractor Head

Reverse Side of IImd,
Showing I*vel

Blades are ternpered.

With Square and Center
Heads Not Hardened

With Hardened Square and
Center Heads

$13.20
14.40

13.20
L4.40

448
English and

Metric

449
English and

Metric

GRADUATIONS

Nm- 440 md 441

No.4
See Page 75.

lst corner: m/m
2nd comer: 32nds"
3rd corner: th, m/m
4th corner: 64ths"

Packed one in a box.



BROWN & SIIARPE MFG. CO.

Protractors
Nos. 4501 452 and,454

Prico

$4.50
5.ro
6.00
6.90

4.50
5.I0
6.00
6.90

Reverse Si,le of Hea{,
Showing I€veI

Blades are ternpered

450
English

9 inch
12
1B

454
English and Metric

20 centimetres
30
50
60

20
30
50
60

centimetres 4.50
5.r0
6.00
6.90

GRADUATIONS

No. 450

l{.. 4 
"" 

?
Sce Page 75.

No. 454

lst corncr: m/m
2nd corner: 32nds"
3rd corner: l-2 n/m
4th corner: 6tXths//

Packed one in a bor.

lst and 3rd corners: m/m
2nd and 4th corncrs: l-2

m/m



BROWN & SHARPE MFG. CO.

Protractors
Nos. 451 and 455

Heavy

99

Blades are ternpered

451
English

lB inch
24

$8.40
9.60

455
Dnglish and Metric

50 ccntimetres
60

B.40
9.60

GRADI]ATIONS

No. 451

1st corner: m/m
2nd corner:32nds"
3rd corner: T-2 n/n
4th corner: 64ths'1

No. 4
See Page 75.

Packed one in a box.



BROWN & SHARPE MFG. CO.

Protractors
Nos. 456, 458 and 460

Vith Reversible Protractor Heads

460
English and Metric

Size

9 inch
12
IB
24

20 """ti-"t *30
50
60

ZO ceniit"etres
30
50

456
English

Prico

$5.40
5.70
6.90
7.50

458
Metric

5.40
5.70
6.90
7.50

5.40-
5.70
6.90
7.50

50"160"i
GRADUATIONS

No. 456 I No.45B

wo. a o" ? 
-l 

l.t ;;d 3rd coroer*, -/rrt
See Page 75. ,"*ilrd 4th corners: l-2

Packed one in a box.

No.460

lst corner: m/m
2nd corner:32nds"
3rd corner: I-2 m/m
4th corner: 64ths"



BROWN & SIIARPE MFG. CO-

Protractors
Nos. 457 and, 467

Heavy

With Reversible Protractor Head

Reverse Side of Head,
Showing Level

dr. l ,rr
,qjj . a, :,1:1

Blades are ternpered

Prim

$9.00
1o.20

9.00
10.20

GRADIIATIONS

No. 457

No. 4
See Page 75.

No.46l

461
English and Metric

centimetres

lst corner: m/m
2nd corner:32nds/'
3rd corner: l-2 m/m
4th corner: 64ths/'

Packed one in a box.



BROWN & SHARPE MFG. CO.

Separate Parts
FOR COMBINATION SQUARES, COMBINATION SETS

AND PROTRACTORS

I)rice of
Blades

Price of
Protractors

Re-
versible

$4.20
4.20
4.20
4.20
5-10
5.r0

Not }Iard-
lardened ened

$1.50
2.10
2.LO
2.40
2-40
2-40
3.50
3.50

$0.90
1.20
r.50
r.90
3.00
3.90
3.90
5.40

Tem-
pered

4t' or L0 c/m
6" ot l5 cfm
9" ot 20 cfm

!2" or 30 cfm
18" or 50 c/m
24't or 60 cfm
18" or 50 c/m Hy.
24" or 60 c/m Hy.

$1.20
1.50
1.50
1.90
1.90
1.90
2.70
2.70

$1.50
r.90
1.90
r.90
r.90
2.70
2.70

$1.20
1-50
r.50
1.50
1.50
2.40
2.40

$3.25
.r.4J
3.25
3.25
4.50
4.50

Scribers 20c. each
Level Glasses 20c. each
Levcl Glasses and setting same 45c. each

Bevel Protractor No. 492

The half circle is divideil into degrees

Length of Sliding Arm,
Inches

6
10

$r0.00
10.50

Packed one in a box.
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Irnproved Bevel Protractor No. 493

Protractor with 6" blade Price, $10.50 In Leather Casc,912.30

Protractor with 12" blade Price, 11.75 In Leather Case, 13.?5

Pro.lractor-with b-orh \. . . .price, 12.s0 rn Leather case, 14.506" and 12" blades I

Adapted fo. ull 
"1u"""" 

of work where angles are to be laid out or
established which do not rcquire such a fine degree of accuraoy as is
possible with a Protractor having a Yernier.

One side of the tool is flat, thus perrnitting it to be laid flat upon the
papcr or work.

The dial is accurately graduated to degrees over an arc of 180' read-
ing 0 to 90'from each extremity of the arc. It turns on a large ccntral
stud, uhich is hardened and ground, and can bc rigidly clarnped in any
position after setting.

The blade is about 1-16" thick, can be rrroved back and forth its
entire length and clamped indepcndently of the dial.

Packed one in a box.

Patented May 9, 1911
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Method of Reading the Vernier
On Irnproved Universal Bevel Protractor

fHE Vernier indicates every 5 mimrtes (5/), or one-twelfth of a degtee.

^ Each space upon the Vernier is 5 rlinutes shorter than two spaces

on the true scale.

When the line marked 0 on the Vernier coincides with the line marked
0 on the true scale, the edges of the base and blade are parallel. When
the swivel head is moved so the line on the Vernier next to 0 coincides

with the line next but one to 0 on the true scale, the included angle of
the base and blade has been changed one-twelfth of a degree, or 5

m inut es.

To Read the Protractor Setting. Read off directly from the true
scale the number of whole degrees between 0 and the 0 of the Vernier
scale. Then count, in the same direction, the number of spaces from the
0 of the Vernier scale to a line that coincides with a line on the true
scale; multiplying this number by 5, the product will be the number of
minutes to be added to the whole nunber of degrees.

For example: As the Vernier is shown in the cut it has moved 12

whole degrees to the right of the 0 upon the true scale, and the Bth line
on the Vernier coincides with a lineupon thetruescaleasindicatedby*.
Multiplying B by 5, the product, 40, is the number of minutes to be

added to the whole nurnber of degrees, thus indicating a setting of 12

degrees and 40 minutes (12' 40').
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Irnproved Universal Bevel Protractor
No. 495

Protractor with 6" hlade Price, $18.50 In Leather Case, $20.50

Protractor with 12f'blade Price, 19.75 fn Leather Case, 22.00

Protractorwith both 
1

6,, and.l2,, blades ). 
.. .Price' 20.50 In Leather Case, 22,75

Protractor No. 495 is well adapted for all classes of work where angles
are to be laid out or established.

One side of the tool is flat, thus permitting it to be laid flat upon the
paper or work.

The dial is accurately graduated to degrees the entire circle. The
swivel turns on a large central stud, which is hardened and ground, and
can be rigidly clamped by a thumb nut.

The graduations are below the surface, protecting them from wear.
The Vernier adds materially to the use of the Protractor in obtaining

fine measurements. It reads to 5 minutes or 1-12 of a degree.
The blade is about 1-16" tbick, can be moved back and forth its

entire length and clamped independently of the dial.

Packed one in a box.

Palented May 9, 19ll
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Irn

w
qEJh
aw

proved Universal Bevel Protractor

WITH ACUTE ANGLE AT'TACHNIBNT
Patented May 9, l9tl

Protractor with 6" blade Price, 922.50 fn Lcather Case, 924.50
Protractor with 12" blade Price, 23.?5 In Lcather Case, 26.00
Protractor with both \- -6,;-"rJiZ;, 

iril;; ]. .. .Pricer 24.50 In Lcather Case, 26.75

The. Improved Univ_ersal Bevel Protractor with Acutc Angle Attach-
ment is designed fcrr all classcs of work where arrgles are to ije laid out
and, with thc attachment, extremely small angl-es can hc easily and
quiukly cstablished. Alignrnents are correct, and-workrnanship through-
out the best.

One side of the tool is flat, thus pcrmitting its being laid flat upon thc
p.ap_er oq work. Thc dial is accuritely gratiuated to"clegrees the cntire
circle, the g^raduated surface being'<iepressed, thus protccting thc
graduations from wear.

A Vernicr, which reads to 5 minutes or one-twelfth of a degree, adds
materially^to the fineness to which angles can be laid out. A sniill thumb
piniol is furnished for securing extiemcly fine adjustments. It is in-
serled in llre back ol the prol"ra,'tor and enqages"with a geur which
snings lhe rlial in either direction.

The bladc is about 1-16" thick, can be moved back and forth its
entire length and clamped indepcndcntly of the dial.

Packed one in a box.
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Universal Bevels ",4
No. 4eB @ &

\ 
*_*;.

42
The slot in the blade of the 3" bevel has an offset which enables the

user to get angles that could not be obtained with a straight slot irr the
blade. The I 1-4" bevel is particularly useful on very small work.

^J -ffi- "*+"'l-:lll'"** Price

,t' l [qtf
4ffiM Irnproved Universal

%verNo'4ee

.,,T5;,xi;,u-.t:x*".1T"'i":'ll$ii#,*l"".t"tLh'-.i;'*Ji""":s""*
accurately {itted.

Each of the above packed one in a box.
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Cornbination Bevel No. 500

109

Price, 92.50

With this tool it is possible to transfer any angle from one surface to
another. ft can also be used for laying out angles as the back of the tool
is smooth and can be laid flat on the work.

The stock is 4" Iong and has a stud riveted to it lyhich holds the split
blade. The blade can be swung to any angle and clamped by the knurled
nut. The auxiliary blade is furnished with a clamp bolt and can be
quickly attached to the slotted blade and clamped in position. One end
of the stock is square and the other end is beveled to 45'. The auxiliary
blade is beveled on one end to 60o and on the other end to 30'.

Packed one in a box.
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Draughtsrnen's Protractor No. 510
Price" $10.00 In Leather Case, $12.50

Length

- Can be quickly set to any angle, used either side up and on either of
the two outside edues of the frame. It can be used l.o advanluse in
dividing a circle. transferring angles or laying off a given angle, wiihout
reselting, on either side of a line-.

The Vernier reads to ffve minutes.

- This Protractor forms a convenient extension of a T square and
freguently takes the place of 45o and 60o triangles.

Packed one in a box.

of blade, B 1-2rr
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Table for Use with Draughtsrnents
Protractor

Tablc for Dividing Circles
or Laying out Geornetrical Figures

120'
90'
72"
60'
450
360
300

25" 43'
22" 301

20"
18"
15"

30"
450

lB'-54'
30"
45"

54"-tBo
600

640 17',-38" 34',-12" 51',
67" 30',-45"

70'-50"-30"-10'
72"-54"

?5'-60'-45'

No. of
Sides

4
5
6
o

l0
t2
14
l6
1B
20

lncluded
Angle

Arrgles at Center
of Circles

Angles for Sides
of ,F-igurcs

30"
45"

36'-72"
300

22" 30'
lB'-54"
15"-45"

12" 51',-38' 34',-64" 17',
11' 15',-33'45'

10'-30"-50"-70'
9"-27"-45"

1" 30'-22" 30',-370 30/

Included
Angle

Tapers per Foot
and Corresponding Angles

Angle with
Center Line

1-B
1-4
5-r6

7-16
7-2
3-4
15-16

I
tt-2
I 3-4
2
2L-2

4

3 -35
4 -10
4 -46
5 -57
7 -08I -18
9 -28

0'-36',
| -r2r -30
1 -47
2 -05, _rq.
3 -35
4 -28

00-18'
0 -36
0 -45
0 -54
1 -02
1 -12r -47
2 -t4

. 4"-46',
7 -09
B -20
9 -31

1l -54
14 -15
16 -36
18 -55
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Irnproved Scales
No.

for Draughtsrnen
6L7

Thcse Scales are of steel, nickel plated, and of a design combining

lightness with strcngth. A 12" scale weighs llrt 2 1-2 ctz. The under side

of thc scale is beveled, thus bringing the graduat,ed side close to the

work, a distinct advantage in laying out work accurately. Ilach scale is

graduatcd on the two uppcr edges for its entire length and each gradua-

tion is thc same for the full length of the rule, thus eliminating the con-

fusion caused by many dissirnilar graduations on one edge.

No. til?,i'I' Grarlrrari.n l'rice

6 I On one edge 1-64" other edge 1-100" $1.70
6 | On one edge 1-32" other edge 1-64" 1.70
6 On one edge 1-16" other edge 1-32" f.?0

5l7 L2 I O" one e<Jge 1-6.tr'l other edge l-100" 2.00
T2 On one edgel-32" other edge 1-64" 2.00

| 72 On one cdge 1-16" other edge l-32" i 2.00'l

Special Scales llfade to Order

Prices on Application
Packcd ono in a box.
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Draughtsrnen's Steel Straight Edges
No. 525

No. I Length, Iuchcs width, rnches ,,ilf;3*iX,l"n""

113

Straight Edges are convenienl for laying out long angular lines on lull
sizedrawingsof machines. elc. Thcy aremade of tool steel. accuralely
ground, light and casy to handle.

t5
1B
24
30

525 36

I t-4
t l-2
I t-2
r 3-4
2
2 t-4
2 t-2

3-64
3-64
3-64
3-64
l-16
1-16
1-16
5-64
5-64

$2.30
2.60
3.00
4.00
5.25
6.50
8.00

12.00
r5.00

42
4B
60
72

234
2 3-4

l

No.

3-16
t-4
L-4
L-4
9-32

Price

$3.00
4.40
o. /5

11.50
76.25
22.O0
32.00

t2
IB
24
36
48
60

3-4

l-B
t-B

13
13
2
J
J
3l
31

I

These straight edges are made relatively thick, to insure rigidity.
Thcv are beveled on one cdge only, the beveled edge being I-16" in
thickness.

Beveled Steel Straight Edges No. 526

Thickness, fnches-- -e-ro--.

526
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Steel Straight Bdges No. 527

Tho.o Straight Edge's are hardened on lhe edqes onlv. Tlrov are \erv
scrriceuble nliere hairl irnd (lrnlinucd usc is rcquired of tl,"'n.

No. Lcnglh, lnchcs width, rncrres ,.,,lil:::JlT;1f;""

o4t

I er-B
5 1-2)z

r0 3-4
13 3-4
17
20

)ot
t)Jlrq

15-16
I 1-B
t 3-B
I 3-4
2 r-16
2 7-16

J
3 r-4
3 Ji-B

1-16
5-64
5-64
5-64
5-64
5-64
7-64
7-64
1-B
t-B

$1.00
1.50
r.75
3.00
4.00
6.00
7.00
9.00

12.00
r5.00

Standard Steel

Thesc Straight Edges are not hardcned.

No. Irength, Inchs Width, Inches Approximate
Thickness, Inches Price

528

6
9

12
IB
24
36
4B
60
no

1
I
I
I
2
2
J
3

1-16
1-4
r-2

t-2

5-64
5-64
5-64

7-64
7-64
1-B
1-8

$0.75
1.25
1.75
2.75
4.00
6.50

11.00
r6.00
n.00

Ilach of the above packed one in a package.
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Toolrnakerse I(nife-Edge Straight Edges
No. 530

For work requiring extreme accuracy, the knife-edge straight edge is
comrnonly used. The testing edge is very narrow and is of semicircular
cross section so that a line contact is obtained instead of a flat contact, as

with straight edges having flat edges. This line contact shows any minute
curvatures which may exist, and as the edge is curved, the accuracy of
the test will not be affected if the straight edge is not held exactly at
right anglcs with the surface being tested.

2 1-[ 13-16 $3.30530 'ri_! I j3_i3 I l:?3
] or-+ | n-re I a.rc

The above Straight Edges are furnished in cloth-covered cases.

prim

Testbar in cloth-covered case.. ........$4.S0
Leathercaseforcompleteset..... ...... f.25
Cloth-covered case for test bar. . .. .. . . . .SO

Cloth-covered case for single straight edge. .30

Packed one in a box.
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Toolrnakers' Knife-Edge Straight Edge
Set No. 531

Price, Cornplete in Leather Case, 925.20

Consists of Glass Test Bar and 4 Straight Edges, I each, 2l-4",
14,r, 4l-2,, and 6l-4,, long.

Narrow-Edge
Straight Edge

Set No. 536
Consists of six Narrow-Edge

Straight Edges, of tempered
steel, being 5-64" thick and
19-32" wide. They are l-2",
3-4", 1", LI-4", ll-2" and,
2" long.

Price, Cornplete in Leather C""", ffiT94'S
Each of the above packed one set in a box.



Hardened Cast Steel Try Squares No. 540

The length of blade, as given, is from the inner edge
of the beam to end of blade.

Substantial \Yooden Cases for protecting the Squares
when not in usc can be furnished when desired. For
prices, see following list.

Length of Blade,
Inches

Jr-z
4 L-2
6
9

BROWN & SHARPE MFG. CO. tL7

Lengl,h of Beam,
Inches
r 9-16
2 7-16
3 9-16

5 5-B
7 1-B
B:]-16

1.0 1-.1

Irnproved
I{ardened Cast Steel Try Squares No. 541

The construction of large Try Squares has been improved
by securing the blade to the bearn by means of screws, whcrc-
by they are made nlore pernranent and accurate and can be
morr- readily and econornicully repuired.

Thc length of blade, as given, is from the inner edge of
bearn to end of blade.

The screws should be adjusted only at our works.

Price includes a Substantial Wooden Case.

$51.50
68.50
85.50

Each of the above packed one in a box.
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1 l-2

4l-2
6

1 9-16
2 7-t6
3 9-16
{ )-o

fi2.25--
2.25
2.50
2.50

Graduated Steel Squares No.544
t,j'r'','lritrjlr:i':rrf;]:tryiltllllii.il,llri:tlllllllll,itlltlL$l4:X

! 3 .i . .-.i

r*s 11ijf$n}?Y1iji,re' ' ' '-'""1 Not lrarrlencd

The length of bladc, as given, is the extrenre lensth of the
orrtside ctlge. lt is gradualed to 32ds of un inrih on onc
corner of car;h side.

Substantial \Yoodcn Cases for protectinq tbe 9" and
12" squares whcn not in use, can bc furnished-when desired.
tr'or prices, sec following list.

- no.- Length oi Bladc, I*rr"- ] r^,.*.r' 
"i 

p**, ro"r*t T_ p.i"" f t'.i*r!*g3 [- 2 lffi.sol4 | 29-16 I 5.?0544 i 6
le
l12 6 1-16 1 11.40

Eacli of the above pactea o.re in a lox.

nt-i" I ;305 I r2.o0

Steel Squares with Beveled Edges No. 542

Ilardened

Designed for all classes of work where the rcquirements
are moit exacting. The blades are bevelcd on both edges of
each side, furnishing practically a line contact with the
work. The bearns and edges of the blacle arc hardencd and
accurately ground for parallclisnr.

Substantial \Yooden Cases for protecting the squares
when not in use can be furnished when desired. For prices,
see followirrg list.

ofBlade, Inclu F;i*rc*

542
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Thin Steel Squares No. 547

Graduated

The 2" and 3" squares are graduated in l6ths and 64ths of
an inch on one inside and one outside corrrer of one side and
sirnilarly to 32ds and 64ths on the other.

The 4",6",8", and 10" are graduated on both sides to
l6tLs and 32ds of an inch.

Length of Blade,
Incbes

Wirlth of Rlade, Price

$2.r0
2"70
3.60
5.10
6.60
B.t0

.,

4
6

l0

Inches

t-2
J-at
3-4

1
I t-B
I l-4

Packed as follows: 2" tn 6", inclusive, six in a box; B" and
10", one in a package.

Steel Square
For Millwrighrs No. 550

Price, 917.00
Designed to meet the wants of those desiring a more accurate

tool than the ordinary carpenter's square.
Long blade, 24" long,2" wide
Shoit blade, lB" Iong, I 1-2" wide

Roth blades arc 5-32" thick ai'' the corner where they unite,
and taper down to I-16" at their cnds. They have similar gradua-
tions on hoth sides, one inside and outside corner being graduated
in Bths and the other inside anrl outside corners giaihrated in
16ths. One inside and outside corner of one side has the first inch
graduated in 64ttrs and the second inch in 32ds and similarly
on the other sidc.

Packed one in a package.



120 BROWN & SHARPE MFG. CO-

Die Mahers' Square No. 552

This square is a tool
with which die clearances

are quickly and easily ob-
tained and is also very use-

f ul to the patt€rn rnaker for
getting angles and drafts .

on patterns.
The blade can be set

for any angle up to B de-

grees either side of tfie
zero.\\ hensosetthe gradu-
ation on the pointer takes
the same angle as the blade
and the number of de-

grees are accurately regis-

tered on the graduated

body.
The.blade is graduated for one inch from either end in 32nds of an

inch on one side, and 64ths of an inch on the other. One end is made
narrow, being 7/64ths of an

inch wide for 5/Bths of an

inch, the remainder of the
length being 7/32nds of an

inch wide. The narrow end
of the blade is very useful in
small holes and narrow dies.

The body of the square is
hardened and ground, and is
approximately 2 1-4'f long,

5-8" wide, and 3-8" thick.

Packed one in a box.



BROWN & SIIARPE MFG. CO.

Adjustable Square No. 554
fSquarc ..$3.60

Price{Square, with either bevel or namow blade. .. 3.90

fsq.ro.",cornplete ...,..4.2O
Square sent complete unless otherwise ordered.

The blades of this square may be adjusted to any length and can be
used in places where it would be impossible to use a square with a fixed
blade. It is particularly useful to toolmakers on small work.

The blades arc so held in the beam as to insure accuracy between the
blade arld thc body.

The blade with tJre beveled ends can be used to advantage in check-
ing angles, establishing 60 and 45 degrce angles, and checking thread
tools. ft finds a large varicty of uses around the shop. The narrow blade
is graduated on one side in 32nds ofan inch and can be used in small
holes where an ordinary try square could not be used.

Packed one in a box.

t2t
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Caliper Squares
Nos. 560, 561 and 562

rnHE Caliper Squares, listed on the following page, are conveniont
t fo. u large class of work where extreme accuracy is not required,

and arc also valuable for usc in duplicating work when the nurnber of

pieces will not warrant thc expensc of fixcd gauges.

One jaw, or rneasuring point, is fixed, being an integral part of the

bar, the othcr is carried by a sliding head that rnay be adjusted along

the bar.

Quick adjustment of the points is secured by releasing both clamping

screws and sliding the adjustable head the required distance along

the bar.

Fine adjustment of the points may then be made by clamping the

thumb screw at the right and turning the knurled nut on the hori-

zontal screw.

These Caliper Squares take inside as well as outside measurements

and have hardened jaws.
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Caliper Squares No. 560
Icogth of I Width ol I PrireWiilrout

Jaws, lJawsClosed,l Adjusting
Inche I Inches l St".- "

$9.00 | $10.20 $1.755601 6 lz I r-a I io.so l-it:to -t.oo
15.00 t7.40 3.00

Graduation-One side in 64ths, other side in 100ths of an inch.

Caliper Squares No. 561

1-4
1-4
J-O

561
100
150
250

r0.80
15.00

6
6

10

Price With I Prico
Adjusting I of

Screw I Cas

13.20 2.00t7.40 3.00

Prie
Without
Adjust-

rng
Screw

$9.00
10.80
r5.00

Grad.uation-One side in half millimetres, other side in lO0ths of an inch.

Each of the above packed one in a box.

Price Without
Adjusting

Screw

$9.00 $10.20 $1.75

Graduation-One side in half millimetres, other side in millimetres.

Caliper Squares No. 562
ENGLISH AND METRIC MI'ASURE

kngth of I Iength of
Enslish I Metric
Gradua- I Gradua-

tioD, I tion.
fnche I m/m

-1 t*
562 6 150

9 250

Width of
Jaws Clrcd,

a/m

Width of
Jaws

l':T: -4
I-4ot 6
1-4 or 6
3-B or 10

Icngth of
Jaws

lnches m/m

I 1-2 or 38
2 or50
3 1-4 or B0

Price
With

Adjust-
rng

Screw

$r0.20
r3.20
17.40

Prico
of

Case

$1.75
2.O0
3.00
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Description of the Vernier and Its Use

frN the bar of the instrument is a line of inches numbered
f.-l o, !,2, etc., each inch being divided into ten parts and
each tenth into four parts, making forty divisions to the inch.
On the sliding jaw is a line of divisions (calledaVernier, from
the inventor's name) of twenty-five parts, numbered 0, 5, 10,

15, 20, 25. The twenty-five parts on the Vernier correspond,
in extreme length, with twenty-four parts, or twenty-four
fortieths of an inch on the bar; consequently each division on
the Vernier is smaller than each division on the bar by one

thousandth part of an inch. If the sliding jaw of the Caliper
is pushed up to the other jaw so that the line marked 0 on
the Vernier corresponds with the 0 on the bar, then the
two next lines to the right will differ from each other by one-

thousandth of an inch, and so the dilference will continue to
increase, one-thousandth of an inch for each division, till they
again correspond at the line marked 25 on the Vernier. To
read the distance the Caliper is open, commence by noticing
how many inches, tenths, and parts of tenths the zero point
on the Vernier has been moved from the zero point on the
bar. Now count upon the Vernier the number of divisions,

osl0 15a0?5
Yernier
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until one is found which coincides with the one on the bar,
which will be the number of thousandths to be added to the
distance read off on the bar. The best way of expressing the
yalue of the divisions on the bar is to call the tenths one
hundred thousandths (.100) and the fourths of tenths, or
fortieths, twenty-five thousandths (.025).

For example:
As the Vernier is shown in the cut it has been moved to

the right one and two-tenths inches, or 1.200", as indicated
by the bar; and the sixth line on the Vernier coincides with a
line on the bar, thus making six thousandths (.006) of an
inch to be added to the reading from the scale, which would
make the total reading one and two hundred and six thou-
sandths inches (L.206").

How to Read inside lneasurernente with a Vernier
Caliper Graduated in English and Metric Measure
With the combination English and Metric Verniers, the

caliper points are the same width as those of the plain Eng-
lish. Where both the inside and outside measurements are
taken from the same side of the Caliper, the inside measure-
ments are obtained as follows:

On the English Measure side of Lhe 6" Vernier, two and
one-half tenths or two hundred and fifty thousandths (.250)
of an inch should be added to the apparent reading of the
Caliper for the space occupied by the caliper points. With the
I2l/ and 24'l Verniers, three-tenths or three hundred thou-
sandths (.300) of an inch, and with tlrre 36", one-half or fiye
hundred thousandths (.500) of an inch.

On the Metric Measure side of the Vernier 6.35 m/m
should be added to the apparent reading of the 150 m/m,
7.62 m/mto the 300 m/m, and 600 m/m Calipers, and 12.20
m/m to the 900 m/m Caliper.
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, Vernier Calipers

Nos. 5701 57L and 572

r[rFfE Vernier Calipcr shown in the lower left corner of the page
I was inventecl bv Jos. R. Brown in l8lil, and, as far as is known, was

"the first practical prccision tr:ol within the reach of the ordinary
mechanic."

The Vernier Calipers listed on the opposite page (with thc exception

of No. 5?2) takc inside as well as outsidc measurcments direct- They are

graduatcd to read on one side for outside, emd on thc other side for inside

mcasurerlcnts. This feature enablcs the user to rcad eithcr inside or

outside nrcasurcments direct from the caliper without calculation.

\Vith the English and }lletric Caliper, No. 572, it is ner:essary to add

the thickncss of the measurirrg points to the caliper rcading for inside

measurements.

Thc jaws are hardened and ground. Points are placcd on thc bars and

slides so that dividers can bc set to transfer distances.

A 1-4" Standard Intcrlal Cylindrical Gauge is furnished when de-

sired, for testing the accuracy of the adjustment of the Caliper. Price
of Standard, $4.50 extra.

The fustandoriginalVernierCaliper,so faras
ie knom, inventcd in 18i1, by Jos. R. Brown.
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Vernier Calipers No. 570
Graduated on both front and back to read, by means of a Vernier, to

thousandths of an inch.

No. 
i "li3:{{.,$ { 

*"'il"i'"{"*,i ^"t"::'-tb",H:tl' Price With
Cme

PrieWith-
out Case

570
6

T2
24
36

rt4
2l-4
2 t-4
2 3-4

L-4
3-10
3-10
r-2

826.75
34.00
49.00
87.00

$24.00
30.00
42.OO
72.00

Vernier Calipers No. 571
METRIC MEASURE

Graduated on both front and back to read, by means of a Vernier, to
50ths of a millimetre.

No.
.l-ength of

Graduatioa,
m/m

LengthofJaws,
m/m

Approximate Widil
of Jaws Closed,

m/m
Price With

Cme
PricoWith-

out Caso

571
r50
300
600
900

31
s7
57
69

6
6
6

L2

fi26.73'34.00
49.00
87.00

$24.00
30.00
42.O0
72.00

Vernier Calipers No. 572
ENGLISH AND. METRIC MEASURE

This Caliper reads in both English and Metric Measure. Graduated
to read in thousandths of an inch on one side and 50ths of a millimetre
on the other.

No.
longth of

Gradriation,
Inches m/m

Length of
Jaws,

fnches m/m

Approximcle width 
I price wirh price with-

t""'"ill" '''il); I c*u oul case

572
6 or 150

12 or 300
24 or 600
36 or 900

I 1-4 or 31
2 l-4or 57
2 l-4or57
2 3-4or69

l-4 ot 6
3-10 or B
3-10 or B
1-2 or 13

fi26.75 | $24.00
34.OO 30.00
4e.oo I az.oo
87.00 I 72.00

All Vernier Calipers listed on this page are furnished in cases. unless
otherwise ordered.

Each of the above packed one in a box.
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Depth of Gear Tooth Vernier Caliper
No. 573

For Deterrnining Accurately the Depth of Gear Teeth

ENGLISH OR }IETRIC IIIEASURE

P"i"e, in finished wooden case, $34.00
Price, withoutcase . ...., 30.00

Furnished in case unless otherwise ordered.

Measuring the bottom diameter of gears provides an accurate check

on the cutting operation and insures the duplication of any desired

standard.
This tool, therefore, is found especially valuable in the Automotive

Shop for rrreasuring transmission gears where it is impossible to use our
regular Vernier Calipers on account of the thickness of the jaws.

Being very similar to our 12" Vernier Caliper with the exception
of the shape of the jaws, this tool can also be used for outside
measurenlents.

Graduated on one side only.
Depth of jaws , I i-8" or 46 rnf m. Width of measuring surface, 1/32"

or B/10 m/m.
Packed one in a box.
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Thread TooI Verniers No. 576
ENGLISH AND METRIC MEASURE

60o Thread Tool Vernier, in Leather Case, 926.75
55o Thread Tool Vcrnier, in Leather Case, 926.75
29' Thread Tool Vernier, in Leather Case, 926.75

Price Without Case, 925.00
Furnishcd in case unless otherwise ordered.

This tool is recommended to the manufacturer looking for an extremely
accurate instrument for measuring thread tools of different pitches, as it
eliminates the necessity of keeping a large numbcr of gaugcs on hand.

When in use, the sliding jaw is set for the width of point of tool of
the required pitch. The thread tool is then ground so that the point

bottorns on thc hardencd steel strip in-
serled in tbc blade and lhe sidcs rcst
against the jaws of the tool.

Tlrc jaws or measuring surfaces are
carefully hardened andground, the angle
being carefully tested for accuracy. The
Vernier reads in thousandths of an inch
on one side of thc tool and in 50ths of a
millimetre on the other. The tool is
graduated for one inch and twenty-five
millimetres on the respective sides.

Packed onc in a box.

t29
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Thread Tool Gauges No. 577

60o Worrn Thread Tool Gauge, 96.75
55o Worm Thread Tool Cauge, 6.75
29o Worm Ttrread. Tool Gauge, 6.75

Leather Case, Price, 91.75

This tool can be accurately set by inserting a plug gauge or a thick-
ness gauge blade in the opening on the top. The sliding jaw is clarnlx:d

by the knurled screw and set for the width of the point or flat of l,he

tool for the required pitch. The thread tool is thcn grorrrrd urrtil the

point bottoms and the sides rest against the jaws of the trxrl.

The jaws or measuring surfaces are carefully hardened and ground,

the anglcs being carefully tested for accuracy.

These gauges cover all pitches and elirrrinate the necessity of keeping

a large nurnber of individual gauges on hand.

Packed one in a box.
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Gear Tooth Verniers Nos. 580 and 5BI
No. 580 No. 5Bl

ENGLISH MEASURE METRIC MEASURE
Reads to thousandths of an inch Reads to fiftieths of a rnillimetre

20 diarnetral to 2 diarnetral pitch II/4 xn/n to 12 rn/rn rnodule
Price, in Leather Case . . . . $42.?5 Priceo in Leather Case.. . . $42.?5
Price, without Case. ,. . . . 40.00 Price, without Case . . .. . 40.00

10 dianretral to I diarnetral pitch 21-2rn/rnto 25 m/m module
Price, in Wooden Case. ..$63.00 Price, in Wooden Case. . .$68.00
Price, withorlt Case. .. .. , 60.00 Price, without Case . ., .. 6,0.00

Furnished in case unless otherwise ordered.

131

For the purpose of accurately measuring
the thickness at pitch line or chordal thick-
ness of sear teelh and the distance from theness oI gear teeln and tne drstance trom tne
top of the tooth to the chord. By the use of
this Vernier- comoensation mav be made forthis Vernier, compensation may be made for
variation or error in size of blanh when settinsset_ting
for distance from top to pitch line of tooth.

The thickness of the tooth at Ditch litooth at pitch
and the addendum are measured respectivel

line
rely
theby a jaw and tongue which move upon

arms.
Both the sliding jaw and tongue are pro-

vided with adjusting screws,

Each of the above packed one
in a box.
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Yernier Height Gauges No. SBb
,'trrHE Vernier Height Gauge brings a
I high degree of accuracy to any work

for which it is used. In the tool room
on jig work it is especially desirable for
locating bushings in jigs and getting
heights or projections from plane surfaces,
etc.

A combination marker and extension is
furnished for the movable jaw and is very
handy for scribing lines on the work.

The 10" Gauges, both English and
Mr.tric, are gradl-ualed to readinside as
well as outside measutements direct from
the bar.

lB" Gauge
Base, 5" long, 2" wide

7-8" high.

I0" Gauge
Base,3" long, I 1-4" wide

3-4" high.
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Vernier Height Gauges No. 585
ENGLISH, METRIC, OR ENGLISH AND METRIC M&\ST]RE

10" Height Gauge
Price, in Leather Case, 941.fi)
Price, without Case. .. . 36.00

Furnished in Case unless otherwise ordered.

English Measure. Graduated to read on one side, between the
jaws, from 0 to 10", and on the other side, outside the jaws, from I l-8,,
to 10" by thousandths of an inch.

Metric Measure. Graduated to read on one side, between the
jaws, from 0 to 25 c/m, and on the other side, outside the jaws, from
28 m/m to 25 c/rn by 50ths of a millimetre.

English and Metric Measure. Graduated to read on one side
from 1 1-8" to l0'/ by thousandths of an inch, and on the other,from
28 m/n tn 25 c/n by 50ths of a millimetre. Both these measurements
are outside the jaws.

18/ Height Gauge
Price, in Wooden Case, 995.fl1
Price, without Case . .. . 90.00

Furnished in Case unless otherwise ordered.

English Measure. Graduated on one side only to read from I l-2rl
to 1B'/ by thousandths of an inch.

Metric Measure. Graduated on one side only to read from 40 m/m
to 46 c/m by 50ths of a millimetre.

English and Metric Measure. Graduated to read on-one side from
L T-2" tal&ttby thousandths of an inch, and on the other, ftom 40 m/m
to 46 c/m by 50ths of a millimetre.

Each of the above packed one in a box.
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Height Gauge Attachrnent No. 598

For Use with fnside Micrometers Nos. 260 and 261

Price, $2.25

The base shown above is designed for use in connec-

tion with Inside Micrometers Nos. 260 and 261, and

makes a reliable Micrometer Height Gauge.

The measuring rod is inserted through the underside

of the base and the angular grooyes on the rods allow the

clamping fingers of the attachment to spring in place. By

turning the knurled nut the rod is firmly held in an upright
position. The micrometer is then adjusted and clamped to
the upper end of the rod.

The base has a V-shaped groove in the bottom, which

adapts the tool for use in cylindrical work

Packed one in a box.



Vernier Depth Gauge No. 600
ENGLISH, METRIC, OR DNGLISH AND

Gauge with 6" blade

prt"" 
{HhT,:ltS:", 

*l[:?8,

Gauge with 6" anl.d.l2" blades

P"t""{+?,.LoT.:l"i"sii.:*3i.33

Furnished in case unless otherwise
ordered.

For obtaining the depth of holes, recesses in
dies, distance from a plane surface to a pro-
jection, etc. The blades are I-4" or 7 n/m
wide. The six-inch blade allows measure-
ments to be made 3l-2" or BB m/m deep
and the 12" blade 9l-2" or 238 m7m
deep.

English Measure. Graduated on the
front to read in 64ths of an inch on one
corner, ald, by means of a Vernier, in
thousandths of an inch on the other.

Metric Measure. Graduated on the
front to read in half-millimctres on one
corner, and, by means of a Vernier, in
50ths of a millimetre on the other.

English and lletric Measure.
Graduated on the front
to read, by means of a

Vernier, in thousandths of
an inch on one corner, and in 50ths of a
millimetre on the other.

Packed one in a box.

MEASURE
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Microrneter Depth Gauge No. 605

ENGLISH MEASURE
RangerOto2L-zt'

by thousandths of an inch

METRIC MEASURE
Range. 0 [o 63 rn/rn

by hundredths of a millimetre

2" Base, Price, $8.?5

Leather Case, $1.25
4" Base, Price, $9.50

Leather Case, 92.fi)

The micrometer screw in these gauges

has a one-half inch movement. The adjust-
able rod is graduated each half inch and

the graduations are of such a form and

depth that the clamping fingers, at the
end of the gauge, spring in, and allow the
1-2rl adjustment of the rod to be quickly
and positively made.

The base is about 7-16'thick a:rd to-
gether with the point of the rod, is
hardened.

Packed one in a box.
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Microrneter Depth Gauge No: 607
ENGLISH MDASURE oT METRIC MEASURE

Range, 0 to 3" Range, O to 75 n/rn
by thousandths of an inch by hundredths of a millimetre

2 1-2" Base
Price, $9.00;Vith Ratchet Stop, $9.50; Leather Case, $1.80

4f'Base
Price, $11.50; With Ratchet Stop, $12.00; Leather Case, $2.20

=..-=.=4!||=.=..

Micrometer Depth GauEe No. 607 is a serviceablc and dependable
tool of a design which makes it at once practical and desirable.

The Micrometer Screw has a movernent of l" and the range from
0 to 3" is obtained by the use of the three measuring rods furnished.
The rod desired is easily and quickly inserted in the Gauge tlrrough a
hole in the Micrometer Screw.

The rods measure from 0 lo 1", T" to 2". and, 2" to 3", English
Measure, or 0 to 25 n/m,25 m/m to 50 rn/m and 50 m/m to 75 m/m
Metric Measure.

Packed one in a box.
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METRIC MEASURE
Range, 0 to 95 m/m

Packed one in a box.

Universal Depth Gauge No. 610
ENGLISH MEASURE oT

, Ranger 0 to 3 1-8"

,,lls
BXwS & sltARlg Efe Ca'. 6'0

Pdcej $5,ffi

This depth gauge is especially handy
to t<rlmakers and diernakers for get-
ting depths in places where a gauge
with a permanent blade could not be
used. The blade can be swiveled com-
pletely around as shown below.

A spiral spring in lhe barrel forccs
the blade against the bottom of the
hole or recess to be measured, and a
clamp nut at the top of the barrel
clarnps the blade securely in the posi-
tion desired.

The base is about 3" wide, 7-16"
thick and is hardened and ground.

The blade in the English Measure
gauge is a 6" Narrow Tenrpered Stcel
Rule, furnisbed with either No. l0 or
11 graduation.

The blade of the Metric Measurc
sause is a l5 ecntirnetre Narrow Tettr-
frerel Steet RuJe, gruduatett in nrilli-
rnetres on one side, and in half milli-
metrcs on the other.
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Spring Depth Gauge No. 612

2" Base Price, $4.00

4" Base Price, g5.00

A spiral spring in the barrel
forces the rod against the bot-
tom of the hole or recess to be
measured. This spring holds the
rod positively on the bottom of
thework and, by use of the clamp
screw, the rod is securely locked
in position.

The base is about 7-16" wide,
and the rod about 1-8" in
diameter, both the base and
lower end of the qod being
hardened.

Measures to 3/' in depth.

Packed one in a box.
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Spring Depth Gauge No. 613

Price, $5.fi)

The rod is held by a friction
clutch that is free to move un-
der pressure of a spiral spring

and enables approximate set-

tings to be quickly made. The

spring holds the rod positively

on the bottom of the work and

by use of the clamping nut at
the top of the barrel the rod is
securely locked in position.

The base is 3" wide and 13-32"

thick. Measurements to 4" in
depth can be taken.

:t'-':... ll$

Packed one in a box.
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6 In. Rule Depth Gauge No. 615

ENGLISH MEASURT,
Range, o to 4l-2tt

METRIC MEASURD
Range. 0 to ll3 rn/rn

Price, 91.50

The heacl of this 6" Rule
Depth gauge is made of
hardened steel, 2" wide and
1-8" thick, and is of a form
especially designed for con-
venience in measuring.

The blade of the English
Measure gauge is a 6" Nar-
row Tempered Steel Rule and
can be furnished with either
No. 10 or 11 Graduation.

The blade of the Metric
I\'Ieastue gauge is a 15 c/n
Narrow Tempered Steel Rule
graduatcd in millimetres on
one side and half-millimetres
on the other.

Packed one in a box.
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IJniversal Surface Gauges
Nos. 6201 621 and 622

1lUR line of Surface Gauges has been so designed that a wide range
v of adjustments can be readily made by means of the knurled
adjusting screw.

The spindle and the bolt and bushing through
which it passes are locked in the position of ap-
proximate adjustment by the knurled nut atthe
boss on the base. The fineadjustmentcan then
be used to obtain the exact setting.

The base is of a form most convenient
to handle. A V-shapedgroove in the bot-
tom especially adapts it for cylindrical
work. ft has two gauge pins in the
rear end that can be pushed down
and used against the edge of a sur-
face plate or the side of a T-slot.

The spindle swivels and can
be securely clamped in any
position from the vertical to
the horizontal. The scriber
may be used below the
base as adepth gauge.
For small work the
spindle may be re-
moved and the
scriber insert€d
in the spindle
swiveling
bolt where
it is readi-
ly adjusted.
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Universal Surface Gauges No. 620
No. price

62OL With 4" Spindle, Base Not flardened. . -. ... . .$3.50

6208 With 4'l Spindle, Basellardened..... ........ 4.10

Size of Base, 2l-4't x I l-2'l

Universal Surface Gauges No. 621
No. price

62lA With 9" Spindlc, Base Not Hardened. .... .. .$3.50

6218 Vith 9" and 12" Spindles, Base Not Hardened.. . . . . . 4.00

62lC With 9" Spindle, Basellardened..... ........ 4.75

621D With 9" and l2'l Spindles, Base llardened.... ... . . . . 5.25

, Size of Base, 3l-5" x2l-2"

Universal Surface Gauges No. 622

Heavy Base

No. Price

622L With 12" Spindle, Base Not Hardened. . . . . . . $4.f5
6228 With 12" and lB" Spindles, Base Not flardened... . . . 4.75

622C With 12" Spindle, Baselfardened..... ....... 5.40

622D With 12" and lB" Spindles, Base llardened... .... . . . 6.00

Size of B,ase, 4" x 3 3-8"

Each of the above packed one in a box.
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Planer and Shaper Gauge No. 625

Price, gr[.50

With this gauge the time spent by
the planer hand in adjusting the cut-
ting tool is reduced to a minimum. By
setting this gauge to a micrometer, sur-
face gauge or caliper and bringing the
planer tool in contact with it, the first
cut may be relied upon to give the
desired dimension.

The slide is so designed that with
one extension it is possible to get a tool
setting from 72" to Br/2". The base,

slide and extension are made of high
quality steel and hardened and ground.

Packed one in a box.
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The shape of the blades of Brown & Sharpe Screw Pitch Gauges
adapts -them for the threads of nuts as well as of screws. The arran-ge-
ment of blades, hinged on each end of the case, enables the mechanidto
quickly selcct the desircd blade and place it in position for use. The
number of threads per inch and double the depth of thread in decimals
are stamped on each blade.

Gauge No. 630 contains the following threads per inch: 9, 10, 11,
l1 1-2, 12, 13, 14, 15, 16, 18 and 20 on one end and 22,24,26,27, 28,
30, 32, 34, 36, SU and 40 on the other.

There are 22 pitches, including pipe thread, threads pcr inch, tl 1-2
and 27. B pitch can be determined by using the 16 pitch blade.

Screw Pitch Gauge No. 630
"V" Threads

22 Pitches, 9 to 40
Including Pipe
Thread Pitches

Pricc, $1.25

Screw Pitch Gauge No. 631
ooV" Threads

24 Pitches, 4 to 30

Screw Pitch Gauge No. 632
"V" Threads

30 Pitches, 4 to 42

Similar in design to Screw Pitch Gauge No. 630. It contains 24 bladcs
with the following threads per inch: -\,41-2,5,51-2,6, ?, B, 9, 10, lf ,
1l l-2 and 12 on one end and 13, 14, 15, 16, 18, 20, 22, 24,26,27, 28 attd
30 on the other.

Price, $1.50

Price, $1.75

Similar'i4 design to Screw Pitch Gauge No. 630. ft contains 30 bladcs
with thc following threads per inch: 4, 4I-2,5,51-2,6, 7, B, 9, 10, 11,
11 1-2, 12, 13, 14 and ljl on one end and 16, 18,20, 22,24,26,27,28,
30, 32, 34, 36, 38, 40 and 42 on 1he other.

Each of the above packed one in.a bor; twelve boxes in a carton.
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Screw Pitch Gauge No. 633

"V" Thrcads
5l Pitcheso ,1 to 84[

Price, $2.75

For the mec.hanic who has use for a gauge with a great variety of
pitches this gauge is just thc tool. The triangular shape of the frame
permits the compact housing of 51 blades, suitable for checking the
threads of nuts as well as screws.

It is easy to use and the blades can be quickly selectcd as the different
pitches of each group:of blades are stamped-on the outside of the frame.

This gauge covers all pitches of V threads, including pipe threads,
threads per inch, 11 l-2 and 27. B pitch can be,determined by using
the 16 pitch blade. The number of threads per inch and the double dcpth
of threads in decimals are stamped on each blade.

This gauge contains the following threads per inch: 4, 4 L-2,5, 5 1-2,
6,7, B,9, t0,11,11 1-2, t2, t3,14,15,16, tB,20,22,24,26,27,28,
30, 32, 34, 36, 38, 40, 4.2, 44, 46,48, 50, 52, 54, 56, 58, 60,62, 64, 66,
68,70,72,74,76,78,80, 82 and 84.

Formula for V thread: D : Outside diameter of tap
r _n 1.733 d:Bottom
" -" - N N:Number of threads per inch

Packed one in a box; twelve boxes in a carton.
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Screw Pitch Gauge No. 634
, stY" Threads

Screw Pitch Gauge No. 635
U. S. Standard Threads

25 Pitches, 21-4 to 2.O

Screw Pitch Gauge No. 634 is especiallv desisned for those who re-
quireg gauge fo-r dstermining the number of thrdads per inch of screws
with fine threads. The number of threads per inch and the double depth
of the thread in decimals are stamped on each blade.

It contains blades, with the follo*ing threads per inch: 82, 84, 96.
19,49,!?,44,46,48,50 and 52 on one end, and 54, 56,58,60,62,64,
66,68,70,72 and.74 on the other.

Price,92.(X)
Has Gauge for Grinding Thread Tools

This gauge is similar in design to No. 634, shown above, but is with-
out decimals stamped on the blades.

^ It^c9!tqin!_2f $qdgs, yrlh th-e folloving rhreads per inch:2 l-4,
23-8,21-2,25-8,234,2 7-8,3, 3 t4,31-2;4,4 1-2 a;rd S on one end.
and 5 1-2, 6,7,8,9,10,11,12,13, 14,16,18 and 20 on the other.

Formula for U. S. Standard thread:r

D o",lJ:;"ffi,.,
d Bottom
N Number of threads per inch.

Each of the above packed one in a box; twelve boxes in a carton.

22 Pitchesr S2toT4
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Screw Pitch Gauge No. 636
Systirne International

l7 Pitches, I-2 to 7 n/an
Itrao G,auge for Grinding Thread Tools

For determining the pitch of screws, nuts, bolts, etc., and is made

after the French system of the Society of Encouragement for National

Industry. It can be used for inside as well as outside threads. The
gauge contains blades for the following pitches: l-2,3-4,1, 1 L-4,

1 1-2, I 3-4, 2, 2 1-2, 3, 3 L-2, 4, 4 L-2,5,5 L-2,6,61-2 and 7 miUi-

metres.

Screw Pitch Gauge No. 637
Whitworth Standard

24 Pitches, 4 to 48 Pricco $1.50

Similar in design to gauge shown above, but without decimals. Con-

tains 24 blades, with the following tbreads per inch: 4, 4l-2, 5, 6,7, B,

9, 10, 11, 12, 14 and 16 on one end; IB, 19,20,22,2'\, 25, 26,28' 30' 32,

40 and 48 on the other.

Each of the above packed one in a box; twclve boxes in a carton.
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Thickness
Gauge No. 640

Price, $2.50

Has 22 ground blades
varying in thickness from
.004'/ to .025", inclusive, by
thousandths of an inch. Thc
blades are 25-16" long and
7-16'r wide.

Thickness Gauge No. 641
METRIC MEASURE

Price, 92.50

Has 14 blades ground to the following thicknesses: .05, .06, .07, .08,
.09, .10, .15, .20, .25, .30, .40, .50, .75, and I m/m.

Thickness
Gauge No. 642

Price, $1.50

Has 9 blades ground to
the following thicknesses:
.0015, .002, .003, .004, .006,
.008, .010,.012, and.0l5 of
an inch in thickness.

Thickness Gauge No. 643
IIIETRIC MEASURE

Pricc, g1.50

Has 9 blades ground to the following thicknesses: .04, .05, .08, .10,

.15, .20, .25, .30, and .35 m/rn.
Each of the above packed one in a box; twelve boxes in a carton.

I49



Priceo $1.50
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Thickness Gauge No. 644

This gauge has 9 blades, 3" long and 1-2" wide, of the followine
thicknesses: .0015, .002, .0$, .004, .006, .008, .010, .012 and .015 of ai
inch.

Thickness Gauge No. 646
Price, 90 cents

Especially designed for the garage mechanic, car o\r'ner, and truck or
tractor operator. It has 6 blades, 2 5-16" long and 7-16" wide, ground
to the following thicknesses: .0015, .002, .0X3, .004, .006 an-d .0I5
of an inch.

Each of the above packed one in a box; twelve boxes in a carton.
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Thickness Gauge No. 648

This gauge contahs B
tapered blades, tempered
and accuratelv eround to
size. The blad6s"are 4 1-2"
long and 1-2" wide at the
heel. The taper on |.he end
of the blade is 2 3-4" long
and narrows down to 1-4"
in width on the end-

The blades are of the
following thicknesses:
.002/, .003", .004", .006',
.oo8,,, .0r0", .012,1 and
.015".

Price, $2.50

Thickness Gauge No. 649
Price' $3.00

The blades of
this gauge are 6"
long, 1-2" wide at
the heel and taper
on the end for
2 3-4't down to
1-4" wide on the
end. The length of
the blades in this
gauge makes it
particularly use-
ful to the Motor
Service Mechanic, for findine the
clearance b6tween
pistons and cylin-
der walls.

There are B
blades tempered and accurately ground to the following.thicknesses:
.002", .003", .004",.006",.008", .010", .012" and .015".

Each of the above packed one in a box; twelve boxes in a carton.
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Center Gauges Nos. 650, 651 and 652
With Table for Deternninine'the Size of Tap Drills for 60'Y

U. S. Standard,60o
No. 650e Price, 40 cents Ternpered, Pricer 50 cents

Whitworth or English Standard, 55o
No. 651e Pricq, .{0 cents 

U.a.i", 6oo ""*n"."d, 
Priceo 50 cents

No. 652, Price, 40 cents Terrrpered, Price, 50 cents

The angles used on these gauges are 60ofor the U. S. Std. and Metric
Gauges, and 55" for the Whitworth or English Standard. The four
divisions, 14, 20, 24 and 32 parts to the inch, are useful in rneasuring
the number of threads to the inch.

The Metric Gauge is graduated to read in millimetres and half
millimetres.

The table on the gauge is used for determining the size of tap dril]s
for 60o V threads, and shows in thousandths oT an inch the double
depth of thread of tap and screw of the pitches most commonly used.

The table for determining thc size of tap drills is ornitted on the Metric
Gauge' Each of the above packed twelve in a box.

Center Gauge Attachrnent No. 654
Price, 50 cents

The attachment holds the center gauge firmly against the lathe spindle
or face plate, aiding in setting the cutting tool to the proper angle.

The base of the attachment has a V groove and in the top there is a
slot, containing a flat spring which holds the center gauge. ft can be
used for setting both internal and external screw cutting tools.

Packed three in a box.
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Standard End Measuring Rods
Nos. 655 and 656
With Spherical Ends

These rods are made of high-grade steel, hardened on the ends and
accurately ground so that the ends are sections of true spheres having
diameters equal to those of the length of the rods. They are especially
useful for measuring parallel surfaces, rings, cylinders, etc., setting cali-
pers, cornparing gauges, and testing precision measuring tools.- The rubber grips make the rods much more convenient to handle, as
they resist theleat and moisture of the hand and prevent the rods from
sHpbine while in use. The 3", 4" and 5" rods aie furnished with one
rubber?rip, and the 6" and over have two grips.

No. 655' English
kngth,
Inches

Irram.,
Incher Prim Length, Diu.,

Inche hicc

3
4
5
6
I
B
9

J-U
3-B
3-B
l-2
t-2
L-2
l-2

sr.7b
2.00
2.25
2.50
z.lt
3.00
3.25

10
l1
12
13
14
r5
l6

t-2
l-2
T2
r-2
t-2
t2
L-2

$3.50
J.IJ
4.00
4.25
4.50
4.75
5.00

AII intermediate sizes, varying by 16ths, are carried in stock and will
be furnished at the price of the next Iarger size given in the list.

No.656o Metric
Diam.,
fr/m Prie Dim.,

m/m Price

I:)
100
125
150
L75
200
225

10
l0
10
13
l3
l3
13

$r.75
2.00
2.25
2.50
2.75
3.00
3.25

250
zlJ
300
325
350
J/5
400

13
l3
13
13
13
13
l3

$3.50
3.t5
4.00
4.25
4.50
4.75
5.00

Each of he above pa, :ked one in a package.
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Standard Reference Disks
Nos. 657 and 658

These disks are made of high-grade steel, hardened, ground and
accurately lapped to size. They are for reference sizes in shop practice,
and {or testing a gauge or caliper which has been long in use to find
whether or not the wear of constant use has impaired its accuracy.

Handles are furnished which screw into the cenier of the disks and
make them convenient to use for internal testing. However, using the
disks as cylindrical gauges is not recommended as they are design6d to
serve principally as reference gauges and not working gauges.

The mea,suring surfaces are suitably proportioned acboriiing to the
diameter of the disk.

Reference disks are carried in stock as listed on the following page,
in English and Metric Measure, insizes as follows:

English Measure, sizes from L-4" to 3", varying by l6ths.
Metric Measure, sizes from 6 m/m to 50 m/rn, varying lry 2 m/m;

and from 5S m/rn to 100 m/m, varying by 5 m/m.
Special Sizes made to order.
The English l\leasure gauges are also fwnisbed in sets, neatly ar-'ranged in substantial wooden cases and with sizes from 1-4" Lo 3",

varying by l6ths. Priceo per set,990.0O.
Packed one set in a box.
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Standard Reference Disks No. 657
English

,rl_4
*5-16
3-B
7-16
t-2
9-16
5-B
1r-16
3-4
l3-16
l-o
r5-16

1
1 1-16
1 t-B

$1.50
1.50
1.00
1.00
1.10
1.10
1.10
1.10
1.20
1.20
r.20
1.20
r30
1.30
1.30

I 3-16
1 r-4
I 5-16
I 3-B
t 7-t6

I 7-B
r 15-16
.,

2 t-16

$r.30
"..1;30.

1.50
r.50
1.50
1.50
1.70
1.70
1.70
1.70
2.00
2.00
2.00
2.00
2.25

2 r-B $2.25
2"3#16'-. -. l. --ar*S"'
2 t-4 | 2.25
2 5-16 | Z.SO
2 3-B I 2.50
2 7-16 I 2.502I-2 I Z.SO
2 9-t6 I Z.SO
2 5-B I 2.50
2 11-16 | 2.50
2 3-4 | 2.75
2 13-16 | z.zs
2 7-B I 2.75
2I5-L6 I 2.783 I 2.75

Standard Reference Disks No. 658
Metric

*6
*B

10
12
l4
t6
1B
20
22
24
26

28
30

34
36
3B
40
42
44
46
4B

*These sizes are furnished with handles.

Price of Handles
For 3-8" to 9-16" or l0 m/m to 14 m/m Disks.. .. ,. . . .$0.65
For 5-8" to I 1-16" or 16 m/m ta 26 m/rn Disks.. .75
For 1 1-8" to I 3-4" or 28 m/m tn 44 m/m Disks. . .80
For 1 13-16" to 3" or 46 m/m to75 m/ttt Disks.. .90
For B0 m/mto 100 m/m Disks......... .90

Each of the above packed one in a package.

$1.50
1.50
1.00
1.10
l.l0
1.10
1.10
1.20
1.20
1.20
1.30

$1.30
1.30
1.30
1.50
1.50
r.50
1.70
1.70
1.70
2.00
2.00

50
55
60
65
70
JD
BO
B5
90
95

100

$2.00
2.25
2.50
2.fi
2.75
2.75
3.00
3.00
3.00
3.25
3.25
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Standard fnternal and External
Cylindrical Gauges

Nos.. 6601 661, 662 and, 663-

These gauge-s have exceptionally large measuring surfaces and are
recommended for the most nlcurate worli. Each gaugrj is plainly stamped
withits size, both^in decimals and common fractiionE; anl a rgiid insfec-
tion is exacted before gauges are prepared for shipment.

The Inlernal Gaugei oi"Plugs" aie convenient, for machine work for
measuring work_internally as lhey can be employed directlv. The large
sizes are_unusually light in proportion to their iize. They tonsist o["a
hardened steel ring on an aluminurn center; and while ihis construc-
tion makes the-gauges very light and convenient, it does not in any
way rmparr thelr accuracy.
- The External Gauges 6r "Rings" can be used direct for measuring

shafts, spindles, and work of a similar class.
Internal and External Cylindrical Gauges are carried in stock, as

Iist ed on the following pag6s, in English and Metric Measure, in sizes,
as follows:

Ingiish Mdasure, in sizes from 1-4" to 2'l, varying by l6ths of
an inr:h.

m/m; and from 55 inlmtn 100 m/m, varying bv 5 m/m.
The English l\Ieasure Gauges, lnternal and External, are also fur-

nished in sets arranged in substantial wooden cases with sizes from
l-4" to 2", varying-by l6ths of an inch, price per set g443.00.
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Standard Internal Cylindrical Gauges
No. 660
ENGLISII

Size,
Inches Price Size,

Inche Price Size,
fnches Price

l-B
3-16
l-4
5-16
3-B
7-16
1-2
9-r6
5-B
l1-16
3-4
13-r6

l5-t6

1-16
I
I

$3.75
3.75
i'. t:)
at. l:)
3.90
4.00
4.15
4.25
4.&
4.50
4.65
4.75
4.N
5.00
5.r5
J.ZJ

1 1-B
I 3-16
r 1-4
I 5-16
I 3-B
t 7-16
1 1-2
1 9-16
1 5-B
1 1r-16
I 3-4
I 13-16
I 7-B
I 15-16
2
21-16

$5.40
5.50
5.O5
5.80
6.00
6.20
6.40
6.55
t)./5
6.95
7.r5
J .JJ
7.50
7.70
7.90
8.75

2 1-B
2 3-16
2 L-4
2 5-t6

2 7-16
2 t-2
2 9-16
a a-o
2 tt-r6
2 3-4
2 13-16

2 L5-16
J

$8.95
9.15
9.30
9.50
9.80

r0.r5
r0.30
10.50
10.70
10.90
11.05
11.25
11.45
11.65
ll.B0

Standard Internal Cylindrical Gauges
No. 661
UETRTC-

Size,
m/m Price Size,

n/m Price Size,
m/m Prie Size,

mlm Prim

5
6
7
o
9

10
l1
12
l3
14
l5
16
17
1B
19
20
2l
22

$3.75
J.JD
3.75
5.15
3.90
3.90
4.00
4.15
4.15
4.25
4.40
4.40
4.50
4.50
4.66
4.75
4.75
4.90

24
25
26
,1

29
30
31
QO

34
35
36

39
40

5.00
5.r5
a.aJ
a.z)
5.40
5.40
5.50
5.b5
5.05
5.80
6.00
6.00
6.20
6.20
6.40
o.55
tr.55

4L
42

,43
44
45
46
47
4B
49
50
51
52
53
54
55
bo
J(
5B

$6.75
6.95
6.95
7.15
7.15
I ..tD
7.50
7.50
7.70
7.90
7.90
8.75
8.75
8.95
9.r5
9.r5
9.30
9.50

59
60
6T
62
63
64
6s
66
67
6B
69
70
7L

73
74
1J

$9.50
9.80

10.15
10.r5
r0.30
10.30
10.50
r0.70
r0.70
10.90
11.05
11.05
u.25
Lt.25
r1.45
1t.65
rr.65
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Standard External Cylindrical Gauges
No. 662
ENGLISH

Sizo,
fnche Prie sze,

lnchm Price Size,
lnches Price

I
I

1-B
3-16
l-4
5-16
3-B
7-16
l-2
9-16
5-B
l1-16
3-4
l3-16
{-o
15-16

1-r6

$5.55
5.55
5.55
J.IJ
5.95
6.r5
6.30
6.50
6.70
6.90
7.05
7.25
7 -45
7.65
7.80
B.r5

I t-B
1 3-16
1 1-4
I 5-16
I 3-B
| 7-t6
r 1-2
I 9-16
1 5-B
1 11-16
I 3-4
I 13-16
1 7-B
I 15-16

2 t-16

$8.45
8.75
9.05
9.40
9.70

10.00
r030
10.65
r0.95
11.25
11.55
r1.90
12.20
12.50
12.80
13.75

2 1-B
2 3-16
2L4
2 5-16

2 7-16

2 9-16

2 Lr-t6
2 3-4
2 13-16

2 15-16
J

$14.05
14.40
t4.70
r5.00
15.30
15.65
r5.95
16.25
r6.55
16.90
t7.20
r7.50
17.80
tB.l5

ii'1:

Standard Exter_n_al Cylindrical
No. 663
METRIC

Gauges

DUe,
m/m him Size,

m/m Prics Size,
m/m Prie Due,

m/m Prie
5
6
7
B
9

10
ll
72
13
14
15
16
17
1B
19
20
2t
22

$5.55
b.5:)
b./5
b.l5
5.95
5.95
6.15
6.30
6.30
6.50
6.70
6.70
6.90
6.90
7.05
7.25
7.25
7.43

24
25
26

28
29
30
3t

JJ
34
35
36
JI
3B
39
40

$7.65
't.o:)
7.80
B.r5
B.l5
8.45
8.45
8.75
9.05
9.05
9.&
9.70
9.70

10.00
r0.00
10.30
r0.65
r0.65

4l
42
43
44
45
46
47
4B
49
50
5r
JZ
53
54
55
56
){
5B

$10
1l
ll
ll
II
ll
t2
12
t2
t2
12
l3
13
l4
t4
t4
l4
l5

.95

.25

.25

.55

.bl)

.90

.20

.20

.50

.80

.80

.lJ

.15

.05

.&

.n

.70

.00

59
60
61
62
63
64
65
66
67
6B
69
70
7L
72

74
It

$r5.00
r5.30
r5.65
r5.65
r5.95
r5.95
t6.25
r6.55
r6.55
r6.90
17.20
17.20
17.50
r7.50
17.80
lB.l5
rB.l5
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Standard Taper Cylindrical Gauges

Internal and External

For maintaining standard taper holes in the spindles of machines,
collets, etc., as well as standard shanks of arbors, collets, end mills, drills'
and tools of a similar character; and are also of service in thesizingof
standard taper reamers. These gauges are made in the most careful
manner, are hardened, accurately gound and lapped to size. The
measuring surfaces are long in proportion to the size of the gauge,

thus insuring the maintenance of gauge sizes.
The small ends of the external gauges have adjustable, hardened

blocks for indicating the plug depth and reamer depth; one side is
plainly stamped "PIW" and the other "Reamer."

Prices on application.
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Standard Caliper Gauges
Nos. 665, 666, 667, 668.- 669 and 670

The Standard Caliper Gauges are carefully hardened and ground and
accurately lapped to size. Theii forrn giveslightness and streng;th, making
them preferable to plugs andringsf6r fre{uentuse. Themeisuring sur--
laces are amply large to insure accurate measurements and the mainte-
nance of gaug_e sizes. As convenient andreliable standard sizesfor everyday
usein the workshop, theyareof greatadvantage, and their usewill conlrib-
ule to uniformitl in the productionof theworkinsoartsof machinerv.

They are furirished iith both ends finished,'one end for iniernal
and the other for external measurements, in sizes to three inches, or
with one end only finished, either for internal or for external measure-
ments, and provided with handles.
- Style I is furnished in sets, comprising sizes from l-4" lo 2 L-2t' ir'-

clusive, varving bv l6ths to 2" and above 2" bv 8ths. Each set isfur-
nished in a Substantial Wooden Case. Price pei Set, $140.00.

For'convenience
in hrindling, the
Standard Caliper
Gauges in the larg-
er sizes are made
as shown at right.

For List of Cal-
iper Gauges, see

following pages.
Style 5

Style 3
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Standard Caliper Gauges No. 665
BOTH ENDS FINISHDD

English - Style I

2 3-16
2 t-4
2 5-16

2 7-16

2 9-16
oto
2 11-16
2 3-4
2 I3-t6

2 L5-L6
D

$4.00
4.05
4.r5
4.20
4.25
4.35
4.50
4.60
4,75
4.90
5.05
5.20
5.30
5.45
5-55

$5.60
D.Ii)
5.90
6.00
6.r5
6.30
6.45
7.00
I .J)
7.70
7.70
8.40
8.40
8.40
9.r0

1-4
5-r6
to

7-16
l-2
9-16
5-B
11-16
3-4
13-16

15-16

1-16
1-B

$3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.55
3.65
3.70
3.80
3.85
3.90

I 3-16
r t-4
I 5-16
I 3-B
t 7-16
I L-2
r 9-16
I 5-B
I 11-16
I 3-4
1 13-16
I 7-B
1 15-16
2
2 T-T6

Standard Caliper Gauges No. 666
Metric - Style I

Size, Price,
a/n Each

5 $3.506 3.50
7 3.50
B I 3.50
9 I 3.50

r0 3.50rt I 3.50
t2 3.5013 3.50
14 L 3.50rs | 3.50
16 I 3.50
17 3.50
18 I 3.50
19 I 3.5020 3.55
2l I 3.55
22 I 3.65
23 I 3.70

$3.70
3.80
3.85
.3.85
3.90
4.00
4.00
4.05
4.05
4.15
4.20
4.20
4.25
4.25
4.35
4.50
4.50
4.60
4.75

$4.75
4.90
4.90
5.05
8.20
5.20
5.30
5.45
5.45
5.55
5.55
5.60
5.',/5
J. i a
5.90
6.00
6.00
6.r5
6.30

62
63
64
65
66
67
6B
69
70
7l
a,
73
74
75
76
77
7B

43
44
45
46
47
48
49
50
51
52
JJ
54
55
56
57
5B
59
60
61

$6.30
6.45
6.45
7.00
T.JA
7.35
7.70
7.70
7.70
8.40
8.40
8.40
8.40
8.40
9.20
9.20
9.20

24
a)
26
at

29
30
31

34
35
36

JO
39
40
4l
42
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Standard Caliper Gauges No. 667
Internal - English

9!r1," :_gp t"e94 a4s4'"c?l!/M! !n" rgt! "r9 
lt ls s

Inche
!re

3 9-16
t )-o
3 11-16
3 3-4
3 13-16

3 15-16
4
4 1-B
414
4 3-B
4 r-2
4 5-B
4 3-4
4 7-B
5
5 1-B
5 1-4
5 3-8
5 t-2
5 5-B
5 3-4
5 7-B
6

Each

$4.90
5.25
5.25
5.25
5.25
5.60
5.60
5.60
5.60
5.95
5.e5
5.95
5.95
5.95
5.95
5.95
5.95
6.30
6.30
6.30
6.30
6.30
6.30
6.30
6.30

Larger size uade to order. kicc upoo application.

Standard Caliper Gauges No. 668
Internal-Metric

St.rle 5

r-4
5-r6
J-O
7-16
r-2
9-r6
5-B
r1-16
3-4
l3-16
l-o
15-16

1-16
l-B
3-16
l-4
5-16
to

7-16
r-2
9-16
5-B
t1-16
3-4
t3-16

$r.95
1.95
r.95
r.95
r.95
1.95
r.95
r.95
2.05
2.05
2,05
2.05
2.10
2.10
2.15
2.15
2.25
2.25
2.30
2.30
2.40
2.45
2.50
2.65
2.80
2.80

1 15-16
2
2I-16

2 3-16
2I-4
2 5-16

2 7-t6
,'t_,
2 9-16

2 rt-16

2 13-16
4 t-o
2 t5-t6
.)
3 1-16
3 1-B
3 3-16
3 1-4
3 5-16
J J-O
3 7-16

$2.95
2.95
3.10
3.10
3.10
3.20
3.20
3.20
3.35
3.35
3.50
3.90
4.05
4.20
4.20
4.60
4.60
4,60
4.60
4.ffi
4.60
4.ffi
4.60
4.W
4.90
4.90

lntemediate sizm, not listed betweeo 100 m/n md 150 m/m, ue made to ords.

$5.25
5.60
5.60
5.60
5.60

i5.60
5.95
5.e5

5.95
5.95
6.30
6.30
6.30
6.30
6.30

Price,
Each

ta.s0
4.W
r.zd
5.25
5.25
5.25
5.25
5.25

m/m
115
120
L2S
130
r35
r40
t45
150

9S
96
97
9B
99

100
105
110

BB
B9
90
9I
92
93
94
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Standard Caliper Gauges No. 669
External -DnglishStyle 2 up to and includins 2/,: ihe rest are Stvle 4.

Dtze,
Inches

Prie,
Each

DZA,
Inch*

Price,
Each

Sizo,
fnche

Price,
F-^h

I-rl
5-16
00

7-16
1-2
9-16
EO

l1-r6
3-4
t3-16

15-16
1
1 1-16
1 1-B
1 3-16
1 1-4
I 5-16
1 3-B
l7-16
I t-2
1 9-16
1 5-B
1 lr-16
I 3-4
t 13-16

q

,
I,,
q

,
o
,,
,
2
q
t

,
t

$ .95
.95
.95
.95
.95
.95
.95
.95
.05
.05
,05
.05
.10
.10
.15
.15
.25
.25
.30
.30
.40
.45
.50
.05
.80
.80

I'l-U
I 15-16
2
2 t-t6
2 3-16
2 t-4
2 5-16

2 7-16
2 t-2
2 9-t6
2 5-B
2 TI.16
2 3-4
2 t3-T6

2 t5-t6
)
3 l-16
3 1-B
3 3-16
3 1-4
3 5-16
3 3-B
3 7-16

$2.95
2.95
3.10
3.10
3.10
3.20
3.20
3.20
3.35
3.35
3.50
3.90
4.O5
4.20
4.20
4.@
4.({t
4.60
4.60
4.ffi
4.60
4.60
4.60
4.W
4.90
4.90

3
D

J
J
J

4
4
4
4
4
4
4
4
5
5
5
5
5
5
5
5
6

r-2
9-16
5-B
11-16
3-4
13-16

r5-16

t-B
1-4
3-B
l-2
5-B
3-4

1-B
l-4
3-B
I-2
5-B
3-4

$4.m
o.1)
5.25
5.25
J.ZJ
5.60
5.60
5.60
5.60
5.95
5.95
5.95
5.95
5.95
5.95
5.95
5.95
6.30
6.30
6.30
6.30
6.30
6.30
6.30
6.30

Lugtr su6 mado to ordtr. Pricc upon application.

Standard Caliper Gauges No. 6?0
External-Metric

Stvle 4
DE6,
a/m

Itrce,
Each

Size,
m/m

yrtce,
Each

Size,
m/m

Price,
Each

Size,
m/m

Prico,
Each

79
BO
BI
B2
B3
B4
B5
B6

$4.60
4.60
4.60
4.60
4.Xt
4.90
4.90
4.90

BB
B9
90
9L
92
93
94

$4.90
4.90
u.zD
5.25
5.25
5.25
5.26
5.25

95
96
97
9B
99

t00
105
110

s5.25
5.60
5.60
5.60
5.60
5.60
5.95
5.95

r15
r20
L25
130
135
140
145
150

$5.95
5.95
5.95
6.30
6.30
6.30
6.30
6.30

Lotemediato eizc, not listed betwen l0O m@



t64 BROWN & SHARPE MF'G. CO.

Lirnit Gauges

The advantage derived from the use of Limit Gauges is that the time
consumed in testing and gauging is reduced to a minimum, and the
accurate duplication of parts is insured. The two ends are of different
shape, thus furnishing means of identifying the larger end from the
smaller without reference to the size stamped on the gauge. Another
and very convenient form has both sizes contained between the jaws
at one cnd of thc gauge; tbe large size, or maximum limit, is at the
outer end of the jaws, and the small, or minimum limit, at the inner end.

In addition to their value for finishing sizes they are of great advan-
tage in roughing work for finishing, making it much easier to finish to
size since the same amount of stock is left on each piece.

Prices are quoted on Lirnit or Special Gauges of all descriptions
when specifications, drawings, or sarnples of work are sent. The
dirnensions required at each.end of the gauge rnust be plainly
ststed in thousandths or fractions of thousandths of an inch.



Taper Parallel Gauges No. 672

BROWN & SHARPE MFG. CO. r65

Price, per Set, $20.00

This set consists of 1.0 gauges wbich
can be combined to cover all dimen-
sions from I-4" to 1". They are made
of high grade tool steel, hardened, and
ground to very close limits. The tops
or measuring surfaces are ground on a
radius according to the size of the hole
in which they are to be used.

The many uses this set can be put to
make it very handy and useful in tbe
shop where a complete set of plug
gauges is not, kept on hand. Tbe
gauges are packed in a neat wooden
case and a plate in the cover gives the
different ranges obtainable with dilfer-
ent combinations of gauges"

Packed one set in a box.
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Rolling Mill Caliper Gauge No. 674

&t or+

Tongue Graduated on one
side to 32nds of an inch.

Price, 99.00

This rolling mill caliper gauge is made of tool steel, drop-forged.

The jaw and slide are made in one piece so that the tool is especially
strong to withstand the severe strains of use on a heavy class of work
as in measuring sheet iron and stcel in Rolling Mills. The jaws are

hardened.

This gauge is equally as useful in stock and storerooms but is de-

signed especially to withstand the more severe requirements of heavy

work.

This tool is 5 13-16"long and 17-32" thick. The jaws are 2 1-8" deep

and can be drawn apart to measure 4". The slide can be securely
clamped in position by the Clarnp Nut.

Packed one in a box.
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Caliper and Vire Gauge No. 677
ENGLISH OR BIRMINGIIAM STANDARI)

Price' $13.50

This tool is found especially useful in the stock and store room for
selecting iron, steel and sheet stock and for gauging wire'

It is made of steel, 5 3-4" Iong and 3-16" thick. Thejaws are hardened
and 2" deep, and can be drawn apart to measure 4". The slide can be

clamped in position by the clarnp nut.
The gauge numbers are of the English or Birmingham Standard and

run from I to 32.

Caliper Gauge No. 680
U. S. STANDARD

For Sheet and Plate Iron and Steel

Price, $13.50

Tongue graduated on both sides to 32nds of an inch.

This tool is similar in design to gauge No. 677, but has the U. S.

Standard gauge numbers which rrn frorn 1 to 32.

Each of the above packed one in a box.

Tongue graduated on both
sides to 32nds of an inch.
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Rolling Mill Gauge No. 684
ENGLISH OR BIRMINGIIAM STANDARD

Nurnbers 000 to 25 Price, 94.fi)
Numbers I to 32 Price, 4.75

These gauges are made of steel, hardened and tempered. They are
about 3-16" thick and well adapted to the rough usage they are likely
to receive i! rolling mills or in other places where many measurements
are to be taken quickly.

RoIIing MiIl Gauge No. 685
U. S. STANDARI)

Adopted by Congress, March 3, 1893

For Sheet and Plate Iron and Steel

Nurnbers Ofi) to 25 Price, $4.fi1
Each of the above packed six in a box.
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Arnerican Standard Wire Gauges No. 688
Adopted by the Brass Manufacturers, January, 1B5B

This gauge is particularly
useful to electricians and
others who desire a standard
gauge for measuring non-
ferrous metals, both sheet
and wire.

It is made in two sizes,
the large size having num-
bers from 0 to 36 and the
small size from 5 to 36.
Decimal Equivalents are
stamped on the reverse side.

Prices
Nos. 0 to 36, $3.00
Nos. 5 to 36, 2.50

For table of the Different Standards of Wire Gauges, see page 174

English Standard Wire Gauges No. 690
Sarne as Stubs Iron'Wire or Birrningharn Gauge

The Stubs fron Wire
Gauge is the one commonly
known as the English Stand-
ard or Birrningham Gauge
(and desisnates the Stubs
Soft Wire-sizesl-

Decimal equivalents are
stamped on reverse side.

Prices
Nos. 1 to 36, $3.00
Nos. 6 to 36, 2.50

For table of different
Standards of Wire Gauges,
see page 174.

Each of the above packed
as follows : Small size
twelve, and large size six
in a box.
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Washburn & Moen Standard Wire Gauge
No. 692

*STEEL WIRE GAUGE

Nurrbers 0 to 36 Price, $3.00

This is the standard for gauging steel wirti and drill rod.
Decimal Equivalents stamped on reverse side.
For table of the different standards ofwire gauges, see page 174.

Packed six in a box.

Extract from a letter written by the Director, U. S. Bureau of Stand- ,

ards, July 7, 1911.

*"Upon the recommendation of the Bureau of Standards at Washing-
ton, a number of the principal wire manufacturers and important con-
sumers have agreed that it would be well to desigrrate this gauge as the
'Steel Wire Gauge'; in cases where it becomes necessary to distinguish
it from the British Standard Wire Gauge, it may be called the 'Ilnited
States St€el Wire Gauge'. The aame thus adopted has olflcial sanction,
althowh without legal elfect."
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U. S. Standard Gauge No. 694
Adopted by Congress, March 3, lB93

Numbers 0 to 36
Price,93.00

This is the Iegalized
gauge for determining du-
ties and taxes levieil b.v
the U. S. and is the rec"-
ognized commercial stand-
ard for all un-coated sheet
and plate iron and steel.
It is a weight gauge hav-
ing been based on weights
in ounces per square foot.

Decimal Equivalents
stamped on reyerse side,

For lable of the differ-
ent standards of wire
gauges, see page 174.

Steel Music Wire Gauge No. 696
AMERICAN S. & W. CO.'S STANDARI)

Nurrrbers 0fiD00 to 33

Price,93.00

Decimal Equivalents
stamped on reverse side.

This gauge carries all
sizes for measuring and
checking steel music wire.

For table of different
standards of wire gauges,
see page 174.

Each of the above packed six in a box.
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Sizes of Nurnbers
of the United States Standard Gauge

FOR SHEET AND PLATE IRON AND STEEL

An Act
Establishing a Standard Gauge for Sheet and Plate fron and Steel

Be it enonted by lhe Senate and lhe House of Representatiaes oJ the United
Stales of America in Congress assembled,:

Thqt for the purpose of securing uniformity the following is estab-
lished as the only gauge for sheet and plate iron and steel in ihe United
States of America, namely:

Weight pc
Squue Fmt
in Pounds
Avoirdupois

Number of
Gauge

Approximate
Thicknesg in
Fractious of

an fnch

Approrimate
Thicknes in

Drcimal Puts
of an fnc,h

Weight per
Squue Foot
in C)rrnces

Avoirdupois

0000000
000000
00000
0000
000
00
0
I
2
J
4
5
6

o
9
10
II
t2
l3
l4
l5

.5

.46875

.4375

.40625

.375

.34375

.3125

.28125

.265625
qc

.234375

.2t875

.203125

.1875

.r7tB76

.r5625

.r40625

.r25

.109375

.09375

.078125

.0703125

l-2
l5-32
7-16

l3-32

rt-32
5-L6
9-32

t7-64
t-4

15-64

13-64
3-16

l1-64

9-64
1-B
7-64

5-64
9-I2B

List continued. on ned page.

320
300
280
260
240
220
200
180
170
160
r50
140
130
r20
110
100
90
BO
70
60
50
45

20.00
I8.75
17.50
16.25
15.00
r3.75
12.50
tL.25
10.625
10.00
9.375
8.75
O.LlJ
7.5
6.875
6.25
s.625
5.00
4.375
3.75
3.125
2.8125
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Sizes of Nurnbers
of the United States Standard Gauge

FOR SHEET AND PLATE IRON AND STEEL
(Continued)

Nunber of
Gauge

Approxima te
Thickress in
Fractions of

an Inch

Approximate
Thickness in

Decimal Parts
of an Inch

Weight per
Squue Foot
in Ounces

Avoirdupois

Weiglrt per
Sguaro Foot
in Pounds

Avoirdupois

16
77
1B
19
20
2L
22

24
25
26

29
30
31

34
JJ
36

to

1-16
9-160
I-20
7-L60
3-80

r1-320
r-32
9-320
l-40
7-320
3-160

n-640
L-64
9-640
1-80
7-640

13-1280
3-320

11-1280
5-640
9-1280

t7-2560
1-160

.0625

.05625

.05

.04375

.0375

.034375

.03125

.028t25

.025

.02r875

.01875

.0171875

.0r5625

.0140625

.0125

.0109375

.01015625

.009375

.00859375

.0078125

.00703125

.006640625

.00625

40
36

24
22
20
1B
16
14
12
11
10

9

7
6t-2
6
5l-2
5
4r-2
4t-4
4

2.25,
I.75
1.50
1.375
1.25
T.L25
1.

.875

.75

.6875

.625

.5625

.5

.4375

.40625

.34375

.3125

.zolaJ

.265625

.25

And on anr
determining r

sheet and pl
increase duti

Sec. 3. TL
gauge hereby
way may be

Approved

I after July 1,
luties and taxe
rte iron and s1

es upon any a

at in the pra,
established a'
allowed.
March 3, 1893

1893, the same
s levied by the
eel. But this a

rticles which r
:tical use and
,iariation of tw<

and no other sI
United States,
ct shall not be
ray be importe
application of
r and one-half r

LalI be used in
rf America on
construed to

d.
the standard
rer cent either
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Different Standards for Wire Gauges
In use in the United States

Dimenaions of Sizee in Decimal Parts of an fnch

U. S.
Standard
Gauee for

Irou & Steel

Numbet
of

Wire
Gauge

Ameri-
can

s. &w.
Co,'s
Music
Wire

00000000
0000000
000000
00000
0000
000
00
0I

4
5
6
7

9
IO
1l
12
l3
l4
l5
t6
17
1B
19
20
2l
22

24

26

2B
29
30
31

34
35
36

39
40

.4ii,b

.46t5

.4305
.3938
.3625
.3310
.3065
.2B30
.2625
.2437

.2070

.1920

.t770

.1620

.1483

.1350

.1205

.r055

.0915

.0800

.0720

.062s

.0540

.0475

.0.u0

.0348

.031?

.0286

.0258

.0230

.0204

.0lBl
.01?3
.o162
.0150
.0r40
.0r32
.0r28
.0llB
.0r04
.0095
.0090
.0085
.0080
.0075
.0070

.199 I .1875
-19? 1 .1?18?5
-194 I .L5625

1...:
-464| .asz
.400
-372
.348
-324L -300| .zzoI .252

I -2t2I .'tsz
| .176I .reoI .raaI -rzs

-t l6I .roa
| .ooz
L .OBO

| .ozzI .064
I -oseI -oae
| .o+oI .036| -o::| -ozsI -ozq| .ozz
| .ozoI -0lB

,0t64
I .0r{9I -0136I .orz,r
L .orro| -oro8
| .orooI -0092I -oos,l
I .oozo
1 .0068

.0060
-0052
.0048

.riri+

.005

.006

.007

.008

.009

.010

.0r1

.012

.013

.014

.0r6

.018

.020

.o22

.o24

.026

.029

.031

.033

.035

.037

.039

.041

.043

.04,5

.047

.049

.051

.055

.059
.063
.067
.071
.075
.080
.085
.090
.095

.:

00000000
0000000
000000
00000
0000
000
00
0
I

4
b
6
7
B
9
l0
l1
t2
13
t4
l5
16
t7
IB
l9
20
2l

24
25
26

29
30
31

34
35
36

39
40

::::
.r'oii '
.40964
.3648
.32486
.2893
.25763
.22942
.20431
.18194
.16202
.t4428
.t2449
.11443
.l0l89
.090742
.OBOBOB
.071961
.064084
.057068
.05082
.045257
.040303
.03589
.031961
.o2a462
.o25347
.02257L
.0201
.0179
.0r594
.014195
.o12641
.011257
-010025
.008928
.oo795
.00708
.006304
.005614
.005
.004453
.003965
.003531
.003144

.ii.t

.425

.380

.340

.300

.284

.259

.220

.203

.I BO

.165

.148

.734

.120

.109

.095

.083

.o72

.065
.058
.049
.042
.035
.o32
.028
.025
.o22
.020
.0lB
.016
.014
.0r3
.012
.0r0
.009
.008
.00?
.005
.004
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Table of Decirnal Equivalents
Stubs' Steel Wire Gauge

Ictter
Size of

Letter in
Decimals

No. of
Wire

Gauge

Size of
Number iq
Decimalg

No. of
Wire

Gauge

Size of
Number in
Decinals

No. of Size of
Wire Number in

Gauge Decimals

z
Yx
w
v
U
T
S
R
a
P
o
N
M
L
K
J
I
H
G
F
E
D
C
B
A

.413

.404

.397

.386

.368

.JJO

.339

.316

.302

.295

.290

.281
,aa
,at

.266

.261

.ZJ I

.250

.246

.242

.234

I
2

4
5
6
7

9
10
11
12
t3
14
15
t6
L7
1B
t9
20
2L
t,

24

26
,a

.2r9

.2L2

.207

.204

.201

.r99

.797

.r94

.191

.1BB

.1B5

.TB2

.1B0

.178

.t75

.I72

.168

.164

.161

.r57

.155

.153

.151

.t4B

.J46

.143

28
29
30
31

34
35
36

39
40
4I
42
43
44
45
46
47
4B
49
50
51

53
54

.139

.r 34

.I27

.120

.115

.rt2

.110

.t 0B

.106

.103

.10I

.099

.097

.095

.092

.OBB

.085

.081

.079

.077

.075

.072

.069

.066

.063

.058

.055

55 .050
s6 I .o+s
57 .042
58 L .041
59 .040
60 .039
61 .OgA
62 I .osz
63 .036
64 .03i-r
6s I .ogs
66 .032
67 I .orr
6B | .ogo
69 | .ozs
?o | .ozz
7r | .ozo
72 I .024
73 I -oz:
74 I .OZz
75 .020
76 .018
77 J .ore
?B i .OrS
7e I .or+
B0 I .013

Stubs, Gauges
fn using the gauges known as Stubs' Gauqes, there should be con-

stantly borne in mind lhe difference betwe6n tbe Stubs'lron Wire
Gauge and tbe Stubs' Steel Wire Gauee.

The Stubs' fron Wire Cauge is tbe dne commonlv known as lhe Ens-
lish Standard Wire, or Birm"ingham Gauge, and d"esignates the Stubt'
soft wire sizes.

The Stubs'Steel Wire Cause is the one that is used in measurins
drawn stcel w're or drill rods oT Stubs' make and is also used by man!
makers of American drill rods.
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Pocket Screw and Wire Gauge No. 700

Front Side

{R" "' : : ":r,l;:x :;ifrW-t"k
i" ;- ' j.-i i oq$i-W

\"' t{I jJJllTTlfTT*rr -r_::
\.--:::::::::::

Back Side

Pricc, $3.00

This gauge is graduat,ed on the front and back and is designed for
the measurement of wire as well as of machinc and wood scrcws. The
screw or wire to be measured is passed into the angular opening until
it touches on both sides; the division at the point of contact indicates
the number of the gauge of the wire or screw.

The front side is graduated for all sizes of American Standard Screws
from 0 to 30, or to measure diarreters of wire or screws from 1-16" to
7-16" . One outsidc edge of the front side is also graduated in 32nds and
16ths of an inch. The back side of the gauge is graduated to measure the
old or English wire gauge, from 17 to 0000, or to measure the new or
American wire gauge from 15 to 0000'

The gauge can also be used to show the size of the A. S. M. E. Stand-
ard Screws. Although there is a slight dillerence in the size for the same

gauge numbers, it is not enough to aflect the rcading of the gauge. For
a comparison of these sizes see the following page.

Packed six in a box.
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Large Screw and Vire Gauge
No. 702

Price, $5.50

This gauge is graduated on both sides of the slot to show all sizes of
thc American Standar'd screw gaugc from 0 to 30 and is desigrrcd for the
measurerrent of wire as well as of ntachine and wood screws.

This gauge can also be used to show the size ofA. S. X{. E' Standard
screws. Although there is a slight diflerencc in size for the same gatrge

number it is not enough to aflect the reading of the gauge. For a corn-

parison of these sizes see page 177,

A screw or wire is measured by passing it into the angular opening
till it touches on both sides; the division at the point of contact indi-
cates the number of the gauge stamped on the side of the slot.

The front of the gauge is also graduated on both edges to Bths of nn
inch. An angle cut in the side allows the head of the screw to be placed
against a positive stop when measuring the length.

The back of the gauge is graduated as the old or English wire gauge

from 1? to 0000 on the right,and to 32ndsof an inch on thelcftof the
slot. The outer left-hand edge is graduated to 32nds of an inch.

Packed six in a box.
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Table of Decirnal Equivalents
of Screw Gauge

For Machine and Wood Screws

The difference between consecutive sizes is .01316" for American

Screw Co. Standard; .013" for A. S. M. E. Standard.

No. of
Screw
Gauge

Size of Number
in Decimals

Americm }lasic and
Screw Co Maximrrm
Standard L Oot"ide

No. of
Screw
GaugeAmerican

Screw Co
Stan<lar<l

A. S. M. E.
Basic md
1\Iaximum

Outside
Dimeter

Standrd

Amsican
Saew Co.

000

00

0

1

2

J

4

5

6

7
o

9

10

l1
12

l3
t4
15

.03152

.04468

.05784

.07100

.08416

.09732

.11048

.12364

.13680

.14996

.163r2

.17628

.18944

.20260

.21576

.22892

.24208

.25524

.;;;

.073

.086

.099

.tL2

.L25

.138

.151

.t64

.177

.190

.216

;;;

t6
17

1B

19

20

2l
22

24

25

26

to

30

31

tt

.26840

.28156

.29472

.30788

.32104

.33420

.34,736

.36052

.37368

.38684

.40000

.41316

.42632

.43948

.45264

.46580

.47896

.49212

.268

.294

.;;;

.346

;;;

3;;

-424

.;;;

34

35

36

39

40

41

42

43

44

45

46

47

4B

49

50

.50528

.51844

.53160

.54476

.55792

.57r08

.58424

.59740

.61056

.62372

.63688

.65004

.66320

.67636

.68952

.74268

::::i
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Twist Drill and Steel Wire Gauge No. 705

Nos. I to 60. Price, 92.fi)

Nos. 61 to 80. Price, 92.a1{)

For use in determining the correct size of Twist Drills and Steel Drill
Rods. Great care is taken to insure the accuracy ofthe gauge numbers.
All sizes are carefully tested after hardening.

The larger Gauge is about l-16" thick, I 5-8" wide, 5 1-4" long and
contains gauge numbers from I to 60, inclusive, with decimal equiva-
lents of the various sizes stamped on reverse side. The smaller Gauge is
about l-16" thick, 3-4" wide,2" long and contains gauge numbers from
61 to B0,inclusive. These Gauges are usually sentoutffnishedblack, but
will be sent polished, if desired, at the same price.

For table of Decimal Equivalents of the Numbers of Twist
Drill and Steel Wire Gauge, see next page.

Each of the above packed six in a box.



BROWN & SIIARPE MFG. CO.

Decirnal Equivalents

of the

Nurnbers of Twist Drill and Steel Wire Gauge

Size of No- ll -.
iq Decimab ll r\o'

.2280

.2210

.2130

.2090

.2055

.2040

.2010

.1990

.1960

.1935

.1910

.1890

.1850

.1820

.1800

.1770

.1730

.1695

.1660

.1610

.0960

.0935

.0890

.0860

.0820

.0810

.0785

.0760

.0730

.0700

.0670

.0635

.0595

.0550

.0520

2t I .1590 ll 41

22 I -1570 ll 42

23 I .1s40 43

24 | .1520 \l 44

25 .1495 I 45

26 I .1470 ll 46

27 I .1440 ll 47

28 l.r+oi laa
29 1.1360 149
30 L .1285 ll 50

3t I .1200 51

32 .1160 Il 52

33 I .1130 53

g4 1.1110 is4
35 .1100 I 55

36 1 .1065 56

37 .1040 57

38 I.1015 i58
39 .0995 tl 59

40 .0980 ll 60

.0465

.0430

.0420

.0410

.0400

.0390

.0380

.0370

.0360

.0350

.0330

.0320

.0310

.02925

.0280

.0260

.0250

.0240

.0225

.0210

.0200

.0180

.0160

.0145

-0135

6L

62

63

64

65

66

67

6B

69

70

7l

73

74

75

76

77

ao

79

BO

1

2

3

4

)
6

7

o

9

IO

l1
T2

13

t4

15

t6

17

1B

19

20



lB0 BROWN & SHARPE MFG. CO.

Jobbers' Drill Gauge No. 710
For Gauging Twist Drills

Tempered

Price, $2.75

The sizes are carefully tested for accuracy after tempering.
This gauge is usually sent out finished black, but will be sent polished,

if desired, at the same price.
Tablc of Equivalents of Sizes in Decimal Parts of an fnch.

Size, Inches Decimal Size, Inches Decimal

1-16
5-64

7-64
1-B
9-64
e to

tt-64
3-r6

l3-64

15-64
l-4

1744
9-32

.0625

.07812

.09375

.10937

.r25

.r4062

.r5625

.t7rB7

.1875

.20312

.21875

.zJ

.26562

.28125

19-64
5-16

21-64
11-32
23-64
3-B

25-64
13-32
27-64
7-16

29-64
l5-32
3t-64
l-2

.29687

.3125

.34375

.35937

.375

.39062

.40625

.42187

.4375

.453t2

.46875

.48437

.50

Packed six in a box.
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Sizes of Tap Drills for LJ. S. Standard
Threads

By the folmulqs given below, the results, strictly speaking, are the
diameters of the bottoms of the threads. The tap drill is, in common
practice, one or two numbers larger, for the smaller, or numbered sizes,
and about .005" larger for the larger sizes. The amount allowed for clear-
ance varies in different shops and on different classes of work.

Bottom of Thread Diarneter for U. S. Standard Thread :
outside diameter of Scrcw - .- !'229 '

Threads per inch
Bottom of Thread Diameter for 3-4" Screw, U. S. Standard Thread,

I0 threads to the inch : .750 - # : .750 -.L2gg 
: .6201.

Diameter
of Screw,

Inches
Threads per

Inch
Diameter at
Bottom of

Thread, Inches

Diamets
of Screw,

Inches
Threads pu

Inch
Dimeter at
Bottom of

Thread, fnchs
l-4
5-16
3-B
7-16
r-2
9-r6
5-B
3-4
7-8

I
I 1-B
1 1-4
1 3-B
L t-2
I 5-B
I 3-4
1 ?-B

20
1B
16
l4
13
T2
11
10

9
B

6
6
5t-2
5
J

.IUl)

.240

.294

.344

.400

.454

.507

.620

.73r

.837

.940
1.065
1.160
L.284
1.389
1.491
1.616

,
214
2 L-2

3
3 t-4
3 1-2
3 3-4
4
4t4
41-2
434
5
5 r-4
5 t-2
5 3-4
6

4 t-2
4 t-2
4
4
3 1-2
3 L-2
3 3-4
3
3
a t-o
2 3-4
2 5-B
2 t-2
2 t-2
2 3-B
2 3-8
2 L-4

I.712
1.962
2.176
2.426
2.629
2.879
3.100
3.317
3.567
3.798
4.028
4.256
4.480
4.730
4.953
5.203
5.423

Sizes of Tap Drills for Y Threads
Bottom of Thread Diameter for V Thread : outside diameter of

^ L- t.tz\^raw . 

-

Threads per inch
Bottom of Thread Diameter for 3-4" V Thread, 10 threads per inch :

.759 - M? : .?50 - .L732 :.5?68, diameter at bottom of thread.

The Tap Qrill should be from .010 larger than above figures on small
eizes to .030 larger on large sizes.



BROWN & SHARPE MFG. CO.

Acrne Standard
Price, $3.30

This gauge furnishes a correct stand-
ard to which tbread tools can be ground
to cut tbreads of a uniform angle to
take the place of square threads and to
standardize the threads of various
angles and depths now in use. The
Acme thread has the same depth as the
square tbread, but is stronger.

The sides are at an inclination of
7411", ot 29" included angle, which
angle is the same as is norv generally
adopted in cutting 'worms.

A tool settin$ gauge is furnished and
included in the price of each gauge.

Packed six in a box.

29' Screw Thread Gauge No. 715

Irnproved 29' Screw Thread Tool Gauge
No. 716

Acrne Standard

Priceo $3.(X)

This gauge furnishes a correct standard
to which tbread tools can be ground for
cutting threads of a uniform angle to tako
the place of square threads.

The Acme thread has the same depth as

the square thread, but as the sides are at
an inclination of 1471" (29" included angle)
this form of thread is stronger.

Packed twelve in a box.



BROWN & SHARPE MFG. CO. tB3

Table of Thread Parts

29" Screw Thread
ACME STANDARD

The various parts of the 29o Screw Thread, Acme Standard,
obtained as follows:

Width of Point of Tool for Screw or Tap Thread :
.3707

T -.0052

Width of Screw or Nut Thread : =-+41-'l'hreads per inch

Diameter of Tap : Diameter of Screw f .020

Diameter of Tap or Screw at Root :

Diameter of Scr / 1-*-(TE.*G;;;*F+'o2o)
I

Depth of rhread : t x Thrcaa;er inch + '010

Threads
per Inch

f)epth of
Thread,
Inche

Thickness at
Top of Thread,

lnch*

Witlth Space
at, llottom of

Thread,
lnches

Space at Top
of Thread,

Inche

Thickness at
Root of Thrsad

Ioches

I
1 1-3

2

J

4

5

6

7

o

9

10

.5100

.3850

.2600

.1767

.1350

.1100

.0933

.0814

.0725

.0655

.0600

.3707

.2780

.1853

.1235

.0927

.0741

.0618

.0529

.0463

.0413

.0371

.3655

.2728

.1801

.1183

.0875

.0689

.0566

.0478

.0411

.0361

.0319

.6293

.4720

.3147

.2098

.1573

.1259

.1049

.0899

.0787

.0699

.0629

.6345

.4772

.3199

.2r50

.1625

.1311

.1101

.0951

.0839

.0751

.0681



lB4 BROWN & SHARPE MFG. CO.

Worrn Thread Tool Gauge No. 720

Price, $3.00

Price, with Tool Setting
Gauge, $3.30

Fulnishes the correct
form for tools used in
turning the threads of
worms when the worm
wheels are cut with in-
volute cutters. The fig-
ures on the gauge corre-
spond to the number of
threads per inch of the
lYorm.

U. S. Standard Screw Thread Tool Gauge
No.724

Price,93.00

This gauge is used as a
standard for grinding tools
to cut threads according to
the United States Stand-
ards.

The angles are 60o, and
the flat surfaces at top
and bottom of threads
are equal to one-eighth of
the pitch.

Each of the above packed six in a box.
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U. S. Standard Screw Threads
Diameler of

Socw at
Top of Thread,

fnches

Threads
per
Iuch

Diameter
at

Root of Thread,
Inches

Width of
F-lat, Top

and Bottom,
fnche

I-4
5-16

7-16
l-2
9-16
5-B
3-4
t-o

I
I 1-B

I l-4
I 3-B

I r-2
I 5-B

1 3-4
L 7.8,
2 L-4
2 t-2

J

3 1-4
3 1-2
3 3-4
4
4 r-4
4 r-2
4 3-4
5

5 L-4
5 L-2
5 3-4
6

20
1B

r6
L4
t3
L2
11

10
9

7

a

6
6
5 t-2
5
5

4 r-2
4 r-2
4
4
3 t-2
tl o

3 l-4
J

J

z )-o
, 1-'
2I-2

2 L-4

.1850

.2403

.2936

.3447

.4001

.4542

.5069

.6201

.7307

.8376

.9394
1.0644
1.1585
1.2835
1 DOOO

I.4902
7.6L52
1.7113
1.9613
2.7752
q Aoeq

2.6288

3.1003
3.3170
3.5670
3.7982
4.A276
4.255L
4.4804
4.7304
4.9530
5.2030
5.4226

.0063

.0069

.0078

.0089

.0096

.0104

.0114

.0125

.0139

.0r56

.0179

.0179

.0208

.0208

.0227

.0250

.0250

.0278

.0278

.0313

.0313

.0357

.0357

.0385

.04r7

.0417

.0435

.0455

.0476

.0500

.0500

.0526

.0526'

.0556



L86 BRO1r\/N & SHARPE MFG. CO.

Depth of Gear Tooth Gauges No. 725

Depth of Gear Tooth Gauges for all regular pitches, from 3 to 48

pitch, inclusive, are carried in stock. One gauge answers for each pitch
and indicates the extreme depth gear tooth is to be cut.

Packed one in a package.

'Wheel Defect, Vorn Coupler Lirnit
and Vorn Journal Collar

Gauge No. 728

Price, $3.00

Designed for ascertaining the extent of defects and wear in car wheels,
journal collars and couplers, according to the standard adopted by the
Master Car Builders' Association.

ft is shown about half size and is made of first quality tool steel,
hardened. The measuring surfaces are accurately ground and finished
to size' 

Packed six in a box.

ffi\ &;xffi::':'W
Regular pitches frorn 3 to rl8, inclusive

Price, 75 Cents Eactr
Other sizes rnade to order - Prices on application
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Dial Test Indicator Attachrnent No.729

Price, $1.75

This attachment greatly increascs thc usefulness of the Dial Test
Indicator by adapting it for testing internal arrd other surfaces that
cannot be reached conveniently with the straight spindle of the dial
indicator.

The attachment is easily and quickly attached and firmly held by a
knurled clamp screw.

DiaI Gauges
For Dial Test Indicators

lB7

ENGLISH MEASURE OR METRIC MBASURE

Price, $12.50

Dial gaugcs can bc allached lo any
of our indicators or used on special
attachmen{s for tesling purposes on
machine work or for bcnch work.

The Dial reads plus and minus either
side of zero and the graduations are
of such a size that fractions of a thou-
sandth ofan inch or of a hundredth of a
millimetre can be easily estimated.

English Measure. Dial graduatcd in
thousandthsof aninch, is I 3-4" in diarn-
eter and has a 3-10'/ spindle moverncnt.

Dfctric Measure. Dial graduated in
hundredthsof a millimetre, is I 3-4"wide
and has a 7 rnf n spindle movement.

Each of the above packed one in a box.



IBB BROWN & SHARPE MFG. CO.

Dial Test fndicator No. 730
ENGLISH MEASURE

Spindle Movement 3-10"
by thousandths of an inch

Djameter of Dial,
r 3-4"

Length of Base,
B l-2"

Widrh, 2 I-4,'

oT METRIC MEASURE
Spindle Movernent 7 m/rn

by hundredths of a rnillimetre

Price, $30.00
hice includes finished wooden case.

This fndicator is especially serviceable to erectors or inspectors of
machines, for determining the inaccuracy in a surface or the movements
of a spindle or arbor, etc.; also to tool makers for obtaining compara-
tive measurements on very close work.

The pointer is very sensitive and the graduations are widely placed
so that halfor quarter thousandths can be estimated. The diil-has a
white enamelface and mav be turned to bring the zero under the in-
dex pointer. The points ofthe indicator spindle can be removed and
dilferent lengths and forms of points used.

The horizontal arm is adjustable to any angle; it can be removed also
andused independentlv as in the tool postof alathe. Theblockswhich
fit into the T 'slot in the base permit iti being used against the edge of
asurface plate or T slot, for checkingtheaccuracyoflonghorizontal
surfaces.

Packed one in a box.



BROWN & SHARPE MT'G. CO.

Dial Test Indicator No. 732
Heavy Base

189

ENGLISH MEASURE oT
Spindle Movernent I-2"
by thousandths of an inch

METRIC MEASURE
Spindle Movernent 13 xn/rn
by hundredths of a millimetre

Diameter of Dial,
2 t-4"

Length of Base,
10"

width,3'

eru*ffiryt
Price includes finished wooden case.

This indicator is especially serviceable to erectors or inspectors of
machines where an Indicator with extra heavy base is required.

The poinler is verv sensitive and the gradual,ions are widely spaced
so that-half or guarier tbousundths can be estimated. The dial has a
white enamel fac-e and may be turned to bring the zero under the index
pointer. The points of the indicator spindle can be removed and differ-
6nt lengths and forms of points used. The l-2" spindle movement of the
dial of ihis indicator allows it to be used for many purposes where a dial
with shorter spindle movement is not as convenient.

The horizonial arm is adjustable to any angle; it can be removed also
and used independently. The blocks which fitlnto the T slot in the base
permit its being used against the edge of a surface plate or T slot, for
checking the accuracy oflong borizontal surfaces.

Packed one in a box.
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Dial Test Indicator No. 733
ENGLISH MEASURE

Spindle Movernent 3-10"
by thousandths of an inch

or METRIC MEASURE
Spindle Moverrrent 7 m/rn
by hundredthsof a millim6tre

Diameter of Dial, I 3-4"
Length of Base, 4 1-4"

width, S r-4,
Thickness, I 1-8"

p.ice i,,clu#lTil-t'"1 9,-,9."uen 
case.

, This gauge is especially recommended for use in the Motor Service
Shop lbr testing camshafts and crankshafts for out-of-roundness and for
selting. crankshafts in grinding macbines and accurately setting a fly-
wheel in the lathe preparatory to turning oIIthe old gear teeth"when"a
nelv gear ring is to be put on.

Tbe design of the base makes it very handy and is sulEcientlv heavv
to give it a fum support. It has four giuse pihs at the corners that can
be pushed down and used asainst a sJrfice nlate. straisht edse or
ggainst the side of a T slot. T-he dial has a white enamel face andmay
be turned to bring the zero under the index pointer.

Universal Attachrnent No. ?34
For Use on Dial Test fndicators Nos. 73Or732 and ?33

Designed for testing internal and'other surfaces that
cannot be reached conveniently with the regular straight
spindle of the indicator.

It consists of a sma-ll steel cylinder that clamps over the
end ofthe indicator spindle. hiside the cvlinder-a r6d rests
against-the hdicalor point. This rod actuites tbe indicating
point that extends ai rieht anqles to the resular indicatoi
spindle and is so placeii that"it produces i direct, thrust
against the end of tbe spindle without friction on the side
of the cylinder

Price, $4.50
Each of the above packed one in a box.
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Test Indicator No. 735

ENGLISH MEASURE OT METRIC MEASURE
Range l-100" either side of 0 Range 26-100 m/m either side of 0

by thousandths of an inch by fiftieths of a millimetre

Length of Base, B"
Height of Post, 9"

Price, $25.fi)

Price includes finished wooden case.

The movement of the pointer on this Indicator is very sensitive
and is magnified a number of times by the length of the index finger.
fts movement is read upon the graduations, shown on the endof the
body.

The indexing finger may be brought to zero by turning the knurled
scre,v, no matter what position the arm is in.

Packed one in a box.
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Lathe Test Indicator No. 736
Price, $3.75

Indicator No. 738

This Indicator is held in the tool post of a lathe and is for testing
pieces held between centers, the inside or outside of pulleys, etc. The
bar is 6" long, l5-16" wide, and 3-B'/ thick. lt is drop forged atrd formed
at the end to receive a yoke for supporting the finger hblder.

The finger holder contains a spiral spring for holding the finger
against the work with an even pressure. The bushing which holds the
finger is split, thus allowing lhe finger to be adjusted to length required.
It is furnished with two fingers; one is ground to an angle of 60o and
the other is bent for inside and outside testing. The yoke can be swiveled,
and locked in position by the clamp nut.

ENGLISH MEASURE oT
Range, 0 to .007/'
Either side of zero

by thousandths of an inch

METRIC MEASURE
Ranger0tolrn/rn
Either side of zero

by hundredths of a millimetre
Price,910.00

hice includes finished wooden case.

This fndicator is for centering work in a lathe, testing lathe c€nters,
shafting, and work of a similar irature. The shank is made of hardened
steel. It can be held in the tool post of a lathe and adjusted either up-
wards or downwards and readings obtained. The indicator point is bf
hardened steel, spherical in sbdpe, allowing pressure to be brought
upon it lrom any angle in taking readings.

Each of the above packeii one in a box.
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Speed Indicator No. 748

Price, S6.75 Leather Case, $1.50

Patented November 28, L922

This Speed fndicator accurately determines the revolutions of shaft-
ing, etc., in either direction and nteasures both high and low speeds

equally well. It has few parts, is simple in operation, and reliable.
The indicator registers up to 5,000 revolutions. Speeds faster than

5,000 R.P.M. can very readily be determined. All readings are taken
from one side of the indicator and the two arrolvs on the face of the dial
indicate lhe figures pcrtaining to tire diffcrcnt directions of rotation,
climinating any confusion. It is merely necessary to place the point of
the indicator on the spindle or shaft and wat,ch the dial for a given time.
The figures showing tlrrough the snrall round windows on the dial read
every 5 revolutions. The inside dial reading evcry 100 revolutions is
quickly returned to zero for repeated use by a knurled knob on the back
of the indicator.

The fibre handle is conveniently shaped and is an insulation against
electricity. All the working parts are enclosed in a heavily dull-nickeled
case. Three points are furnished as shown. The steel point is for ordinary
speeds and the rubber points are for high speeds.

This Speed fndicator is very neat, light, and convenient to handle,
with no rough edges or projections to interfcre with its use. Wherever
the R.P.M. are to be deterrnined or maintained, one of these indicators
should be on hand.

Packed one in a bor.



t94 BROWN & SHAITPI' MF-G. CO

V Blocks and Clarnp No. 749

Price, $f,$f$1'85
Price Includes Two Blocks and One Clamp

Extra Clarnps Pricc 60 cents each

For holding round work while drilling and for accuratelv laying out
work in conncction with a surface plate or knee.

The blocks are made of cast iron and intended for general ma-
chinists' use. They are carefully finished and the grooves are very
accurate.

Each block is 2" long by 1 l-2" square and will take work up to
I l-2" in diameter. The clamp is ribbed and very rugged and the
screw has a knurled head with a hole in it to insert a rod for tightening
the screw on the work. These blocks are not sold singly,

Packed two blocks anrl one clamp in a bor.



BROWN & SHARPE MFG. CO.

V Blocks and Clarnps No. 750
Price per Pair, 96.75

These blocks are designed to nreet the demand for an accurate set of
V Blocks. They are especially useful for accurately laying out work in
connection with a surface plate, angle iron or knee. Round stock to be
drilled, ground or milled can be clamped in the V's of these blocks and
held fast.

The blocks, which are made of tool steel and hardened, have the sides
ground parallel and the V grooves carefully ground central and parallel
to the bottom and sides. They are made and sold only in numbered
pairs, so that the V grooves in blocks of the same nurnbers are always in
alignment.

Each block is approximately I 1-4" x I 1-r1" x I 5-8,, in size and will
take work to l'l in diameter.

Not sold singly.

Packed one pair of blocks and two clamps in a box.
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Toohnahers' Vise No. 752

Price. $3.50

This vise is a reliable and handy tool for use in drilling, fitting and
laying out work on surface plates. It is case-hardened and the base is
grourd. The V groove in the under side of the base takes work from
9-32't to 11-16/' diameter and thus adds to the handiness of the vise as

it can be used as a V block.
The large jaw is provided with a tongue which slides in a groove in

the base and which is held in place by a strap. This feature enables the
vise to hold the work firrnly and prevents the jaw from lifting. The strap
can be removed and by using the jaw upside down, taper pieces can be
held in the tool. The greatest capacity of the vise is 2". Each vise is
furnished, as shown in the cut, with trvo steel jaws that slip on and o{f
the screw,

Toolrnaherse Vise Clarnp No. 753

This vise clamp is not provided with the V groove in the base or
the tongue on the larger jaw and its corresponding slot. These vise

clamps are generally used in pairs for holding work to be drilled, etc. The
greatest capacity of this tool isI)f".

Each of the above packed one in a box.
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Irnproved Toolrnahers' Clarnps No. 754

These Clamps are designed and proportioned throughout to insure
the greatest strength and rigidity. The jaws are rounded on the ends to
allow clamping under a shoulder or recess. The spring attachment holds
the "loose" jaw tightly and prevents its dropping or sliding while
opening or closing the clanrp.

They are very convenient vrhere a large number of pieces of the same
size are to be clamped for drilling, as the spring attachrrent holds the
jaws at the required distance for removing and inserting each piece.

Price, each

a-o
I
I t-2
2
tl0

3 1-2

r t-2
2 T-B

3 3-B
4
5

Packed one in a box.

$0.70
.85

r.00
1.20
1.30
2.to



lgB BROWN & SHARPE MFG. CO.

Nail Sets No. 762

Of tool stcel, carefully hardened.
They are of convenient sizes, about 4"
in length and are hnurled to provide a
good finger grip. The points are con-
cave and the edges rounded.

f,H

No.

{A
lu

762\c
lD
LE

Price per dozen, 92.75

es No. 765

WWWW

Machinists ? Center Punch
These punches are of convenient rr -.

sizes and knurled on the body to afford tt ffi

t#:.lr:Tn il: -,""i,1i, ?1:,"1i; 

ffiffi
ground to an angle. They
in length.

ffiil ffiil
No. I ofTapererl Point, I I'rice ffi ffiI ipchffi | ffi|ffi

tio i 
".Li l",ii 1l w-.- )B 3-32roDl6. 9_64lll ?;l?- l:38 UH

Price per dozen, $2.75

Each of the above packed six in a box.

Diameter at Top
of Tapere<l Point,

Inchm

1-r6

t-B
a-Jz

$0.25
.25
.25
.25
.30
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Autornatic Center Punches No. ?70

Style l, 4 l-8" long, 3-8" diarneter, price, $2.00

Style 2,5L-4" long,5-8" diarneter, Price, g3.00

Style 31 6" longr 3-4', diarneter, price, $4.00

The Automatic Center Punch is more con-
venient for laying out work to be drilled than
the ordinary center punch and hammer.

The tool is of steel, the striking mechanisnr
being enclosed in the knurled handle, which is
of such a size and form as to be held conven-
iently in the hand. A downward pressure releases

the striking block and rnakes the impression.
The punch rnarks are of uniform depth.

The points on Styles 2 and 3 can be taken out
for grinding and are easily replaced if broken.

Style 1 is adapted for carrying in the pocket,
and is made to meet the demand for a small,
light tool suitable for the more delicate work
required in tool making.

Style 3 differs from the Style 2 in being
slightly heavier in construction and capable of
striking a much heavier blow.

Extra Points for either Style 2 or 3 Punch,
Price, 20 cents each.

Packed one in a box.
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Autornatic Center Punch No. 771

Price, $3.50

Adjustable

5 1-4" Long, 5-8" Diarneter

The length of stroke of this Automatic Center
Punch is adjustable. This feature is one that is

readily appreciated by mechanics, as it adapts
the tool to all varieties of tool and general shop

work.
For example: If a piece of tool work is to be

laid out, fine punch nrarks are required for the

outline, but for general shop work, as centering
for drills, etc., much heavier marks are necessary.

The convenience of having a tool that can be

readily adjusted to meet both conditions is ap-
parent.

The adjustment of the stroke is made by the

knurled thumb-screw on the top of the handle.

To adjust for fine work requiring a light mark,
turn the screw to the right; for coarse work, turn
the screw to the left.

The points can be taken out for grindingantl

are easily replaced if broken.

Extra Points, Price 20 cents each

Packed one in a box.



Spacing Attachrnent No. 775
Price, 93.00

Capacity, Bearn 4" Long, Swings B/'

BROWN & SHARPIT MFG. CO- 201

To be used with No. 770, Style 2, and
No. 771 Autornatic Center Punches

This attachment can be quickly at-
tached to the Automatic Center Punch. It
is useful in quickly and accurately spacing
or laying out work to be machined or
drilled. When adjusted for use, the attach-
ment is scre\yed on to the center punch, in
place of the removable point.

The fine adjustment of the locating
point is obtained by the screw at the end
ofthe beam, and the quick adjustment by
pulling out the knob at the top of the
post.

The point is held by a knurled check
nut and can be adjusted to varying
lengths.

Extra Points
for attachment

Price, 20 cents each

Packed one in a

iFJ

|q

\
|]

box.
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Scribers No. 778

Style l, Single Point, Pocket

Price, 50 cents

,,., ,,,,,,,,,

Style 2, Single Point, 5" long

Price, 35 cents

Style 3, Dou'ble Point, B" long

Price. 40 cents

The points of these scribers are threaded to screw into the holder and

knurled for a finger grip. The knurled holder has long bearings to srrp-

port the points fumly when in place and is of suitable size to be held

conveniently.

The scriber point of style I may be reversed and the tool closes to
about 3 1-2" in length for carrying in the pocket.

Each of the above packed six in a box.



BROWN & SHARPE MFG. CO.

Mercury Plurnb Bobs No. 790

An important feature is the device for fastening the string without
a knot. After unwirrding the required length, the cord is inserted in a
slot in a taper stud, and the knurled cap, which has a taper hole, is
forced over it, thus rrraking the bob hang true.

These Plumb Bobs are madc from a

solid steel rod, borecl out and filled with
mercury, or quicksilver, which makes
them unusually heavy in proportion to
their size. The center of gravity is low.
The cut at the right shows the manncr
in which these plumb bobs are con-
structed. The comparativcly small
diameters allow them to be used closc
to corners and walls. They are not
easily affected by draughts of air and
may be convcniently carried or packcd
in srnall spaces.

The points are hardened, and the
bodies and points are ground. The
plumb bobs are nickel plated and each
is furnished with a braided silk line.
The 3 1-2 oz. size can be easily carried
in the vest pocket.

Diamet,er, fnchw PriceWeight, Ounccs

6

t2

l6

4

4r-2
D J-O

6

7-2

5-B

7-B

$1.80

2.40

3.00

3.60

Packed one in a box.
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Toolrnahers' Calipers and Dividers

THE ful<'rurn stud is hardened. The spring is unusually stiff and of
^ a construction that insures rigidity, prevents side deflection of the

legs and gives uniform pressure. The lcgs are of stccl, round and highly
polished; the measuring points come together evenly.

Especial attenlion is called to the
2" sizes, as they are convenient for
small, light work and for carrying in
the pocket.

Toolrnakers? Dividers
No. 800

Packed two in a box-
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Brown & Sharpe
Spring Calipers and Dividers

Combine lightness and durability. The legs are steel drop forgings
finished in the best manner possible.
. The spring nut is constructed on the principle of the
spring chuck and has hardened jaws. It is positive in action
when closing, the thread engaging the screw on the slight-
est pressure. When the pressure is withdrawn the nut is

released at once and slidcs freely on the screw. It is dust
proof and combines all the advantages of thc solid nut with that of

qrrick adjustment. There are no loose

pieces. The screw is of steel and is hard-
ened to prevent wear.

A thumb attachment for convenience

in handling is provided on Spring Di-
vidcrs.

Brown & Sharpe
Spring Dividers

No. 805

805

Packed two in a box.

$1.40

r.40
1.70

1.70

2.10

4

5

6

$r.20
1.20

1.50

1.50

1.95
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Brown & Sharpe Outside and Inside Spring
Calipers Nos. 806 and 807

No. Size,
lnclres

Price with
Spring Nut

Prie with
Solid Nut No- Size,

Inches
Price with
Spring Nut

Price with
Solid Nut

806 4
5
6

$1.40
1.40
r.50
1.50
l.Bo

$r.20
1.20
1.35
1.35
r.65

807
4
5
6

$1.40
r.50
r.50
l.B0

$1.20
1.35
1.35
1.68

Each of the above packed two in a box.

Duplicate Parts for Brown & Sharpc Spring Calipers and Dividers
t^- Cn/n
Screw and Ball.
SolidNut.....
q^.i--

.20

.15

Si.i"! *itl ft'ir-l Aiiu"r'-ent fori Dividers. . .

Spring Nut.
N',+ \V-"] --

.50

.30
l(

Thrrmh A ttanhmonf zfi





BROWN & SHARPE MF(}. CO.

Rex Spring Calipers and Dividers

THESE are somewhat lighter than the Brown & Sharpe Calipers
^ and Dividers, but the same care is taken in their construction as in

the more expensive line.

The Rex Calipers are neat and attractive in appearance, and durable.

The adjusting screw is hardened to prevent wear. A thumb attach-
ment for convenience in handling is provided on Spring Dividers.

Bl0

Packed two in a box.

Rex Spring Dividers
No. 810

$1.00

1.05

1.10

1.15

1.20

1.50

Price with
Solid NuL

4

5

6

$0.80

.oD

.90

1.00

1.05

1.35
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Firrn-Joint Outside and Inside Calipers
Nos. B2L and&22

Size. Inchcs Ilrice Size, Inchcsr". i

4
5
6

10
12
t4
16
1B
20
24

$0.50
.60
.70
.80

1.00
1.10
T.20
1.80
2.10
2.55
3.00
3.60

Sizes abovc refcr to length of leg. Actual capacitics are as follows:

size.. .. 
-. 

. ;-f : f; f tol-
-,t 

" 
i,,.ic, *.--' i' € -l-lTlall! lt, I 

to 
I 

t d 
I 

zu

of ()utsidccal'r-: i i1 I I Ipers.. .- 3 t-1 't.t-2 6 7)et-2 l:rrslrzlro z:l:r r_z
I t,._

Earb..of t he qbgye pgcke{ as follows : 8,,, 4,,, 5,, arrd 6,,, six; B//, 10,,
and ll". lbrrr: 14" and 16", two; lB", 20', and 24t,, one in a box.'

4
5
6

10
T2
14
t6
1B
20
24

$0.50
.60
.70
.80

1.00
l.l0
r.20
l.B0
2.10
Z.JJ
3.00
3.60
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Transfer Firrn-Joint Outside and Inside
Calipers Nos. 826 and 827

Price

$r.:10
r.50
r.60
1.90
2.20
2.50
2.80
3.r0
3.40
.{.00
4.90

826

Sizes abovc refer to Iensth of lcs. Actual carracities arc as follows:

A"t""l C""r"it" "f €
Outside Cali..r*.. . F""".."""1'1y"."...-l-.-1.,

Bach of the above packcd as follows: 4",l:" anrJ 6", six; 8", 10" and
I2", four; 14" and 16", two; lB",20" and 24", onc in a box.

4
5
6

10
T2
1.{
L6
1B
20
24

$r.30
1.50
1.60
1.90
2.20
2.50
2.80
3.10
3.40
4.00
4.90

4
5
6

10
12
14
16
1B
20
24
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Screw Adjusting Firrn-Joint Calipers

Prie Size, lnches Price

4
5
6

10
T2
14
t6
1B
20
24

$r.r0 4
5
6
o

10
t2
t4
I6
1B
20
24

1.15
1.20
r.50
l.B0
2.10
2.40
2.70
3.00
3.30
4.20

Sizes above refer to length of leg. Actual capacities are as follows:

Nos. 831 and 832

$r.r0
l.r5
1.20
1.50
l.B0
2.10
2.40
2.70
3.00
3.30
4.20
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Firrn-Joint
Herrnaphrodite Calipers

No. 835

Pcice with
Solid I'oint

$0.60

.80

1.00

Narrow
Firrn-Joint Inside

Caliper No. 837

Price, 70 cents

Similar in design to the regular 4"
Firm-Joint Calipcr, excepting that the
legs are much narrower and allow it to be
used to measure the diamcter of decp
holcs at the bottom.

It can be inserted 2l-2't in a hole 1-4"
in diameter.

Each of the above packed six in a box, except B"
in a box.

Price with Ad.
justable Poirrt

4

6

which is packed four
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Cornbination Caliper and Divider

l0 Inch
The arms or holders are provided with split chucks to receive the

auxiliary legs, which are held {irmly by a turn of the knurled nut that
closes thc chuck <:oncentrically. A pencil can be substituted for one of
the legs if desircd.

Price
Set Complete.....:.. ....$3.60
With Divider Legs only. . . 2.4O

Packcd one in a box.

2r5

No. 840

Inch
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Universal Divider No. 843

$&fl
Price, 96.00

The scriber point holder has both fine and quick adjustment; the fine
adjustment is obtained by a screw, enclosed in the beam, which engages
the nut on the scriber point holder. By pulling up the small knurled
knob, at top of post, the screw is released and the post can be quickly
adjusted. This knob springs into place as soon as released.

The scriber point is adjustable either side of the center, and can be set
for scribing small circles or for working close to a shoulder. The adjust-
able center point is held by a spring chuck and can be easily removed
and replaced by a pencil or other special point. The posts are clamped
by knurled nuts and held in place by spring friction when the nuts are
unclamrred for setting the points.

A V point is furnished for use in describing a circle about a hole al-
ready drilled. A caliper point is also included.

The beam is 4" long and the points can be set to describe a circle B"
in diameter.

Packed one in a box.
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Will describe a circle 26'l in diam.
Price, with 13" Bearn and Sxtension,

Will describe a circle 54" in diam.

13" tramrnel if desired.
Packed onc in a box.

217

Improved Steel Bearn Trarnrnels

Price, with 13" Rearn,

Price, with 9" Bearno $6.00
Will describe a circle lB" in diam.

The trams are clarnped by knurlcrl nuts to l,he heam, which is flattened
on top, and the l,hnrst, taken by washers to prevent marring the bearing
surfaccs. A spring friction lxrlds the trams in place when ihe nuts are
loosened for sctt,ing. Onc tram has an adjustinfl screw and slide, which is
convenicnt for {inc adjustrnent of lhe points.

A swivel handle at the top of cach trarn is a noticeable advantage, as it
enables the trarnmels to be mrrch rnore convenient,ly and accurately used
than is possible with fired handles. The adjustable points are held by
spring chucks and can be easily remot'ed and replaced by pencil or other
speci:rl poin 1..

A pair of cab'pering point.s is furnished with these trammels.
A pair of large V points, by the use of which circles nay be dcscribed

around holes fronr 1-4" to 1 5-8" dierrncter, can be frrrnishcd for thc

$6.00

$7.00

Pricc, $1.50 cxtra.
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Set of Standard Tools No. 847
FOR STI]DENIS AND APPRENTICES

Price, $9.25

A set of tools that the experience of the shop man has provetl tb be
essential equipment for the beginner.

It is neatly arranged in a folding
leather case as shown in the cuts. Size
folded, about 7" x 4 3-4" x I 3-8".

Contains the following tools:
No. 300-6" Tempered Steel Rule, No. 4

Graduation.

No. 402-6" Combination Square, No.4
Graduation (with hard-
ened heads).

No. 650-60" Center Gauge (Tempered.)

No. 765-9-64" Center Punch.

No. Bl0-4" Rex Divider, solid nut.

No. Bll-4" Rex Outside Caliper, solid
nul.

No. 812-4" Rexlnside Caliper, solidnut.

No. 835-4'r Hermaphro di t e Caliper,

Packed cne set in a

solid point.

box.
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Set of Standard Tools No. 849
FOR STUDENTS AND APPRENTICES

Pricer $10.00
Contains the following tools:
No. 300-6" Tempered Steel

RuIe, No. 4 Grad-
uation.

No.402-6" Combination
Square. No.4
Graduation (with
hardened heads).

No. 650-60' Ccnter Gauge
(Tenrpered).

No. 765-Center Punch (9-6,tr//
at.top of tapered
Pornt).

No.810-5" Rex Divider, solid
mrt.

No. 811-6'/ Rex Outside CaIi-
per, solid nut.

No. 812-6'/ Rex Inside Cali-
per, solid nut.

" flandbook for Apprenticed \Ia-
chinists"
Furnished in a finished wooden
hor.
The "Ilandbook for Appren-
ticed 1\{achinists" included

withthe set, contains many useful hints and instructions on the proper
rvay t-o perform a large variety of operations cornrnon to machine shop
Practlce' Packctl one set in a box.

Gas Heater No. 850
FoR rEMpE*n*" o*ibTiJ:oJ[H"r, cHrsELS, SMALL

Price, $2.00
This Heater, i4 maly instances, takes the place of a forge in tempering

machinists' small tools and is
more convenient and econom-
ical in time and fuel. The in-
tensity of the flame can be
controlled and regulated by
turning the collar-ht the bas-e of the heater.

Packed one in a box.
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Yarn Reel No. 975
REELING AND MEASURING LENGTHS OF COTTON,

WOOLEN AND WORSTED YARNS

Price, 952.00

These Yarn Reels are especially adapted to accurate reeling of fine
yarns. They are used in connection with roving scales and varn testers
when obtaining the stretch, strength and number of cotton, woolen and
worsted yarns.

The reels are made with four or seven spindles and in two sizes, 36"
and 54" in circumference.

The dial of the 36" reel is graduated into B0 parts, that of the 54" reel
is graduated into 120 parts, indicating the nurrrber of yards reeled from
each spindle. The number of yards reeled is indicated on the dial. The
zero on the dial is located at the bright spot on the lleb of the worm
wheel. The striking of the hell warns the operator a few turns before the
zero of ttre dial reaches the index point. The varn guides and spindles are
kept in line with each other while feeding yarn upon the reel, which is
very desirable when reelinq fine yarns. The extra length ofyarn guides is
of use in increasing the friction upon the yarn by taking a half turn or
more of yarn arotrnd them. The automatic feed motion lays the larn {lat
upon the reel, thus securing accurate and uniform measurement and
consequently correct results as to stretch, strength and numbering.

Printed tables are sent for use in connection with this reel, for number-
ing cotton, linen, woolen and worsted yarns.
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Roving Reel No. 977
ACCO}IPANY THE ROVING OR YARN

221

TO SCALES

For reeling small quantities of roving, drawing and yarn and also to
determine the number of twist in yarn.

Circurnference of large drum, 18".

Instructions for Use with the Yarn Reel
To Find Nurnber of Cotton Yarn. ReeI and weigh any convenient

nunrber of yards. Multiplr number ol'rards reeled bv 8 I-3, and divide
prorJucl by"weight of sdmple in grains. Quotient wjll be number ol lhe
yarn, or number of hanks in a pound avoirdupois.

To Find Nurntrer of Linen Yarn. Reel and weigh any convenient
number of yards. Multiply nuurber of yards reeled by 23 I -3, and divide
product by weight of siniple in grains". Quotient wiil be number of the
yarn, or number of leas in a pound avoirdupois.

To Find Number of Worsted Yarn. Reel and weigh any convenient
number of yards. Multiply nurnber of yards reeled b; 12 1-2, and divide
product by weight of simple in grairrs-. Quotierrt wiil Le number of the
yarn, or number of hanks in a pourrd avoirdupois.

To Find Nurnber of Woolen Yarn. Reel and weigh anY convenient
number ol yards. Mrrltiply number o[ yards reeled by I 3-8, and divide
product by"weight ol'sample in grains. Quot.ienl wili be number of the
yarn, or nurnber of runs in a pound avoirdupois.

Note.-In all of above calculations, the longer the length of yarn
taken the illore accurate will bc the result.

Price, $30.00
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Irnproved Roving or Yarn Scales No. 980

Price, $19.00

These scales will weigh one pound by tenths of grains or one seventv-
thousandth part of one pound avoirdupois, making them especially
useful in connection with Yarn Reels, for the numbering of yarn frorn
the weight of hank, giving the weight in tenths of grains to compare
with tables. They are also useful for the weighing of any small articles,
colors, drugs, etc., for computation oflarge quantities or for postal scales.
The finished parts are nickel plated and the stand, japanned and orna-
mented. A spirit level is placed in center of base for the purpose of setting
the scales true on a bench or table. Ten balancing weights accompany
each scale, oiz.: One each of 20, 30, 50, 100, 200, 300, 500, 1000, 2000 and
3000 grains; the 20 grains on the beam are each djvided into 10 parts.

One pound avoirdupois : 7000 grains
t-2 : 3500
l-4 : 1750
l-o : o;J
Orre ounce 437.5

;4*,.:d Fts ffir e
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Sarnple Weighing Scales No.
ENGLISH OR METRIC MEASURE

ffi$*G*.ex--ffi- €B w

7500 t.,t

982

Price, $19.00

- Adapted for weighing small articles, screws, samples of paper, cnlor,
drugs. etc., fbr the purpose of computing large quantities. They also
answ-er as postal scales. The finished parts are all nickel plated, and the
stand^is japanned and ornamented. A spirit level is plac^ed in center of
base, for the purpose of setting the scales true on a bench or table.

English Measure Scales weigh to one pound by ten-thousandths of
a pound. Nine balancing weights are furnished of the following weights:
100, 200, 400, 800, 1000, 2000, 2000, 4000 ten-thousandths and a one-
ounce weight for postal weighing.

Metric Measure Scales weigh to 500 grammes by hundredths of a
gramme. 'Ten balancing weights are furnished of thofollowing weights:
I, 2, 5, 10, 20, 40,60,100, 100 and 200 grammes.

7000 grains equal one pound avoirdupois.
One ten-thousandth of a pound equals ?-10 of a grain

156 l-4 ten-thousandths " " " equal 1-4 of an ounce
312 I-2 I-2
468 3-4 3-4
val I ounce

2500 l-4 of a pound
5000 r-2
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^#ru]:',#J*criPPers tuffiSlf*ffi.lli"*H;lx: atr
sant,"-but are lighler .f
ll,il;;'X',;i':.T;i hr{
u;ni':$i:rruu
taking apart for cleaning, no wrench, screw driver or other tools are
necessary. Only the nut and washer, cap, top plate and movable handle
ever need be taken off by the user, the spring being free when the
handle is taken o{f. The washer is attached to the winged nut, which
preYents it being dropped or lost.

Bottom plates are about 2 inches wide.
No. 0 Cuts hair one-thirty-second of an inch long. . . . .$4.50
No. I Cuts hair one-eighth of an incb long... . . 4.50
No.2 Cutshairone-quarterofaninchlong .. ........ 5.00
No.3 Cutshairfive-sixteenthsof an inch long.... ..... 5.50

Packed one in a box.

Sharpening and Repairing
PRICES

Sharpening clippers (our own make). . ...$0.75
Sharpening clippers (not our own make-we cannot furnish repair

parts) . .. .. .. . 1.00
New top plate, including sharpening of clipper. . . f.35
No. 000, 00, 0 or I bottom plate, including sharpening of clipper. . . 1.75
No. 2 bottom plate, including sharpening of clipper. ... . 2.25
No. 3 bottom plate, including sharpening of clipper . . . . 2.75
New setof platesfor No.000,00,0 or l clippers ....... 2.35
New set of plates for No. 2 clipper. . , . . . . . . . . . . 2.85
New set of flates for No. 3 cliffer. . . . . . 3.35
Springs for "Narrow Plate" Hair Clippers, each.. . .05
Springsfor "Bressant" or "Figaro" Hair Clippers, each......... .05

We are Not Responsible if Teeth Break in Sharpening
If other parts are needed, they are charged extra. We have special

facilities for sharpening Power and Horse Clippers.

Remittances should accomnanv orders. Include a sulncient amount
to return clippers by INSURED"PARCEL POST. Post Office Money
Orders are most preferred.
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Publications
Ve issue the follouing publications. Sent, postage paid, up-

on receipt of the norninnl charges listed. belous:

Praetical Treatise on Milling and Milling Machines
This book is a thorough treatise bn MiIIing and Milling Machines.
Price, Cloth, $1.50. Cirdboard, $1.00.

Construction and Use of Autornatic Screw Machines
Describes the construction and use of our Automatic Screw Ma-
chines and-gives_ instructions for designing and machining cams.
Price, Cardboard, $1.00.

Construction and Use of Universal Grinding Machines
Describes the construction and use of our lJniversal Grinding
Maehines, and is fully illustrated. Price, Cardboard, 50 cents.

Construction and Use of Plain Grinding Machines
Describes the construction and use of our Plain Grinding Ma-
chines, and is fully illustrated. Price, Cardboard, 50 cents.

Construction and Use of the No. 13 Universal & Tool
Grinding Machines
Describes this machine, and also includes and describes numer-
ous set-ups that can be made on it. Price, Cardboard, 50 cents.

Construction and Use of No. 2 Cutter Grinding Ma-
chines and No. 3 Universal Cutter and Rearner
Grinding Machines
Describes the construction and use of these machines and contains
directions for griuding cutters. Price, Cardboard, 50 cents.

Care and Use of Autornatic Gear Cutting Machines
Contgins a description of our Automatic Gear Cutting Macbines,
together witLinstructions for care and use and for cuttihg spur and
bevel gears. Price, Cardboard, 50 cents.

Practical Treatise on Gearing
Contains tables and illustrations, and is written for those who wish
F."btqt_r eractical explatations and descriptions for making gears.
Price, Cloth, $I.50. Cardboard, $I.00.

Forrnulas in Gearing
This work supplemenis the "Practical Treatise on Gearing," and
contains formulas for gearing problems. Price, Cloth, $1.50.

Hand Book for Apprenticed Machinists
This book is written to assist the learner in the use of machine
and machinists' tools. Price, Cloth, 50 cents.
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French or Metric Measures
The metric unit of length is the metre:39.37 inches.
The metric unit of weight is the gramme:15.432 grains.
The following prefixes are used for sub-divisions and multiples:

Milli :rt-', Centi: rroo, Deci:t'-6, Deca:10, Hecto: I00, Kilo:1000,
Myria:10,000.

French and British (and Arnerican)
Equivalent Measures

French
1 metre

MEASURES OF LENGTII
British and United Staies

:39.37 inches, or 3.28083 feet, 1.09361 yards
.3048 metre :1 foot
I centimetre :.3937 inch
2.54 centimetres : 1 inch
I millimetre :.03937 inch, or nearly l-25 inch
25.4 millimetres :1 inch
I kilometre :1093.61 yards, or 0.62137 mile

MEASURES OF WEIGHT
Fieruh British and United States

I gramme 15.432 grains
.0648 gramme I grain
28.35 gramme$ : I ounce avoirdupois
I kilogramme 2.2046 pounds
.4536 kilogramme I pound

, r .9842 lnn of 2240 ooundsI tonne or mernc ton t _ I tg.68 cwt.I000kilogrammes f -\iibllo"ijr"a,
1.016 metric tons Iibrdfii;il;; I : I ton of 2240 Pounds

MEASURES OF CAPACITY
French British and United States

( 6l -023 cubic inches

r ritre (: r cubic decimetre) : ] :9?l3t-:it3ll;*"^"t
Iz.zoz il". of water at 62o F.

28.317 litres I cubic foot
4.543 litres I gallon (British)
3.785 litres I iallon (American)
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Decirnal Equivalents
of Parts of an Inch

r-64 .0r563
l-32 .03125

3-64 .04688
r-16 .0625

21-64 .32813
11-32 .343?5

23-64 .35938
J-O .J{J

45-64 .70313
23-32 .71875

47-64 .73438
3-4 .75

5-64 .07813
3-32 .09375

7-64 .10938
1-B .r25

25-64 .39063
13-32 .40625

27-64 .42TBB
7-16 .4375

49-64 .76563
25-32 .78t25

5t-64 .19688
t3-16 .8125

9-64 .14063
5-32 .15625

tr-64 .17rBB
3-16 .1875

2S-64 .45313
15-32 .46875

3l-64 .48438
L-2 .5

53-64 .82813
27-32 .84375

55-64 .85938
7-B .875

13-64 .20s13
7-32 .2t875

15-64 .23438
r-4 .25

33-64 .51563
L7-32 .53125

35-64 .54688
9-16 .5625

57-64 .89063
29-32 .90625

59-64 .92rBB
15-16 .9375

Lt-64 .26563
9-32 .28125

19-64 .29688
5-16 .3125

37-64 .57813
t9-32 .59375

39-64 .60938
5-B .625

6l-& .95313
3l-32 .96875

63-64 .98438
I 1.00000

4l-64 .64063
2t-32 .65625

43-64 .67188
rr-16 .6875
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Millirnetre Equivalents
of Parts of an Inch

Inche m/m Inches m/m Inche n/m

t-64 .397
l-32 -794

3-64 1.191
r-16 1.587

2t-64 8.334
tl-32 8-731

23-64 9.128
3-B 9.525

45-64 17.859
23-32 ',t8.256

47-64 18.653
3-4 19.050

5-64 1.984
3-32 2.381

7-64 2.778
l-B 3.175

25-64 9.922
13-32 10.319

27-64 10.7L6
7-16 l1.ll3

49-64 t9.447
25-32 19.844

5r-64 20.2,10

13-16 20.637

9-64 3.;i2
5-32 3.969

u-64 4.366
3-16 4.762

29-64 Lr.509
t5-32 11.906

3r-64 12.303
t-2 12.700

53-64 21.034
27-32 21.431

55-64 2t.B2B
7-B 22.225

13-64 s.1s9
7-32 5.556

15-64 5.953
1-4 6.350

33-64 13.097
17-32 13.494

35-64 13.890
9-16 14,.287

57-64 22.622
29-32 23.019

59-64 23.4L5
15-16 23.8t2

17-64 6.7'\7
9-32 i.t44

L9-64 7.541
5-16 7.937

37-64 14.684
L9-32 15.081

39-64 t5.478
5-B 15.875

6t-64 24.209
3r-32 24.606

63-64 25.003
r 25.400

4l-64 T6.272
2t-32 t6.669

43-64 17.06'J
ll-16 L7.462
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Decirnal Equivalents of
Millirnetres and Fractions of Millirnetres
m/m fnches m/m Inchs n/m Inches m/m Inches

1-r00:.00039
2-100:.00079
3-100:.00trB
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
l6-100:.00630
17-100:.00669
1B-100:.00709
l9-100:.00748
20-100:.00787
2t-100:.00827
22-100:.00866
23-100:.00906
24-100:.00945
25-100:.00984
26-100:.01024
27-100:.01063
28-100 -.0u02
29-100:.0TL42
30-100:.01181
31-100:.01220
32-100 :.01260

33-100:.01299
34-100:.01339
35-100 :.01378
36-100 :.01417
37-100 :.01457
38-100 :.01496
39-100 :.01535
40-100 :.0r575
41-100 :.0r614
42-100 :.01654
43-100 :.01693
44-100 :.01732
45-100 :.01772
46-100 :.01811
47-100 :.0r850
4B-100:.01890
49-100:.01929
50-100:.01969
51-100:.02008
52-r00 :.02047
53-100:.02087
54-100:.02126
55-100:.02165
56-100:.02205
57-100:.02244
5&100:.02288
59-100:.02323
60-100:.02362
61-100: 02402
62-100:.02441
63-100 :.02480

64-r00:.02520
65-r00:.02559
66-I00 :.02598
67-100 :.02638
68-100:.02677
69-100:.02717
70-100 :.02756
7l-100 :.02795
72-I00:.02835
73-100:.02874
74-100:.02913
75-100:.02953
76-100:.02992
77-100 :.03032
78-r00 :.03071
79-100:.031r0
B0-100 :.03150
Bl-100 :.03189
82-100 :.03228
B3-100 :.03268
84-100:.03307
85-100:.03346
B6-100 -.03386
87-100:.03425
88-100 :.03465
89-100:.03504
90-100:.03543
91-100 :.03583
92-L00:.03622
93-100:.03661
94-100 :.03701

95-100: .03740
96-100: .03780
97-100: .03819

98-100: .03858
99-100: .03898

: .03937
: .07874
: .ll8ll
: .15748
: .19685
: .23622
: .27559
: .31496
: .35433
: .39370
: .43307
: .47244
: .51181
: .55ll8
: .59055
: .62992
: .66929
: .70866
: .74803
: .78740
: .82677
: .86614
: .90551
: .94488
: .98425
:1.02362

I
,
J

4
5

6
7
o

9
t0
ll
t2
l3
T4

t5
16

t7
IB
l9
20

2t
22

24
25

26
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Weight of Square and Round Bars of Steel
IN POf]NDS PER LIIIEAR FOOT

Based on 489.6 lbs. per cubic foot. For Wrought fron deduct 2 per cent.

Thickness or
Diameter,

lnchaq

Weisht of
Square Bar
I foot long

weishi;f l
Round Br I

I foot long I

tTl'i.k;;;J
I Diameter,

Inches

Weisht of
Sguue Bar
I foot long

Weisht of
Rorrnd Bcr
I fmt loug

l-32
1-r6
1-B
3-16
t-4
5-16
J-O
7-16
l-2
9-16
5-B

11-r6
3-4

13-16
a-o

15-16

l-16
1-B
3-16
1-4
5-16
3-B
7-16
l-2
9-16
5-B

11-16
3-4

t3-16

r5-16

1-16
1-B
3-16
L-4
5-r6
3-B
7-T6

I

o

.0033

.0r33
-0531
.1195

otco
.4782
.6508
.8500

1.076
1.328
1.608
1.913
2.245
2.603
2.989
3.400
t oto
4.303
4.795
5.312
5.857
6.428
7.026
7.650
8.301
8.978
9.682

10.41
11.17
11.95
L2.76
13.60
14.46
15.35
T6.27
r7.22
18.19
l9.rB
20.20

.0026

.0104

.0417

.0938

.t669

.2608

.3756

.5111

.6676

.8449
1.043
1.262
1.502
1.763
2.044

2.670
3.014
3.379
3.766
4.173
4.600
5.019
5.518
6.008
6.520
7.051
7.604
B.I78
o 44t

9.388
10.02
10.68
r1.36
t2.06
t2.78
t3.52
t4.28
15.07
15.86

r-2
9-r6
5-B

11-16
3-4

l3-16
l-o

15-16

1-16
1-B
3-16
r-4
5-16
J-O
7-T6
l-2
9-16
5-B

11-16
3-4

l3-16
/-o

15-r6

1-16
1-B
3-r6
t-4
5-16
90

7-L6
l-2
9-t6
a-o

lr-r6
3-4

13-r6
7-B

l5-16

2

4

2t.25

23.43
24.56
25.00
26.90
28.10
29.34
30.60
31.89
33.20
34.55
35.92

38.73
40.18
4t.65
43.I4
44.68
46.24

49.42
5.r.05
52.7t
54.40
56.rr
57.85
59.62
6r.41
63.23
65.08
66.95
68.85
70.78

74.70
16.71

BO.Bl
82.89

76.69
17.53
r8.40
19.29
20.20
2I.12
22.07
23.04
24.03
25.04
26.08
27.t3
28.20
29.30
30.42
31.56
32.7I
33.90
35.09
36.31
37.56
38.81
40.10
4t.40
42.73
44.07
45.44
46.83
48.24
49.66
51.11
52.58
54.07
55.59
57.t2
58.67
6U25
61.84
63.46
65.10

Continued, on next page.
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Weight of Square and Round Bars of Steel
IN POTIIIDS PER LINEAR F'OOT

Based on 489.6 lbs. per cubic foot. For Wrought Iron deduct 2 per cent.

Thickness or I Weislt c
Diameter, Squaie IJ

lnches I lfootlor
5 T B5"oo
1-16 I 87 -'14
1-B 89.303-16 I gt.+s
l-4 I 93.72
5-16 I 9s.e6
3-B | 98.237-16 I 100.5
t-2 | 102.89-16 | r0s.2
5-B j 107.6
Ir-16 110.0
3-4 I tr2.4
13-16 | 114.9
7-B I rr7.4
15-16 I 119.96 ) 122.4,r-16 I 125.0
l-B I 127.6
3-16 I 130.2r-4 | 132.8
5-16 I 13s.5

I 100 d
J-O I LJO.a

7-16 I 140.9
r-2 | 143.69-16 | ra0.s
5-B I T49.2
11-16 I 1s2,1
3-4 I 154.9
13-16 I 157.8
7-B I 160.8
15-16 I 163.6

Weight of
Sguare Bar
I {oot long

Wcisht of
Square Bar
I foot long

oo.70
68.44
70.L4
7I.86
73.60
IJ.J I
77.15
78.95
80.77. 82.62
84.49
86.38
88.29
90.22
92.r7
94.T4
96.r4
98.14

100.2
r02.2
104.3
r06.4
108.5
110.7
112.8
ItA.9
LI7.2
1I9.4
r21.7
L23.9
T26.2
I28.5

7
1-B
L-4
J-O
r-2
5-B
3-'[
t-o

1-B
1-4

r-2
5-B
3-4

1-B
L-4
to

r-2
5-B
3-4

10
1-4
r-2
3-4

11
l-4
l-2
3-4

L66.6
772.6
L78.7
184.9
191.3
I97.7
204.2
2t0.8
2L7.6
224.5
23t.\
!JO.J
245.6
252.9'260.3

267.9
275.,4

29L.t
298.9
306.8
3r5.0

331.6
340.0
.'Ct.Z
374.9
392.9
411.4
430.3
449.6
469.4

To compute the weight of Sheet Steel:
Multiply llre l,hickness by 40.8; the rcsull 's the weight in porrnds pcr square foot.
Example: A piwe o[ Sheet Steel is .005" lhick, its rcight is .005 x 40.8 = .204 lbs.

per squue foot.
To compute the weight of Sheet fron:
Multiplv lhe thiekness hv 40; the resulL is the weighL in pounds Der square foot.
Example: A piece of Sheel Irou is -005" thick, ils weishl, is .0Oi x 40 : .200 lbs.

per squile foot.

130.9
135.6
I40.4
145.3
150.2
155.2
160.3
T65.6
171.0
176.3
IBl.B
IO/.D
193.0
L98.7
204.4
210.3
216.3
222.4

24r.0
247.4
253.9
260.4
267.0
280.6
294.'t
308.6

337.9
353.1
368.6
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Weight of Iron and Steel Sheets -Kent

Specificgravity.. ...........fron 7.7 Steel ?.8S4Weightpercubicfoot,.. 480. '. aSS.O
Weight pcr cubic inch... .2778 " .ZSfg

As many gauges dilTer, and even tlre t,hicknesses of a certain specified eao*o a[..i
assumetl the same by all manufacturers, ordera for sh@ts and wires s[ouid alwars
state the weight per square foot or the thicknegs in thousandths of an inch-

T8.77
16.7I
14.88
13.26
11.80
10.51

9.36
8.34
7.42
6.6t
5.89
5.24
4.67
4.16
3.70
3.30
2.94

: 2.62

2.07
1.85
1.64
r.46
1.31
1.r6
1.03
.922
.820
.730
.649
.579
.5r4
.461
.408
.363
.326
.290
-257

.454

.425

.DO

.34

.284

.259

,,
.203
.lB
.r65
.I4B
.134
.12
.109
.095
.083
.072
.065
.058
.049
.042
.035
.032
.028
.025
.022
.02
.0rB
.0r6
.014
.0r3
.012
.0r
.009
.008
.007
.005

17.00
15.20
13.60
12.00
11.36
10.36

9.52
B.BO
B.t2
7.20
6.60
5.92
5.36
4.80
4.36
3.80
t to

2.60

r.96
1.68
1.40

L.I2
1.00

.80
a,
.64
.56
.52
.48
.40
.36

.20

0000
000
00
0

1
2

4
5
6
7

9
10
11
72
l3
I4
15
16
17
IB
t9
20
2T
q,

24
25
26
,J

29
30
31

tt

34
t)

L7.34
15.30
13.87
12.24
1r.59
10.57
9.7r
B.98

7.34
6.73
6.04
5.47
4.90
4.45

3.39
2.94
2.65

2.00
I,7I
1.43
1.31
1.14
I.02

,B9B
.816
.734
.653
.571
.530
.490
.408
.367
.326
.286
-204

0000
000
00
0
1,
D

4
5
6
7

9
10
11
12
I3
T4
15
L6
17
1B
T9
20
2l,,
24
25
26
9i

29
30
31

34
35

.46

.4096

.3648

.3249

.2893

.2576

.2294

.2043

.1819

.1620

.I443

.t285

.IL44

.1019

.0907

.OBOB

.0720

.0641

.0571

.05Orj

.0453

.0403

.0359

.0320

.0285

.0253

.0226

.0201

.0L79

.0159

.0142

.0126

.0113

.0100

.0089

.0080

.0071

.0063

.0056

18.40
16.38
T4.59
13.00
LI.57
10.30
9.rB

6.48
5.77
5.14
4.58
4.08
3.63

2.56

2.03
1.Br
1.61
1.44
1.28
1.14
1.01

.904

.804

.716

.636

.568

.504

.452

.400

.356

.320

.284q<,

.224
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Brown & Sharpe Standard Taper Holes
FOR SPINDLES' COLLETS' etc.

No, of
TaDe.r

I Approx. Diam-
I at Luge End,
I Inchcs

No. of
Taper

Approx. Diam.
at Large End,

lnche
No, of
Tapo

Approx. Diam.
at Large End,

Incbe

6
7
9

I le-3,
I oDOO

I r r-ro

t0
tl
T2

I l-4
r l-2
1 13-16

L4
r6
1B

2 tt-32

3 7-16

Brown & Sharpe Standard Tapers
FOR SPINDLES' ARBORSI COLLETS' etc.

No. of
'faper

I)iam. at Small
End, Inche

No. of
Taper

Diam. at Small
End, Inche

No. of
Taper

Diam- at Small
End, Inche

I
2

4
5
6

.200

.250

.312

.350

.450

.500

7

9
l0
ll
t2

.600

.750

.900
1.0446
r.250
r.500

13
t4
I5
16
t7
l8

l ?50
2.000
2.250
2.500
2.750
3.000

The Taper-Nose Spindle
rnHE front end of the spindle is tapered, hardened and ground, and
I has a recess to receive culter driver or the clutch on arbors and

collets. Arbors and collets are provided with clutches and have a
threaded hole in the end of the shank. The clutch fits into the recess
in the en<l of the spindle and the arbor or collet is drawn into_plale
and held securely by a drawing-in bolt which passes through the
center of spindle.

Face milling cutters are drawn directly on t9 the taper nose of the
spindle by a iutter driver and drawing-in bolt, the former fitting a
slot in the cutter and the recess in the spindle.

Advantages. The simplicity and fewness of parts are noteworthJ.
Because there are no plates, screws or loose parts, the nose of the
spindle is smooth and entirely free from projections.

A cutter or collet once in place is practically as firm aq thougl part
of the spindle, yet can be removed with a minimum of effort. This can
be best appreciited in the case of face milling cutters, no time-wasting
"freezing" of cutters to spindle being possible.

The taper-nose spindle gives a steady, positive drive under the
heaviest cut.
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Dirnensions of the Taper-Nose Spindle
on Brown & Sharpe Milling Machines

j
Machine No. of Taper Hole

No. 3, 3A Universal Milling Machines
No. 28 Heavy,3,38, l3BPl.M.M.and33Auto.M.M
No. 2. 5 Vertical Spindle Millins Machines

11
B&S

No. 3A Heavy, 4A Universal Milling Machines
No. 38 Heavy. 48 Plain Milling Machines
No. 3 Vertical Spindle Milling Machine

l2
B&S

No. 4A Heavy Universal Milling Machine
No. 48 Heavy, 58 Heavy Plain Milling Machines

14
B&S

Machine No- ofTapc
Hole

No. 1, 1A (with orwithout Back Gears), 2 & 2 A Univ. M. M.
No. 1, 1B {with oi 10

B&SNo. lY, 2Y, PI. Rack Feed M. M. and 2t Auto. M. M.
Dirnensions of Tapped Hole in Shanks of Arbors and Collets

No. I0 Taper l-2", 14, L. H. Nos. 11 and 12 Taper B-4,,, T2, L. H.
No. 14 Taper I", 10, L. H.
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Brown & Sharpe Tapers

Dimensione of Mill. Machine Spindlec
( l-apcr-Nose)

Taper .500'/ per ft. except No. l0 rvhich is .5161// per ft.
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*"ts & S Standard" Plug Dcpths arc not used in all cases.
fSpecial lengths of keyway are used instead of standard lengths in some places,

Standard lengl.hs need not be used when keyway is for driving only and not for ad-
mitting key to for@ out tool.
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Brown & Sharpe Tapers (continued)
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The Jarno Taper
Taper per Foot : 0.6 Inch. Taper per Inch : 0.05 Inch

No. of Taper No. of Taper
Diam. Large End : 

-- 

Diam. Small End : 

-

Length of TaPer - 
No' olraPer

While the majority of American tool builders use the Brown & Sharpe
taper in their milling machine spindles and the Morse taper in their
lathes, a number of firms have adopted the "Jarno" taper. fn this system,
the taper of which is 0.6 inch per foot or I in 20, the number of the taper
is the key by which all the dimensions are immediatelv determined.
That is the number of the taper is the number of tenths of an inch in
diameter at the small end, the number of eighths of an inch a[ the large
end. and the number of haLves of an inch in leigth or dep th. For exampl-e :
the No. 6 taper is six-eighths (3-4) inch diameter at large end, six-tenths
(6-10) diameter at the small end and six halves (3) inches in length.
Similarly, the No. 16 taper is l6-8, or 2 inches diameter at the large end;
16-10 or 1.6 inches at the small end; 16-2 or B inches in length.
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Morse Tapers
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Cutters

\A/E regularly manufacture and usually carry in stock over 45 styles
v Y and 3,000 sizes of cutters, and can rrrake any size or shape or

arrange for any cornbination of cutters that rnay be desired.
Our Cutter Department is equipped with special machinery and

many appliances that are the outgrowth of over 60 years' experience
in the manufacture of this class of tools.

Stocks of our regular cutters are carried by the leading hardware
dealers throughout the country and can usually be purchased most
advantageously from the dealers. It is also frequently advantageous
to order special cutters through the dealers.

Keep Cutters Sharpened Properly. A dull cutter wears very
rapidly and does poor lyork. As soon as there is any appearance of dull-
ness in a cutter, pass it once or twice across a grinding wheel, which
should be mounted upon a suitably designed machine. This in the long
run will save time in sharpening, prolong the lile of the cutters, and
enable them to do their best and most rapid work. Formed cutters
should have their teeth ground radially and so that they are all of the
same height. Further information on page 291.

Lubricant. With all of our cutters lubricant should be freely used
when milling Wrought fron or Steel. Lard oil is usually the best; but in
many cases the following Soda-Water mixture answers very well and
is less expensive:

One-quarter pound Sal-Soda. One-half pint Lard Oil. One-half pint
Soft Soap. Water enough to make ten quarts. Boil one-half hour.
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The Advantages of Coarse-Tooth Milling
Cutters

fN the development of Coarse-Tooth Milling Cutters, the aim has
I been to obtain the freest possible cutting action without impairing
the accuracy of thc surfacc produced. The new cutters with wide-spaced
teeth have a marked advantage, on many classes of work, over the usual
types, being capable of removing a considerably greal,er quantity of
metal in a given time, without distressing the cutter or overloading the
machine.

The free cutting action of coarse-tooth cutters is largely drre to the
fact that lcss cutting is actually required to remove a given anrount of
metal, each tooth taking a large, deep chip. This results in a consider-
able decrease in the tendency to slide over the surface and spring the
cutter arbor. The rake and increased spiral of the teeth give a more
nearly perfect shearing, rather than a pushing or draggirrg action. Ac-
cordingly, there is less friction generated for a given cut, Ieaving the
teeth much cooler and causing them to do considerably more work be-
tween grindings.

A marked advantage arising from the free cutting action is the con-
sumption of less power, as might be expected from the fact lhat there is
less friction and heating.

The wide spaces between the teeth allow the cutting edges to be well
backed up, which was not always possible with closely spaced teeth.
This increase in the strength of the teeth is much greater in propoltion
than the increase in work done by each tooth in removing the larger
chips. Therefore the cutters are well prepared to handle deep and rapid
cuts without danger of failing.

The main advantage of coarse-tooth milling cutters may then be
stated as increased production and decreased power consumption, due
to the heavier cuts taken and the freer cutting action. Of course, the
amount of improvement in these points di{fers greatly in various in-
stances, owing to the conditions, such as the stilfness of the work, nature
of the cut, strength of the machine, etc.

In developing the line of Brown & Sharpe Coarse-Tonth Milling
Cutters particular attention has been given to the angle of rake and the
lead of the spiral of the teeth. A-fter a long series of practical experi-
ments we have adopted the prescnt type with steep spiral and consider-
able angle of rake as the most economical and practical form.
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Clearance on Cutters
Itr/IIEN sharpening cutters, the clearance should always be taken
V V inm consideration. Clearance, or relief, on milling cuttcrs is the

amount of material removed from the top of the teeth back of the cut-
ting edge, to permit the teeth t,o clear the stock and not scrape over it
after the cutting cdge has donc its work. On formed and gear cutters,
clearance does not have to be considered in re-sharpening, because the
teeth are so formed that when ground radially on the faces the clearance
reurains the sarne.

'l'he anglc of clearance depends upon the diameter of the cutters and
nmst be greater for small cutters than for large ones. The clearance on
the teeth of plain milling cutters should be 4 degrees for cutters over 3
inches in diametcr, and 6 degrees for those under 3 inches, and the land at
the top of the tceth should bc from .02 to .0.{-inch wide before the clear-
ance is cut or ground. The clearance of the end teeth of end mills should
be about 2 degrees, and it is well to have the teeth a little hollowing,
letting them be .001 or .002-inch lower near the center than at the out-
side, so that the inner ends of the teeth will not drag on the work. This
can be done by setting the swivel on the cutter grinder slightly away
from 90 degrees. If the clearance of a cutter is too great, vibrations are
Iikely to occur in operation, and this is something that should be pre-
vented by all means.

See Cutter Clearance Gauge on page 398.

Feeds and Speeds
rFI-IE Feeds and Speeds of cutters cannot be governed by any definite
I rules, but, in a general way, the following surface speeds will serve to

give an idea, or basis, to work from. They may be varied slightly to suit
the requirements of the work in hand. Using Carbon Steel Cutters: For
brass, B0 feet to 100 feet per minute; for cast iron,40 fcet to 60 feet per
minute; for machinery steel, 30 feet to 40 feet per minute; and for
annealed tool steel, 20 feet to 30 feet per minute have been found satis-
factory. With High-Specd Steel Cutters for the same materials, the fol-
lowing speeds are advocated: For brass, 150 feet to 200 feet per minute;
for cast iron, B0 feet to 100 feet per mimrte; for machinery steel, B0 feet
to 100 fect per minute; and for annealed tool steel, 60 feet to B0 feet per
minute.

Tables for determining the number of revolutions per minute to ob-
tain the more common surface spceds of cutters of dillerent diameters
will be found on pages 242 and 2.1,3.
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Table of Cutting Speeds
Fetpc
Minute l5 17.5 20 22.5 25 27-5 30 35 40 45 50

Diam.,
lnchs REYOLUTIONS PER MINUTE

l-r6
l-8
3-r6
l-4
5-16
B-8
7-t6
l-2
5-8
a-4
7-A

I
I 1-8
I r-4
r 3-8
I l-2
I 5-B
r 3-4
1 7-B
2
2t-4
2t-2
2r-4
3
3 l-4
8 l-2
3 3-4
4
4t-2
i
5t-2
6
6r-2
7 t-2
8
I t-2
9
9t-2

l0
ll
t2
l3
l4
l5
t6
17
t8

9t7
458
306

rB3
153
l3l
115
91.7
76.4
65-5
57.3
50.9
45.8
4l..7

35.3

30.6

25.5
22.9
20.8
r9.1
77.6
16.4
15.3
14.3
12.7
tl.5
10.4

9.5

4.2
7.6

6.7
6.4
6.0
5.7
5.2
4.8
4.4
4.1
3.8
3.6
3.4

1070
535
357
267
2t4
l7B
153
134
107
89.l
76.4
66.8
59.4
53.5
48.6
44.6
41

35.7
33.4
29.7
26.7
24.3

20.6

I

19.1
17.8
16.7
14.9
13.4
t2.2
1l.l
10.3

9.5
8.9
8.4
7.9
7.4
7.0
6.7
6.1
5-O
5.1
4.4
4.5
4.2
3.9

6r1
407
306
244
204
t75
r53
122
702

76.4
67.9
6l.l
55.b
50.9
47.0
43.7
40.7

34.0
30.6
27.8
25.5
23.5
2l.B
20.4
r9.l
17.0
15.3
13.9
12.7
ll.B
10.9
10.2

9.5
9.0
8.5
8.0
7.6
6.9
6.4
5.9
5-5
5.1
4.8
4.5
4.2

.375
688
454
344
275
229
196
172
l38
rl5

98.2
85.9
76.4
68.8
62.5

52.9
49.t
45.8
43.0

34.4
3r.3
28.6
26.4
24.5

21.5
19.1
t7.2
15.6
14.3

72.3
11.5
10.7
r0.l

9.5
9.1
8.6

7.2
6.6
6.1
t.a
5.4
5.1
4.8

52a
764
509

306
255
zt8
191
153
127
109
95.5
44.9
76.4
69.5
63.7
5B.B
54.6
50.9
47.7
42.4

34.7
31.8
29.l

25.5
23.9
27.2
19.1
17.4
15.9
14.7
13.6
12.7
ll.9
tl.2
10.6
10.1
9.5

8.0

6.8
6.4
6.0
5.6
5.3

68I
840
560
420
336
280
240
210
168
r40
t20
105
93.4
84.0
76.4
?0.0
64.6
60.0
56.0
52.5
46.7

28.0
26.3

21.0
19.1
17.6
t6.2
15.0
14.0
13.1
12.4
tL.7
l1-1
10.5
9.5

8.1

7.0
6.6
6.2
5.B

42.0

35.0

30.0

I833
9L7
611
45B
36?
306
262

l83
153
l3l
115
IO2
91.7

76.4
70.5
65.5
6r.t
57.3
50.9
45.8
41.7

30.6

25.5
22.9
20.8
l9.l
L7.6
16.4
15.3
14.3
13.5
12.7
t2.l
ll.5
10.4

9.5

4.2
7.6
7.2
6-7
6.4

[39
t070
713
535
424
357
306
267
214
17A
153
134
lt9
107

97.2
B9.l

76.4
?1.3
66.8
59.4
53.5
48.6
44.6
41.1

35-?
33.4
29.7
26.7
24-3

20.6
19.1
l7.B
16.7
15.7
14.9
14.1
13.4
12.2
1l.l
10.3

9.5
8.9
8.4
7.9
7.4

2445

815
611
489
407
349
306
244
204
175
r53
136
122
111
102

94.0

81.5
76.4
67.9
6l.l
55-O
50.9
47.0
43.7
40.7

34.0
30.6

25.5
23.5
2l.B
20.4
19.1
18.0
17.0
16.1
15.3
13.9
12.7
11.8
10.9
10.2

9.5
9.0
8.5

2750
1375
917
6BB
550
458
393
344
275

r96
172
153
r38
t25
115
106

94.2
9t.1
85.9
76.4
6B.B
62.5
ta-J
52.9
49.1
45.8
43.0

34.4
31.3
28.6
26.4

22.9
21.5
20.2
19.1
tB.1
17.2
15.6
14-3
15.2
12.3
11.5
l0.t
10.I

9.5

3056
t528
1019
764
6rl
509
437

306
255
2la
191
170
153
139
t27
118
109
102

95.5
44.9
76.4
69.5
63.7
5B.B
54.6
50.9
47;I
42.4

34-t
3r.B
29.4

25.5
23.9

21.2
20.1
19.1
17.4
15.9
t4.7
r3.6
72.7
I r.9
11.2
10.6

3361
I6B1
1120
840
672
560
480
420
336
280
240
2r0
l87
168
153
140
129
120
ttz
105

93.4
84.0
76.4
70.0
64.6
60.0
56.0
s2.5
46.7
42.O

35.0

30.0
28.0
26.3

22.1
2l.o
19.1
17.5
16.2
15.0
14.0
13.1
12.4
ll.7

Fet oer
Minrite t5 17.5 20 22.6 2S 27.5 30 35 40 45 50 b5
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Table of Cutting Speeds (continued)

Feet pe
MinuL 60 65 ?0175 80 90 100 llo 120 130 r40 t50

Diam..
fnches REVOLUTIONS PER MINUTE

I
t l-8
I l-4
1 3-B
I 1-2
I 5-8
t 3-4
I 7-8

2l-4
2l-2
23-4
3
3 l-4
3t-2
3 3-4
4
4l-2
J

5t-2
6
6l-2
7
7 r-2
8
B t-2
9
9t-2

lo
l1
12
l3
l4
r5
t6
17
l8

l-16
t-8
3-r6
]-4
5-16
3-8
7-16
t-2
5-B
3-4
7-A

61.1
J l.i
50.!
45.1
41."

35.:

30.1

27 -t
25.1
24.

20.)
19.
17.
16.
t5.
t4.
13.
t2-

3667
lB33

917

611
524
458
867
306
262
229
204
lB3
167
153
141
131
t22

.l l5
'102

9l-

76.
I 70.

4BBe l -.. 1... | ... 1...
244s 127so lrose l3:|er lsooz
1630 lrs33 lzotz lzztt lz+ss
t222 l137s hszs lreer hass
e7B lrloo izzz |rt+s i+tt
Brs I er7 lrors lrrzo [zzz
6eB | ?86 I azs I soo hoas
arr loss lzea lsao lsri
4Be l55o loII lozz lz33
aoz lass lsog lseo lerr
34e l3e3 larz lnso lsz+
306 1344 lrsz la:o ln;e
272lxo6 lsao lrur laoz
2t41216lsoolsrolsoz
zzzlzso lz;a lroo lrrs
204 l22s lz;s lzso lroe
rBB l2rz lzts lzts lzsz
r7s lrs6 lzrs lz4.o lztz
163 lrB3 lzoalzz+lzq.+
rss lrzz lrqr lzro lzzs
rs6 lrs3 lrzo lrsz lzo+
rzz lrss lrsr lros lter

I rrr I rzs I rrq I rsr I roz
roz I rrr I rzz r4o I 1s3

qa,-ol roe I rrs I rzs I t+tI sz.rl qa.zl ro9 | 120 I r31I sr sl sr-zl roz I uz I t:zI zo.al os.ql 95.s1 ro5 I IlsI cz.sl ze.+l 84.91 9t.41 ro2I or.rl es.al ?6.41 B4.ol 91.I ss.cl ez-sl 6c.sl ?6.41 83.
57.

47.
38.21 4r.rl 44-ll 47-0
35.51 Bs.2l 40.91 43.7
es.rl gs-zl gs.zl ao.z
er.ol sr.al ss.sl 38.2
29.21 3r.51 gr.zl se.o
27.61 29.71 :r-sl sa-o
zo.tl ze.zl to.zl tz.z
za.el zc.tl zs.zl to.e
22.61 2433l ze.ol zz-t
zo.zl zz.tl zz.sl zs s
rs.rl zo.ol zz.ol zt.s
rz.zl rs.rl zo.sl zr,s
16.61 r?.sl r9.rl 20.4
r5.51 16.zl rz.ql tq.t
14.61 rs.zl re.sl rg.o
r:.sl ra.sl rs.el r?.0

973 14274 14584
9tt6 l2t3S 12292
tza h*ze ltszs
993 ho?o lr146
zsalsselsfietzlzttlzca
soslerrless
aqz lsrs lszs
lqz laza lasa
:rr lssz lrsz
zsrleoolszz
z$lzezlzsz
zzrlzzelzss
tss l2t4 l2zsl8l lls4 l20B
166 l1?B lrelrsr lrer, I rze
raz lrse lro+132 ll43 tl53
rz+ lrga lrarno luo lrzz

99.31 r07 | lrs90.3t 97,2t 104
sz.sl eg.rl ss.
?6.41 s2.31 ss.
zo.sl zc.nl ar.
ea.zl zt.tl za.
62.11 66.81 ?r.

49-?l 5s.
as rl as

5?.31 63.?l ?0.01 ?6.
s2.el 58.s| 64.61 ?0.
as.rl sa.ol 60.01 65.
as.el so.sl se.ol er.
avol qz.tl sz.sl 52.
ao.al a+.gl 49.41 53.*.zl az.dl 46.?l 50.
ze .zl ao.zl 44.21 4s.
ra.-al ge.zl 4z.ol 45.gr.sl s+.zl 38.21 4r.
zs-el rr.sl 3s.ol 3s.
ze.al zs.al 32.31 as.
za.sl zz.zl go.ol g:.
zz.sl zs.sl 2B.ol Bo.
zr.sl zs.ql 26.s| 2s.
zo.zl zz.sl z+.zl zt.
r9.rl 2r.21 %.xl 2s.

82.
76.
70.
66.
62,

49.
45.
41.

35.

31.
29.
27-

is:l8
2644
I9B6
1589
t324
1135
993
794
662
568
497
44L
397
361
331
306
244
265
24A

I'fss
I rsr
I roo
I rs:r
I trz
I rsz
lrza
I rrolss

070
a56
?13
611
535
475

389

329
306

267

214
t94
l7B
165
r53
143
IM
II9
107
97.
89.

76.
?1.
66.
62.
59.
5b.
53.
48.
44.
41.

35.

31.
29.

2139
t7r1

4584
3056

528
310
L46
9r7
764
b55
573
509
458
417

353

306

255
229
208
191
176
L64
153
143
127
115
104

95.5

8r.9
76.4
71.6
67.4
63.6
60.3
57.3
52.r
47.4
44.1
40.9
38.2

3l.B

F@tper
Minutt 60 6s Ito ] tt 80 q) 100 110 120 r30 140 15{)
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Special Cutters

STAGGERED TOOTH
SIDE MILLING

CUTTERS

This tlrpe of cutter with un-
dercut teeth has been developed
for milling deep slots in steel.
The teeth are cut at alternate
right- and lcft-hand spiral angles
and are capable of removing a
large amount of metal without
destructive vibration and chat-
ter leaving the work with a
good finish.

TIELICAL MILLING
CUTTERS

Due to the increased
spiral angle this type of
cutter is particularly ad-
Yantageous for milling
wide surfaces, for taking
heanr cuts on tbin ma-
terial and for milling work
that cannot be clamped at both ends. The Helical cutter shown below,
with taper shank and guiding pilot, is used in railroad shops for milling
the open ends of connecting rods and will speed up production and
secure smooth, true surfaces without springing the work.

Write to our Cutter Department, stating your requirements.
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Special Cutters
SINGLE SIDE

SIDE MILLING CUTTERS

For all side culs where one side only
is needed, and also for use in pairs for
cutting slots of definite width where
bottom finishing is not reqrrired. Note
spiral on the top and undercrit on the
side which give teeth animproved cut-
ting action.

INTERLOCKING
SIDE MILLING CUTTERS
Interlocking cutters have the

advantages of single side side
mills i. e., eltcient cutting and
adjustment for maintaining
widthofslot;and have the added
advantage of finishing the bot-
tom of the slot. Considerable ad-
justment is allowed for as the
cutter is resharpened and for cut-
ting slots where the widthvaries
slightly.

Group of Special and Forrned Cutters for Special Milling
Operation

In addition to manufacturing a great variety of shapes and forms of
soecial ouroose cutters for work on metal we also make cutters for use
oh othdr materials including leather. rubber. bamboo, paper and cloth.
Our gieat fund of knowledge in designing special cutters places us in a
good position to take care of our customers' rcquirements.
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Ground-Forrn Cutters
rfrHE primarv thought bebind the de-I velopmenl of Lhe Ground-Form Cut-
ler hy the Brown & Sharpe Mfg. Co. was
to oblai,u a cutter capable of producing
grealer accuracy of work than could be
obtained with one of the unground type.
From the beginning we foresaw some verv
promising a-dr anlages in lhe Cround'-
Form Cutter-first, a cutler capable of
producing work of a verS- high degree of
accuracy-ability to duplicate this-degree
of accuracy conlinuously with succeeiiing
cutters-a possible increase in production-,
and a much longer lived cutlerlhat would
be more economical, considering all factors
that enter into cutter cost.

^ fn every way the results obtained in the hands of prominent manu-
facturers in this country ald abroad, have exceeded bur expectations,
particularly in tbe matter of increased production obtained ancl ultimate
cutter economy secured. While we can furnish ground-form cutters
Ibr gears, sprockets, and spline shafts, and for oiher uses vhere the
size and lbrm are withincertain limitations, we call particular atten-
tion to the merits of ground-form gear cutters, which 6an be furnished
for pitches, from 1 3-4 to 12, inclusive.

The outstanding advaltages are as follows:
Accuracy of F-orrn- the -primary requirementr in precision gear

cuttingis-assured by the grinding <if the tooth form-correctin{ ail
hardening distortions.-

Dupliqa^tion of Acc_uracy in different cutters through this positive
ggqt 

"_l 
of form gives the usbr of cutters further ability-to dupiicate a

high degree of accuracy in lhe finished gears-a coniinued iccuracv
and uniformity which makers of gears stri"ve to maintain.

Increased Production, due to the freer cutting action and keener
cutting- edges of these cutters, has been proven bi actual tests to be
surprisingly great. The freer cutting action, which ii lareelv responsible
for this increased production, is duc to each looth doine-jts shaie of tbe
cu t ting, for the grinding of the form has so corrected ariv hardenins dis-
tortions_that no-single tboth or group of teeth can do tde major pi'rt of
the work-each must do its share.-Consequentlv the finish is^corre-
qPondilgly improved and cutter wear greatl] redu-ced. As to cost, these
Ground-Form Cutters necessarily list somewhat higher than those with
the unground for^m, but their ability to produce m6re and better gears
per sbarpening of the cutter will elf6ct a-pronounced savine in ultimate
cutter cost-they mean high cutter economy from all angle-s, both as to
quality and guantity of the gears produced.
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Forrned Cutters

ORMED cutters can be made in a great variety of outlines and
can be sharpened by grinding without changing their form'

They are economical in the production of duplicate and interchange-
able parts.

In ordering send sketch or sample of piece to be milled' with size of
hole required in cutter.
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Milling Cutters

Milling Cutters of less
than 3-4'l face have straight
teeth. X{illing Cutters of 3-4"
face and over have spiral
teeth.

Other sizes than listed on
the following pages made to
order.

Milling Cutters

No. Diameter,
Inches

widrh
of Face,
Inches

Hole,
lnches

Price Each
Carbon

Stecl
High-Speed

Stcel

M-l0
M-l1
M-12

2 t-4
2I-4
2t-4

L-4
I
T 3-4

#2.25
3.20
4-20

$4.15
6.00
8.40

List of Keyways, page 281.

List continued on rLert page.
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Milling Cutters
(Continued)

No.
I)iamet€r,

I nches
width
of Face,
Inches

Hole,
Inchm

Price Each

Carbon
Steel

HighSpeed
Steel

M-I4
M-l5
M-r6
M-I7
M_18
M-l9
M-20
M-21
M-22
M-23
}''4-24
M-25
M-26
nt-28
M-29
M-30
M-3r
M-33
M-35
M-37
M-38
M-39
M-40
M-41
M-42
M-43
M-44
M-45
M-45B
M-45C
M-46
M-48
M-49
M-51
M-52
M-53
M-55

,1'
tr t

2I-2
,1.'
,1'

010
., 1'
ol o

tr o

2r-2
or o

2r-2
or t
at i

2 3-4
qD t

23-4
234
234

2 3-4
234
23-4
23-4
OD 

'
23-4
23-4
oD i
ot I

3-r6
t-4
5-16
J-O
7-16
t-2
9-16
a-o
11-16
3-4
13-r6

I
I 1-4
1 r-2
1 3-4
2
ol t

4
3-16
1-4
5-r6

7-16
r-2
9-L6
J-O
3-4

I
I 1-4
TT-2
2
2t-2
J
4

1
I
I
I
1
1
t
I
I
I
t
I
I
1
I
t
I
I
1
I
1
I
I
I
I
1
t
I
I
I
1
t
I
I
I
1
I 1-4

$r.65
t.B0
1.90
2.I0
2.20
2.30
2.50
2.50
2.80
2.80
3.10
3.10
3.30
3.70
4.00
{.JD
4.75
5.25
5.70
7.00
t-75
2.00
2.10
2.30
Z.DD
2.40
2.70
2.70
3.20
3.65
4.00
4.35
4.80
l).Jb
5.85
6.40
'/.o5

$3.25
3.50
J.ID
4.00
4.25
4.50
4.80
4.80
5.40
5.40
6.00
6.00
6.50
7.50
8.25
9.r5

10.10
11.60
13.00
16.35
3.40
3.75
3.90
4.30
4.50
4.70
i).JD
a.Ja
6.25
7.ro
7.85
B.BO
9.90

11.60
13.25
t5.25
r8.60

List of Keyways, page 281.

List continued on nert page.



250 BROWN & SHARPE MFG. CO.

Milling Cutters
(Continued.)

oix?ris. I ",iti$
3-16
1-4
5-16
to

7-16
r-2
9-16
5-B
3-4
a-o

3-16
1-4
5-16
to

7-t6
t-2
5-B
3-4
l-o

I
1 1-4
lr-2
I 3-4
2
2I-2
J

4
5
6

t
Lt-2
2
2r-2
J
3 t-2
4
4

3

t

J
o

J
J
t

J
J
J
J
J
J

J
t
5

3,
J
3 t-2
3 t-2
3 r-2
J l-z
tr o

3r-2
3 1-2
3 t-2
3 t-2
3 1-2
3 1-2
3 1-2
3 1-2
3 1-2
3 r-2

3t-2

M-61
M42
M-63
M-63,4.
M-64
M-65
M-66
M-67
M_68
nt-70
I\T_71
M-72
M-73
M-74
M-75
M-76
M-77
M_78
M-79
M_BO
M_81
M-82
M-83
M-84
M-85
M-86
M-87
M-BB
M-90
M-92
M-93
M-94
M-96
M-98
M-99
M-I00
M-l0r
M-102
M-l02A

1-4
1-4
t-4
I-4
1-,{,

L-4
1-4
t-4
1-4
1-4
1-4
1-4
l-4
I-4
1-4
1-4
l-4
1-4

-4
-4
-4
-4
-4
-4
-4
-4
-4
-4
-4

$1.75
2.10
2.35
2.70
2.70
2.85
3.10
3.50
3.50
3.85
4.20
4.60
5.10
5.50
5.70
6.00
6.@
7.00
7.50
B.r5
9.90

13.70
I.85
2.20
2.65
3.10
3.50
4.00
4.40
4.90
5.60
6.r0
7.10
B.r5

9.40
r0.35
r1.60
11.60

$3.60
4.00
4.50
5.10
5.10
5.40
5.90
6.75
6.75
7.50
8.25
9.10

10.35
11.50
12.30
13.30
15.25
17.00
IB.BO
20.75
25.50
33.00
4.00
4.50
5.35
6.10
6.90
7.70
8.65
9.70

ll.l0
12.t5
15.10
lB.l0
20.35
22.75
25.65
28.85
28.85

List of Keyways, page 281.
List continud on nerl page.
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Milling Cutters (continued)

No- Diameter,
Inches

widrh
of F-ace,
Inche

Hole,
Inchm

['rice, Each

Carbon
St@l

High-Speed
St€el

M-l04A
M-l0i'r
M-l048
M-r06
M-l04C
M*l07
M_TOB
N{-r09
NI-l l 1
M-il2
M-l14
M-l16
M-ll7
M-l18
M-l19
M-l20
M-I21
M_T22
M-l23
M-124
M-l25
M-r26
M_128
M-128A
M-r30
M-l31
M-r33
M-r36
M-142
M-r46
M-l50
M-l52
M-l54
M-I56
M_l58
M-160
M-T62
M-r63

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4T-2
Ar-2
4 L-2
4 t-2
4 r-2
4 t-2
4I-2
4r-2
4I-2
4I-2

l-4
1-4
5-r6
5-r6

7-76
10

9-16
5-B
3-4
I-O

I
1
r 1-4
I l-4
tr-2
I r-2
I 3-4
r 3-4
2
2
3
J
4
4
5
6

l-2
a-o
3-4
l-o

I
1 1-4
1 1-2
134
2
6

I
I l-4
1
I l-4
I
I 1-4
I t-4
I 1-4
1 r-4
1 1-4
1 1-4
1 1-4
I 1-4
I I-2
1 1-4
tt-2
I t-4
L t-2
I l-4
I T-2
T T-4
T I.2
I t-4
I r-2
r 1-4
TI.2
Tt-2
tt-2
2

2
2
2
2,
,
2
2

$2.60
2.60
3-20
3.20
3.85
3.85
4.50
5.00
5.50
5.50
6.00
6.50
7.15
7.15
7.90
7.90
8.40
8.40
9.00
9.00
9.50
9.50

11.50
11.50
14.00
r4.00
r7.10
r9.65
5.10
5.60
6.10
6.7A
7.50
8.60
9.50

10.50
10.80
24.70

$5.50
5.50
6.50
6.50
7.70
7.70
B.85
9.75

10.90
10.90
12.10
13.35
14.70
14.70
16.70
t6-70
18.40
18.40
20.25
2.0.25
21.90
2t.90
28.50
28.50
36.75
36.75
45.20
54.10
r0.65
11.90
13.25
14.65
16.40
19.15
2]..65
24.25
25.90
68.00

List of Keyways, page 2Bl.
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Coarse-Tooth Plain Milling Cutters
HIGH-SPEED STEEL

See page 240 for explanation of advantages of Coarse-Tooth Cutters.

o
No. Diameber,

Inches
Width of Face,

I nches
Hole,
Inchcs

Price,
Each

*M-250
*M-251
*M-252
*M-253
M-254
M-255
M-256
M-257*M-258

*M-259
xM-260
M-261
M-262
1\{-263
M-264
M-265
M-266

*M-267
*M-268
*M-269
M-270
M-27I
M-272
M-273
M-274

,aq
q1,
q1,

2 r-2
2 r-2

J
J

J

3 r-2
3 1-2

3 1-2

3 1-2

1
I 1-4
r t-2
I 3-4
2
q1,

J
4
1
I 1-4
I I-2
2
, 1_'

i)
4
5
6
1
I T-2
2
,'t-,

4
5
6

I
I
1
I
I
I
I
I
I l-4
t I-,[
I r-l
I r-d
I 1-l
I 1-4
I 1+l
1 1-4
1 t-,1
1 t-2
1 l-2
I I-2
I 1-2
1 1-2
I l.-2
1 1-2
t t-2

$6.50
7.50
8.25
9.15

r0.10
u.60
r3.00
r6.35
9.10

r0.35
r1.50
13.30
t5.25
17.00
20.75
25.50
33.00
12.15
r5.t0
rB.l0
20.35
22.75
28.85
35.00
41.75

*Made to order only. List of Kevways, page 2Bl.
List continued on nert plog". ' - "
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Coarse-Tooth Plain Millin g Cutters < continued)

wiatn ot ra.e,-l rr"le,
Inches i Inche

Diameter,

-r"$9!4
4
4
4
4
4
4
4
4t-2
4 r-2
4I-2
4I-2
41-.2
4r-2
4r-2

I 4r-2 68.00

No.
*M-zzs -
*M-276
*M-277
*M-278
M-279
M_2BO
M_2BT
M_2B2

xM-283
*M-284
*M-285
xM-286
M-287
M_2BB
M_289
M-290

r-2
t-2
r-2
r-2
1-2
I-2
r-2

I
t l-4
I r-2
2
3
4
5
6
I
1 1-4
I 1-2
2
J
4
5
6

,
t
,
2,,
,
.,

16.70
18.40
21.90
28.50
36.75
45.20
54.10
16.40
19.15
2t.65
25.90
36.r5
45.65
57.30

*Made to order only.

Coarse-Tooth Plain Milling Cutters
WITH NICI{ED TEETH

Hieb-lp:sd 5!991
Diameter,

fnches
Width of Face, i Hole

Inches I Inche
i
I 1-4
tL-2
tL-2,
2

$14.30
22.85
31.75
46.00
50.20
74.8O

List of Keyways, page 2Bl.

t

4
4
6
4
6

1\,I-301 2I-2
M-310 3
M-3rB 3l-2
M-321 3I-2
l,{-343 4 t-2
M-345 | 4t-2
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These cutters are often used in pairs for
sizing nuts, bolt heads, etc., and are then
called "Straddle Mills." They have cut-
ting edges on both sides ofthe teeth as well
as on the periphery. Other sizes made to
order.

No. Dimeter,
Inche

Width of Face,
Inches

Hole,
Inches

Prie.--e*Em ISrel i

Ilach

-Hish-s;;ed

Sr@l

s-I0
s-l1
s-r2
s-r3
s-r4
s-l5
s-r6
s-r7
S-18
s-l9
s-20
s-21q. tt
s-23
s-24
S_24A
s-25
S-25A
s-26
s-27
S_28
s-29
s-30
S-3OA

2,
,
c,

2
.,

2 r-2
2 T-2
2 r-2
2 r-2
2 t-2
2 3-4
2 3-4
2 3-4
2 3-4
2 3-4
2 3-4
234
J

3
3
3
o

3-r6
1-4
J-O
3-16
1-4

1-4
5-16
J-O
7-16
l-2
r-4
5-16
J-O
7-16
7-16
l-2
l-2
l-4
5-16
J-O
7-t6
r-2
t-2

t-2
r-2
I-2
5-B
5-B
5-B

no
t-6

l-o

7-B

1
{-o

I
1
I
I
I
I
r 1-4

$2.35
2.60
2.80
2.35
2.60
2.80
2.BO
2.W
3.15
3.25
3.40
2.90
3.20
3.40
.3.50
3.50
3.60
3.60
3.15
3.60
3.85
4.10
4.30
4.30

$3.60
4.10
4.50
3.60
4.10
4.50
4.65
4.90
5.30
5.50
5.80
5.00
5.50
5.80
6.10
6.10
6.40
6.40
5.N
6.25
6.65
7.r5
7.65
7.65

List continued on neil page.

List of Keyways, page 2Bl.
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Side Milling Cutters (continued)

9.60
r0.65
10.65
7.00
9.50
9.50

r1.90
11.90
13.15
13.15
14.40
14.40
17.30
17.30
13.60
13.60
r7.10
17.r0
15.20
15.20
18.75
18.75
20.20
20.20
18.65
18.65
20.40
22.25
22.25
24.20
26.40
26.40
26.N
36.25
43.r5
55.20

s-31
s-32
s-33
s-34
s-34A
S-348
S-34C
s-35
S_35A
s-36
S_38
s-39
S_39A
s-40
S_4OA
S_4OB
S_4OC
s-41
s-42
S_42A
S-42B
s-43
S-43A
s-44
S_44A
S_448
S-44C
S_44D
s-45
S_45A
s-46
s-47
S*47A
S-478
S_47C
S_48
s-50

3 t-2

3I-2
3 1-2
4
4
4
4
4
4

7-16
t-2
9-16
5-B
t-4

to

l-2
t-2
5-B
5-B
3-4
3-4

t-2
t-2
3-4
3-4
5-B
5-B
7-B
l-o

t-2
r-2
5-B
3-4
3-4

14

t4

I4

1-4

1-4

1-4

r-4

t-4

1-4

t-,1

1-4
r-4

I4
T4
r-2

t-4
t-4
L-4
r-4

$4.80
D.JA

5.80
5.80
3.70
5.20
5.20
6.50
6.50
7.10
7.10
Ll)5
7.65
8.25
8.25
6.70
6.70
8.10
8.10
7.30
7.30
8.75
8.75
9.90
9.90
8.60
8.60
9.10
9.65
9.65

to.25
1r.00
11.00
11.00
17.50
20.40
24.75

List of Keynays, page 2Bl.
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Coarse-Tooth Side Miiling Cutters
HIGH-SPEDD STEEL

See page 240 for explanation of advantages of Coarse-Tooth Cutters.

Width of Face,
Inches

4.90
5.30
5.40
6.25
6.65
7.r5
7.65
8.65
9.60

r0.65
11.90
11.90
13.r5
13.15
t4.N
14.40
17.30
17.30
17.10
17.10
18.75
18.75
20.20
ot t(
26.40
55.20

s-301
s-302
s-304
s-305
s-306
s-307
S-3OB
s-312
s-313
s-314
s-317A
s-317
S_3IBA
S-318
s-319A
s-3r9
s-3204
s-320
s-323A
s-323
s-324A
s-324
s-325
s-326
S_328
s-329

2I-2' 21-2
3

J
J

3 1-2
3 r-2
4
4
4
4
4
4
4
4
5
5
J
5
5
6
6

l-4
5-16
to

1-4
5-16

7-16
r-2
7-16
T-2
5-B
L-2
t-2
5-B

3-4
3-4

3-4
3-4
t-o

3-4

sizes made to order. List of Keyways, page 281.
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Milling Cutters
WITH INSERTED TEETII

We recommend that Milling Cutters
of more than B" in diameter be made
with inserted teeth, The teeth of the
cutters are inserted in the .periphery
of the machinery steel body, and are
regularly furnished of high-speed steel,
but carbon steel teeth can be furnished,
if desired.

Prices upon application.
The bushings, screws and teeth are

interchangeable, thus allowing the teeth
to be easily adjusted or removed.

Side Milling Cutters
WITH INSERTED TEETH

When Side Milling Cutters of more than B" in
diameter are required we recommend that they be
made with inserted teeth. The cutters have ma-
chinery steel bodies and are regularly furnished with
teeth of high speed steel, at prices listed below.
Prices of cutters with carbon steel teeth on appli-
cation. The bushings, screws and teeth are inter-
changeable, thus allowing the teeth to be easily ad-
justed or removed.

No. f)iameter,
fnches

widrh
of Face,
Inches

Hole,
fnches

With High-SDeed
stel Teeth,
Prie, Each

s-100
s-10r
s-l01A
s-l02
s-r02A
s-l03
s-104

6
7
7

9
t0

2
2
2
2,
2
2

r 1-4
I l-4
I 3-4
tr-2
2
I r-2
T T-2

$55.50
61.80
61.80
69.50
69.50
77.80
86.65

Other sizes made to order. List of Keyways, page 2Bl
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Face Milling Cutters
WITH INSERTED TEETII

Left-Hand Cutter

These Cutters are especially adapted to all classes of face milling.
The body is of machinery dteel frovided with a taper hole and [ey-

way and is beld firmly in place on ihe arbor by a screw.
Cutters are regularly furnished with teeth of high-speed steel. Prices

of Cutters with carbon steel teeth on application. The teeth are held
in place, by- taper bushings and screws and can be easily adjusted or
removed. The bushings, screws and teeth are interchangeable.-

In ordering, state whethe*l-.1h- or Left-Hand Cutters are

No.
of

Cutter
Size,

Inches
Face
A,

Inches

Fae
B,

Incbes

No. of
Taper
Hole

No. of Arbor on which
Cutter can be ured

Price, Each
With High.
Speed Stml

Teeth

1
.)

3
4
6
7
B

51-2
5r-2
6I-2
6T-2
7 r-2

9 t-2

2t-4
2t-4
2L-4
2r-4
2r-4
2L-4
2t-4

I 1-16
1 1-16
I l-16
I r-16
I 1-16
1 3-16
I 3-16

10
t2
t0
L2
T2
t2
12

79 or B0
81, 82, 84, 85 or 87

79 or B0
81,82,83,84, B5 or 87
Bl, B2,83,84, 85 or 87
Bl,82,83,84, 85 or B?
81,82,83,84, 85 or 87

$64.10
65.r0
71.10
72.10
81.25
91.15

r0r.75

Other sizes made to order.
f_n ordering teeth, state whether for Right- or Left-Hand Cutters.
List of Arbors, page 33?.
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Face Milling Cutters
WITII INSERTED TEETII AIID THREADED HOLES

For rrse on Brown & Sharpe
l\Iilling Machines having
Threaded Nose Spindle

These cutters can be used directly
upon the spindle of Threaded-Nose
Milling Machines. The body is of
machinery steel and is regularly
furnished with teeth of high-speed
steel. Prices of carbon steel teeth on
application. The teeth are held in
place by taper bushings and screws,
and can be easily adjusted or re-
moved. The bushings, screws aud
teeth are interchangeable.

In ordering teethrstate whetherfor Right- or Left-Hand Cutters.

0

Left-Hand Cutter

No. of
Cutter

Cuttd Hole hie Eash
With

High€ped
Stcl Teth

Diamets,
luche

Faco
A,

luche
Fae
B,

lncho
Diameter,

fnche Thr@d

l0
L2
16
15
IB
2t
24
l9
22
25
22L
26

5 t-2
6 t-2
7 t-2
6 r-2
7l-2
B I-2
9 r-2
7 r-2
B L.2
9 r-2
B I-2
9 7-2

2 t-4
2 t-4
2 t-4
214
2 t-4
21-4
2L4
2I-4
214
214
2 t-4
2 t-4

I 1-16
r r-16
1 1-16
I 1-16
I r-16
I 3-16
I 3-16
I l-16
I 3-16
1 3-16
I 3-16
1 3-16

2 t-2
2 r-2
2 t-2
3 l-4
3 l-4
3 1-4
3 r-4
4
4
4
41-2
4 t-2

4, L.H.
4, L.H.
4, L. H.

3 r-2, L. H.
3 1-2, L. H.
3 1-2, L. H.
3 r-2, L. H.

3, L. H.
3, L. H.
3, L. H.

234,L.H.
2 3-4, L. H.

$67.r0
74.@
83.75
74.60
83.75
93.65

to4.25
83.75
93.65

LOA.25
93.65

]]O4.25

Other sizes made to order.
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Face Milling Cutters
WITH INSERTED TEETH

Patented
July 12, 1910

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

Spindle

Important features are found in the design of these cutters. They can
be rel'eased quicklv from the spindle and by means of special sleeves can
be used on spindles of dilferent sizes.

A taper hole in the cutter fits a split steel sleeve that screws on to the
spindle. The cutter is keyed to this sleeve and drawn on to the taper by
a drawing-in bolt. This furnishes a positive cutter drive at all times and
the split"sleeve assures quick releas-e with no "freezing."

The bodv of the cutt6r is of machinery steel, whilC the teeth are of
high-speed iteel. For prices of Sleeves, Clamping Plates, and Drawing-
in Bolts, see next page.

fn ordering teeth, state whetherforRight- or Left-HandCutters.

No. of
Cutter

Diameter
of Cutter.

Inches
Fam A,
Inches

Face R,
Inches

Sm. Diam.
of

Ta1rcr Hole,
Inches

Ueed with
Sleevo No.

Price, Each
with

High-Speerl
Srel Teth

50
51
cz
53
54
55
5t)
57
5B
59
60
61

7

B
9
9
9

10
l0
t0
t2
L2
15

J
3 1-4
3 1-4
3 1-2
3 3-4
3 1-4
3l-2
J D-*

3 3-4

r5-16
r5-16
r5-16
l5-r6
1s-16
I 5-16
15-16
r5-16
15-r6
15-16
15-16
15-16

J
3 3-4
3 3-4
4 L-2
5
3 3-4
4 L-2
5
4 t-2
5
5

t
I
2and5
2andS
6andB
7, 9 and
2and5
6andB
7, 9 and
6andB
7,9 and
7, 9 and

l0

10

IO
10

$85.50
96.00

103.20
rr6.00
1lB.t0
120.00
129.85
132.00
133.80
r55.70
r58.30
r99.40

Other sizes made to order.
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Sleeves, Clarnping
Plates and Drawing-In

Bolts and Nuts
For use with Cutters Shown

on Opposite Page

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

SLEEVES

Outside i

?i1*xi l*:q:1,End,
Inches

Taper
pnr.Fmt

ln
Diameter,

Inche

2
214
2 r-4
2 L-2
2 3-4
2 t-2
2 3-4

3 1-2

3 1-2
3l-2
3 r-?
3 r-2
3 t-2
3 r-2

4, L. H., U. S. S.4, L. H., U. S. S.
3r-2,L. H., U. S. S.
3 r-2, L. H., U. S. S.
31-2, L. H., U. S. S.3, L. H., U. S. S.3, L. H., U. S. S.
23-4,L. H., U. S. S.

2 t-2
2 t-2
3 l-4
3 1-4
3 1-4
4
4
4 t-2

$6.00
6.50
7.00
7.50
8.00
8.00
8.50
9.00

I
5
6
7
B
9

t-0

3
3 3-1
3 3-4
4 t-2
b
4 r-2
5
5

CLAMPING PLATES

I)iameter of Tapped Hole,
Inchc

$r.00
1.00
1.00
1.00
1.00

I
2
3
4
b

50 and 51
52, 53 and 56
52, 53 and 56
54, 57 and 59

55, 58,60 and 61

5-B
5-B
l1-16
11-16
1r-16

DRAWING-IN BOLTS AND NUTS
Price,91.50

The drawing-in bolts with nuts for use with these cutters are furnished
on short notice. When ordering, the diameter of the spindle hole and
the length of the spindle over all must be given.



BROWN & SIIARPE MFG. CO.

Face Milling Cutters o
i WITII INSERTED TEETII '.|l

The body is of machinery steel
and is regularly furnished with teeth
of high-speed steel. Prices of cut-
ters with carbon steel teeth on
application. The teeth are held in
place by taper bushings and screws
and can bo adjusted or removed
eqsily. The bushings, screws and
tdeth are interchangeable.

. Used in connection with Arbors
fdr Face Milling Cutters Nos. 580,
581, 582,583 on page 337.

In ordering, state whether
Right- orleft-Hand Cutters are
wanted.

Left-Hand Cutter

Machinc where used

Prie, Each
with Hieh-
Srrcd Si*l' Teeth

FaeB,
luche

I 1-16
I r-16
I r-16

FacoA,
Inches

2I-4
2r-4
214

5t-2
6L-2
7 r-2

On all machines w
101
103
106

Taper-Nose Spindle... I $9I.99
Used-in conjunction wilh | 72.60
Arbors for Face Milling | 81.75

Cutters on page 2BB

To remove a tooth, take
out the screw A and insert
extractor B as shown. By
turning the extracl.or .lvith a
wrench the bushing is forced
out. The tooth can then be
removed.

To insert a tooth, place
blade in position, drive bush-
ing securely into place, using
set C. Then insert screw A
and tighten firmly. An ex-
tractor and set are furnished
with each cutter.

See pages 234

Rernoving and Inserting Teeth

n
a

c

,ru,

/

%
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Face Milling Cutters
WITH INSERTED TEETH

For use on Brown & Sharpe
Milling Machines having

Taper-Nose Spindle.

These cutters are fitted di-
rectlv on nose of spindle without
the use of an arbor. The body of
the cutter is of machinery steel;
the leeth are of high-speeh steel.
Price of carbon steel teeth on
application.

The teeth are held in place by
taner hushinss and screws. andtaper bushings and scrervs,
can be eqsily- a4justed orcan be easily adjusted or re-
mpved. The bushings, screws,
can be

mgs, screws,
and teeth are interchangeable.

Rieht- or
In ordering, state whether
ieht- or Left-Hand CuttersCutters are wanted.

Left-Iland Cutter

No. of
Cutter

Diam. of
Cutt€r,
luches

Face
A,

Inches

Face
B,

Inche
Machine where used

With Hish-
Speed Steel

Teth,
Price, Each

150
t51
152

155
156
ts7
l5B
r59

6
7

B l-2
9 L-2

l0 r-2
t2
15

2 r-4
J
3

3 1-4
3 5-B
3 5-B
3 5-B
3 5-B

l-o
15-16
15-16

r5-16
r5-16
r5-16
r5-16
15-r6

$80.00
92.65
96.00

112.10
t29.30
141.20
158.30
r99.40

Adapter Outfit
Permits cutters to be

used on threaded-nose
soindle. ft consists of
tiper sleeve with threaded
hole driver ard drawing-
in bolt.

When ordering give size
and serial number of ma-
chine. Price on applica-
tion.

*With or without back gem.



264 BROWN & STTARPE MFG. CO.

End Mills

Left-Hand Mill
fn ordering, state \f,hether Right- or Left-Hand Mills are wanted

No Diueter,
Inche

No. of
Taper

Leneth
of Cut,
fnches

Whole
Icugth,
Inches

Prie, Each

Cartnn
Steet

High-Speed
Srel

E-r0
E-l1
F-Iz
E-l3
E-I4
E-I5
E-l6
E-l7
E-l8
F-l9
E-20
E-21
E-22
E-23
E-24
E-26
E-27
E-30
E-31
F-34
E-35
E-38
E-39
E-42
E-43
F-45
E-47

L4
14
5-16
5-r6
to

J-O

7-t6
7-16
l-2
L-2
9-16
9-16
5-B
5-B
11-16
3-4
3-4
l-O

74
1
t
11{
I l-B
I l-4
1 t"-4
1 3-B
L l-2

4
5
4
5
4
5
4
5
5
7
5
7
.5

7
7
7
9
7
9
7
9
7
9

9
9
9

t3-16
r3-16
7-B
It
7-B
l-O

15-16
r5-16

I
1 t-B
1 t-16
1 1-4
tt4
I t-2
L t-2
I 5-B
1 5-B
1 3-4
I 3-4
t 7-B
I 7-B
2
2
2
2
2 1-B
21-4

2 7-L6
3
2 t-2
3 1-16
2I-2
3 1-16
2 9-16
3 1-B
3 3-16
5 1-B
3 1-4
5 r-4
3 7-L6
5 r-2
5 t-2
5 5-B
6 7-B
5 3-4
7
5 7-B
7 1-B
6
7 L-4
6
7 l-4
/ J-O

7 t-2

$r.35
t.B0
1.35
l.B0
1.35
l.B0
r35
l.B0
l.B0
2.70
1.80
2.70
1.90
2.70
2.70
2.70
3.60
2.90
3.60
3.15
3.60
3.40
3.60
3.65
3.85
4.10
4.40

$2.r0
2.80
2.10
2.90
2.10
2.90
2.r0
2.90
2.90
4.60
2.90
4.ffi
3.10
4.60
4.@
4.70
7.40
5.30
7.40
6.00
7.60
6.80
7.60
7.80
8.90
9.40

10.40

List of Collets, see pages 338 and 339. List of Tapers, see page 234.
Morse Taper End Mills listed on pages 266 and 267.
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Spiral Bnd Mills

Left-Iland Mill
In ordering, state whether Right- or Left-Hand Mills are wanted

No. 1 Diameter,
ffi-"h";:" | 'iX;;'.i I ef c.ut, I Lengrh,

I tncncs I lncncs

E-l00
E-l0r
E-l02
E-I03
E-l04
E-r 05
E-I06
E-l07
E_lOB
E-r09
E-rl0
E-l11
E_lI2
E-tr3
E-r14
E-I15
E-l16
E-I17
E-120
E-r21
E_T24
E-l25
E-l28
E-129
E-132
E-133
E-l35
E-137
E_I3B
E-I39

Carbon I High-Sped
Steel I Steel

r3-r6
t3-16
l-o
7-B

l-o
l5-16
t5-r6

1-B
1-16
r-4
r-4
r-2
l-2
I-2
5-B
5-B
3-4

I 3-4
I 7-B
r 7-B
2
2
2,
2 1-B
2I-4

2 7-t6

2 r-2
3 l-16
, l_t
3 1-16
2 9-16
3 l-B
3 3-16
5 1-B
3 1-4
5 r-4
3 7-L6
5 t-2
5 r-2
6 3-4
5 5-B
6 7-B
5 3-4
7
5 7-B
7 L-B
6
7 l-4
6
714
{ J-O
7 l-2
7 5-B
7 3-4

$r.35 $2.r0
l.B0 I 2.80
r.35 I 2.r0
r.B0 I 2.90
1..35 I 2.10
r.B0 I 2.90
r.35 I 2.10
r.B0 I 2.90
r.B0 I 2.9O
2.70 I 4.60
r.B0 I 2.90
2.70 I 4.60
r.90 I 3.10
2.70 I 4.60
2.70 I 4.60
3.60 I 7.40
2.70 I 4.70
3.60 I 7.40
2.90 I 5.30
3.60 I 7.40
3.r5 I 6.00
3.60 7.60
3.40 I 6.80
3.60 I 7.ffi
3.65 7.80
3.85 8.90
4.r0 9.40
4.40 | 10.40
4.70 | 11.90
5.00 i r3.t5

I

List of Collets, see pages 338 and 339. List of Tapers, see page 234.
Morse Taper Spiral End Mills listed on pages 266 and 267.

t-4
1-4
5-16
5-16
J-O

7-16
7-16
I-2
r-2
9-16
9-16
5-B
5-B
11-16
1t-l6
3-4
3-4
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End Mills-Morse Taper

End Mills with Morse Taper are furnished regularly in right-hand
only. Left-hand cutters can be furnished. Prices on Application.

Whole
I€trgth,
fnche

E-300
F-301
E-302
E-303
E-304
E-305
E-306
E-307
E-308
E-30s
E-3r0
E-3r1
E-312
E-315
E-3r6
E-319
E-320
E-323
E-325

l3-16

a{

15-16

t
I
1 1-B

1 1-16
I 1-4

tr-2
I 1-2
I 5-B

I 5-B

134
1 3-4
1 7-B

I 7-B
,
,

3 5-B

3 11-16

3 11-16

3 3-4
4L-2
3 13-16

4 5-B

3 7-B

43-4
5

:)

5 1-B

5 15-16

514
6 1-16
5 3-B

6 3-16
65-t6
6 5-16

$1.90
I.90
1.90

1.90
2.50
1.90
2.70' 2.00
2.70
2.70

2.70
2.70
3.15
2.90

. 3.25
3.10
3.25
3.50
J.I D

$2.90
2.90
2.W
2.90
4.15
3.00
4.60
3.r5
4.60
4.60
4.ffi
4.60

6.00

5.30
6.20
D.'D

6.20
7.r0
8.25

t4
5-r6
3-B

7-16
7-]6
7-2
7-2
9-16
9-16
5-B

11-16
3-4

3-4
a-o

1

I
I 1-B

I 1-4

I
I
I
I
t

1

2

1

2
t
.,

2
,
2
3
2

3
3

J

List of Collets, pages 338 and 339.
List of Tapers, page 234.



BROWN & SHARPE MrG. CO. 267

Spiral End Mills-Morse Taper

_ Spiral End Mills with Morse Tapers are furnished regularly in right-
hanh only. Left-hand cutters can be furnished. Prices"on Aiplication.

'Whols
Leneth,
Inches

354
3 11-16
3 n-16
3 3-4
4r-2
3 13-16
4 5-B
J t-o
4,3-4
l)

5

5 1-B

5 15-16
5 1-4
6 1-16
5 3-B
6 3-16
6 5-16
6 5-16
a5 0

67-t6
7 r-2
6 9-T6
7 5-B

Carbon
Jt jL

$1.90
r.90
1.90
1.90
2.50
1.90
2.70
2.00
2.70
2.70
2.70
2.70
3.r5
2.90
3.25
3.10
3.25
3.50
3.75
3.85
4.00
4.10
4.40
4.40

$2.90
2.90
2.90
2.90
4.r5
3.00
4.60
3.r5
4.60
4.60
4.ffi
4.60
6.00
5.30
6.20
J.JJ

6.20
7.10
8.25
8.90
8.75
9.40

10.20
10.75

E-395
E-396
E-397
E-398
E-399
E-400
E-401
E-402
E-403
E-404
E*405
E-406
E-407
E-410
E-411
E-414
E-415
E_4TB
F-420
M,2l
B-424
E-425
E-428
E-429

l-4
5-16
J-O

7-16
7-16
r-2
L-2
9-t6
9-16
5-B

1l-16
3-4
3-4
l-o
/-o

1

1

I 1-B

1 1-4
r 1-4
I 3-B
1 3-B
1 1-2
tr-2

1-B

1-16
l-.1
r-2
t-2
5-B
J-O

3-4
3-4
7-B
7-B

2

I

I
,
2
2

2

,

2

J

J

4
J

4
3

4

List of Collets, pages 338 and 339.
List of Tapers, page 234.
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Coarse-Tooth Spiral End Mills
HIGH-
SPEEI)
STEEL

See page 2t[0 for explanation of advantages of Coarse-Tooth Cutters
In ordering, state whether Right- or Left-Hand Mills are wanted

No. Diameter,
Inches

No. of
Tarrer

lrength ofCut,
lnches

Whole Ircugth,
Inche

Prie, Each
Hieh-SDed Stel

E-700
E-701
E-702
E-703
E-704
E-705
E-706
E-707
E.7OB
E-709
E-711
E-7t2
E-713
E-714
E-7r6
8,1L7
E-720
E-,72l
E-724
E-725
E-728
E-729
E-73I
F,{32
E-733

*E-7334
E-735

*E-735A
w737

*E-737A
E-73B

*E_738A
E-739

*E-739A
*E-740

1-4
l-4
5-16
5-16
J-O

7-t6
7-16
t-2
l-2
9-16
5-B
5-B
tl-16
3-4
3-4

l-o
1
I
I l-B
1 l-B
I 3-16
I 1-4
I 1-4
I 1-4
I 3-B
1 3-B
I L-2
L L-2
I 5-B
1 5-B
I 3-4
1 3-4
2

4
5
4
5
4
5
4
5
5
7
7
5
7
7
7
9
7
9
7
9
7
9
9
7
9

l0
9

10
9

10
9

10
9

l0
10

l3-16
t3-16

t-o
t-o
t-o
r5-r6
15-16

1
1 1-B
1 1-4
1 1-4
I t-2
r t-2
1 5-B
r 5-B
1 3-4
r 3-4
I 7-B
1 7-B,
2
2
2,
2 t-4
2 r-B
2 r-4
2 t-4
2 t-2

or o

2 3-4
or t

2 7-t6
3

3 1-16
, 1_'
3 l-16
2 9-16
3 r-B
3 3-16
5 r-B
5 l-4
3 7-t6
5 r-2
5 r-2
5 5-B
6 7-B
5 3-4
7
5 7-B
7 1-B
6
714
7 r-4
6
7l-4
9 r-2
-to
9 r-2
7 L-2
9 3-4
7 5-B
9 3-4
7 3-4

10
10

$2.r0
2.80
2.to
2.W
2.10
2.90
2.10
2.90
2.90
4.@
4.60
3.10
4.60
4.60
4.70
7.40
5.30
7.40
6.00
7.60
6.80
7.ffi
8.90
?.80
8.90

rr.60
9.40

t1.60
10.40
13.15
11.90
14.40
13.15
16.25
20.50

List of Collets, see pages 338 and 339. List of Tapers, see page 234.
*Made to order.
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Straight-Shank End Mills
For use witJr Spring Collets

These mills are for use with spring collets. The diameter of the shank

is the same as diameter of cut taken. All mills less than 3-B/' diameter

have straight teeth and all mills 3-8" and over have spiral teeth.

In ordering, state wheth€r Right- or Left-Hand Mills are wanted

Icnetb of Cut,
Inche

Wholelnngth,
Inclres

I Diameter-No' I rnches '

E-650 I 1-B

E-651 I 5-32

E-652 3-16

E-653 | 7-32

.E-654 I 1-4

E-655 | 9-32

E-656 I 5-16

E-658 I 3-B

E-660 I 7-16

E-661 I L-2

F-662 I 9-16

E-663 I 5-B

E-665 3-4

$0.70

.70

.70

.to

.80

.90

.90

1.00

1.25

1.60

1.70

1.80

2.15

I 1-4

1 1-4

I L-2

I L-2

1 7-B

I 7-B

I 15-16

2

2 t-B

2t4
2 5-t6

2 t5-16

$r.00

1.00

1.00

1.00

1.15

1.30

1.30

1.50

1.90

2.40

2.65

2.80

3.50

5-16

5-16

9-16

9-t6

34
3-4

13-16

13-16

l-o

15-16

15-16

I
I 1-B
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Slotting End Mills-6oTwo Lipped"
HIGH-SPEED STEEL

In ordering, state whether Right- or Left-Hand Mills are wanted

These End Mills are found especially adaptable to rapidly milling
slots in steel and iron from the solid, where previously it was necessary
to drill a series of holes and make several cuts in milling the slot. A
high surface speed is necessary to secure the best results.

A depth of cut equal to one-half the diameter of the mill can usually be
taken from solid stock.

No. Diameter,
fnche

E-598 I 1-4
E-599 I s-16
E-600 I r-a
E-601
E-602
E-603

5-16
oo
7-16

E-604 I r-2
E-605 9-16
E-606 5-B
E-607 lr-16
E-6OB
E-610
E_6I2
E-6r3

3-4
l3-r6

/-o
E-614 L 15-16
E-615 I I
E-617 I 1-B
E-619 1 1-4E-621 I 3-B
E-623 i r r-z

Iength of
Crrt,

Ioche

Whole Price, Ea
Icneth, 1 High-Spe
I nches I Sfel

I

2 $1.653-B
3-B
t5-32

r5-32
9-r6

3-4

l5-r6
I 1-32
I t-B

I 5-16

2 t-2 2.80
2 t9-32 2.80
4 3-8 4.15
415-32 4.15
4 9-L6 I 4.60
4 2L-32 4.60
4 34 4.60
4 27-32 L 4.60
4 15-16 I 4.60
5 1-32 I 4.60
5 r-B | 4.60
5 7-32 I 5.30
5 5-16 i 5.30

5-16
13-32
t-2
1l-16

6 9-16 I 7.4tt
6 2r-32 7.N
6 3-4 7.40
6 15-16 7.Q

| 7-B
2 t-t6

7 r-8 8.90
7 5-16 I 9.40

214 7 r-2 I 10.40

List of Collets, pages 338 and 339. List of Tapers, page 234.

No. of
Taper Shank

4
5
5
I

7
7
7
7
7
7
7
7
7
7
9
9
9
9
9
9
9
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Woodruff I(ey Seat Cutters

Right-Iland Cutters only
are carried in stock.
Prices of [,eft-Iland Cut-

ters on application

of the side rnilling type. Prices on application.

Diameter, lThicknes,
Inchex I lnches

Cutters for Keyways Nos. 126-129 inc.,26-29 inc., Rx
to Vx inc., R to V inc., and 30*36 inc., can be furnished

L-2
r-2
l-2
5-B
J-O
5-B
3-4
3-4
3-4

7-B

1-B
1-B
l-B
1-8
I-4
1-4

I 1-.1
I l-4
I 1-4
I 3-B
I 3-8

3-B
r-2
r-2
t-2

*Not made of High-Siled

1.20
1.20
r.35
r35
1.35
1.60
1.60
1.60
T.75
r.75
r.75
r.75
2.15
2.t5
2.t5
2.L5
2.30
2.30
2.30
2.30
2.50
2.50
2.50
2.50
2.50
2.65
2.65
2.66
2.85
2.85

:::
$1.80
2.r0
2.10
2.10
2.50
2.50
2.50
z. tJ
2.75
2.75
2.75
3.fr{)
3.60
3.60
3.60
4.00
4.00
4.00
4.00
4.50
4.50
4.50
4.50
4.50
5.00
5.00
5.00
5.30
5.30
5.30_2.8q

*l
*2

t

4
5
6
7

9
t0
t1
t2
A
t3
t4
r5
B
l6
t7
IB
c
19
20
2t
D
E

F
24
25
G

t-B

l-B

t-8
J-JZ
3-16

3-16

1-4
3-16

l-4
5-16
3-16

1-4
5-r6
3-r6

t-4
5-16
3-B
1-4
5-r6
3-B
1-4
5-16

r-2
r-2
t-2
t-2
t-2
t-2
l-2
r-2
t-2
t-2
I-2
l-2
r-2
r-2
r-2
t-2
l-2
]-2
t-2
t-2
l-2
L-2
r-2
L-2
L-2
L-2
l-2
L-2
t-2
r-2
t-2
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Standard T Slot Cutters

Left-Hand Cutter

In ordering, state whether Right- or Left-fland Cutters are
wanted

No. of
Cu tter

Widrhof
Slot A,
Irrches

Diqmeler
of Neck

of Cutter,
Inches

width o{
Slot B,
Inches

Dcpth
C,

Irrches

Extreme
LinitD,

Inches
No. of
Iaper

Price, Each

Carbon
Steel

High-Spred
Steel

4
7

10
13
I6
l9
22

31
34

40

1-4
l-4
5-16
5-r6
J-O
to

7-t6
L-2
r-2
5-B
3-4

9-32
9-32
11-32
11-32
to

7-L6
7-16

t-2
l-2
J-O
5-B
1r-r6
11-r6
13-16
15-r6
r5-r6

I 3-16
I 5-16
I 5-u

J-JJ

I 90
Itq

9-32
9-32

L7-32
11-16

5-16
5-r6

7-16
7-L6
7-16
9-16
9-t6
3-4

I
r 1-16

4
5
5
7
5
7
7
7
9
9
9
9

$2.00
2-.[0
2.10
J.J)
2.65
3.60
3.85
4.15
4.65
4.65
b.r5
6.25

$2.80
3.50
3.50
5.20
4.00
5./5
6.40
7.10
8.90

r0.30
u.50
14.00

These cutters are made 1-32" Iarger in diameter and 1-64// greater in
thickness than the figures given, to allow for sharpening.

Other sizes made to order.
Ijst of Collets, pages 338 and 339. List of Tapers and Taper Holes,

page 234,
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Spiral Shell End Mills

Left-Hand MiIl

In ordering, state wh€ther Right- or Left-Hand Mills are wanted

Diameter,
Inches

No. of Arbor
on which

Cutter can
lre usetl

$6.00
6.25
6.25
6.50
6.50
8.25
8.25
8.65
8.65
9.00
9.00
9.65
9.65

10.30
r1.75
12.90
t2.90
t4.ffi
r4.60
r6.65
r6.65

High-Speed
Steel

$3.90
4.00
4.00
4.10
4.10
5.00
5.00
5-20
5.20
5.30
5.30
5.50
5.50
5.60
6.20
6.50
6.50
7.15
7.15
8.00
8.00

Carbon
St@t

r-2
t-2
t-2
r-2
r-2
3-4
3-4
3-4
3-4
3-4
3-4
34
3-4
3-4

F-I00
F-I01
F-l02
F-I03
F-l04
F-l05
F-l06
F-I07
F-lOB
F-l09
F-l10
F-l11
F-l12
F-n4
F-l16
F_l18
F-l20
F-t22
F-l24
F-I26
F_l28

List of Arbors, page 336.

t t-4
1 5-16
r 3-B
r 7-16
L 1-2
I 9-16
1 5-B
I 11-16
I 3-4
I 13-16
I 7-B
I 15-16
2

2 r-4

2 5-B
2 3-4

J

r-4
1-4
L-4
r-4
l-4
3-4
3-4
3-4
3-4
3-4
3-4
3-4
3-4
3-4
I-4
1-4
r-4
t-4
l-4
t-4
t-4

89
ot
93

90
94
96
97
99

r0l
103

2
o
I
,
2
2,
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Coarse-Tooth Spiral Shell End Mills
HIGH-SPEED STEEL

See page 240 for explanation of advantages of Coarse-Tooth Cutters.
In ordering, state whether Right- or

Left-Hand Mills are wanted.

No.

F{oo
F-201
F-202
F-203
F
F-205

List of Arbors, pages 334 and 335.

Angular Cutters
These Angular Cutters of 45o, 50o, 60o, 70" or B0o

angle, both right- and left-hand, are suitable for
cutting the teeth of cutters and mills.

In ordering, state whether Right- or Left-
Hand Cutters are wanted.

No.

J-l0
J-l1
J-I2

List of Kelways, page 2Bl.

Angular Cutters with Threaded Holes
These cutters have an angle of 60o and are made both right- and left-

hand.
In ordering, state whether Right- or Left-Hand Cutters are

wanted.

HoleTaplrcd
fhr. per lncl

I
I
I
I
t
I

2 L-2

3 t-2
4
5
6

l0
o
o
o
o

1 1-4
I 3-4
2
2
2
2

s9.25
r4.50
20.80
24.70
35.20
53.50

I Diameter,
i Inchq

*Left hmd only.

List of Arbors, pages 334 and 335
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Double Angle Cutters
These Cutters are carried in stock with

45', 60', or 90" included angle.

V-shaped cutters of any angle made to
order.

No. Diameter,
Inchs

Thicknes,
lnche

Hole,
Inchq

Prie. Each
Crbou
Stsl

Hieh-Spsd
Stsil

J-I00
J-I01
J-r02

tr t
2 3-4
3

l-2
t-2
t-2

a-o
1
I 1-4

$3.40
3.60
4.30

$5.80
6.n
'/.lrl)

Cutters for Spiral Mills
These Cutters are especially adapted to the cutting of spiral mills,

and are made with either 40o, 4Bo, or 53" angle on one side and 12o on
the other.

In ordering, state whether Riflt5"r Left-Hand Cutters

No. Dimot€r,
Inchs

Thichncs,
lnches

Hole,
lnche Carbon I Hph-Speed

Stel I Steel
J-r50
J-rs1
J-t52

*J-153

2 t-2
2 3-4
3
3 1-4

t-2
l-2
t-2
r-2

I
I tr-4
1 1-2

$3.40
3.60
4.30
4.80

$5.80
6.40
7.65
8.50

*Furnished 53o oq one eide aud l2o on the other.

Angular Cutters and Cutters for
Spiral Mills

WITH BACKED-OFF TEETH
These cutters can be sharpened bygrindingwithout

changing their form.

Made to order.
List of Keyways, page 281.
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Cutters for Grooving Taps and Reatners

Form of Tap Form of Reamer

These cutters can be sharpened by grinding without changing their
form.

fn ordering, give number of cutter, or diameter and number of teeth
of tap or reamer.

For Grooving Taps
Catalog

No.
Cutter

No.
Diameter of

T"p,
Inche

Nrrmber of
Teeth in

Tap

Diameter
of Cutter,
Inche

Hole,
lnchm

l'rice, tjach
C*b;l Hishspe"dSt@l Sr@l

Ll0
I-r1
Lrz
I-13
I-14
I.l5
I-16
I-17

1
I

4
5
6
n
B

0 to 1-B
5-321o l-4
9-32 to 3-B
7-16 to 5-B

11-16 to 7-B
15-16 to I 1-4

I 5-16 to r 5-B
I lt-16 to 2

4
4
4
4
4
4
4
4

2
2
2t-B
2t4
2t-2
25-B

I
1
I
I
I
I
I
I

$2.30
2.70
J.I J
4.00
4.80
5.10
6.40
7.25

$3.40
4.00
5.90
6.40
8.00
8.60

11.25
13.15

For Grooving Rearners
Catalog

No-
Cutter

No.
Diameter of

Reuer,
Inches

Diameter Hole,
lnches

ftice- Itach
Teeth in
Remer

ofCutter
Iuches

Cubon
Stel

High-Speed
St@l

Ir10
LlI
LL2
I-13
l-14
Ll5
I-16
I-17

I
.,

3
4
5
6
7
o

1-B to 1-4
9-32 to 3-B

13-32 to l-2
17-32 to I I-B

1 5-32 to I 3-4
125-32tn2
2 T-L6ta2I-2
2 9-16 to 3

6
6
6

6ro B
Btol0

10
l0
10

,
,
2 1-B
2L-4

, 1_'
4 J-O

I
I
t
I
1
I
I
I

$2.30
2.70
.t.ti)
4.00
4.80
5.10
6.40
I .:J

$3.40
4.00
5.90
6.40
8.00
8.60

11.25
13.r5

List of Keyrrays, page 281.
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Cutters for Groo"it g Taps

This style of cutter is adapted to grooving taps only. These cutters
do not make so deep a groove in proportion to the width as the tap
and reamer cutters. They are not suitable for fluting reamers. See
cut.

These cutters can be sharpened by grinding without changing their
form.

In ordering, give number of cutter or diameter of tap.

Form of Tap

o.T::i:""r t,o, 
| ;1et;#, LT..i.;

Price, Each

St@l

$2.30
2.70

3.65
qo?

4.80

5.r0
6.40
7.50
8.85

10.80

$3.40
4.00
5.bb

6.r0
8.00

8.60
7L.25

13.65
t6.75
2L.65

0to1-Bl2
5-32 to f-4 I 2

9-32 tn 3-B I 2 1-B

7-16 to 5-B I 2l-4
1l-16 to 7-B I 2 3-B

15-16to11-4 I 2I-2
I 5-16 to I 5-B i 2 5-B

111-16to2 I ZZ-e
2 I-16 to 2 7-16 3 1-B

2l-2 to3 33-B

'q ]i
List of Keyways, page 2Bl.

t
2

J

4
5

6

7

o

9

10

I-50
L51
L52
I-53
I.-54
L55
I-56
L57
L-58
I-59

I
I
1

I
1

I
I
1

I
1
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Cutters for Fluting Rearners

The cut shows a form of cutter that makes a tooth that allows the
chips to be removed more readily and has greater strength tlrau the form
made by the cutters for grooving taps and reamers.

In ordering, give number of cutter or diamcter of rearner.

Price, Each
Cutter

No.

I
t
I
1

I
I
I
I
I
I

Carbon
St@l

$2.70

3.50

3.70

4.00

4.20

4.40

4.80

5.60

6.60

7.70

IIigh-Speed
Steel

$4.00

5.30

J.l)

6.40

6.70

7.r5
8.00

9.60
1r.60
13.90

Form of Reamer

Diameter of
Reamer,
Inches

1-B to 3-16 6

I-4 to 5-16 6

3-B ro 7-L6 6

L-2 to 11-16 6 to B

3-4 tol I B

I t-I6 to 1 t-2 | rO

1 9-16 to 2 l-B I 12

2r-4 to3 | 14

3 1-16 to 3 1-2 I rA

3 9-16 to 5 14 to 16

List of Ke1'ways, page 281.

I
2

J

4

5

6

7

o

9

10

I-75
L76
I-77
I.7B
I-79
I-BO
tr-81
I-82
I-83
I-84



BROWN & SIIARPE MFG. CO. 279

Cutters for Making Twist Drills

These cutters can be sharp-
ened by grinding without chang-
ing their form.

fn ordering, give number of
cutter or diameter of drill.

Diameter
of Drill,
Inchm

Diam. of
Circle

Made bv
Cutterl
Inches

Diameter
of Cutter,

Inchs

I-100
I.101
I-102
I-103
I-104
I.l05
I-106
I-107
Irl0B
I-109
I-110
Ll11
I-ll2
I-l13
I-114
I-115
Lll6

1-16
1-B
3-r6
t4
5-r6
to

7-L6
1_'
9-t6
5-B
11-16
3-4
13-16
l-O

15-16
1

I l-B

I,
o

4
5

6
7
B

9
10
11
12
13
T4

15
t6
t7

.06

.08

.11

.15

.19

qn

.31
qe

.39

.44

.50

.bt)

.62

.70

.77

.85

,
,
.,

,
2L4
214
2 L-4
2 I-4
oto
oto
oto

2l-2
ol o

2 3-4
J

I
1

I
I
I
I
I
I

$2.10
2.30
2.30
2.70
2.85
3.65
J.I D

3.75
4.20
4.35
4.35
4.50
4.80
b.llt
5.60
6.60
6.60

ffi.r5
3.40
3.40
4.00
4.4.0
5.65
5.90
5.90
o./b
7.10
7.10
?.30
8.00
8.75
9.60

11.60
11.60

List of Keyways, page 281.



2BO BROWN & SHARPE MFG. CO.

Cutters for Making
Straight-Lipped Twist Drills

These cutters can be
sharpened by grinding
without changing their
form.

In ordering, give num-
ber of cutter or diameter
of drill.

Diameter of I Diametcr of Pri F)ach
High-Speed

Steel

$.r5
3.40
4.00
4.00
5.65
5.90
6.r0
6.10
'/.trb
8.00
8.75
8.75
9.65

r0.65
r0.65
10.65
1t.60
13.90
r7.90
19.60
22.50
26.65
3r.25

,
,
2
2
2 t-4
2 t-4
2 t-4
2 r-4

i i)-o
2 5-B
a J-o

I /-O

3
3 1-4
3 3-4
3 3-4

1-16
l-B
3-r6
14
5-16

7-16
T-2
9-16
)-o
It-t6
3-4
I3-16
/-o
r 5-16

$2.r0
2.30
2.70
2.70
3.65
3.75
3.85
3.85
4.60
4.80
5.r5
5.r5
5.60
6.r0
6.10
6.10
6.60
7.70
9.60

r0.20
11.40
13.00
14.65

Cutter
No.

I,
4
5
6
7

9
l0
1l
L2
t3
t4
15
16
L7
1B
l9
20
2l
22

,:i*i- Tfijil"*- | 'r#i:;

1-B
1-4
l-2
3-4

I
I
1 l-4
I 1-{

I
I
1
I
I
I
I
1
I

2 I 4 I r1-4
2t-4 41-4 I 11-,1t,2t-2 4I-2 11-4

List of Keyways, page 2Bl.

Catalog
No.

I-200
L-201
L-202
I-203
l-2M
I-205
l-206
I-207
I-2OB
L209
Ir2TO
L2ll
1.212
I-213
I.2I4
I-215
L-2t6
I-217
L_2TB
T-219
L-220
I-221
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Cutters for Making
Four-Lipped Twist Drills
These cutters are especially adapted to cut-

ting Four-Lipped Twist Drills that are used in
screw and chucking mac,hines for roughing out
holes previous to reaming, and can be sharp-
ened by grinding without changing their form.

In ordering, give number of cutter or size
of drill.

Catalog
No.

Dimetd
of Drill,
Incher

Diameter
of Cutter,
Inche

Hole,
j.Inches

Prie. Each

No. Uarbou
Steel

High-Speed
Stel

I-250
I.25L

1, 0toll-2
11-2to3

2 3-4
J

I
I $6.90

9.85
$12.30

19.50

List of Keyways, see table below.

Standard I(eyways for Cutters

Diameter (D) of Hole,
Innhaq

Width CW) of
Kewav- In-

Depth (D') of
Keyway, In.

Radius (R),
Inches

3-B to 9-16
5-B t,o 7-B or16m/m.tn2lm/m
15-16 to 1 1-B or 22 " tn26

1 3-16 to I 3-B or 27 " to 31
I 7-L6 tn I 3-4* or 32 " trr 37 "
1 13-16 to 2* or 38 " tl.44 "
2l-16 to2L-2 or45 "
29-L6 to}

1-B
5-32
3-r6
t-4
5-16
to
7-16

3-64
1-r6
5-64

t-B
co6

3-16
3-16

.lJ;Z1)

.030

.035

.040

.050

.060

.060

.060

*If-2tt,! 3-!r/ and 2'l. For all Gear and Stocking Cutters of these diameters, use
5-16",3-8" and l-2" keys, respectively, Gear and Stockinc Cutters with I l-2,/ hole
ean also be furnished with 3-8" L,eyway.
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Convex and ConcaYe Cutters
For Milling Half Circles

K
Convex

These cutters can be sharpened by grinding without changing their
outline-

No.
Diam. of

Circle,
fnches

Diam. of
Crrtter
Inches

IIole,
lnche

Concave
hice, Each

Convex
Price, Each

Carbon
Steel

High-Speed
Stwl

Carbon
St@l

High-Speed
Srtrl

c-r0
c-l1
c-tz
c-l3
c-l4
c-l5
c-r6
c-l7
c-l8
c-l9
c-20
c-zt
t_r,
c-23
c-24

1-B
3-16
t-4
5-r6

7-16
1-2
5-B
3-4
l-o

I
I l-B
1 l-4
I J-O

r t-2

,
,
2
2 t-4
2 t-4
2I-4
2t4

3 l-4
3 1-,[
4
4
414
4 t-4

7-B

/-o
7-B
{-o
l-O

I
1

I
I
I 1-4
1 1-4
1 l-4
r 1-4

$3.50
3.70
3.80
4.20
4.40
4.70
5.00
6.40
7.50
8.60
9.10

12.00
12.65
14.85
r6.15

s5.30
b. /5
6.00
6.70
7.15
l.lJ

8.30
11.25
13.65
r6.00
u.50
24.40
26.15
31.40
34.40

$2.30
2.70
3.50
J.I J

3.85
4.00
4.20
5.r5
6.10
7.r5
7.70

10.40
10.?5
11.90
12.25

$3.40
4.00
5.30
5.90
6.r0
6.40
6.70
8.75

10.65
t2.75
13.90
19.65
20.65
23.50
24.50

List of Keyways, page 281.
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Corner-Rounding Cutters

Left Hand Double Right Hand

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

fn ordering single cutters, state whether Right-or Left-Hand
Cutters are wanted.

No-
Radiw

of Circle,
Inche

Holo,
Inche

Prie,Each
Diameter

Inche Cubon Steel High-S1red Sieel

Single
Cutters

Doublo
Cutlers

Singlo
Cutters

Doublo
CutteE

c-l00
c-l02
c-l04
c-I06
c-l07
C_TOB

c-r09
c-lr0
c-l12

1-16

1-B

3-16

t-4
5-16

3-B

7-t6

1-2

5-B

.,

,
214
21-4

23-4

J

3 1-4

3 1-4

3 T-2

t-o

7-B

I
I
1

I
1

$2.30

3.50

J.ID

4.00

4.80

5.60

6.60

7.t5

8.70

$2.70

3.70

4.20

4.70

6.00

7.00

7.90

8.60

9.85

$3.()

5.30

5.90

6.4A

8.00

9.65

11.65

12.75

t6.10

$4.00

t. J5

6.70

a.to

f0.4[0

t2.N
14.50

16.00

19.20

List of Keyways, page 281.
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Metal Slitting Saws
These are thin Milling Cutters.

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

fn ordering speclol saws state for
what purpose they are required.

Hole,
Inchs

t-32
3-64
l-16

l-B
5-32
t-32
3-64
l-16
too

l-B
5-32
Ito

3-64
t-16
cto

1-B

3-16
1-16
t od

1-B

1

I
I
1

t
1

I
I
1

$r.30
1.20
1.15
1.15
r.15
r.65
r.60
r.50
r.30
1.30
r.30
L.75
2.85
1.85
1.60
1.60
r.60
2.10
2.10
2.30
2.00
2.00

ffi.r5
3.00
3.00
3.00
3.00
3.25
J./J

3.25
3.15
3.15
3.r5
3.60
.I.JD

4.00
J./5
3.60
3.60
4.65
4.65
5.15
4.70
5.20

G-50
G-51
G-52
G-53
G-54
G-55
G*56
(r5/

G-58
G-59
G-60
G-61
M2
G*63
G-64
G-65
G-66
G-67
G-68
G-69
G-70
G*71

2 t-2
, 1_'

2 t-2
2 L-2
2 L-2
, 1-'
3
D

J

3

3

4
4
4
4
4
4
4
5

5

5

List continucd on nert page. List of Keyways, page 2Bl.
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Metal Slitting Saws
(Continued)

Price, Each

High-Speed
Sttrl

$5.20
5.20
7.40
7.40
9.40
7.65
7.70
7.70

10.20
10.20
16.00
10.75
10.80
14.70
t4.70
15.00
15.00
18.90
r8.90

Thickness,
lnches

Hole,
Inchc Carbon

Steel

1-B
1-B
5-32
3-16
r-16

1-B
1-B
3-r6
3-r6
l-16

1-B
3-16
3-16
1-B
1-B
3-16
3-16

I-4
t-2

1-4
t-2

t-4

1-,1
1-,X
1-2

List of Keyways, page 281.

These saws are designed especially for the slit-
ting or sawing of metals that are of a soft or tena-
cious character and are superior to thc ordinary
saw usually employed for this purpose.

'fhe teeth are backed off and formed the same
as in all formed milling cut ters, and are sharpened
!y grinding the fuce. thus rel aining the outline of
the saw. Each alternate tooth is V shaped, and,
as the others are llat, the chip is split and forced
out sidewise, having less tendency to clog than
where the ordinary saw is employed.

The sides are ground concave for clearance.
'fhese saws are made to order of any desired

size.

Forrned Saws for Slitting Copper

G-72
G-73
G-74
G-75
G-76
G-77
G_78
G-7BA
G-79
G-BO
G_81
G_82
G_83
G_B3A
G_B3C
G-84
G_85
t;-86
G-87

D

5
5
:)
6
6
6
6
6
6
7
7
7
7
7

o
o

$2.00
2.00
2.90
2.90
5.10
3.85
3.50
3.50
4.50
4.50
9.50
5.70
4.85
6.50
6.50
7.30
7.30
8.90
8.90
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Screw Slotting
Cutters

These cutters have a fine pitch of
teeth especially adapted to the slotting
of screw heads and similar work.

They are not ground on the sides.
Cutters 2 3-4" diam. have 72 teeth,

2 1-4" diam., 60 teeth and I 3-4" diam.,
90 teeth.

Screw Ilead
to be Slotled,
Diam., Inche

I 1-B
I

a-o
3-4 to 13-16

5-B

1-2 to9-16

s-s #T-16
ll-32
5-16

f-4 't0 
9-32

3-16 to 7-32

.182

.r62

.t44

.T2B

.t14

.r02

.091

.0Bl

.072

.064

.057

.051

.045

.040

.035

.032

.028

.025

.023

.020

.018

.0r6

.014

.012

.010

.008

.006

.102

.09r

.081

.072

.064

$0.90
.JO
.Ol)
.bl)
.50
.46
.40
.35
.35
.35
.30
.30
.25
.25
.25
.25
.20
.20
.20
.20
.20
.20
.20
.20
.20
.20
.20
.40
.35
.30
.25
.25

I
1
I

3-4, I
3-4, I
3-4, I
3-4, I
3-4, I
3-4, I
5-8, 3-4,
5-8, 3-4,
5-8, 3-4,
5-8, 3-4,
5-8, 3-4,
5-8, 3-4,
5-8, 3-4,
5-8, 3-4,
5-8, 3-4,
5-8,3-4,
5-8, 3-4,
5-8, 3-4,
3-4, I
3-4, I
3-4, I
3-4, I
3-4, 1
3-4, I
5-B
5-B
5-B
5-B
5-B

2 3-4
2 3-4
2 3-4
234
2 3-4
2 3-4

2 3-4
2 3-4
2 3-4

2 3*4
2 3-4
2 3-'t
2 3-4
2 3-,\
2 3-4
2 3-4
2 3-4
2 3-4
2 3-4
2 3-4
2 3-4

2I-4
2 I-4
2 L-4
2 r-,4
2 t-4

5
6

o
9

10
11
t2
t3
14
15
t6
17
IB
l9
20
2l
22

24
ot
26

30

34
l0
11
12
l3
t4

H-r1
H-r2
H-l3
H-r4
H-r5
H-16
H-I7
II-TB
H-19
H-20
H-21
H-22
H-23
H-24
H-25
}I-26
H-27
H-28
H-29
H-30
H-31
H-32
H-33
H-34
H-35
H-36
H-36A
H_36B
H-36C
H-36D
H-36E
List con{,inucd on nert page. List of Keyways, page 2B1.
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Screw Slotting Cutters (continued)

Thickness Diam.eter

"tS;'rll3n fl'.1ffi1

Diameter of
Screw llead to

be Slotted,
Inches

H-36G
H-36II
lI-36I
H_36J
H-37
H_38
H-39
H-40
H-41
H-42
H-43
II-44
H-45
H-46
H-47
H-48
H-49
H-50
H-51
H-52
H-s3
II-54
H-55
H-56
H-57
H-58
H-59
H-60
H-61
II42
H-63
}'44
H-65
H-66

.057 2 r-4 5-B $.20
.20
.20
.20
.20
.20
.20
.20
.20
.20
.20
.20
.20
.20
.20
.20
.20
.20
.20
.20
.20
.20
.20
.20
.20
.20
.20
.15
.r5
.15
.l:)
.t5
.15
.15
.t5

t6 | .osr I 2)-4 I s-st7 I .045 | 2L-4 I 5-B.. I iB l:0,i6 Iti-A I ;-619 1.035 127-4 I S-Sr-io I to l:o5t lri.1. I ;-Br-B I 2r I .o2B I 274 I 5-B
I 22 I .025 I 2t-4 I s-B

l

L

| 23 | .023 I 2r-4 I S-A
I 24 I .020 2 t-4 I 5-B
I 25 I .0lB 2 t-4 I 5-BI 26 I .016 2 t-4 I s-BI zt | .or4 I zt-+ I s-s

26 I .016 2t-4 I 5-B

I 2B | .0r2 I 2r-4 I S-S2B I .0I2 I 2L-4 I s-BJo l.oro )zt-+ I s-e.:: I s, l:oog lii-4 I ;-B34 | .006 | 21-4 I S-e3-s I ii I :ffi lii-i I ;:;tT-32 I 15 I .057 I r3-4 I 5-B5-16 I 16 I .05r I 13-4 I 5-B5-16 | 16 | .051 | r3-4 I s-Be-32 I rz I .oas I te-+ I s-et-4 I rs I .040 I re-a I s-s7-32 I 19 I .035 I r3-4 I 5-B3-16 I 20 I .032 I r3-4 I s-Bi-8" I ,i I :otg I iil I ;-s22 I .025 I 13-4 | s-B23 I .023 I t3-4 | 5-B24 | .020 | r3-4 | r-2,s-Bi; l:oi6liSili-i:;-s26 | .ot6 I 134 | l-z,s-e27 | .0r4 I 3-4 | t-2, s-B2B I .0r2 t3-4 | r-2,5-S30 I .0r0 I 3-4 | r-2, s-B32 | .008 r 3-4 | r-2, s-834 I .006 r 3-4 | r-2, 5-B

Other sizes made to order.
Screw Slotting Cutter Arbors, page 333. List of Keyways, page 2Bl.

Jewelerso Saws
Many of the Screw Slotting Cutters listed above are suitable for

jewelers' use in sawing chain links, etc.
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Sprocket Wheel Cutters
for Roller Chains

Arnerican Standard Tooth Forrns
Adopted by S.A.E., A.S.M.E., A.G.M.A.

Not carried in stock but can
bb furnished at short notice

3-B 1.200

Ci-
culu
Pitch,
lnchee

l-2
to
5-B

.313

5-B 1.400

3-4 l-469

.563

Diam. of
Cutter,
lnches

*
2 3-4
2 3-4

nt a

2 3-4
t

3 1-B
3 r-B
3 1-8
tr o

,1 A I O900

3 14 I 11-16

3 t-B L 3-4
3 r-8 I 3-4
3 1-4 I 3-4
3 1-4 I 3-4

3 l-4
3 1-4

3 3-B
3 3-B
3 3-4

4
4
4

29-32
29-32
29-32
7-B

13-16
11-4
r t-4
I 3-16
r 5-32
I 1-B
1 3-32

1 1-4

$4.8{)
4.80
4.80
4.60
4.60
4.60
6.r0
6.r0
6.60
6.60
6.ffi
6.60
6.60
6.60
6.({t
6.60
6.60
6.60
7.70
7.70
8.50
7.85
t.oJ
7.85
9.85

10.75
10.75
10.75
10.40
r0.40

6
7to B
9totl

12 tnIT
lB to 34

35 and
6

?to B
9to11

12 tD 17
lB to 34

7to B
9toll

T2 t,o 17
18 to 34

35 and over
6

7to 8
9to11

12 t,o 77
18 to 34
and over

6
7to B
9t,oll

12 talT
18 to 34
and over

$8.00
8.00
8.00
'r .Ob
'/.l)5
'/.05

r0.65
r0.65
rr.65
il.65
r1.65
rr.65
1r.65
r1.65
r1.65
rr.65
u.65
11.65
13.90
r3.90
15.50
14.15
r4.15
14.15
18.75
20.65
20.65
20.65
r9.65
19.65

List continrrcd on next page, List of Ke1'ways, page 2Bl,
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Sproclret Wheel Cutters (continued)
Cir-
culu
Pitch,
fnches

Diam.
of

Roll,
fnches

No. of
Teth in
SprocLet

Diam. of
Cutter,
Iuches

Width of
Cutter,
Inches

Size of
Hole,

Inches

Price. Each

Carbon
Stccl

High-Speed
Steel

1
to

I 1-4

I 1-4
to

I t-2

I 1-2

I 3-4

2

.rrrl

I
(

*']

I

.875 ]

I

.000

.t25

.900

.550

6
7to B
9toll

12 tn 17
18 to 34

35 and over
6

7t,o B
9toll

12 Io 17
lB to 34

35 and over
6

7tn B
9toll

12 tnlT
18 t,o 34

35 and over
6

7to B
9toll

12 to 17
18 to 34

35 and over
6

7to B
9to11

12 ta L7
lB to 34

35 and over
6

7to B
9toll

12 tn 17
18 to 34

35 and over
6

7to B
9to11

L2 to 17
lB to 34

35 and over

o l-o
4
4 1-B
4 1-B
4 r-4
4 r-4
4 r-4
4 3-B
4 t-2
4 r-2
4 5-B
4 5-B
4 3-B
4 L-2
4 5-B
4 5-B
4 3-4
4 3-4
5
5 1-B
5 t-4
5 3-B
5 r-2
5 r-2
5 3-B
5 t-2
5 5-B
5 3-4
J l-o
5 7-B
6 3-B
6 5-B
634
6 7-B
7
I l-(t

7 r-2
7 3-4
7 7-B

o
B 1-4

LFZ
L L-2
I 15-32
r 15-32
1 13-32
I 11-32
1 13-16
r 13-16
| 25-32
r 3-4
r 1l-16
I 5-B
I 13-16
I 13-16
I 25-32
I 3-4
I 11-16
I 5-B

2 I-T6
2 r-32
1 31-32
I 7-B

2 5-16
2 r-4

J
o

2 L5-76
2 29-32
ot t

2 IL-T6
3 19-32
3 19-32

3 15-32
3 t1-32

I r-4

I

r t-4'

I 1-4

1 1-2

r34

r-2

2

$r1.40
I1.40
12.25
12.25
t2.25
11.90
13.65
r4.65
t4.65
13.85
14.85
14.50
t4.65
14.65
15. /5
14.85
14.85
14.50
18.50
t9.70
19.70
21.00
19.10
19.r0
23.00
23.00
24.50
24.50
23.80
23.80
34.80
37.00
37.00
39.50
36.40
38.90
58.85
59.60
63.50
59.15
59.r5
58.20

$22.50
22.50
24.50
24.50
24.50
23.50
28.65
31.25
31.25
28.90
31.25
30.15
31.25
31.25
33.90
31.25
3I.25
30.15
40.50
44.90
44.90
48.30
43.75
43.75
53.00
53.00
57.00
57.00
51.t5
DJ.ai)
85.65
9r.50
91.50
97.90
90.30
96.60

142.65
t47.4A
157.00
L46.65
L46.65
150.80

List of Keyways, page 281
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Gear Cutters

These cutters for the teeth of gears are so made that they can

be sharpened by grinding the faces of the teeth, and this operation can
be repeated without altering the form of the tooth which the cutter
makes.

Orders should be given by the following tables, stating the number
of cutter and the diametral pitch required. By diametral pitch is meant
the number of teeth in a gear per inch of pitch diameter. fn ordering
cutters for worm gears, give the number of teeth in gear, the diameter of
worm, and number of threads to the inch.



BROWN & SHARPE MFG. CO. 291

Sharpening Gear and Forrned Cutters
OR economy. culters must be kept well
sbarpened. Sharp cutlcrs give faster

production, consumb less powe"r, produce
better surfaces and wear- Ionger.- Use a
bevel and concave wheel of metium Erain
and sofl grade, just hard enough to'pre-
vcnt the grit flying about. Keep the wheel
clean, as a glazed wheel draws the cutter
temper, also keep the corner sharp to give
a true surface tbe entire length of the 6ut-
ter tooth.

In grindinE the cul ter. tbe face of everv
tooth must be kept radial, and all must bb

_ - oflbesameheighl. Wbennotground ratli-
ally, lhey are either "booking," like C whiih cuts too deei. or "draE-
einE." as B which cuts too shallow. Besides this- all curflr recrh aip
ally, they qre either "hooking," like C which cuts too deei, or "draE-
ging," as B which cuts too shallow. Besides this, all cutt'er teeth aiethis, all cutt-er teeth aie
relieved so that the cutting outline of-the tooth remaiqs correct only
when ground radially. Hence such teeth as A, B, and C will cul seai
te.elh ol tbewrong.shape. Becaref.ul also-to keep_each tooth facesgilareteeth of the wrong shape. Be careful also to keep each tooth fu"" "qi*"with the sides of the cutter, avoiding mistakes-like A. If some oi the
teeth are longer than others, the lc
this connection the Cutter Testing

long teeth will do all the cuttinE. In
g Fixture shown on paee 399 wlll be

found of particular value.
page 399 will be

To Set a Gear Cutter Central
TILE indicator furnisbed with our Automatic Gear Cutting MachineI allows settings sulliciently accuraLe for ordinary work. Wf,en a verv
accurqte and quiet-mnning gear-is requir_ed, however, it is absolutel|
essential that the cutter be eiactly cenlral.

The best method of setting the cutter central is first to turn a blank
identical in diameler wilh ttie g(.ar Lo lrc cut, and, after centerins ii a.s
nearly as possible. lake a single cut tbruugh the blank. $ irhout ciane-
ing the position of the cuttei, remove the blank from the work arbSr
and turn it end for end. Leave the blank loose on the arbor and feed the
cutter into the slot already cut. Then revolve the cutter by pullins the
belt so as to mark its position in relation to the slot producedit thjfu;a
cut,

If the cutter is exactly central, the second cut will follow the outline of
the first; -brlt if olt of center, the cutter at its second passage will cut
some stock from the top of the space on one side and from the"bottom on
the otber side. In the latter caie the cutter should be moved laterallv
away from the side of the tooth from which the stock was taken at thL
deepest part of cut and another cut taken in another part of the blank.
and the above operations repeated until the cutter is properly centered:
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Involute Gear Cutters
Eight Cutters are made for each pitch, as follows:

No. I wiII cut gears from,,2,,
"3".,4,,
"5",,6,,
,,7,,
"B

135 teeth to a rack
55 to 134 teeth
3ll " 54
26
2l
17
l4

34
.J

20
16

12"13

We are prepared to furnish to order Gear Cutters from 2 to B pitch, in-
clusive of half numbers, for the accommodation of those who require a
finer division of the number of teeth to be cut with each cutter than can
be cut with the regular number.

The Nos. I to B, as listed above, are the regular cutters as furnished.
The half numbers are as follows:

Ran1e, Tecth

r l-2
, 1_'

3 r-2
4l-2

B0 to 134
42"51
30"34
23"25

5l-2
6 r-2
7 1-2

19 to 20
15"16
l3

Prires for half numbers on appli.catton.

In ordering, give the number of cutter and diametral pitch required.
Culters in stock can be ordered by telegraph.

Forrn of Telegramr-Send one Cutter No. 5, 8 pitch (Carbon Steel or
IIigh-Speed Steel).

When ordering Cutters for Bevel Gears note instructions given on
pages 296 and 29?.
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Involute Gear Cutters
AII gears of same pitch cut with these cutters

are interchangeable.

Cutters for pitches not given in the list below
will be made to order.

Eight cutters made for each pitch; see page
,ot

Pitch

Diameter of Cutter,
Inche

Hole,
fnches

Prie, Each

Carbon
Steel

High-Spred
Steel

Cubon
St@l

High-Speed
Steel

*l
*1 1-4tl l-2
I 3-4
2
2 L-2

4
5
6
7
o
9

10
t1
T2
T4
16
1B
20
t,
24
26

30

36
40
4B

7 3-4
7
6 r-2
5 3-4
5 t-2
4 3-B

tEo

2 3-4
2 t-4
2 t-4
2 1-B
2
2
I t-o
r l-o
r 7-B
r 3-4
r 3-4
1 3-4
r 3-4
I 3-4
r 3-4
I 3-4
r 3-4

B 1-2
7 3-4
7
6 t-2
5 3-4
5 3-4
4 3-4
4 r-4
3 3-4
3 1-B

2 r-4
2 1-B
a L-o
q

2
2
r34
1 3-4
r 3.4
r 3-4
I 3-4
I 3-4
r 3-4
I 3-4

2,
I
1
I
1
I
I
I
I
I
I
I

3-4
3-4
t-2
r-2
1-4
1-4
r-4

7-B

7-B

/-o
l-o

/-o

$57.00
48.00
40.50
30.35
20.25
13.90
IO.IO
7.60
6.90
5.50
5.r5
5.00
4.70
4.50
4.20
3.90
3.40
3.20
3.00
2.90
2.80
2.65
2.60
2.25
2.25
2.25
2.28
2.25
2.25

$r35.65
n6.65
86.90
63.75
43.75
33.15
22.50
r5.35
r2.50
r0.00
8.75
8.50
'i.05
7.ro
6.65
6.00
5.O:)
5.25
4.70
4.60
4.50
4.25
4.20
.t. I i)
J.IJ
J.lo
.t.iD
3.75
3.75

Cutters marL.ed * are not kept in stock, but ue made to order.

List of Keyways, page 2Bl.
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Involute Gear Cutters
Cutters for pitches not given in the list below will be made to order.

Eight cutters made for each pitch, see page 292. 3 pitch and coarser in
Cast Iron and 4 pitch and coarser in Steel require 2 cuts to insure
acc'rac'' 

FoR us' oN
NO. 3 AUTOMATIC GEAR CUTTING MACHINES

Hole,
hche

I
I
I
1
I
1
I
1
1
I
I
I
I
I
I

Keyway,
IuchesIIigh-Speed

Steel

J D-O
tto
ol o

234
2 3-4
2 5-B
a )-o
2 t-2
2 t-2

2 T-4
2I-4

$7.00
6.00
5.50
5.15
5.00
4.70
4.60
4.50
4.25
3.75
3.50
3.35
3.25
3.10
3.00

5-32x5-64
5-32x5-64
5-32x5-64
5 32x5 64
5 32xS 64
5-32x5-64
5-32x5-64
5-32 x5-64
5-32x5-64
5-32x5-64
5-32x5-64
5-32x5-64
5-32 x 5-64
5-32x5-64
5-32x5-64

$r3.65
11.15
10.00
8.75
8.50
7.65
7.30
7.10
6.70
6.00
5.05
5.35
5.00
4.80
4-70

4
5
6

B
9

t0
l1
T2
14
16
IB
20
22
24

3 l-2
3 1-4
a

a t-o
2 3-4
2 3-4
2 5-B
2 5-B
2 L-2
2 T-2

2 r-4
2 r-4

FOR USE ON
NOS. 3H AND 4 AUTOMATIC GEAR CUTTING MACHINES

Diueler of Cutter,
Diametral Inches I uot", Keyway, I - -

Inches t C",h-

3-16x3-32 I $10.10
3-16x3-32 I 7.60
3-16x3-32 I 6.90
3-16x3-32 | 6.00
3-16x3-32 I 5.90
3-16x3-32 I 5.60
3-16x3-32 I 5.35
3-16x3-32 I 5.00
3-16x3-32 I 4.80
3-16x3-32 I 4.60

Carbon
Sr@l

-4 34
J l-o
3 5-B
3 r-2
3 3-B
3 1-4
3 l-B

4 3-4
4L4
DD A

tt o

J D-O
3 1-4
3 1-B
3

$22.50
r535
12.50
r0.50
10.00
9.40
8.75
8.10
7.80
7.ffi

J
4
5
6
7
o
9

l0
11
t2

r 1-4
1 1-4
I 1-4
1 t-4
I t-4
I 1-4
I 1-4
I l-4
I 1-4
I 1-4

List of Ke1'ways, page 281.
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fnvolute Gear Cutters
Cutters for pitches not given in the list below will be made to order.

Eight cutters made for each pitch, see page 292. 3 pitch arrd coarser in
Cast Iron and 4 pitch and coarser in Steel require 2 cuts to insure
accuracy.

FOR USE ON
NO. 5 AUTOMATIC GEAR CUTTING MACI{INES

Diametral
Diameter of Cutter,

Inches Hole,
Inche^s

Keyway,
fnchcs

Price, Each

Carbon
St€el

High-Speed
S teel

Carbor
Stsl

High-Speed
Steel

q

2 L-2
3
4
o
6
a

o

534
s t-2
5

414
4
3 3-4
3 5-B

3 L-2

5 3-4
5 3-4
5I-4
4 r-2
4 1-4
qno

3 5-B

L L-2
t t-2
tL-2
1 1-2
1 1-2
L L-2
r 7-2
I1-2

5-16 x 5-32
5-16 x 5-32
5-16 x 5-32
5-16 x 5-32
5-16 x 5-32
5-16 x 5-32
5-16 x 5-32
5-16 x 5-32

fi20.25
r3.90
11.40
7.90
7.00
6.70
6.50
5.80

$43.75
33.15
25.4A
16.90
14.10
t2.20
r1.65
9.70

FOR USE ON
NO. 6 AUTOMAI'IC GEAR CUTTING MACHINES

Diametral
Pitch

Diameter of Cutter,
Inches Hole,

Inche
Keyway,
Iuche

Price, Each

Carbon
Steel

FIigh-Speed
Steel

tc*b* THtstrsp."d
I Steel I Stel

I 3-4
t
2 L-2
3
4
i
6

6 7-2
6 r-2
lno
r90

4 5-B
,to

4L4

6l-2
6 t-2
6 1-B
5 5-B
434
4 3-B
414

1 3-4
1 3-4
1 3-4
1 3-4
1 3-4
I 3-4
t 3-4

3-B x 3-16
3-B x 3-16
3-B x 3-16
3-b x 3-16
3-B x 3-16
3-B x 3-16
3-B x 3-16

$30.35
2r.50
t4.60
12.00
8.65
7.ffi
7.30

$63.75
48.65
36.50
29.4,O

lB.l5
15.00
13.40

List of Ke1"ways, page 281.
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Cutters for
Mitre and Bevel Gears

Diametral
Pitch

Dimeter of Cutter,
fnches Hole,

Inche

Price, Each

Carbon
Steel

Ftigh-Sped
Steel

Carbon
St@l

tligh-Speed
Steel

a
4
5
6
7

10
72
14
16
20
24

4
3 r-2
3 l-4

2 T-4

2
2
1 7-B
1 3-4

4
D J-O
J J-O

2 t-4
2 1-B
2 L-B,
I 3-4

7-B

I-O

1 1-.1
I 1'1
I 1-4
1
I
I

$9.50
7.00
6.00
5.50
5.r5
5.00
4.50
3.90
3.41,0
3.20
2.90
2.65

$r7.90
r3.65
11.r5
10.00
8.75
8.50
7.to
6.00
5.O5
5.25
4.60
4.25

List of Keyways, page 281.

Cutters for pitches not given in the above list will be made to order.

These cutters are thin enough to cut any bevel gear whose tooth face
is not longer than one-third the distance from its outer end to the point
where the shaft centcr-Iines meet. This makes the tooth thickness at the
inner end not less than two-thirds that at the outer end.

fn ordering cuttei's for bevel gears, if the number of teeth in each gear,
the pitch and length of face are given, also the angle of the shafts, if
different from a right angle, we can select the proper cutter to send.

Eight cutters are made for each pitch and are numbered from I to B.

As the number of teeth in phe bevel gears to be cut with each cutter
will not always agree with the list on page 292 the number of cutter must
be found for each pair of gears to be cut according to the diagram or
formula on page 302.

See pages 297 to 302 for directions and tables for selecting bevel gear
cutters.
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Cutters for Mitre and.Bevel Gears
Cutters for pitches not given in the list below will be made to order.

Eight cutters nrade for each pitch, page 292.3 pitch and coarser in
Cast fron, ald 4 pitch and coarser in Steel require 2 cuts to insure
accuracy.

See pages 297 Io 302 for directions and tables for selecting bevel
gear cutters.

FOR USE ON
NO. 13 AUTOMATIC GEAR CUT'TING MACHINES

|Iramelcr o[ culter,
Diamelrall Inches lltol..

Pitch I ^I r-arDou Inches
St@l

Keyway,
Inches

4
5
6
7

10
T2

J J-O

J

q, t

2I-2

3 1-2
3 t-.1

4 /-O
2'c-B
2 r-2

1-B x 1-16
1-B x 1-16
1-B x 1-16
1-B x 1-16
1-B x I-16
I-B x 1-16
l-B x 1-16

List of Keyways, page 281.

Table for Selecting Cutters for Bevel Gears
with Axes at Right Angles OoIy

SELECTION OF CUTTERS

The following tables are for use in selecting cutters for cutting
bevel gears. The various numbers of teeth in gear and pinion are given,
and at the intersection of the two columns will be found the numbers
of the cutters required.

Erample.-Required cutters for a pair of bevel gears, B pitch;
gear 24 teeth, pinion 12 teeth.

fn column at left of table, page 298, will be found 24 teeth, and in
column at top 12 teeth; at the intersection of these two columns
will be found the numbers of the cutters, in this case No. 3 for the
gear and No. B for the pinion.

Number of cutter for gear is given first.

7-B

7-B
/-o

$7.00
6.00
5.50
5.15
5.00
4.60
4.00

$r2.50
10.30
10.00
8.75
8.50
7.30
6.25
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Cutters for Use in Cutting
Bevel Gears

PINION

14r15 t6 1?

4-5 l4:5

91 I*tu Ll1
3-7 l3-7 3-6

4-614-5
4-6 4-5.

,-B ;-; ,-; ;-;'; 6 ;-el;-6 ;; r-;l;;ffi;i ;; ldl;-;
2-a z-B 2-7 z-t z-o ?-o)z-o z-s z-s z-:,]z-t 2-1 2-4 2_4 2_4
2-B z-a 2-7 z-7 2-6 2-6 2-6 2-s Z-5 2_5-:rl2_4ltTt2_4 2_a
2-B i z-B 2-7;2-7 | 2-6 ; X 1 z-
2-Bl2-B 2-7 2.7 z-6i24i,2-
z-a 2-a 2-7 2-7lr-6fi-6T,

t-4 2-a 2-7 2-7 2-6 2-6 2-6 2_5 2_5 2_5 2_tt
1-B I.B 2-7 2-7 t2-6 2-6 2-6 l-6 2-5 2-5 2-5-6 2-6 2--612-5 2-5 2-5 2-4 2-4 2_4 2_4
-B I-B 2-7 2-7 2-6 2-6 2-6-2-612--" 2-s 2-5 2.-r 2_tr 2_4 2_t
-BJ-qI112-7 2-i 2-6 2-6 2-6 z-s z-s'z-slz-s 2_1 2_4 2_4
-B l-B.l-7 r-7 2-6 2-6 2-6 2-6 2-s 2;-if2_5 2_4 2_\ 2_4L-6. t-t .L-t 2-6 z-o z-b :l-6 :J-5 2_5 2_5 2_5 2_4 2_I 2_4

l-B I-7 L7'l-7 2-6 2-6 2-6 Z-S Z-S Z-S Z_S Z-4 2_4 2_4
l-B lJ L7 t-7 2-6 2-6 2-6 2-s 2-sl2-s 2_s 2_4 2_4 2_4
l-8 l-?l!ir 1-7 1-612-62-6 2-d2-5 2_s 2_5 2_4 2-4 2_4
l-B.l-z r-zLr-z r-6lt-6 2-6 z-s z-s z-s z-slz-+lz_+ z_+
r-Blr-z.r-7 r-z l-6fr-6 16 2-s z-sl2-5fr;12_4 2_4 2_4
l-B I-7 l-7 r-z l-6 I-6 t-6 z-s 2-s z-sl-z-s7z-alz-a z_a

-6Jr-6 r-s 2-lJ
-o[r-o r:r r-s1

2-4 2-4

2-4,_2-4
2-4i2-4
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Cutters for Use in Cutting
Bevel Gears

(CorLtinued)

PINION

3l 32 34 35 36 37 38 39 40 4l 42 4t 44 45 46 47 48 49 50

31

33
t4
35

3-

;;l"36
37
3B
39
40
4l
,12

43
A
45

2.

2-2

22 2.

n,
il

2-2
2-2

il

;;
'qc
i

46
47
4B
49
50
5l
52
53
s4

2

tn
oo

tt

4-t
,4

-:t n

z-sl z-g
2-3 !l-3

q-r

2

2

,i

*
..

,-9 ,,
bo

[-

l;-;
t- rv.

.'j

-;; ;;
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Cutters for Use in Cutting
Bevel Cears

(Continueil)

PINION
l2 l3 l4 r5 r6 t7 IB l9 20 2t 22 23 24 25 26 27

2-.
lzs
2.-A

29 30

5q_

59

t-B
-rt i-€

r-€
t-s

-6 t-6 l-6 r-5 l-5
1.

LA
IJ

2-4
Ir..r

2-4
,-1.L-7 t-6

:6
t-5 2-4

I'-_nl-R r-7 1,6 '5
I

l-t t-5
l-B t-6

r-i
-6 t-6 t-5 t-5

i-t
1iit4 2-4 2-4

t-t r-t t-5 I-b
l-5

2-4
7 -(t -6 I-6 -5

1-57

-6
-6

-6
l-5

[i-4
l-4

l-4
1-L 4

r-.4
l-464 'l-B

-6 l-( I -5 I -!: L-J
-R 7 1-6 -5 r-5

-.\l-R L-7 l-7 -.6 t-6 -6 l-5 t_< 1-4,hl67 l:I
t_c

l-B t-6 -6 t-5 t-5 I l-4
l-4

l-4
0q -7 l-6 t-6 t-5 l-4 l-4

L-7 7 t-7 t-6 t-fi l-5 I-5 t-5 t-4
lt

-4 t-4
l-L

I-4
u

fi-afrt70 l-f t-B l-6 l-5 -5 -L
7 -6 I -(, t_q :t -5 -.6 -t !-4

I-d
fr-n
1-t1 -7 t-7 7-7 t-6 1-6 I-6 t-6 t-K 5 t-4 t-4

-R L-7 l-5 t-5 -4 t
1nl-B I-6 -(l -6 t-q t-5 -4 -t

75 -6 t-6 l-6 1-6 -4 -4 -4, -4
7at I-f t-E -4 -4 -4 il-4" -4.
77 l-8 -6 -6 I-q l-5 -4 -4 t-]4 -4, !-4.

l-4
I-4

7a l-B B t- t-6 I -ri l-6 l-5 I-5 t-6 .A l-4 -4,l9 t-6 t-( t-5 1-5
t-qRO t-5 I _< -4 t-4

l-n -8 t-7 't -( 1-6 I _< t-5 t -4, L-4
t-4

t-4
It

-4 t-4
a2 l-B l-B 7 -6 1-6 1-( I-5 I-5 t-E t-4 1-4 l-4

L-:1
1_L

U;J I-8 I-8 l-( 1-5 -4 anl
i-r 1

t-4
lt4 l-( t_q 'l-l-r

l-8 t-n l-5 l-( 1-4,
86 t-B t-B l-r I 1-6 t-( 5

'I -5 t-4 .al
I-4
l-4
r-il

l-4
1-4
1-4

l-4
1-4
l:4

1 I _< I -llr
t-5

t-5
l-r 1-n

B9 l-B l-B l-1 -7 I 1-6 t-4
9ll I -tt l-( 5 t-5 -4

l-5 l-5 t-4 1-t -4i -4

t3
l-B t-6 t-6 t-4 r-4 t-4 I l-4 t-4
t-lt t!\

|-t
1-4"

-Il l-7 I-6 I-5 t-5 t-5 4 l-4 I I-4
l-B I 7-G t-q -q 1-4

t-L
7-4, -4

,6 l-il t_6 I_. l-5 I-5 l-4 I-4
t-6 1 -4,

{t -7 t-ft -6 I -li l-A -t 4 -4 -4 7-4
-4

t00l r 8 7 7 -6 -6 6 -6 I-5 -5 l-4 L-4 t-4 r-4 I-4
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Cutters for Use in Cutting
Bevel Gears

(Conlinueil)

PINION
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Forrnula for D eterrnining
Cutter for Bevel Gear

the Nurnber
and Pinion

of

Na : No. of Teeth in Gear Nb : No. of Teeth in Pinion

c: Center Angle of Gear

Measure the back cone radius o b for the gear, or b c for the pinion.
This is equal to the radius of a spur gear, the number of teeth in which
would delermine the cutter to use. Hence twice a b times the diametral
oitch eouals the number of teeth for which the cutter should be selected
ior the !ear. Looking in the list on page 292, the proper number for the
culter can be found.

Thus let the back cone radius a b be 4" and the diametral pitch be B.
Twice 4 is B, and B X B is 64, from which it can be seen that the cutter
must be of shape No. 2, as 64 is between 55 and 134, the range covered
bv No. 2 culter."The number ofteeth for which the cutter should be selected can also be
found by the following formula: 

Na'tan @: Nb

No. of teetb to select cutter for g"". : .};
No. of teeth to select cutter for pinion : AL

' -rno
If the gears are mitres or are alike, only one cutter is needed; if one

gear is laiger than the other, lwo may be needed." Adclitioial helps on this subiect ian be found in our publications
"Pracl,ical Treatise on Cearing't and "Formulas in Gearing."
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Involute Gear Cutters
For Gears of Large Diarneter

HoIe,
IncheCubon j High-Speed

Steel I Steel
High-Speed

Steel

$r35.65
1r6.65

91.90

70.00

48.65

40.60

36.50

34.65

25.4A

20.75

19.10

13.40

12.50

t2.20
11.50

10.90

9.40

9.40

For the above Cutters lyith I l-2" hole the Keyways are 3-B// wide
and 3-16/' deep; with 2" hole the Keyways atel-2tt wide and 3-16// deep.

Cutters for pitches not given in the above list made to order.

List cf Keyways, page 281.

Ll-2or2
L1-2or2
ll-2or2
Il-2or2
II-2ot2
lI-2or2
11-2or2
IT-2or2
Il-2ot2
Ll-2or2
II-2or2
Il-2or2
ll-2or2
lI-2or2
lI-2or2
Il-2or2
lI-2or2
lL-2or2

B T-2

7 3-4

7T4
6 3-4

6 t-4
6 t-4
6L4
6 T-4

5 1-4

5 r-4
5 1-4

414
4 t-4
4 r-4
414
4t4
414
414

$57.00

48.00

41.75

31.65

21.50

17.10

15.20

13.75

12.00

r0.00

8.75

7.30

7.to
6.80

6.60

6.00

5.00
's.oo

r I Bt-2
l1-4 I 734
Ir-2 I 714
13-4 I 63-4
2 l6t4
2r4 I 6r-4
2r-2 I 61-4
23-4 I 53'{
3 | 51-4
4 I 5r-4
5 | 51-4
6 I 4r4
7 l4r4
B I 4r-4
l0 I 4r-4
t2 I 4t-4
14 I 4r-4
16 | 4r-4
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Forrnulas for Deterrnining the Dirnen-
sions of Gears by Metric Pitch

Module is the pitch diameter in millimetres divided by the number
of teeth in the gear.

Pitch diameter in millimetres is the Module multiplied by the number
of teeth in the gear.

D'Dl\l : 
-or:::_ 

: l\loduleN -- r.,,t + z
D' : N M : The pitch diameter of gear in millimetres
D : (N + 2) M : The whole diameter of gear in millimetres

N : 
il- - # - 2 : The number of reeth in gear

D" : 2 M : The working depth of teeth
t : M f.5708 : Thickness of teeth on pitch line

f _ M 1.5708 : .15; \l

The Module is equal to the
part marked "S" in cut oppo-
site, measured in millimetres
and parts of millimetres.

: Amount added to depth for clearance

Pitches Cornrnonly Used
Module in Millirnetres

Module,
m/m

Correpondinq
English

Diametral Pitch
Module,
n/6

Corresponding
Enelish

Diametr"al Pitch
Module,

m./ nr

Corresponding
Enclish -

Dimetral Pitch

0.5
0.75
I
L.25
1.5
r.75
2

50.800
33.867
25.400
20.320
16.933
14.5t4
I2.700
I 1,288
10.160

z. tJ
3
J.)
4
4.5
5
5.5
6
7

9.236
8.466
7.257
6.350
5.644
5.080
4.6T8

3.628

9
t0
1l
12
13
I4
15
T6

3.175

2.540
2.309
2.It?
I.954
1.814
1.693
1.587
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Metric Involute Gear Cutters
_ We are prepared to furnish, at short notice, cutters for cutting the
lce_th o[Cears arr.ording to tbe Metric syslenl.

Module is the Pitch Diameter in millimetres divided by the numtrer
of teeth in the gear.

Pitch Diametlr in millimetres is the Module multiplied by the num-
ber of toeth in the gear.

M : Module D' : Pitch Diameter in m/m
N : No. of Teeth in Gear D, : M X N
For example: M : 3.50 m/m; N : 100; D, : 3.S0 X 100 : 350/m. Further explanation. paee 30-1.

Sizo of Hole

r-2 I r3-4 13 7-8" or 22 m/m $4.753-4 I I3-4 r3-4r | 134 r3-4
7-B or 22 | 8.25 ) q.ZS
7-B or 22 | 3.65 | 5.25rr-4 | r7-B 2 7-B or 22 I 3.90 I 5.60rr-2 I 2 21-B | 7-B or 22 | +.zo I O.zS13-4 I 2 21-8 | 7-B or 22 I 4.4O 6.652 I 2 r-B | 2 L-4 | 7-B or 22 I +.so i.002r-4 I 2l-t I zs-e 7-B or 22 I 5.20 7.652t-2 I 2r-4 I 23_B 7-B or 22 I S.SO B.l023-4 23-4 | 23-4 or 27 | 5.?0 3.653 I 27-s | 27-B lr or27 I o.oo t:to. .3 1-4 I 27-B I 27_B or 27 6.f5 9.753t-2 I 27-B I 27,8 or 27 | 6.15 9.7533-4 27-B | 27-B or 27 | 0.SO I0.r54 | 3 | B r-B 't or 27 I O.so 11.004r-4 I 3 3 l-B ; I or 27 7.00 lr.B04I-2 I 35-B I 33-4 1-4 or 32 7.9O 13.5043-4 | .3s.s i ss-a 1--[ or 32 i 7.90 13.505 I 3 5-B | 3 3-4 1 t_4 or 32 1 Z.SO 13.5051-4 35-B I s3-4 1-4 or 32 I g.so 14.6551-2 I 33-4 I 4 l-4 or 32 8.30 15.4,0

5 3--x I 3 3-:[ 4 I l-4 or 32 8.30 15.40q I 3 ?-s I 4 r-4 j r r-4 or ez s.6o i6:tt
? 4 1-B I 4 L-2 I 1"4 or 82 10.50 21.00B 4 3 B 4 3-4 I t-z[ or 32 tt.tO 28.509 , 5 1-B 5 I-3 i I l-3 or 40 IB.ZS 28.5010 | 5r-2 I 534 11.2 or40 14.90 34.151l I 53-4 53-4 112 or40 17.00 3?.00

12 _L j j-4 5 3-1 rl-2 q4t 2745 , 44
Cutters for pitches not given in the above Iist made to order.
Fight cutteis made for each pitch, page 292. List of Keyways, page
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Metric Involute Gear Cutters
FOR USE ON

NO. 3 AUTOMATIC GEAR CUTTING MACIIINES
Diameter of Cutter,

Module. fnches Price, Each

m/m Carbon I Hish Size of Flole
HiglrSpee<l

SteelSteel

2 r-4
z D-o
2 7-2
,'t_t
I i)-o

i)
3 1-B
3 r-4

3 r-2

FOR USD ON
NOS. 3II & 4 AUTOMATIC GEAR CUTTING MACIIINES

,
2
2

,
,
2
2
I
a

i)
J

1-4
L-2
3-4

2
21-4
2 L-2

4
4 r-2
5
5 r-2
6

at
,n
,a

9a

,,7
27

1-4
1-4
J-O
I-2
r-2

5-B
3-4

1-B
1-4

t-2
;)-o

'or
or
or
or
or
or
or
ot
or
or
or
or
or
or
OI

$4.00
4.00
4.25
4.50
4.75
5.25
5.50
5.60
6.00
6.15
6.50
6.80
7.00
8.00
8.00

$5.70
5.70
6.00
6.65
7.00
7.70
B.l0
8.30
9.50
9.75

11.00
1r.00
12.15
13.50
14.65

Diamelcr of Crrl ler,
Module, .- Inches

Cubou i High-Speed
St.eel Steel

Price, Each
Size of Hole

n/m Carbon High-Speed
Steel Sl,eel

rr-4 ,2347ZS-+
I r-2
I 3-4
2
2I-4,
2I-2
J
3 r-2
4
4 r-2
5
5 t-2
6
7

oto lno4t-o)4t-o

z1-olzI-6
o-o oro
toJJ
3r-4 I 3r-4

nro Iat-ol4t-o

ooo I oDoJJ-O I JJ-O
3r-2 I 37-2
35-B I 33-4
35-B I 33-4
33-.{ I 4

4I-B I 41-2

7.50
'/.b5
8.40
B.BO
9.10

t0.40
11.00
11.50
13.50
13.50
15.40
16.35
21.00
23.50

3 7-B 4 t-4

4,3-B | 4,3-4

4.90
5.00
5.60
5.80
6.00
6.60
6.90
7.00
7.90
7.90
8.30
8.60

10.50
tl.l0

t-4
r-4
r-4
1-4
r-4
7-4
1-4
l-4
l-4
1-4
1-4
l-4
t-4
I -rl,

or
or
or
or
or
or
or
or
or
or
or
or
or
or
or

Cutters for pitches not given in the above list made to order.
Eight cutters made for each pitch. See page 292.
List of Keywals, page 281.
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Metric Involute Gear Cutters
FOR USE ON

NO. 5 AUTOMATIC GEAR CUTTING ]UACHINES

Price, Each

IIigh-Speed
Stee.l

10.70
t2.65
13.20
15.10
15.10
17.90
17.90
24.15
26.40
28.50
34.15
37.00
44.78

Diameter of Cutter,
Irrches

2 T-2
3
t10

4
4 t-2
5
5 r-2
6
7
o

9
10
11
12

:a"bo" IIi"hS*.rl
Steel -st""it

31-2 I 31-2
35-B I 3s-B
33-4 | 3?-B
37-B I 41-B

41-B I 43-B
4r-4 | 4r-2
45-B I 47-B

51-B I s1-2

Size of Hole

45
45
45
45
45
45
45
45
45
45
45
45
45

or
or
or
or
or
or
or
or
or
or
or
or
or

4
4 1-B
4 r-4
4 3-B
4 3-B
4 L-2
4 5-B
5
5 3-B
5 5-B
Eto

614
6 r-2

J
3I-2
4
4l-2
5
5 r-2
6
a

B
9

l0
11
L2

I-2't or 40 m/m
I-2 or 40
l-2 or 40
l-2 or 40
l-2 or 40
l-2 or 4O
I-2 or 40
l-2 or 4O
L-2 or 4O
7-2 or 40
l-2 or 40
l-2 or 40
l-2 or 40
1-2 or 40

FOR USE ON
NO. 6 AUTOMATIC GBAR CUTTING MACHINES

I)iamctciof Cuttor,
Module,

m/m Size of Hole L---r"frr -
Carbon High-Speetl

] Sieel Steel
4
4,1-B
4 r-4
4 3-B
4 3-B
4 5-B
4 3-4
5 L-4
5 5-B
5 7-B
6 1-B
6 t-2
6 r-2

3-4',1
3-4
3-4
3-4
3-4
3-4
3-4
3-4
3-4
3-4
3-4
3-4
3-4

nrlm $7.40 i $12.25
i B.r0 13.50

8.30 14.40
8.60 I 16.00
8.60 I 16.00
9.25 19.15
9.65 I 19.15

12.4A 26.40
13.00 I 30.40
14.75 I 32.25
15.60 I 37.50
l8.l0 41.60
22.50 I 49.65

Qttlt"r. for pitches not given in the above list made to order.
-hight cutlers made for each pitch. see oaee 292.
List of Keyways, page 2Bl. -

$6.60
6.80
7.50
7.70
8.00
8.00
8.90
8.90

1r.75
12.40
13.75
14.90
17.00
2L.25
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Irnproved
Stoching Cutters

For Involute Gears

Bv the use'o[ lhese culters, beaw cuts at
fast speeds and euarse feeds can be iaken be-
cause of the easier culting aclion produced.
- The grealer part of the"cutting ii performed
by the plain teelh, the steppedleeth pro-iect-
ing beyond lhe orrlline of fhe plain teeth-only
enough [o break up the chips.

Because of the-smooth'and easv cutt.ins
aclion a minimum amounl, of pow6r is con"-
sumed in driving the machine.

Diameter of Cutter,
Inches Price, Each

Carbon
Steel

Hieh-Speed
Steel

Diameter of Cutter,
fnches Price, Each

Cubon
Steel

.)

I 3-4
I 3-4
I 1-2
I I-2
I 1-4
1 1-4
I 1-4
I
1
1

734
I

6 r-2
5 3-4
5 3-4
4 3-4
4 t-4
3 3-4
3 1-B

B l-2
7 3-4
7
6 t-2
5 3-4
5 t-2
4 J-O

oto

J

$57.C0 I $135.65
48.00 I 116.6540.50 86.9030.35 63.7520.25 43.7513.90 33.15
r0.r0 I zz.so7.60 15.35
6.90 I 12.50
5.50 | 10.00
5.r5 | B.?5
5.00 I 8.50

* Made to order.
FOR USE ON

NO. 3 AUTOMATIC GEAR CUTTING MACHINES

Carbon HigtrSpeed
Steel Steel

Carbon

*l
*l 1-4
*1 l-2
I 3-4
2
2 t-2
J
4
5
6
a

5-32 x5-64
5-32x5-64
5-32 x5-64
5-32 x 5-64
5-32x5-64

$r3.65
tl.r5
10.00
8.75
8.50

4
5
6
7

312
3 1-4

Cutters for pitches not given in the above list made to order.
List continued on nert page. List of Keyrays, page 2Bl.

4 t-o



Irnproved Stoching Cutters
}.OR USE ON NOS.3 IIEAVY AND 4 AUTOMATIC GEAR

CU'ITING MACHINES

BROWN & SHARI)}I MrG. CO. 309

Price, Each

Carbon LHish-Sneed
Stccl Srel

$r0.10 $22.507.60 15..35
6.90 I 12.50
6.00' IO-50
5.90 i 10.00

_ 5.60 1__ 
j.4o

f nt""*i.t 
"f C"t"", i

Diametr:rl Inches
liitch ' -C,,rborr 

ltigh-Speed
Stccl Stcal

3 434 t3-t3 43-B t3-t
4 37-B ll-t,i 3s-s I 33-4
6 3t-2 I 3t_2
7 33-B i 33-B l

B 3l-4 3t-4 
I

FOR USE ON NO.5 AUTOMATIC GEAR CUTTING MACHINES

Price, Eachleyway! I
Dirrrnetrrrl

I'ifch

2

J
4
5
6
7

reyway, I

Inchcs Carbm I High_Spocd

-L 

Slccl Sleel
5-16x5-32 L$20.2.t I $+s.zs
5-16 x 5-32 13.90 33.15
5-16 x 5-32 rr.40 I 25.405-r6x5-32 7.9O1 16.90
5-16 x 5-32 ?.00 14.10
5-16 x 5-32 6.70 12.205-16x5-32 6.501 il.65
q:lqx5-32 I 5.80 1 s.zo

FOR USE ON NO.6 AUTOMATIC GEAR CUTTING MACHINES

Cutters for pitches not given in the ahove lists macle to order.
List of Keyways, page 2Bl.
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Hobs

Due to our method of relieving the teeth, Brown & Sharpe Hobs cut
as freely as milling cutters and are sharpened in the same manner as our
formed cutters. The selection and treatment of the steel used in their
manufacture are subjects of intensive study and careful investigation.
Special machinery enables us to produce hobs for hobbing spur, spiral
or helical gears, sprockets and splined shafts as well as hobs for special
purposes at short notice.

Roller Chain Sprocket Hob Block Chain Sprocket IIob
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Ground Hobs

While unground hobs may fill the needs of ordinary practice, we
recommend Ground Hobs for best results.

Not only will the gears hobbed with Ground Hobs mn more quietly,
but the hob can be used from one end to the other without atteirtion
other than shifting it endwise. This is not always permissible with the
unground hob, owing to slight distortion in hardening which may
appear at arry point in the unground hob, thus limiting its use.

In grinding the teeth of hobs, not only is the lead corrected, but the
cutting edges are made keen with a positive clearance from the cutting
edge, which eliminates the danger of rubbing on the sides of the teeth.

Due to this uniformity and keenness, it has frequently been demon-
strated that the production per sharpening is greatly increased. There-
fore, it is often advisable to use Ground Hobs for roughing operations.

We make it a point to carefully test each hob on a special Hob Testing
Machine after grinding.

All our ground hobs are made with short hubs, which are ground true
with the hole and the teeth, and serve as points for indicator when
testing hobs for true running after mounting and clamping to the hob
spindle.

3r1
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The Spur Gear_Hob_s in th,e following lists are furnished at the prices
stated-unground, right- or left-hand, with 14 1-2' pressure angle, and
single threaded. In ordering hobs with specifications other thair those
listed, the following data should be given:

Pitch ol gear 1o be cut Diame ter and length of hob
iize o.['hole and keyway \\ betber single oi nrultiple thread
Whether-right- or lefl-hand Whelher grourrd or ungr,,und

\\hether hob should be of carbon or high-speeti steel

Unless otherwise specified, Spur Gear Hobs are made wilh 1,1 l-2'
pressurc angle arrd singlc tlueaded.

Spur Gear Hobs

Size
of Hole,
Inches

Outside
Pitclr I Diamoter,

Inclres

Size of
Keyway,
Inohes

5-B x 5-16
l-2 x l-.t
1-2 x l-,1
l-2 r l*l
3-B r 3-16

Ll-g ' l-to
l:-a .. i]-t6
I g-g 

' 
g-re

t-,

Price Each,
IIigh-Speed

Steel

0n Application
8476.90

JJJ. I J
273.70
r68.65
140.50
I23.20
99.10

I-4
L-2
3-.1

2
2 l-4

2 3-4

15
72
10
9

7 t-2
7
6

q1,

2
2
2

t-2
l-2
1-2
L-2

Prices of Ground Hobs on application.
Hobs for pitches not given irr the above list rnade to order.

l0 3-4
B 3-4
()

7 1-4
5 3-4
5 1-4
5
4 3-4
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Spur Gear llobs (continued)
I I-4 Inch Hole

Pirch
Outside

Diameter,
Inches

Length
Inche

2
I7.B
I 7-B
I 7-B
I 7-B
I 7-B
1 7-B
1 7-B
I 7-B
I r-2
r t-2
I 1-2
L T-2
L T-2
I r-2
I L.2
I 1-2
I I-2
I t-2
T I-2

Size of
Keyway,
Inches

-1-1 r 14
1-4 x I-B
1-4 x I-B
1-4 x l-B
l-,1xlB

Size
of Hole,
fnches

PricgEac.h,
High-Speed

Steel

3I
4
5
6
7
o

9
10
T2
I4
l6
1B
20
22
24
26

30

L2
I4
t6
1B
20
22
24
26

30

34
36
JO
40
42
44
46
4B
50

5
4 3-.1
4
3 1-2
3 1-{

J
J

2 3-4
2I-2
2 t-2
, 1-'
tt t

2
2
2
2

4 l-2
4l-4
4
3 t-2
3 r-.1
J

2 3-,1
2 3-,1

t1.)

o1.)

2 L-2

, 1_'
2 r-2

I 1-4
I 1-4,
11-[
I I-l
I I-1,

$77.35
68.60
53.80
40.60
34.80
29.50
29.50
29.50
27.70
29.LO
27.00
27.00
28.30
28.30
26.00
27.15
27.r5
27.t5
29.50

1-,1
1-[
1-4
1-4
l-[
I-tr

I I-4
I 1-.[
I r-.1
1 1-4
1 1-4
1 1-4
I 1-4
r 1-4

3-.1
3-,1
3-4
3-4
3-4
3-4
3-4
3-4
3-4
3--t
3-.:1
3-4
3-4
3-4
3-4
3-4
3-4
3-4
3-4
3-,1

l-.1 x l-B
I--l x l-B
I-.1 x I-B
l-.1 x 1-{}
1-4 x l-B
I-4 x 1-B
I-4 x 1-B
l-4 x l-B
I-.1 x 1-B
1-.1 x l-B
l-tr x l-B
1-4 x 1-B
1-.1 x 1-B
1-4 x 1-B

-Bx
Bx

-Bx
-Bx
-Bx
-Bx
-Bx
-Bx
-Bx
-Bx
-Bx
-Bx
-Bx
-Bx
-Bx
-Bx
-Bx
-Bx
-8 -r
-8 x 1-16

$22.50
2t.25
2L.25
22.30
22.30
22.30
23.30
23.30
23.30
23.t5
23.t5
24.tO
24.L0
24.tO
25.90
25.90
25.90
z/-t,
zt.ta
4a.lo

6
6
6
6
6
6
6
6
6
6

I6
I6
L6
r6
l6
l6
I6
L6
I6

Prices of Ground Hobs on application.
Flobs for pitches not given in the above list made to order.

3-4 Inch Hole

7-B

7-B

t-o
{-o

7-B
7-B
1-O

{-o
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Spur Gear Hobs (continued)
l-2 Inch HoIe

Size
of Hole,
lnches

t-2
r-2
t-2
t-2
7-2
1t
1-2
t-2
It
t-2
7-2
t-2
t-2
t-2

24
26
oo

30
90

34
36
to

40
42
44
46
4B
50

I 1-4
I t-4
I 1-4
r 1-B
I 1-B
I 1-B
I 1-B
1 1-B
1 1-B
1 r-B
1 r-B
I 1-B
I l-B
I I-B

1 l-4
I 1-4
1 1-4
1 r-B
1 1-B
1 1-B
1 1-B
1 1-B
I 1-B
I 1-B
1 I-B
I l-B
I 1-B
I 1-B

1-Bx1-16 i gr0.zS
1-Bxl-16 I 16.25
1-Bx1-16 I 16.25
1-Bx1-16 I r0.rO
1-Bxl-16 I r0.rO
1-Bx1-16 I 16.70
1-Bx1-16 | 16.70
t-Bx1-16 I rc.zO
l-Bxl-16 I 18.00
1-Bx1-16 I 18.00
l-Bxl-16 | rA.0O
1-Bxl-16 I rg.sO
1-Bxl-16 I 19.30
l-Bxl-16 | 1930

Prices of Ground Hobs on Application.
Hobs for pitches not given in the above list made to order.

Worrn Gear Hohs

., We,usual-ly.make tbe outside diameter of \Vorm Gear Ilobs larger
l,[6nrthat of lhe worms by an amount equal to two standard clearanies
lbr the pitch in queslion. To this is also added a sharoenins allowance
so tha t ,the. bob will give a reasonable amount of servic'e with"out having
its pitch diameter reduced to less than that of the worm-
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Worrn Gear Hobs

(Continued)

Many worms are cut with double angle milling cutters, but it will
be found that the shape of the space produced wiII not be the same as

the shape of the cutter. This difference in shape is slight, in the case of
the ordinary single thread worm, but may become very considerable in
the case of worms having several threads.

The diameter of the cutter used also has its effect on the shape pro-
duced and should therefore be specified.

Ordering Worm Gear Hobs:-

fn ordering Worm Gear Hobs the following data should be given:

Outside diameter andlength of worm. Lead. Axialpitch. Numberof
threads: right or left hand. Dimensions of hole and keyway. Whether hob
is to be of high-speed or carbon steel. Teeth ground or formed. If hob
must be made with a taper shank, indicate direction in which hob ro-
tates with respect to the shank end. Give number of teeth in gear. If
the gear is to be rotated by the hob while cutting, this fact should be

indicated so that a proper amount of cutting clearance can be provided.

Hobs lvhose tbreads make an angle of 72 degrees or more with the axis

can be made with straight grooves. Such hobs are simple to sharpen and
cal usually be producerl more cheaply ifonly a single hob is required. If
the hob is to be used extensively, or il the l-rest possible job is wanted, it
may be advisable to use spiral groorres, even though the angle of thread

with the axis is considerably larger than 72 degrees. When made with
spiral grooves at right angles to the thread, the cutting action is the
same at each cutting edge, while if straight grooyes are used one edge be-

comes an acute algle, while the other is made somewhat obtuse.

If the nature of the work requires a hob of exact diameter, it should be

plainly stated, otherwise the sharpening allowance mentioned above will
be added.

315
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The Sizing and Cutting of Gears
Diarneter, when applied to gears, is always understood to mean the

pitch diameter.

Diarnetral Pitch is the number of teeth to each inch of the pitch dia-
meter.

Emmple. If a gear has 40 teeth and the pitch diameter is 4 inches,
there are l0 teeth to each inch of the pitch diameter and the diametral
pitch is 10, or, in other words, the gear is 10 diametral pitch.

Diarnetral Pitch required, circular pitch given. Divide 3.1416 by the
circular pitch.

_Example. If the circular pitch is 2 inches, divide 3.1416 by 2, and
the quotient, 1.5708, is the diametral pitch.

Diarnetral Pitch required, number of teeth and outside diameter given.
Add 2 to the number of teeth and divide by the outside diameter.

Erample. If the number of teeth is 40, the diameter of the blank
is l0.)/inches; add 2 to the number of teeth, making 42, and. divide by
L01l;ttle quotient,4, is the diametral pitch.

Circular Pitch is the distance from the center of one tooth to the cent,er
of the next, measured along the pitch line.

Example. If the distance from the center of one tooth to thc
centre of next tooth, measured along the pitch circle, is % inch, the
gear is I inch circular pitch.

Circular Pitch required, diametral pitch given. Divide 3.1416 by the
diametral pitch.

Erample. If the diametral pitch is 4, divide 3.f416 by 4, and the
quotient, .7854 inch, is the circular pitch.

Ngr.robgr of Teeth required, pitch diameter and diametral pitch given.
Multiply the pitch diameter by the diametral pitch.

Erample. If the diameter of the pitch circle is 10 inches and the
diametral pitch is 4, multiply 10 bt4, and the product, 40, will be
the number of teeth in the gear.

Nurnber of Tceth required, outside diameter and diametral pitch given.
Multiply the outside diarneter by the diametral pitch and subtract 2.

Erample. If the whole diameter is I01l inches and the diametral
pitch is 4, multiply I01l by 4, and the product, 42, less 2, or 40,
is the number of teeth.

Pitch.Diarneter required, number of teeth and diametral pitch given.
Divide the number of teeth by the diametral pitch.

Epgmple. If the mrmber of teeth is 40 and the diametral pitch is 4,
divide 40 by 4, and the quotient, 10, expressed in inches, is the pitch
diameter.
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Sizing and Cutting of Gears (continued)

Outside Diarneter or size ofgear blank required, number ofteeth and
diametral pitch given. Add 2 to the number of teeth and divide by
the diarnetral pitch.

Example.-If the number of teeth is 40 and the diametral pitch is
4, add 2 to the 40, making 42, and divide by 4; the quotient, 10 1-2, is
the whole diameter of the gear or blank.

Thickness of Tooth at Pitch Line required. Dividc the circular pitch
by 2, or 1.57 by the diametral pitch.

Erample.-lf the circular pitch is 1.047 inches, or the diametral
pitch is 3, divide 1.047 by 2, or 1.57 by 3, and the quotient, .523 inch,
is the thickness of tooth.

Whole Depth of Tooth required. Divide 2.157 by the diametral pitch.
Erample.-If the diametral pitchof a gear is 6, the whole depth is

2.157 divided by 6, which equals .3595.

Whole Depth of Tooth is about 11-16 or exactly .6866 of the circular
pitch.

Erample.-lf the circular pitch is 2 inches, the whole depth of
tooth is .6866 X 2 inches, or 1 3-B inches nearly.

Distance between Centers of two gears required. Add the number of
teeth together and divide one-half the sum by the diametral pitch.

Example.-Tf two gears have 50 and 30 teeth, respectively, and are
5 pitch, add 50 and 30, making 80, divide by 2, and then divide the
quotient, 40, by the diametral pitch, 5, and the result, B inches, is the
center distarrce.

n'{easurernent of Gears
We call attention to the following tools that have been develoocd by

us to facilitate measurements in connection with the cutting and sizing
of gears:

Yernier Caliper No. 573, for determining accurately the depth of gear
teeth. Page 128.

Gear'footh Yerniers Nos. 580 and 581, for accurately measuring the
thickness at pitch line or the chordal thickness of gear teeth and the
distance frorn top of tooth to the chord. Page 131.

Depth of Gear Tooth Microrneter No. 249, for scribing a line on
gear blanks to indicate accwately the extreme depth to cut the teeth.
Page 62.

Depth of Gear Tooth Gauges No. 725. Page 186.
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Tables Showing Corresponding Circular and Diarnetral pitches

Table No. 1 shows the diametral pitches with the corresponding cir-
cular pitches.

Table No. 2 shows the circular pitches with the corresponding diame-
tral pitches.

Table No. I Table No. 2
Diam-
etral
Pitch

Circular
Pitch,

fnches

Diam-
etral
Pirch

Circular
Pitch,

fnches

Circular
Pitch,

fnches

Dim-
elral

Pitah

Circular
Pitch,
lnches

Diam-
et ral
Pitch

1 1-4
I 1-2
I 3-4
2
2 r-4
2 I-2

3 1-2
4
5
6
7

9

10

2.5133
2.0944
1.7952
T.57I
1.396
I.257
T.142
1.047

.B9B

.loJ

.628

.Ja+

.449

.393

.349

.3r4

I1
12
t4
r6
IB
20
,,
24
26

30

36
40
4B

.286

.262

.224

.196

.175

.r57

.143

.r31

.t2l

.112

.105

.098

.087

.079

:i'.'

2
I 7-B
I 3-4
I 5-B
I 1-2
I7-16
I 3-B
I 5-r6
I 1-4
1 3-16
1 1-B
I 1-16
1

15-16
t-o

13-16

1.571
1.676
r.795
1.933
2.094
2.185

2.394
2.5I3
2.646
2.793
2.957
3.I42
3.351
3.590
3.867

3-4
11-r6
5-8
9-16
t-2
7-16
J-O

5-r6
T-4
3-r6
1-8
1-r6

4.189
4.570
5.027
5.585
6.283
7.181
o.Jio

10.053
12.566
L6.755
25.r33
50.266

According to tbe system adopted by the Brown & Sharpe Mfg. Co.,
any gear of one pitch will gear into any other gear or into a rack of the
same pitch. Eight cutters are required for each pitch. These eight cutters
are adapted to cut from a pinion of twelve teeth to a rack, and are num-
bered respectively, 1, 2,3, et"c. The number of teeth and the pitch for
w.hich a cutter is adapted are also marked on each.

will cut gears from 135 teeth to a rack
55 to 134 teeth
35 ., 54
26" 34
2t" 25.1..|7',20..
14 .. 16.. .. .. .. 12 .. 13

No. 1,,2
,,4
,,5
,,6
,r7

o
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If a cutter is wanted for a gear of 40 teeth of B pitch, then the cutter
required would be No. 3 of B pitch, inasmuch as a No. 3 cutter will cut
all gears containing from 35 to 54 teeth, inclusive. Since 40 occurs
between those numbers, No. 3 is the one desired. It should be borne in
mind that eight different cutters are required in order to cut all the
gears of any given pitch. Directions for the use ofthese cutters will be
found upon pages 290 and 291.

As these cutters can be ground when dull, it is important that
they be kept sharp. By paying particular attention to this, cutting will
be greatly facilitated, besides being done much better.

It is desirable in applying gearing of any kind, to avoid having gears
or pinions with a small number of teeth. Pinions of twelve teeth will work
very well, but a less number of teeth should not be used.

Few mechanics are familiar with the minutir* of gearing; and the
necessity of exact sizing of gears, as to diameter, is often overlooked.
Special care is required also to know that the distance of the ccnters of
two gears mnning together is correct relatively to the diameters.

Table Showing Depth of Space and Thickness of Tooth in Spur
Gears, when Cut with Our Gear Cutters

Pitch of
Cutter

Depth to bo
Cut in Gear,

fnches

Thickness
of Tooth at
Pitch Line,

fnches

Pitch of
Cutter

Depth to be
Cut in Gear,

Inches

Thicknes
of Tooth at
Pitch Line,

Inches

t%
r%
t%

2%
2%
2%
3
3%
4
5
6

o

9
10

1.726
1.438
1.233
1.079
.959
.863
.784
.719
.6r6
.539
.431
.360
.308
.270
.240
.2r6

1.257
t.047

.B9B

.785

.698

.628

.57L

.524

.449

.393

.314

.262

.196

.175

.r57

ll
t2
t4
r6
1B

20
,,
24
26

30

36
40
4B

.196

.180

.154

.135

.120

.t0B

.098

.090

.083

.077

.072

.067

.060

.054

.045

.143

.131

.r12

.098

.087

.079

.07L

.065

.060

.056

.052

.049

.044

.039

:::
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Tooth Flanks Undercut

f T is well known that involute gears can he made of different systems
I or of differenl angles of obliquity or pressure. In the system proposcd
by Professor Willis in 1838, which we adopLed in 1864, the anglb of pres-
sure, or obliquity, is 14 1-2". Twice this angle is the familiar angle of the
worm-thread tool gauge in common use. Gears made upon this system
are thought to crowd less upon their shafts than those having a gieater
angle of pressure. If, however, a gear or pinion has less than lfteeth,
this angle may cause their flanks 1o be uldercut and in consequence
weak, in order to clear the faces of an engaging gear. The cut ofh seE-
ment of a gear of l0 teeth, 4 diametral pitch, Fig. l, illustrates th-is
undercutting, which is greater as the teeth are less.

Gears or pinions having less than 12 teeth might be unavailable if
undercut as much as at A, B and C in the illustration Fig. 1. Hence,
gears that are to do healry work may reqrrire a greater angle of pressure
than 14 l-2', if they are to rrn with a pinion of less than 12 teeth. If a
dilferent angle is required, special cutters will have to be made at an
extra cost.

Fig. 2 shows a section of a gear l0 teeth. 4 pitch. The angle of pressure
is 22 I-2" . The grea ter st rengt h of the tooth llank s in this fi gure is readily
seen. The anElecannotbe much more tban 32" and have the addendum
of the ordinar:y height, which is equal to the module.



321BROWN & SIIARPE MFG. CO.

Cornparati". Sffiof Gear Teeth

rlrTI g
2OP IBP 16P 14PrlrrrrIr
12P roP 9PrI Ir

BP 7PHH
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Cornparative Sizes of Gear Teeth
INYOLUTE (Continued.)
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Bevel Gears
af\HE curve of teeth in bevel gears, when correctly formed, changes
I constantly from one end of the tooth to the other. Therefore bevel

gears, whose teeth are produced with a cutter of fixed curve, are not
theoretically correct, the cutter usually being of a curve that will make
the correctform atthe outer part oftheface ofthe gear, and of necessity
will leave the curves too large at the inside ends of the teeth.

Small bevel gearing is almost universally produced in this manner,
which practically answers the purpose, except when the teeth are very
coarse or the gears very small, in which cases their operation is not
satisfactory.

In place of cutting by changing position of cutter, etc., the teeth are
often filed slightly, in order to round them off to the curve required for
their free running.

On all bevel gears cut with a cutter of fixed curve, it is necessary to cut
through twice owing to the necessity
of making the thickness of the cut,ter
on the pitch line about .005/' thinner
than the space between the teeth at
the smallest pitch diameter. As the
width of space between the teeth on
the largest pitch diameter should be
greater than the thickness of the
cutter,itmust be made so by passing
the cutter through a second time.

The cuts on this page will explain
the forms of spur, bevel and mitre
gears, also the terms "pitch diame-
ter," "outside diameter," "largest
pitch diameter," "Iength of face," etc.

When a pair of bevel gears are of
same size and number of teeth, with
their lines of centers at right angles,
they are called "mitre gears," and
one cuttet will answer for both; but
where one gear has a greater number
of teeth, or di{fers in bevel from the
one running into it, then each of the
pair of gears may require a different
cutter.

For directions in ordering cutters
for bevel gears, see pages 297-302.

-------..,PtfcH DtAM

BEVEL
MITRE

HEE

BEVEI
WHEELS
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Forrnulas for Deterrnining the
Dirnensions of Gears by

Diarnetral Pitch
Let P denote the diametral pitch, or the number of teeth to one inch of

"D'
"D
3. Dut t3

.,N
"v
6. d/

"d
.. dnt .. | .t

"n
ttv

diameter of pitch circle.

diameter ol pitch circle. 
)

whole diameler. i

bottom diameter. I 
Larcer

number of teeth. I 
Gear

velocity. )

These

gears

run
togetber

diameter of circle,
whole diameter.
bottom diameter.

number of teeth.
velocity.

Smaller

Gear

" a distance between the centers of the two gears.
" b number ofteeth in both gears.

thickness oftooth or cutter on pitch circle.
" D't " " working depth of tooth. .

" f " " amount added to depth of tooth for rounding the cor-
ners and for clearance.

" D" + f denote the whole depth of tooth.
" n denote the constant 3.f416.
" P' denote the circular pitch or the distance from the center of one

tooth to the center of the next on the pitch circle.

The examples placed opposite the formulas on the two pages following
arefor a single gear of 12 pitch,6.166 in. or 6 2-12 in. diameter, etc.,
and in the case of the two gears the larger has the same dimensions.
The velocities are respectively I and 2.
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Forrrrulas for Deterrnining the Dirnen-
sions of Gears by Diarnetral

Pitch for a Single Gear
Formulas. Eramplcs.

I\TI' A'Lq 
'OL'p:.j_": tr;,". ffi :12 . I

o_N_ _?2_., ,'-D'- 6-
o,:fiT:{!x;z:6. 3

r! I - tt | -

o':f:?':6' ' 4

N:PD':12X6:72 5

N : PD -2: 12 X 6.166 -2,otl.2X62-I2-2:72 6

I\TI' N'-L'D: " -r ' :'u.t ' :6.166,o1 62-12. . 7Pt2
,,D:D'+ p :6+lr,'o16*.166:6.166 B

5,,, : N l?!I4 :!Z-- "' 'P f:5,807 e

D"': D -2 (D" +f):6.166-.3596:5.807 10

': Tl :#:.130 . 11

D,, - +: $: xe,ot 2-r2 rz

f:*:1fl: or:

D"+f:.166+.013:.r79
P',:#=li#:.262.
D- r 

-11!19 -'o' - P'- .262

13

14

15

16
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Forrnulas for Deterrnining the Dirnen-
sions of Gears by Diarnetral

Pitch for a Pair of Gears
Formuhs. Examples.
b:2aP:2x4.5X12:t0B 17

bv r0B x 1n : =:v+v 3

rrr_ n v _ 36 X 2 _ nnr\: V : , : lZ 19

N v 72xtn:-:--r-:J6 20

1y: !"-*:4BJJ :72. . 2rY+V 3

PD'V 12X6X1 .-
v2

nv 36X2t:T :l 23

NV 72xLt: tr : 36 = z " 24

PD'V 12Y6Y1V:---: -' _o o<n36
o_2a(\_F2 _2x4.sx,(72+2):6.166 

26

o-2ar *2)-2xa.sX{36+2):3.166 .. 27

b l0Bu:2p:zxtz:A5 28

2av 2X4.5)(2tr:- :6 29v+V 3

r,_ 2aV 2X4.5Xlo:vTv: 3 : J 30

D',+d, 6+3u: z :;:4'5' 3l
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Gears
In addition to the extensive equipment employed for the cutting of

hundreds of gears daily for use on our own machinery, we operate a com-
pletelv equipped Gear Department for serving our many customers.
\Tith this equipment we can furnish to your order:

Spurs Gears to 72" in diameter.

Planed Bevel Gears to lB" in diameter (either the straight, angular
or spiral type).

Spiral Gears to 36" in diameter.

Worrns and Worrn Gears.
Racks, Clutches, etc.
Our experience in the manufacture of gears extends over fifty years,

the benelit of the accumulated experience from such an extended period
of precision gear cutting being at your command.

Gears for Motor Vehicles
Since the introduction of the N{otor Vehicle, we have accumulated

much valuable data on the design and results of many practical and
projected forms of gears used in their manufacture. This information is
entirely at the service of customers.

We have excellent facilities for producing these gears. The best equip-
ment to be found for cutting, hardening, grinding, and testing has been
installed, enabling us to insure customers prompt delivery of first-quality
gears.

The Gear Department is equipped with the very latest machinery for
producing Bevel Gears and can furnish them to your specifications of
either the straight, angular or spiral type, the two latter types being
those so generally adopted for automobile rear axles.

\Ye rvere among the first to exploit the worm type of drive and have
the most improved machinery for cutting Worm Gears and every facility
for testing them. \Ye can harden and grind the threads of the worm
when required.

Quotations cheerfully given. On asking for quotations please send
complete information, blue prints, etc. See next t\yo pages for necessary
data in ordering spur and bevel gears.
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fnstructions for Ordering Spur Gears
Always send drawing when possible

In ordering Sprrr Gears, the following information should be given:

Pitch, or if preferred, Pitch Diameter, A
Number of Teeth

Width of Face, B

Diameter of Hole in Hub, C
Diameter of Hub, D
Length of Hub, E

Distance from Face of Gear to end of Hub, F.
Keyway or Set Screw, and size

Material to be used

Arms or Web

Number of revolutions per minute at which
gears are.to run

To be used for pattern, or not

Unless otherwise specified, face and ends of
hubs only will be finished and stock will be left
on ends of hub for fitting.

The upper half of the cut shows a section
through a web gear and the lower, a section
through an arm gear.

If the above information is clearly given, it
rryill save much delay in filling orders.

I

Its
II

t
tr
U

i!

l:
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Instructions for Ordering Bevel Gears
o:=
x

___ 6\

When ord-ering Berel Cears plcase give the following information:
Pitch_ or if preferrcd, give diameter of pitch circle.
Number of teeth in eea,r.
Number of teelh in iinion.
Diarrreler of Hole in-eear. A.
Diarrreter of Hole in finion, o.
Pac-kirrg Tor both geai and pinion.
Width of face. C^ 

"
Diarrreler of gear hub. D.
Dianretcr of linion b;b, d, if these dimensions are of importance.
Distarrce frorrr <.errler of pinion shaft to end of gear hu6. E.
Distance frorn center of g^ear shaft to end of pini& hub, e.
Keywar t,r sel s(.rew. uid 

"ire.Material to be used.
To bc u*ed for paltern or notl
Does the pinion drive or is i[ drivenl
Unless otherwisg specified, face and ends of hubs only will be finished

and stot'L, vill bc lefi on ends of hub for fitting.
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Cutter Arbors
For use on Brown & Sharpe Milling Machines

having Taper-Nose Spindle

Diam. I Length Diam. of i

n."o:". ?.li{t"uf" 
H6;d;'."d 

I srvr.
Inches lnches Inches

Machines
where used

501 l0502 r0
503 | 10
504 I r0
505 I r0
506 i r0
504A I 10
505A I 10
506A I r,0
510 | l1
511 I 11
5r2 I rr
513 I tt
514 I 1r
515 1I
516 I 1r
5t7 i tl
520 12
52L t2
522 T2
523 t2
530 t4
531 14
532 I 14
533 I 14
534 I t4
535 I t4
536 t4
537 I 14
538 I 14
539 I 14

I 13-16
I 13-16
I r 3-r6
1 13-16
2L-I6
2 r-16
2L-I6
2l-16
2 t-16
2 t-T6
2 r-t6
2t-t6
2 5-t6
2 5-16
2 5-16
2 5-16
29-16
2 9-76
29-t6
2 9-16
2 9-16
2 9-16
2 9-t6
2 9-t6
29-t6
2 9-t6

r3-16
t3-16
13-16
l3-16
13-r6

12
12
L2
17
17
T7
L7
L7
t7
16 t-4
T6I.4
19 3-4
t9 3-4
20
22
24
24
22
263-4
263-4
263-4
25
29
29
29
29
30
35
J)
35
35

*With or without Back Gears. Standard Tapers aud Taper Hole, page 234.

I
I 1-4

/ -()
I
r t-4

/-o
I
I t-4

a-o
I
1 1-4
LL-2

2
I
I 1-4
I 1-2
t3-4
t

r-4,
r-2

1-4
r-2
3-4

r-4
1-2
3-4

N o s. *1-*1A-2-
2A-Univ. NI. M.;
1-rB-2-2B-1Y-2Y
Pl. M. N{.

No.21 Auto. M. M.

Nos. 3-3A Univ.
M. M.; Nos. 28
Hy.-3-38-r3B Pl.
M. NI.; 33 Auto
N{.M.

3A !y.-4A Univ.

F
F
F
F
F
l'
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G
G

M. M.: 3B Hy.-
48 PI. NI. M.

Nos. 4,4. Hv. Univ.
M. M.; Nos. 48
Hv.-SB Hv. Pl.
M: M.

27.50
27.50
29.00
29.00
29.OO
33.00
33.00
33.00
33.00
33.00
35.00
35.00
34.00
36.00
37.00
37.00
36.00
38.50
38.50
39.00
39.00
41.00
41.00
42.OO
42.00
41.00
43.00
43.00
45.00
45.00
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Cutter Arbors
For use on Brown & Sharpe Milling Machines

having Threaded-Nose Spindle

-rrpqryilEilgffin
Stylc A

-- 

::=--.r
Style C

Style B

Style D

Style E

No. of
Arbor

No. of
Taper Shank

Diameter -|.'enqtih
of Artror Dno-u.lcer

Inche ro 1\ui,
I ncnes

ljlameter of
Hudened

Sleeve,
Inche

Style Prirc

04
05
07
OB
09

010
011
0L2

I
6
a

9
10
11
13
40
4t
43
44
45
47
53
55
l5
T6
1B
4B-A

7
7
9
9
9
9
9
9

10
t0
t0
10
10
10
10
10
10
10
10
10
10
l0
t0
11
tl
ll
I1

t-2
r-2
5-B
l-o

I
4
5 1-4
5 1-4

o

4
5 1-4
5 1-4'51-4

o

t2
T2
t2
t7
L7
t7
t4 t-2
14 t-2
l0 l-4
10 r-4
10 1-4
T6 L-4

5-B
7-B

I
5-B
/-o

I
t74

l-o
I
I 1-4

I
I 1-4

7-B
I
r l-4
I
I 1-4

/-o
I
I 1-4

{-o

I 13-16
I 13-16
I 13-16
1 13-16
I 13-16
I 13-16
1 13-16
I 13-16

2t L6

A
A
A
A
A
A
A
A
A
A
A
A
A
A
B
B
B
B
B
B
D
D
A
A
A
c

$6.75
7.25
8.00
8.75
8.75

lr.75
u.75
rl.?5
8.75

11.00
11.00
1r.00
13.50
13.50
r3.50
21.00
21.00
21.00
22.00
22.00
22.AO
22.50
22.50
16.00
r6.00
16.00
27.50

Stand, rrd Tapers and Taper
List continued oi ne:

[:[oles, page
et page.

234.
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Cutter Arbors
For use on Brown & Sharpc Milling Machines

having'l'hreaded-Nose Spindle
(Continued)

No. of I No- of
Arboru jTaperShank

49-A
s1-A
52-A
35-A
36-A
3B-A
39-A
19-A
20-A
22-A
23-A
65-A
66-A
67-A
6B-A
69-|t
70-A
71-A
7t r-2-
72-A
7s-A
76-L
77-!\
?B_A
?9-A

Price

LI
11

l1
l1
l1
11

11

t1
tl
1l
11

tl
l1
lt
1l
t2
12
t2
L2
t2
t2
t2
t2
12
T2

I
I 1-4
t 1-2

I
I 1-4
I r-2

1B

20 1-2
20 l-4
t6 L-4
16 1-4
19 3-4
19 3-1
20
22
24
24
22
26 3-4
26 3-4
26 3-4
otr

29
29
29
29
30
35
35
35
35

2l-16
2 1-16
2 l-16
2 L-t6
2 1-16
2 T.16
2 1-16
2 1-16
2 t-16
2 r-t6
2 1-16
2 5-16
2 5-L6
2 5-16
2 5-16
2 9-16
2 9-16
2 9-16
2 9-16
2 9-t6
2 9-16
2 9-16
2 9-t6
2 9-t6
2 9-16

c I $27.50
c I 30.00
c I 30.00
E I 30.00
E I so.oo
E I 3r.50
E I 3r.50
E | 31.50

I
I 1-4
I l-2
1

1 1-4
I 1-2
r 3-4
I
I l-4
r 1-2
I 3-4
2

I
r l-4
I l-2
I 3-4
,

E I 33.s0
E I 35.50
E I ss.so
E I 33.50
E I 36.00
E I 36.00
E I 10.00
E I 36.00
E I .36.00
E I 36.00
E I 36.00
E i 36.00
E I SZ.OO

E I 38.50
E I 38.50
E I se.so
E I 38.50

Standard Tapers and Taper Holes, page 234.



;e0 r0 {ll,.ill-?.,t},,i1;l;.\i.Ti: 
*r-r* 2:R\ 3-r s22.00

iq' t {l-l\' ' ' n'n,t"l,l,3Bil,?o*i.nJi.^' '} 3-4 2s.s0

;s2 t2 tit {t:-i i"Yl'$l'r}k:.38 
Hv' rt} Pr'} 3-4 rs.00

5e3 14 {itilr1 
r niv'r\r'nt'nTt tultt ot} 3-{ 18.00

BROWN & SHARPE MFG. CO. 333

Fly Cutter Arbors
For usc on Brown & Sharpe Milling Machines

having Tapeq$'se Spindle

\.'-'- 1''1 l
aWith or withostback gears. Pricc includes tool with 1-8" radius,

For use on Brown & Sharpe Milling Machineson rtrown dr Dharpe lYlillrng I]l
having Threaded-Nose Spindle

Style A 
'@The hole in tLe heq4 is 3-4" qqgare.___

es tool with 1-8" radius.

Screw Slotting Cutter Arbors

N". ol4t!9! , Slyle _ No. o[ Taper_ _ - nl*
I r0 A r0 $ll.?5r12lAll1r4.7Su3 lAlrzlro.oo

These arbors are for use with Screw
Slot I ing Cu I ters and a re adapl cd for use
on Cenlers. Tbe following sizes are car-
ried in stock: 3-8", 1-2", 5-8", 3-4",
7-8", I". Price each, $6.75.

They are also made with No. 7 Taper Shank for use on
Slotting Nlachine and can be furnisired at short notice.

Screw Slotting Cutters, pages 286 and 287.
Standard Tapers and Taper Holes, page 234.

the Screw



334 IIROWN & SHARPE MFG. CO.

Screw Arbors
For use on Brown & Sharpe Milling Machines

having Taper-Nose Spindle

No. of
Arbor

No- of
Taper

Diam. of I nrcad

ij""fj-i for Cuttcr

r 10,L
l I rO,R

I
I 1-4
t 1-4

1 1-4
I 1-4

I l-4
I t-4
I 1-2
I r-2
I 1-2
T T-2

1 1-2
t 1-2

10, L
10, R

10, L

r0, L

B,L
B,R

551 10
1552 10

553 11

1554 11

555 t2

556 14

5s7 11
isss 11

559 72
ts60 12

561 t4
Is62 14

563 11
564 11

565 72
ts66 12

567 l4
t56S 14

20.00
20.00

B,L
B,R

B,L
B,R
B,L
B,R

B,L
B,R
B,L
B,R

20.00

17.00
17.00

18.00
18.00

17.00
17.00

t8.00
18.00

20.00
20.00

-wrIn ot wltnorrt Dacf, gears.
f'flrese Arbors are not carried in stock. but can bc furnished at short trotice.

Standard Tapers and Taper Holes, page 234.

Machines where used
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Screw Arbors
For use on Brown & Sharpe Milling llachines

having Threaded-Nose Spindle

, ):,t:..:i..|.: :..;::.,,

Style A

Style B
Style D.-Similar to Style C, but has threaded hole in end for draw-

ing-in bolt.

r20
r22
l28

? 3-B :0. L A $3.?59 t-2 t6.L A I s.oo10 I r 10,L B I 9.7s
1129
r30*l3l

*i132
r33

ir34
135
l3B

ir39
r42

ir43
t46

1r47
150

t1s1
154

lr55
l5B

1159
r62

ir63
r66

Ir67
170

tr71

l0 I r 10.R i Bro I I 10. lt 1 B I 9.75il i r I ]o,L I e I rr.oo10 I | ]o,L I O I s.zS0 l I l0,R I D I e.75
lO.L i c 12.75
t0, R c 12.752 t | ]o,L I C 16.0010,L i D 12.75r0,R I D I 12-751-,t I B,L I C I r+.oo1-.r I s,R I c I r+.oo1-r. B,L I D I 14.00t-.r I B.R I D | 14.00: , I l-+ B,L I C I r0.oo2 rt-t B,R I C I 16.002 ll-.t B.L I D I 16.002 tt-4 B,R I O | 16.00r-: B,L I C I r+.oot-2 B,R I C I 14.00t-: B,L I D I 14.00l-2 B,R I O I r+.OO

2 1t-2 I B,L I C I 16.002 tt-2 I B,R I C | 16.002 | 1t-2 I B,L I n I 16.0012 I tr-2 I B,R _l_D__ I t6.00
) chrtcn drtve.
are not canied in stmk, but can be furnished at short notice.

not
rAr

Standard Tapers and Taper Holes, page 234.
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Arbors for Shell-Bnd Mills

No. of
Arbor

Bt-
90
91
92
93
94
95
96

r05
97
9B

T:;:l lsilir"t:
ffi

Arbor Will'TaLe, Style Price

9
9
9
9

l0
10
9
I

10
l0

l-2
Inches

1 1-4 to I l-2 I A $8.001 s-+ I 9-16 to 2 3-16 | A 8.00I
t-2
r-2
3-4

1
3-4

21-[to3 | A 8.25
I 1-4 to I l-2 I B 8.00
I 1-4 to I 1-2 I A 8.00
t 9-16 to 2 3-16 I A 9.25
2I4ta3 I A 9.75
| 9-16 tn 2 3-L6 I B 8.00
2l-41o3 | B 8.25
r 9-16 to 2 3-16 I e g.zs
?I-4tn3 B i,'9.75

Machines Vhere Used
Arb_or No. 89 on No. I Vert. Sp. M. Att.; No. 1 Comp. Vert. Sp. M.Att.; No. 1 Univ. M. Art.

_ Arbors Nos. 90-91-92-93-96-105 on Nos. 00-0-0Y Plain Mill. Ma-
chines; No.2 Verr. Sp. M. Att.; No.2 Comp. Verr. Sp. M..q.it.tNr*.
2-3-4 Univ. M. At. ^

^ 4gboft_ Nos. 97-98 on Nos. *l-*1A-2-2AUniv. M. M.; Nos. *l-*lB-
2-28-1Y-2Y Plain and 2t Auto. M. M.

*With or without Back Gears.

fn ordering, state whether Arbor is for Right- or Left-Hand Mill.

^ Ltvtu A Arbors can be used on larger machines by the use of collets.
Collets, lisled pases 338 and 139.

Morse Tapei firnished when desired.
Standard Tapers and Taper Holes, page 234. List of Mills, page 2?3,

Style A

Style B
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Arbors for Face Milling Cutters
For use on Brown 

" 
anftH:U;ir.ins Machines having Taper-

Price

$20.00

20.00

22.00

24.00

Machinw 
Iwhere used 
l

3A I 
-nir . \{. \{.; * t-x lB-2-2Bl

2t Auto. Nl. Nl. I
,\I.Nl.: 3-3B- I 3BPl. M. M.;2-5 1
I. M.33Auto. M.M. I
r Univ. l\1. M.; 38 Hv.-4B Pl.l
'ert. Sp. M. M. I
riv. M. Nl.;48 lly.-58 Hy. Pl.\

I
' without Back Geus.

". " N;IN--I-
i'""r;,ll $g1i ,[";;i,
580 10 t4 I*1-*1A 2-:A

l\Pr. M. M.;2r
5Bl Il l4 lf3-3A Univ.,\I

\Vert. Sp. M.
582 12 14 J'3A I I;.- lA I

\M. n4i; r ver
583 14 I 14 f [A Hy. Univ

| _ [u.lr,xWith or wi

79

B1
BO
OD

B4
B5
B6

t0
II
11
11
11
12
11
T2

10
12
12
10
t2
t2
t2
t2

Standard Tapers and Taper I{oles, page 234.

For use on Brown & Sharpe Nlilling Machines having Threaded-

@"""'n@
Style D. Similar to Style C, but no threaded hole.

18.00
18.00
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Collets
For use on Brown & Sharpe Milling Machines

having Taper-Nose Spindle

Style I

Machioes where used

*AB

*CD

9.00
10.50
14.00
14.00
14.00
r2.50
14.00
14.00

15.00

35.00

,1,5.00

T
Price

l

].s+.zs
?.50
s.25
8.25

*Will permit arbors D and E for l'hreaded-Nose Spindle tobe used wittrl'aper-Nose
Spin<lle. 

- twith or without Rach Gears.

Standard Tapers and Taper Holes, page 234.

Style 2

AA
EF
BB
FF

aao
GO
GH
PQ
SS
ST
OP

TU

11
l1
11
11
tl
L2
T2
T2

t4

t2

t4

4
5

9

a

9
9
9

l0
9
9

10

5-16
2I-T6
1 1-4
1 1-4

I 3-4
1-4

.,

I
r 3-4

7-16
I 1-4
1 t-2

1 1-4

1 1-B

I High-Speed Milling Att.
tl-tIA-2-2A Univ. M. M.;
tr-trB-2-28 PI. M. M.;21
Auto. M. M.; l Vert. Sp.
M. M.; lH Vert. Sp. Att.

3-3A Univ. M. M.;28 Hy.
-3-38-138 Pl. M. M. ; 2-5Vert.
Sp. M. M.: 33Auto.M.M.2H
-3-4-5 Vert. Sp. Att.
3A Hv.- lA f-niv. \I. fI.: 38
Hv.-iB Pl. \4. II.;3 Verr. Sp.
M. M.;3H Vert. Sp. M. Att.
lA Hr. Univ. 1I. trI.:4H-sH
Verr. ,Sp. M. Att.;48 Hy.
-5B Hv. Pl. M. M.
3A Hy:-4A Univ. M. M.; 38
I{y.-48 Pl. M. \I.r 3 Vert. Sp.
M. M.;3H Vert. Sp. M. Att.
4A Hy. Univ. M. M.;48 Hy.
-5B Hy. Pl. M. M.; 4H-5H
Vert. Sp. M. Att.
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Collets
Tools for use on Brown & Sharpe Milling Machines

having Threaded-Noie Spindle

Style 2

Style 1

l9-

^ StyIe.lA^. Similar to Slyle !, but designed for shanks without tenons.
:lyl":4. Similar to Sr)_le rr but no thr6aded hole. Style JA. Silii;;;
Slvle 3, but no threaded hole.

rA

IA

1A
IA
2
I
2
1A
I
I
2
2A
I

I
1

3A

3A

I
3A

3A

2

5-r6
2 5-16

3-4
2 l-B

3-4

3-4

t-r6
5-B
5-B
7-4
7-2

'rn.'i. n.

4-25
4-25
4.25
c.15
5.25
5.25

6.75
7.50
7.50
7.50
8.25
7.50
8.25
4.25
9.00
9.75

1o.50
12.50
12.50
12.50
18.o0
13.00
13.00
18.00
13.00
IB.OO
18.00
t8.o0
lB.oo
r8.00
37.00
37.00
44.00
,t4.00

1-4
3-4

t-4
5-8
l-2
7-16
ll-16
7-B

ll-16
r1-16
1l-16
7-B

3-4,72,L.H.
3-4, 12, L. H.

t2, 1,. H.
12, R. H.
12, R. H.
12, R. H.
10, R. H. l

IO, R. H.
10, R. H.
r0, R. H.

Staudard Tapers and Taper Holes, page 234.

Stvle 3

A
J
N
R
C
D
K

KK
NR
EE
DD
E

BB
z
F

FF.
o
G
o
H

GG
SS
T
v
P

PP
VV
TT
UU
ww
w

wv
XX
X

YY
Y

7

7
7
9
9
9
9
9

l0
l0
l0
IO
t0
t0
l0
TItl
1lII
1I
12
t2
t2ll
t2
12
12
12
74
t4
l4
16
l6
IB
l8

4
4
5
5
5
5

7
7
5
7
7
7
7
9
9
7
9
I
9

l0
9
9

10
10
l0
ll
1l
9

l0
ll
l2
ll
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Spring Chuchs for Milling Machines
Can be used on Machincs with either Taper- or Threaded-

Nose Spindle

This Chuck is found convenient for holding wire, small rods, straight
shank drills, mills, ctc.

The Collet Holdcr is of steel, ground to fit a standard taper hole, and
has a hole its entire length. The spring collet is held in place by a cap nut
that forces it against the taper seat and closes the chuck centrally.

R'ndColl-F urn.
PriceMachines where used No-

Att.

and

Univ

M.
:x Cent.
r3 BPI,

M.3

M.

x
M. M.
Hy. Pl.

*With or without back gears.

Standard Tapers and Taper Holes, page 23t[.

$16.0'o

r6.00

)oo

)oo

I

l,n

l
I

f,'
I

1,,
)

)r'

Att.
iv.MilI.
t.
rters

2Y PI.;

id ro" t

iv. M. I
Index (

3B-13
.M. I

M. M.
r. M.
Univ. l
. sp.M.

I Vert. Sp. At
p. and I Univ.
rY Pl. M. N{.
'. Index Cente
-2*2A Univ.
-1Y-2-2B-2Y
Lo. M. M.
. Sp. M. X'I.
d 12" Pl. and
Centers
r.-3-3A Univ.
d 14" Univ. In
-2B Hy.-3-38
5 Vert. Sp. I
r. M. M.
r.-4A Univ. lV
r.-4B Pl. M. I
" and 15" IJr
ters: 3 Vert. Sr

;. Sp. At
I Univ.
M. N{.
:x Cente
. Univ.
t-2B-2Y
M.

\{. x,I.
Pl. and
rS

A Univ.
Univ. In
y.-3-38
t. Sp. I
M.
Univ. lV
PI. M, ]
15" IJr

iVert. S1

Hv.-5B

I Vert. Sp.
p. and I Ur
rY Pl. M. I
'. Index Ce

-2*2A Uni
-1Y-2-2B-
Lo. M. M.
.Sp.M.X
d 12" Pl. a
Centers
r.-3-3A Ur
d 14" Univ
-2B Hy.-3
5 Vert. 51
r. M. M.
r.-4A Unir
r.-4B Pl. 1\

" and 15"
ters; 3 Verl
.-4B Hv.-

Univ..
. N{.
Center
tniv.
:B_2Y
I.
x,I.

.and-

Univ.
riv. In
-3-38
sp. n

riv. M
. M.I
5" IJN
ert. 51

v.-5B

I Lomp. a]
00-0-0Y I
5 Univ. In
t-*1A-2*:
l-*18-1Y
2I Auto. I
I Vert. Sp
10" and li
Index Cen
2A Hy.-3-
12" artdl4
2 Hy.-28
2and5 V

Auto. M
3A Hy.-4.
38 IIy.-4
12 l-2" at

Centers
A Hy.-4I

M. M.

0andl
l Comp.
00-0-0Y
6 Univ.
t-*1A-i
1-*18-1
2I Auto
I Vert. f
10" and
Index C
2A Hy.-
12" attd
2}Jy.-2
2and5

Auto.
3A Hy.-
38 IIy.-
12 t-2"

Cente
,A Hv.-

0a
1C
00-
6t
*l_:
*l _:
2lr\
10'
In<
2A
T2'
2t

I
3A
3B
I2

4A

21.00

24.OO

26.50

No- of
Chuck lnches

l-4

5-16

150

152

15{

No. of
Outside
Taper
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Spring Collets

341

For use with Spring
Chucks for Milling

Machines

IJrice

' .1.00

8.00

4-75
8.00
8.00

5.25
8.25
8.25

Collet Blanks

Price includes Turning Plug and Knockout Key.

Diameter,
Inches

Length C)ver All,
Inches No. of Taper Hole Price

3-4
I 1-B

1 5-B

I 5-B

2

514
B 1-2

l0
t2
T4

4
5

7
9

IO

$4.20
5.60
8.40
9.50

10.50

Standard Tapers and Taper Holes, page 234.
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Index Plates
For use on Brown & Sharpe lJniversal Nlilling Machines

It is sometimes necessary to use the spiral head to furnish divisions
which are not covered by the three index plates furnished with each
of our Universal Milling Machines. We therefore are prepared to
furnish index plates for use with the spiral head which contain circles
with the number of holes listed below:

.iDiu-ot."

N".l .Y*."lt3o l;i"iTi::
I I rncn6

| ( No. 1 I 43-4
2 r \Vithout Back Cears I 4 3-4
3 | Prior ro 1900 ) Ar+

I Nos. l, 1A )
7 l\Vithout BackGearsl 5s.l t,lA. ls
9 i With Back Cears I 5

|. 2and2A )

13 f ) 6l-,1li{ }Hsqrv I8l-iidl 3and3A I';::t
20 ( ) 6ls-16??l No.4 I2l',-12ti I Prior ro rBeB 

J lii:_l;
28 ( 3A Hear,.v ) 7I-2

q;*it *,['uo;'Jo%#J,1"*

1 1-B
I 1-B
1 1-B

1-B
1-B
1-B

LZ
l_t
r-2

l-2
1-2
r-2

.ol
29 I
30l'

3A Hcar,ry I 71-2
4Aand t 71-2

4A Heavy )y 7 I-Z

1 3-4
I 3-4
r 3-4

15 16 17 1B 19 20
2t 23 27 29 31 33
37 39 41 43 47 49

r5 t6 t7 tB 19 20 I 6.75
21 23 27 29 31 33 I 6.75
37 39 tI 43 47 49) 6.75

15 16 77 18 79 201 6.75
2L 23 27 29 31 33 I 6.75
37 39 4t 43 47 49) 6.75

$5.00
5.00
5.00

5.00
5.00
5.00

15 16 t7 18 19 20
2L 23 27 29 31 33
37 39 4t 43 47 49

15 76 17 18 19 20 I 6.75
2L 23 27 29 31 33 I 6.75
37 39 4L 43 47 49 I 6.75
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Plain Hollow Mills
The Plain Hollow

Mills are designed
for use in t,he trrr-
rets of screw ma-
chines for roughing
cuts. They are made

with two forms of teeth, one undercut, for milling steel, and one straight,
for milling brass. These mills turn large as follows: up to and including
7-32", approxirnately, .007"; l-4" to 11-16" inclusive, approximately
.011."

a lall N"' lq"ix*, 1:E l=E ]:€=€clg l:g
= 

1.,' '*?3i13& | '\*o* I Eg le-* Ejrfll *e ] E- t :l:=L; I EE,gEEEi$iE #lP;

*!-or Brass. fMade in both Right- aud Iaft-Hand Stytes. Unlessspecified otherwise
we ship Right-Haud.

Hollow Mill Blanks
The shanks of the blanks are finished and drilled. State stvle wanted

t00C12 00,00Gand\ *to#lNo.s 1% I lr;$1.701$2.50*00D'2 l9Auto. / by 64ths Taper y'z t 1),6 I 1.70 I 2.50

,0A 3 {lit1$:n"}1/;l:,r:1 * I"l " % t% 2.4o 3.60

*208 3 {l"rt'l$: 
o"\ (\TriA % ) "l " 

% t% 2.4o 3.60

2rA.2 rAuto. )('r'gr(l"l I"l 2 2.8o,{..002rA 2 rAuto. ) (r'ir(l " I l"l 2.80 ,{..00

'..r. 
, {it9?$i#:} Lr,":,;: I ' I l' | ,* 2.80 4.'0

"" I'Li;UifrU tr l3rT '_liu 
' ,r- .,* ,r,n B.1r s.00

when ordering.

Style No. of Machine where used

No. of
Machine

vhere used

Carbon High-Sp'd
Steel Steel
Price Price

For Nos. 00, 00G and 19 Automatic
I,'or Nos. 0 and 0G Automatic
For No. I Automatic
For Nos. 2 and 2G Automatic
For Nos. 2 and 2G Automatic

2

2
2
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Adjustable llollow Mills
WITII INSER'I'ED BLADES

t-.
i__

Roughing 

-7

Each holder is furnished with trre set of blades (3) of anv resular
e required., The.blades are held firrrrll in posil ion liy'a sinrpic clXn,1,-size requir"d.. The.blades are held firrrrll in po.iti"n t)y'o 

"in,pi" 
.f E.,1,-

ing der ir.e, whir.h is operated bv nuts ai the back of hiad.ing_deiir.e, which is operated by nuts ut th"'bu"k 
"? 

h;u;."...- 
-" -----''-

^ lJlades turn large, as follows: L-4,, to T-16,r, about .012t,: I_2,t Lo
3-4/', aborrt ;016"i13-16,, to I l-8,,, 

"lo"i .Oz,;. S"lud!, i.. N.". g, a,
and 5 interchanse.

The stor.k sizi* of blades run bv l6rhs of an inch between the limits
giv_en under "Capacity," except on Nos. 00 and 0 Mills.

Set of blades turns one size only except where noted.

Y!1g9.t"c:p:1ify trrrning size of btadcs wanted.
;

o

oE

Ao

d

q*

Io

z

Number of
Machine

where used

E

O

t00 00,00G, lgAuto. .03roJ-B I 1-B
l7-L6

3 1-4

3 t-4

f0 0 Wire Feed .03 to 3-B
r{ } lil#t5"3o* lr-roro r-z

'{ i llrt;f'1,,E*5;j. lr-+ ," r-+
.{ f iliti:tl:ii8ut l,-n ,",-,
5 l6pt.p,io"rosqx 

lr-a Lo r-+

/ 4 Pl.42B to 601*
r{ l}i:Tr[.,f![i*23* r-zror r-B

\ 6 Pt. s9 to 230*
24 ,l ond 5 l,l.:4 \V- F. 1-: tol 3-Il26 6Il. and 6 W. F. l-2 rol 3-B

t-4

3 1-4
3 l-4

,l

*Re sure 1o give serial number of machine.
totre sct of blades turns all sizes wit hiu capacity.

:9

9o

l3n
I 1-4

3 t-4

3 l-4

3 1-4

o

4

a
o

I
Ea
o

-e9

O

o

e6
e9

^.4

6g
;P

rA

A@

5-B
5-8

3-4

I
I t-t

r 1-4

tt-2

1 3-4
2

$rr.
18.
20,

29.

ll

2t
3

1-2

l-2
3-4

12.00 $3.0o $4.oo
19.00 4.50 5.50
22.50 7.OO 9.50

24.75 B.75 11.50

24.75 A.75 :rt.s0

*.,,1-.,,1''.,,

28.00 ilo.o0 12.50

30.oo 10.00 12.50
32.OO tr.O0 13.50
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Adjustable ffollow Mills
WITIT INSBRTED BLADES

li
4t

Finishing

. The Finishing.Mills.have two blades and two back rests which willrlrrn an)_ stze wlt.brn the capacilv of the mill.The blades are held n"-iy_i""po.iiio"n ty"a simple clamping device,wblsb is operated by nurs at th" ba"t 
'lir;t;";;."

t\vo extra blades are incluged in ,,price of Mill Complete."Blades for Nos. 13, 14, and tS i"t"rJ"irg"

o
o
z

E

F

q
d
O

ol t

!tH

F.t a
;E I !

iE I
F; .d

'56o
)G, 19 r
:e Feed
begin'g
'e Foed

00G
'ire

00, (

0w
100
l0

€
q
a
.&

dtQ

AdaA@

O
q

a

E

A

E

a
o

qa

Au
I

to. l.03togilu U wrre.l.eed .03 toll

"{ l{i};oJnil,fzro* i *ior
""I 2Pl.bccin'c4SS* I -.'ol zazl'Wi,6i.Za I xr",r1| 1&zI WrefOed I '*''.,, | 4 Pl. prior to 428* I . .

'"1] sPt.;r;orio+ig+ 1ito3,4
15,' 6ll.priorto50x litotZ

$r4.s0i$2.50 | $5.0o i$1.25
24.ooJ 4.75 ?.0o1 r.?5
26-50 5.75i 8.50 2.25

so.ool a.oo I rr.oo j ,.r,
3o.oo 8.oo L,.oo ,.ru
3o.oo] B.oo rt.oo 2.zs

li
35.00 10.00 16.00 3-oo

t%
t%

r+
r% $r3.25

2t.75
24.OO

25-50

25.50

'" r lfii:flb'ii?3ii ) ltiroz'4 3Y

f6i 1Y.F.priorto.23+ tt+^112 ,x/'" I s PI. +zri to sst+
I 6 Pt.5o 16 23gx34 4&5PI.:4\rt-F-

lHrErm;l.tt* Y,rorv4 Bel r% t% r%
6 Pl.5s to 230x

36 i6Pr.&6w.F. a^:zl:2":el; iig;i#lr |nn\g w ty.;% tru 36.so ro.oo i ru.oo ,.oo
38.so lo.oo I 16.00 I 3.oo

;:;;
29.50

3r.o0
33.0O

*Be gue to give serial number of machine.

%
%
%

3'nl3 ll 12%

3% 3 t+ 3

E

-90

Ed

=A

A6
oa

a!i

E
&

N

o

H
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Spring Collets and Feeding Fingers
For Automatic and Wire Feed Screw Machines

-rt*.
=--_ ---W-

Spring Collot Feding Finger

Nos. 00, 00G and 19 Automatic

No. 00 Spring Collets: ";:""t
Round : t -t6t', 5 -6a' t, g -22' t, 7 -6a", 1-8", 9 -64t', 5-32t', tt-64", 3-t6t t, l3-64t',

7_32t,,15-64't,l-4,t,17-64,,,9-32,,,19-64,,,5-16"... ........$4.00
Sguare: z-r2tt,t-8",s-t2't,z-t6",7-32't... . .. .. ... 8.00
Hexagonal:l-g",s-22",g-16",7-32",1-4".... ..... 8.00
Metrit, Round: zm/mto am/m, varying by r-zm/m........ 4.00
ColletBlanks. ........2.35

No. 00 Feeding Fingers:
Round: t-t6tt , s-64" , J-22 l-8",9-64" , 5-32" , 11-64" , 3-76" , t3-64" ,

7-32t"t5-64",1-4tt,l7-61't,g-J2",19-64",5-16"... . .. . . . . 2.25
Square: z-:J2",t-8",s-22",9-r6t',7-32't.. . . .. .. .. . 4.00
}Iexagonal:|all'5.32,,'g-l6,/'7-32,|'I-4,,.,..
Metric, Round:2 m/m to e m/m, varying byr-z m/rn' .. '.... 2.25
FeedingFingerBlanks '.'..'. f.lO

No. 00 Spring Collets, for use with 3-8" Feed Tube:
Round:27-64",t1'-t2",9-att.... ........4.00
Square:r-4'.... ......8.00
Hexagonal:g-s2",5-t6". ....... B:00
Metric,Round:aL-2,s,9t-zmfm .... 4.00
CoiletBlanks. .....'.' 2.35

*No. 00A Feeding Fingers, for 3-8" Feed Tube:
Round: 2t-64tt,Lt-32", s-B-.... .. 2'25
Square: t-4"... . . .. .. . 4.00
Hexasonal:g-32",5-t6". .......4.00
Metric, Round: B l-2. 9,9 t-zm/m. . .. . 2.25
FeedinlFingerBlanks '..'... r.10
*Two feed tubes ile furnished with No. 19 Automatic, one taking No. 00 F.fding

Fingds and the other No. 00A Feeding Fingers. 3-B// Feed Tube for Nos. 00 and 00G
Automatics is funished as an extra.

List continued on next page. Other sizes made to order.
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Spring Collets and Feeding Finge ts-continued
Wire Feed

Price,
Each

3.00
4.25
4.25
3.00
1.45

zt,. I J
8.00
4.tJ
2-65
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Sp"ittg Collets andFeedingFinget s.-continued
No. 0 Wire Feed hice,

No. l0 Spring Collets: Each

Round : l-t6,, 8-i2", 7 -6 4", 1-8", 9 -64", s -g2", ll -6 4", 9-l6il, tg-6 4", 7 -t2",
t7-64t,,9-32't, L9-64",5-16", tt-32t" 3-At', . . . . ,$4.?5

Square: 3't6t',r-4't. . .. . 8.00
Hexagonal: s-t6t'. .. . .. .. .. . 8.00
Metric, Round: a m/m to ro m/m, varying by r-z m/m. .. ... . . 4.75
ColletBlanks. ........2.65

No. l0 Feeding Fingers:
Round: t-t6,t,J-i2,, ',s-z2",tt-64t',3-L6",tg-64",7-32il,

t5-64", r-A't, t7-64", 9-32", ts-64", 5-t6',t, rr-32t" s-att . . . . . . 3.00
Square: ....4.25
Hexagonal: 3-t6",t-4",s-t6't... ...,.... 4.25
Metric, Round: +mfrnlo ro m/m, varying by r-z m/m. . .. ..... 3.00
Feeding Finger Blanhs .. .. .. . 1.45

No. t0 Spring Collets, for use with l-2" Feed Tube:
Round: tg-92,,7-t6t',ts-.Bz",t-2t'. ,,..... 4.75
Hexagonal: 3-8" and 7-16't. .. . . . B.00
Collei Blanks. . .. .. .. . 2.65

No. llC Feeding Fingers, for use with 1-2" Feed Tube:
Round: tz-s2",7-r6't,rs-i2",t-2". ....... 3.00
Hexagonal: g-e- and ?-t6il... .. . 4.25
Feeding Finger Blanks .. .. .. . f.45

3.00
1,45

5.25
8.26
8.25
5,2i
3.00

3.00
4.25
4.26

5.25
8.25
3.00
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6.25
8.75

6.25
3.00

3.75
4.75
'1.75
l.B0

6.25
o.lJ

8.75
6.25
3.00

J.1J
4.75

4.75
3.75
l.B0

8.00
.12.00

8.00
4.75
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Price,
Each

Spring CoIIets andFeeding Fingers -contirured

No. 22A Feeding Fingers, for I 1-8" Feed Tube:
Round: t1-16-, l t-ru.... .....$4.75
Hexaeonal:ls-r6".. ,..8.00
Metric,Round:26,27,28rrr/rn.. ......4.75
Feeding Finger Blanks .. . . .. . 3.00

Nos.2 and 2(l Arrtomalic
No.22A Spring Collets, for rrse with Outside Feeding At--tac[rnent, for Machines with I 5-16" Hole in

Spindle:
Round: tt-r6",Lt-Btt,tt-t6tt,tr-4"... .. 8.00
Ilexagonal: 7tt,lr-6't,IL-8",.. ........12.00
ColleiBlanks. ........4.75

No. 22B Spring Collets, for use with Outside Feeding At-
tachmcnt, for lflachines with L 7-16" Hole in
Spindle:

Round: I l-162, t t-st',tg-l'6't,tt-4",t5-t6t',tg-8" ...... 8.00
Hexaqonal: t",tt-r6", r r-s", t z-16" .., ........12.00
Metric, Round: zarnfm to rs rn/m, varying by r m/m....... ' 8.00
ColletBlanks. ........4.75

No. 22C Feeding Finger, for use with Outside Feeding At-
tachrnent:

Round: Takes interchangeable sets of pads for any size round
stock from Lt-16'tto rs-e", inclusive...... ..25.00

Hexagonal: Takes interchangeable sets of pads for any size
hexagonal stock from 1" Io t3-16", inclusive. .......25.00

Squarel Takes interchangeable sets of pads for any size square
itock frorn J'-4" lD rs-t6", inclusive. . .25.00

Pads for 22C Feeding Fingers:
Round: From t r-6" to |e-e", inclusive, by 16ths, set of four. . . . 8.00

*Hexagonal : From r" to I e-r0". inclusive. bv l6tbs, set ol three . . 1 0.00
*Sguaie: From 3-q" 1o l5-t6-. inclusive. by I 6tbs, set of four. . . . .10.00
*M-etric: Round from za nfrr' to 35 m/m. . .. . . . 8.00

No. 4 Autorratic Screw Machine
No.24M Master Spring Collets: (Slotted three times for round

and hexagonal stock, four times for square qlock ) -
Round or Hexagonal: Takes interchangeable sets of pads for

any size rounil stock to and includiig t t-2" diameter, and-
anv size hexagonal stock to andincfuding I 5-r6tt........20.00

Squaie: Takes inlerchangeable sets of pads for any size square- -itocktoandincluding-L5-;6il......... ............22.00
*Made to order. Other size made to order. List continued o! next page.
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Spring Colletsand Feeding Fingers-c ontinued

W Mastersnrinecolt".tou 
n"r"u,*Pads for No. 24M Master Spring Collets! Each

Round: Alt . size to and inclirdi"g r r-2,,, 
"et 

of three..... . .. . .$8.S0
Hexagonal: To and including r s-ro,,, set of thrce .. .. .if .OO

-_ 
Squale any size to and incluling I 5-16//, set of four. . .11.00

No. 24M llaster Feeding Fingers: (Slotted three times for
r_o_und or hexagonal-stock,four tirnes for square stock.)

Round or Heragonal: Tikes interc.bangeable sets of pads lor any
size rorrnd stock to and including r r-+,, diameter, and any
size hexagonal stock to and including I t-t6,, ... .. :. .. .. .. .fS.OO

Square: Takes interchangea.tlle sets of-pads for any size square
stock to and including t r'lo,,. .......f2.00*Pads for No. 24M Master Feeding Fingers:

Round: Aly size to and including i r-a,', set of three. . . . . . . . . . 6.50
Hexagonal: To and including r r-10,,, set of three. .. .. . B.S0
Square: Any size to and inclirding t t-t6,,, set of four.......... 8.50*No. 2tr Tecding Fingers (Regulai Style) :
Round: Any size from r s-ro,tto 1 r-2,4 inclusive. . . . . . . . . . . . . . 15.00
Ilexagonal: Any size from I r-e,, trJ I s-t6,,, inclusive. . ,19.00*Feed Tube Bushings:
Used in rear end of feed tube for sleadving and suooortins the

bar._ R_ound !,gshings used for roun.l, iquare, oi hexafional
stock. In specifying size wanted, add r-sz,;to diameter oi dis-
tance across corners of stock.

Round: 2s-zz,t tn I t7-t2,,, inclusive. bv roths . . 4.75*No. 24 Spring Collets, for use with Outside Feeding At-
tachrnent:

Round: Any size from I 9-16,, to r 7-g',, inclusive . . . .. .19.00
Hexagonal:Anysizefrom l B-8,/to t s-0,;,inclusive .. .. ..24.00

-_Sqqqle_.^Uge_ 
No. 24M llaster Spring Collet for square stock.

No. 24MC Master Feeding Fingeri, for use with Outside
Feeding Altachrnenti

Round: Takes intercbangeable sels of pads for any size round
- stock from I 9-t6,, tn L 7-8,,, inclusive'.
I{exagonal: Tak-es interchangeable sets of pads for any size hex-
^ agonal stock from I 3-8, to r s-e., inclusive . . . : . . . . . . . .26.00
Square: Takes interchangeable sets of pads for any size square

stockfrom r 1-B'to a u--16,,, inclusive .... ..........26.00
+Made to order only. List contiuued on next page.
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Spring Collet s and Feeding Fingers- continued.

€E=ffi8
set of pads Maeter Feeding Finger 

Fed rube Bushing

*Pads for No.24MC Master Outside Feeding Fingers: i*f
Round: From t g-76t' 10 t z-9", inclusive, setof four .. '... . . . . .$7.00
Hexagonal: From l 3-8"to 1 s-4", inclusive, setoffour.....'.. 9.00
Square: From t 1-B' to I s-r0", inclusive, set of four. . . . 9.00

No. 6 Automatic Screw Machine
No. 26M Master Spring Collets: (Slotted three tirnes for round

and hexagonal stock. four times for square stock.)^
Round or Hexagoial: Takes interchangeable sets of pad-s for

anv size rounil stock to and including z" diarneter, and any
siz6hexasonal stocktoandincluding i s-+'. .. ... .. . 23.00

Sguare: Taires interchangeable sets ofpads for any size square
itock to and including I 1l-16' .. .. . 25.00

Pads for No. 26M Master Spring Collets:
Round: s-4" to and including 2", by r-roths, set of three. '. . . . B-50

*HexaEonal: Anv size to andlncluding l3-4", set of three.. . . ' ' ll'.00
*Squar"e:Any siz'e to andincluding r 11-16", setof four .. .. .. '. . 11.00

No. 26M Master Feeding Fingers: (Slotted three times for
round and hexagonal stock, four times for square
stock.)

Round or Hexagonal: Takes interchangeable sets of pads for
any size roun"d stock to and including r r-a'diameter, and
ani size hexagonal stock to and including \ r-2". ' . . . 17.00

Squaie: Takes ilnterchangeable sets of padi for any size square
ttock to and including L7-L6" ... .. .. ' . .. . 19.00

Pads for No. 26M Master Feeding Fingers:
Round: B-4" to and including I 3-4" by r-r6ths, set of three . . . . 6.50

*Ilexaqonal: Anv size to andincludind t vz", set o[ lhree' . . . . . 8.50
*Squar"e: Any siie Lo and including t1-rc", set of four 8.50

No. 26 Feeding Fingers (Regular Style):
Round: Anv size from r tl-to" to 2", inclusive, by t-roths . .. . f7.00

*Hexagonal:"Any size frorn I 9-16" to r r-+", inclusive ' .. .. .. . . 2r.00

n

*Made to order only. List continued on next page.
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Price,
Each

Spring Collets and Feeding Fingers -.continuect

Feed Tube Bushing:
Used in rear end of feed tube for steadying and supporting the

bar. Round bushings used for round, square, or hexagonal
stock. In specifying size wanted, add l-32" to diarneter
or distance acrms corncrs of stock.

Round: 2s-z2tt lo 2 1-32", inclusive, by r-reths. . .. .. . . $5.00
No. 26 Spring Collets, for use with Outside Feeding At-

tachment:
Round: Any size from z t-t6" to 2z-8", inclusir.e. . .. .. 21.00

*Hexagonal: Any size from 1 tg-t6" to 2", inclusive. . . . . . . . . . . . 26.00
Square:Use No. 26M Master Spring Collet for square stock.

No. 26MC Master Feeding Fingers, for use with Outside
Fecding Attachrnent:

Round: Takes interchangeable sets of pads for any size round
stock from zt-t6t, to 2 3-8,,, inclusive.. . . . . 30.00

Hexagonal: Takes interchangeable sets of pads for any size
hexagonal stock from I t3-16- to 2,,, inclusive. . . .. . 30.00

Squarc: Takes interchangeable sets of pads for any size square
stock from I l-2,' to 1 ll-16,,, inclusive. ., .. . 30.00

26MC Master Feeding Fingcrs:
size from 2 t-16" to 2 3-8,,, inclusive, by t-r6ths,

7.00
9.00
s.00

Extra Capacity Collets

Special Collets or Chucks can he provided for Plain, Wire Feed
and Autornatic Screw N{achines for holding on the spindle work of
considerably larger diameter than the ratccl bar capacity of the rna-
chincs. They are intendcd primarily for chucking pieces cut from the
l,al pressed w-ork and pieces already partly finished in another machine.
- Capacity: No. 0 \\ire Feed, r:l-,r,, diameter by a-s. deep; No. 1
\Yire Feed, z r-2" dianreter by z-16,, deep; Nos. 2 and 2F \\tre Feed
rnd 2 and 2G Automalic, :,, diameter by r-2,, deep; Nos. 00and 00G
Automatic, l 3-8" diameter by 1-a,, deep; Nos. 0 and 0G Automatic,
2- diamctcr by 3-8, deep; No. 4 Automatic, a,, diarneter by r-:., deep;
1\o.6 Arrlomatic, s', diameter by s-8,, de'ep; Nos.4 Plain and 4\\ire'Irccd, 6" diamotor by e-rr", deep; Nos. 6 Plain and 6 Wire Feed, z"
diamcter bv s-e,, deep.

As t,hese collets are intended only for special work it is necessary for
us to have dccails regarding the work to be done before quoting piices.
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Extra Size Feed Tubes and Fingers
FOR WIRE FEED AND AUTOMATIC SCREW IIIACHINES

These feed tubes and fingers arc somewhat lighter in construction
than those regularly furnished with the rnachines. As they allow stock
to be used of larger diameter than the rated capacity of the machines,
they are offered Ibr use only on brass or other work requiring com-
paratively light cuts. Be sure to give scrial nurnber of machine.

I Round

I r z-r:I t-z
I '-,I 9-16I s-a
I s-a

I r-*
I
lr r-rell l-B
I

\ s-s
rl
\t " ^
)

\ q-ro
),

u',1 
e6 to 3?1.{ 16 to ezt

I begin 372

( prior to 227
j prior to 227
I 227 to 495
I begin 496

I prior to 383

,"1'f:_Hg8i

w.

0

I

2

00 lprior to 3448
00G prior to 3098

00 begin 3448
00G begin 3098

0 lnrior to 2015
0G lorior to 2215

to 2015
ior to 2215

Lareest Diameter"of Stock,
Inches

Flats
29-64
7-t6
7-16

I-2

-o
I5-16
3r-32

2L-64

2r-64

L-2

Auto.

0
OG

0
OG

I
t
2
2G
,
2G

5-B

begin 2015'\ E o
beEin zzts"f l "-'

rr-16 39-64
3-4 I 2t-32

lliH [ 3i33]l' 1-16 
| 

15-16

f;fll3i33)l'"- ler-sz

No-
of

l\Iach.
Machine

Serial No-

Square

23-64
23-64

13-32
29-64
35-64
35-64
ot to

3-4

T7-64

17-64

29-64

29-64

r-2
35-64

3-4

$12.00
r6.00
12.00

13.?5
18.50

25.50
25.50
35.50

9.75

9.75

12.00

12.00

16.00

25.50

35.50

One Piece
Soldercd
Threaded

Soldered
One Piece
Soldered
Threaded

Soldered
Soldered

Threaded

Soldered

Tbreaded

Soldered

One Piece

Soldered
One Piece

Soldered

$r9.50
15.00
19.50

15.00
r9.50
L6,75
21.50

29.25
29.25
40.25

12.00

12.00

r5.00

19.50

15.00

19.00
23.00

29.25

40.25

*Special chuck nut and chuck sleeve are included with feed tube.
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Box Tools
STYLE I

This style of box tool is used for general work, for turning one or two
diameters as required. When one diameter is being turned with a tool
carrying two blades, the blade iri the rear is pushed back out of action.

The back rests are beveled on both ends to increase their capacity, one
end being for work of srnall diameter and the other for large work. plain
V rests only are used on this style.

Nos. 00B, 00C, 00D, and 20C are equipped with one blade; all the
others have two blades. One set of blades and back rests ale furnished.

Nos. 00C, 20,20A, 208, 20C and 22B are arrangerl to hold a center
drill or pointing tool in the shank, clamped in position by a set screw. A
center drill is furnished with the No. 00C.

No. No. of Machine
rhqe used

Diam.
that

can be
turned,
fnche

Iength
that

cm be
turned,
Inches

Itngth I Dim.
of of

Body, Shauk,
Inches Inctres

Length
of

Shank,
Inchw

Prie

00
l00A
008

t00c
l00D
20

120A
20B
20c
228

00, 00G and 19 Auto.
00, 00G and 19 Auto.
00, 00G and 19 Auto.
00, 00G and 19 Auto.
00, 00G and 19 Auto.
0 and 0G Automatic
0 and 0G Automatic
0 and 0G Automatic
0 and 0G Automatic
2 and 2G Automatic

1-4
I4
3-16
I-4
3-16
t-2
t-2
l-4
L-2
5-B

I t-4
T T-4
r 1-4

5-B
1 1-4
I 5-B
r 5-8
2

3-4
2

I 3-S fs-B
r 3-B I S-e

3-4 I S-e
r 3-B I s-s

3-4 I s-s
23-L6 I 3-4
2 3-16 I 3-4
2 3-t6 I 3-4l l-4 | s-a
2 5-B lr

I 3-B
1 3-B
t 3-4
I 1-B
I 3-4
I I-2
I t-2
I 1-2
L 1-2
2 I-4

$r6.00
19.00
8.75

17.00
12.00
r9.00
23.50
lt.tt
19.00
27 -50

tWith Center Drill. ]I*ft Haud.
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Box Tools
STYLE 2

These tools have roller back rests for the front blades and plain V
rests for the rear. The rollers materially reduce the friction on heavy
cuts and are adjustablc for different r:liamelers. Plain rests are beveled
on both ends to increase their range.

The rear tool post is fitted to take blade on cither front or back side,

or both. It is adjustable along the body of the box tool, allowing.for
dilferent distances bctween the front and rear blades.

One set of blades and back rests is furnished.

No.

L2

I4

34

T6

36

I
I 1-4

I l-4
I 1-B

r t-2
II.2
I 3-B

Diam.
of

Shank,
Iqches

Diam. I Length
l,hat caq that can

belbo
turned, turned,
Inches Inche

2 and 2 F W. F.;2 Pl.
/4 PL 42B to 601* I
\ I W. F. prior to 23*f
/a Pl.; 4 W. F.
),5 Plain
f5 Pl.42B to 5Bl * )

\o nt. so to 230* l
6 Pl.;6 W. F.

Length
of

Shank,
Inches

3 1-4

3 1-.1

3 1-4

3 1-4

3l-2 1,1 3-16

4r-2 5 1-4

rB ) s o-re

*Be sure to give serial uunber of machine.

1

TI-2

1 3-4

1 1-2

2

$60.00

75.00

75.00

90.00

90.00
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Box Tools

STYLE 3

The front tool holder is fixcd in position; the rear tool holder is adjust-
able along the body of the tool, allowing for dilferent distances betwcen
the blades. The holders are made narro'w to allow the tools to be set
close together when desired. The back rest is beveled on both ends, one
end being used for large and one for small dianreters. One set of blades
is furnished.

No. 22 Box Tool dillers from cut in hawing three tool holders with
back rests, the two rear tool holders being adjustable. It is also arranged
to hold a center drill in the shanli. The drill is not included in price of
tool. One set of blades and back rests is furnished.

20D I 0 and 0G Auto.
2l I I Automatic
22 I 2 and 2G Auto.
10 | 0wleFeed
11 I 1\Y. F.; l Plain

tl

t
1

5-B

3-.[
1 1--1

No. of Machine
where used

Length
of

Shank,
lnche

I I-2
r 3-4
2

T i-I6
2
3 l-4
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Box Tools
STYLE 4

*i*!hfrit":i:ii:# @
- I N'.orMachine ],,o*'ln..l.lnffi
'"1

oonloo.00candreAuro. r-4 ]rr-r r;-r0 ;-elrl-s lm*.oo
lO,E 0\\ireFocd I 3-B ll3-l :3-16 5-8 l;-tol 4S.Otr
ltEl\\ireFocd lr-: lzr-r. :n-t6r r-+lz lsz.oo
208 0and0(; {uro. I r-. I t;-e :r-ro | 3--t r r-: i ar.oo
21E ? and "ti Aulu. 7-B : 3-B 1 I 2 52.00

6:,,& These l,ools have bladcs providing
.d$;1sb ** *W*S* meuns f,rr turning as nrany as tbro6
iYatrhfuffi#ffi^ ffi diunretr.rs nt unr.e wlren roqrrircd. Tuoi'W ildl'ft:11:i:'ri, *r[:r:ldilt?,

%"W ;:i'i:$;;;,ilil-;:1il
a plain V rest bctween the rear blades.

^" 
I No..ot Vaelrine 'I'rrrnins Ca

| *n .",,!1J"" I iji:litH"'XXt"l I n'i""

24 | 4 Auronraric I r+ to I t-2 sgo.oo
,u_L_lluromatic I t-, ro I 3-4 | roo.oo
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Balance Turning Tools
These tools are intended for

roughing cut only with one blade set
to remove one-half the chip, the
opposite blade set to the roughing
size and ground slightly behind the
other. Tools are. fitted with high-
speed steel blades.

*00A
008
10
11
T2
20
208
22

34

No. of Machinc
where rrsed

00, 00G "^l l.J Arrt-
00, 00G and 19 Auto.
0 Wire Feed
1W. F.; I Plain
2 and 2F W.F.; 2 Pln.
0 and 0G Auto.
0 and 0G Auto.
2 and 2G Auto-
4 \Y. F.;4 Plain

Length
that

can tre
turned,
Inches

Iength I

*:l* I Price

$34.00
38.00
42.OO

11-32
l1-32

5-B
I

5-B
11-32

1

ll r-2
\ r5-16

$24.00
24.00
25.00
29.00
34.00
28.00
24.O0
32.00

38.00

xl-eft hand.

The No. 36 Balance Turning
Tool differs frorn the one shown
in cut in that it screws on the
face of the turret.

No.
I Diam-

No. of Machine i that can
where used beturned,

Inche

I t-2
2
I 15-16

3-4
3-4

I
I 3-4

5-B
5-B
5-B
3-4

I
I
2 3-l
23-4
4 1-B

2r-4

5 7-4

I 1-4
I 1-4
2
t t_t
J i)-o
2
2

4 3-4)
o)

1 3-B
I 3-B
L7-L6
2
.)10

I 3-4
I 3-4
t 3-4

3 1-4

#';";;i, Merhod of Ar.raching

No.4 Auto.
No. 6 Auto.
6 W. F.; 6 Plain

Clamps on face of turret
Clanps on face of turret
Screws on face of turret
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For holding drills, ream-
ers, counterbores, etc., in
the turret. Tools are set
to the proper length and
clamped by set screw.
The holder and shank are
separate and, after the
tool is adjusted concen-
tric with the work, the
two are clamped together.
One blank bushing is fur-
nished. Bushings listed,
page 365.

Floating Holders

No. No- of Machine
where used

Diam. of
Hole for
Drill or
Rushing,
Inches

Depth
of

Hole,
fnches

Length
of

Body,
fnche

Diam.
of

Shank,
fnche

Length
of

Shank,
fncheg

Prie

00
00
10
l1
12

t4
l6

20
2l
22
34
36

00,00Gand 19Auto.
00, 00G and 19 Auto.

0Wire Feed
1W. F. and l Plain

l&2FW.F.and2Pl.
14 Plain 428 to 601 *
Jl w. r'. prior to 23*
I 5 Plain 428 to 581*
|.o Plain s9 to 2Bo*
0 and 0G Auto.
I Auto.
2 and 2GAuto.
4 Plain and 4 W. F.
6 Plain and 6 W. F.

1

I
rt-2

5-B
3-4

I
I l-2
I 1-2

5 Tap
r-2
t-2
5-B

5-B
11-16
11-16
13-16

I 3-16

I 3-16
t 5-B

13-16
l5-r6

1 3-16
1 5-B
1 5-B

15-16

29-32
I 1-B
rt-2
I 9-16

I 1-B
1 1-4
IT-2

5-B
5-B
5-B
3-4

I
tl-2
tL-2

34
1
1
I 3-4
2

1 1-B
1 I-B
1 7-16
2
2t-2

3 1-4
3 1-4

,
2t-2
1 3-4
J
3 1-4

$6.25
6.25
6.25
7.00
8.00

8.75
12.00

7.00
9.75
8.00

12.00
12.00

-,1 nn/:] en 1,(

*Be sure to give serial uuber of machine.

Slotting Bushing Blanks
The bushing blanks are for use in the transporting arm of the various

attachments, for carrying the piece of work from the spindle to the
attachment. The blanks are finished to fit the transporting arm, so that
it is only necessary to recess to hold thc picce of work and slot for the

,ejector.,
T'^- ".^ '-i+L NT q^.-.- t\,[.^Li-..

0.45
0.55

For-use with Nos. 0 and
For use with Nos. 2 and

0G Automatic Screw
2G Automatic Screrv

Machines.
Nlachines-



BROWN & Sr{ARPE MFG. CO. 361

Floating Holders
TheseFloatingHold-

ers hold drills, reamers,
etc., which can be set
central withwork, after
which the {loating head
is clamped. One bush-
ing blank is furnished.

Bushings listed, pagc
36s.

No- No.,of Machine Diam. of Hole
for Bushing,

Inches

Floating lfolder Bxtensions
For rrse with Nos. 24 andl26 Floating Holders

26
4 Automatic $r0.00

14.006 Automatic

Die Holders

Plain Draw-out Style
Die Holders are of two styles, either with or without a releasing

anangement. The holders without releasing arrangement are of the
plain, draw-out type. The releasing type is of special advantage on
hand operated machines, being provided with an improved clutch
mechanism which allows the holder to be released without shock. The
construction is sirnple and parts subject to wear are hardened.

See Lists on next page.

r 3-4
o

$22.00
22.00
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Die tlold€rs 
-Non-Relcasing 

Style

L uapacrty ll-englh Dium. Leng[h I Dies Used L Price
No- of No. of Machine I Diam. l.ength of I of I of I Carpeoter's I with-
Holder rhereusetl LThread,Thread.l}lodv,lShaok,lShank, St,'ckSizes,l out

Ineheq Innhcq I lneheq I lnches I fnche-q Inchos Dies

00E- 00&00c,r,,..1 * ',- ty;T* ) ,y^ { k:li ss.zs

*20 o&0GAuto. I t, I "t '%l % \', i1{}rit s.7s

2t lr.t,,,o. I*Jz lz'"Lr lt,{'r+..rt1tt.ru
+22 2&2cArrto. t;lt' 23A r \' {frxlrt.oo

*Extra capacity die caps and bushings can be furnisbed to take larger dies on these
holders: for No.20, takes a die 1-2" x 1 1-2"-$5.00'for No. 22, takes a <lia5-8" x2'-
$6.00.

Releasing Style
' :=- 

llcopo"itv Ionsrh Dilm Lengrh Dies Used prico
-, No- of Machine I Diam- ll-e,nrth of of of I Caroenter's with-i\o' wlrere use,l Tlrread,l'Ilrrca,l, I Rody. LShaDk, Shunk, Sto;k Siz,.s, out

I lnchesl Inches Inches llnches Inches Inches Dies

tuotsToo&oOGAuro.f yl" I N ] r+ ] X r% %x 5,:a fis.tstuoeTootoOGAuro.f U | 'Z ] r+ ] X r% %x 5,4 fis.ls
r0 ]owi."n""a """ I r ] 

rn Is r:" {}X,1i s.l-r

tu rw.F.;rprain Xl, lr', 9+ r {]il,fB 12.00

i;; ;;#i;;:: l, | 
"*l',,"" 

L l''' \*1i,, 1" "
rB I B/, 2y2 3t+ t% I r', {k:L'i zs.so

rr litl}F?qJij&i\ "z l rx r% r', I cr* {'fi;lrta st.,o

16 LUT,!.1=,-J"'i3ti 
'," I ,, I t% l' , \ zy, ,\'(;;lu sr.oot6Pl.59to230f '16 | '74 I "'o I 

t/2 
1 

o71' ,\ iL"2% """"
t20BoandoGAuro.l Xl, t% % ttr{{i,i*rz.oo
+228 2and 2G Auro. % | =* 2y8 t 2 { 2;!, rc.oo

34 rn&s pr.,nrv.F l{',* I ir}l t* lt'z l t {'/;f;rrlur.ro
,u 

_u:1",",6wF-{l; I lnl - l, | ', L#*"1**
*Be gure to give serial number of machine.
1'Extra capacity die caps and bushings can be furnished to take larger dies on follow-

ing holders: Ior Nos. 008, takes die l-4'x 13-16'-$2.50. For Nos. 11 and 208, tatq
die l-2" r f f-2l/-$5.00; for Nq. 12 aDd 22B, takes die 1-A't x2't-$6.00.
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_ Tap }lolders are of two styles,
either with or without a releasing
arrangemcnt. The holders without
re'leasing arrangornent are ol lhe
plain,.draw-out type, Thc rclcasing
style is adapted to hand operatecl
machines boing rerorscd wilhout
sbock. This holder <.an be changed
from right to left-hand thread c"ut-
ting by shifting the balls in to the
opposite pockets. AlI parls are
hardened. One blank buihing fur-
nished. Bushings listed, page 565,

Tap flolders

Non-Releasing Style

PlaiD Draw-out Style

004
00c
20
21
22

Diameter of
Ilole for l'ap
or Buslring,

IDcLes

No. fTaper
l-!1
r-2
5-B
3-4

I

D"pth-l t"ryrh
of of

Diam. Lensth I

sr,llr.. sr,l,L. I P.i."
ln1qrrellqclgL _

5-B I t-B $8-00

No. of Machine
where used

Aul,o.
00 and 00G Auto.
00 and 00G Auto.
0 and 0G Auto.
I Auto.
2and2GAuto.

Ilole, Rodv.
Inches Inchi'q

r5-li
3-B | ls-l s-B I 1-B ?.50
r1-161 t5-1 5-8i11-BlB.00
r3-16 1 7-16 3-4 1t-2 B.75

Relcasing Style
No.of 

I 
No. of Nhet,ine wtrere ?ige. ?Ep'.1 I l*"ts1r'

15-16 I l-2

*Be sure to give serial number of rnachine,

I 13-4 f .i5
1 3-16 ll 9-16 | 2 9.75

Holderi
,{o.of ' No. of Nlrel,ine wlrere l!ge. ?gpttt l-englh Diam. Lengl
t"rd;;, " "' ";:;i" """" 

iiHj:'r iliir'll' ,"^"J,* i$;,4 ?*,1
008 | 00 and 00C Auto. - t-2 I-2 I t-t6 I .s-B I t-fl
I 0 0 \!ire Feed t-: I t-t6 I J-t6 S-{} I t ;-Ill I l Wire lieed;1 Plain j-B t3-16l f z-t6 I 3-4 l219 l2&21.'\\'ireFeed;2Pt. I 13-t6 l2 lj 2t_2Lz lzdt2r \\rrefeed;',P1. J l3-16 i2 lj 2l_213 1 IJ-r6 l2r-2 lt-4 3t-4

f4Plain42B to60t* Il[ ]J 4W.F.priorto23* I t3-t6 2L-2 tI-:i31-4.16 lsPlain42Bloj8l* I1t-2 t;-B 2;-B lrr-2 3l-4
16 Plain59to230t I I

208 i'0and 0G Auto. I s-e I t3-t6 t r-i6 I B-4 tr-2
22B 12 and 2G Auro l t '13_16 2 I lz
31. 4Plnin'rtWi'pFao.l ll-tl(-a ,atA lrtlr

Price

$950
9.75

10.75
r3.75
28.00

28.00
32.00

10.75
13.7531. 4Plain;4WireFeed I l-2 t5-B 27-16 l3-['l36 ]6Plain;6WirelJeed _l I 1.2 t 5-S ,?lS 2 3I-t 35:oo
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Trp
These tap holders are of the

plain, draw-out type, the tap
being held directly in the
lrolder or in a busbing. Onc
blank bushing. as shown in
cut, is furnished. Bushings
listed, page 365.

No.
Size of Hole for
Tap or Bushing,

fnche

Die
These die holders are of the

plain, draw-out type. Two
-aps are furnished with tbe
No. 24 having inside diame-
tersof 2" and 2 l-2", andwith
the No. 26, three caps are

'furnished having inside diam-
eters of 2", 2 I-2" ancf 3".

Holders

@M

il 1-4 diameter \
\r t-z deep I
f I 1-2 diameter I

lt s-B deep I

$35.00 | $3.00

45.00 3.00

4 Automatic

6 Automatic

No.

24
26

To 1 3-16 diam.
To I 7-16 diam.

Stock sizes of Carpenters' dies used:
For No. 24-7-2" x I 7-2", 5-8" x 2", and 11-16'/ x 2 T-2".
For No. 26-5-8" x2",IL-I6" x2l-2", and I 1-16" x 3'l.

Opening Die Holders
The use of these Die Holders obviates the necessity of reversing the

spindle to back the die off threaded work. They are especially useful for
threading operations when only one spindle is available for driving, or
on machines not arranged to reverse. All sizes of these Die Holders carry
four chasers.

4 Automatic
6 Automatic
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Drill Holders
Drills are held direcllv in holder or

in a Lusbing. One blan( bushing fur-
nished with each holder. Buslrings
listed below.

No. of Machine
where wed

Diam. of
Hole for
Drill or
Rushine,
Inche

5 Taper

1

I
LI-2

5-B
3-4

I
rt-2
tt-2

Depth
of

Hole,
Inche

I3-1
r 3-16

13-1
15-1

1 3-16
1 5-B
I 5-B

I 3-16
I 5-B

Diam.
of

Shrnk,
Inchm

5-B
5-B
5-B' 3-4

1

3-4
I
I
I 3-4,

00 and 00G Auto.
00 and 00G Auto.

0 Wire Feed
1W. F. and l Plain

2&2FW.F.&2Plain
l4 Plain 438 to 601+)
Ja W.f. prior to 23x I
I 5 Plain 428 to 5Bl* I

16 Pl"itr 59 r.o 230* J

0 and 0G Auto.
I Automatic
2 and 2G Auto.
4 Plain and 4 W. F.
6 Plain and 6 W. F.

Length
of'

Shank,
Inches

I 1-B $4.00
I t-B 4.00
r 7-16 I 4.00

4.00
r-2 I 6.26

2t-4
2L-4

{-o

l-B
5-B

t7-B
2t-4

I
I 1-4
I7-T

It-1
7-T6
3-4
9-t6

tt-z 3I-4 I ?.00
r 1-2 3 1-4 I S.00

4.00
q, 1D
6.25
8.00
8.00

i1 15-16
l1 3-4
I 3-4
ls
3 l-4

. *Be sure to give serial number of machiqe.

Bushings and Bushing Blanks
__Tbese E shings,are used for holding drills, tapl, reamers, etc., in Drill
Holders, Tap_Holders, or Floating -I'Iolders. The tool is clamped se-
curely in thl bushing-when the set screw in the holder bears ufon the
flat on the bushing shoe. The Bushing Blanks are turned to size and
are provided with a shoe for clampins the tool.

Finished
Bushins,

Prire-
$2.20
2.20
2.20
2.20
2.20
2.20
2.20

Bushing
Blank,
hie

5 Taper
r-4
T-2
t-2
5-B
3-4

I

$0.55
.bb
.b5
.b5
.bb
.05
.65

00ATap Holder
00A,00c,10
00B
11, 20,208
2l
12,T3,14,22,228(16,34,36. 1

j26 Tap llolder I
[26 Float. Ilolder, Ext. I
26 Floating Flolder

tl-2 I 13-4 3.00 I .85

z I rz-t 3.25 I 1.25

I
I 1-4

00
00A
l0
11
12

t4
r6

20
2l
22
34
36

Floating
where

0uteide
Dimeter,

fnches

00A
10
008
11
2L
L2
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Forrning Tool flolders
Uscd on the front cross slide of Plain

and Wire Feed Scrcw llachines for heavy
forrning cuts. The tool is adjusted verti-
cally bv a screw and is clamped firmly in
position after adjustment by the two cap
screws on thc sidc of the holder.

\\ttr'J

No.

loa
10-B
11-B
l1-c
r2-c
12-E
r6-D
r6-F

t34-E
36-F

No. 6 Plain 59 to 231* I 4
No.4 Plain and 4 W. F. I 2 3-4
No. 6 Plain and 6 W. F. 4

*Be sure to give scrial number of machine.

Inche
Length,
fnches

No. of
Nlachine rvirere rrsed

No. 0 Wire l'eed
No. 0 Wire lrccd
No. 1W. F.; l Plain
No. 1W. F.; l Plain

f No.2 and 2F \V.F.:2 Plain I
JNo. 4 Plain prior to 603+ \
lNo.4 W. F. prior lo 23* I
\No.5 Plain prior lo 553* )

No.6 Plain B to 230 incl.*

I
9-16
9-16
9-L6
ZJ-JZ
3-4

r-4
1-4
L-2

'l'ool, Tool. l'ricc
Trrelro i Inchcs 

L

r I 1-2 L$22.00
r r-4 | e-16 | 22.00
I 1-[ I q-r6 I 30.00
1 3-,r. | 9-t6 I 30.00

35.00
40.00

45.00
60.00
50.00
60.00

I 1-2
$3.50

4.00
4.00
5.00
5.00
o. /5
8.00

13.50
6.25
6.25

r0.75

2
2
27-16
27-16

27-16

3 5-16

l 3-4
2 3-,,1 3-4

2l-2

l-4
l-2

The
veaha

wlatn;
fnches
I
I 1-4
I r-4
I 3-4
I 3-4

4
[23-4
l: s-+
4

I'Specify length wanted when ordering. For machines 3 1-2" from center-ofspindle
to iop of cross slide rrsc 2 ?-16" length; fbr machines 3 15-16" from center of spiudle to
top of cross slide use 2 ?-B" length.

Forrning Tool Blanhs
tool blanks arc dovetailed to fit the holdcr and when required
series of slots milled in the back to reccive the collar of the

screw.

r0-A
l0-ll
11-B
11-c

12-c
12-11

16-D
16-F
3.4-E
36-F
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These forming tool holders are
held on the front cross slidc of
the machine and are used on
heavy forming operations. Dove-
tailed tool blanks for this holder
are made to order.

No. of Machine
wherc used

Take Tmls,
lnches

No. Price

t[ Automatic
6 Automatic

2 3-4 wide
4 wide

$45.00
50.00

24. I26 
I

Circular Cutting-Off and Forrning Tool
Blanhs

Qlqnfs^for Culting-Off and Forming Tools are made of either Carbon
or Higb Speed S-teel. They _are turned to ,size, drilled and tapped for
clamping screw. Specify thickness when ordcring.

No. of Machine
where ueed

Diam.
I nches

1'hickness,
Inches

Cubon
Stel,
Price

HiehSpmd
Steel,
Price

2 and 2G Automatic
2 and 2G Automatic

*4 Automatic
*4 Automatic
*4 Automatic
*6 Automatic
*6 Automatic
*6 Automatic
*6 Automatic
*6 Automatic

00, 00G and 19 Auto.
00, 00G and 19 Auto.

0 and 0G Automatic
0 and 0G
I Automatic
I Automatic

I 3-4
I 3-4
2I-4
2 l-4
tr t

.)

3 t-2
3 1-2
4.
4
4
4
4

l-4 to l-2 byl6ths
9-16 to 1 by l6tbs
5-16 to 5-B bv l6tbs

Il-16 to I t-B by l6ths
3-B to 7-B by l6tbs

l5-16 to 1 I-4 by l6ths
3-B 1o 13-16 by I6ths
7-B 1o 1 l-4 by l6ths

1-2, 5-8, 3-4,7-B
r,1 t-4, I t-2
r3-4,2
1-2,5-8,3-4,7-B
1, 1 1-4,,1 t-2
L 3-4,2
2 t-4,2 t-2
23-4

$0.90
1.25
t.25
r.75
2.00
3.00
2.00
3.00
5.60
6.75
8.50
6.25
7.25
9.25

r2.00
r3.75

Prices

on

Appli-

cation

'Made to order only.
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Cutting-Off Tool Posts
For'fhin Blade Tools

One blade is furnished with each post. High, for back cross slide, and
low, for front cross slide, are used when spindle runs forward. Low for;;l;;ilJi4; i";;f;G; -pi"di;;;.'t;;t"*-;e. --- -.-' -

No. of
Machine

where used

00 lHigh back,
19ILI|SFF*F

00 and 00G Auto. 1 I $8.00
0 Wire Feed I 9-16 10.75
1W. F. and l Plain 2l-L6 12.00

2I-2 13.00

215-16 13.75
r 5-16 f .i5
I 7-16 13.75
L7-t6 13.75

Blades
For Cutting-Ofr TooI Posts

For Post No.

-00 l0

11, 12, and 16

20,2I, and 22
For No. 4 Auto.
For No. 6 Auto.

Thickness,
Inches Inche,s Price

I-32, I-16, 5-6,1,, 3-32
I-16,3-32, t-B tt-16

I3-r6

11-16
r3-r6

.o5

.55

.60

.65

.tr5

.(}5

.80

r1-16,3-32, r-Bl
lF ro I1,r-.ta f[r-ro )
1-16, 3-32, L-B
3-16

Iligh Back

3-16 I r
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Cornbination Cutting-
Off and I(nurling

Tool Posts
These posts are used on the back

cross slide of Plain and Wire Feed
Screw Machines for cross knurling and
cutting off. The knurl passes under the
work and the spindle must be running
forward. One blade and straight knuil
are furnished. For blades see list, page
368.

top of C"o""-
Slide to Center

of Spindle,
Inches

Prie

rj:o.oo
35.00

40.00

No. of Machino
where used

No. 0 \44." F""d '

No. I Wire Feed
fNo.2 and 2F \1-. F. and 2 Plain
{No. 4 Pl. prior to 602*
[No. 5 Pl. prior to 553*

t0
I1

12

*Be sure to give serial number of machine.

Tools
The Angular Cuttins-Off Tool is

held in the turret and operated by a
Fired or Adiuslable Guide on the front
cross slide. It is used when it is desired
to form the end of the work cone-
shaped and to produce a clean-cut
sharp point when cut off. It is adiusta-
ble for any included angle within its
capacity.

Angular Cutting-Off

1 9-16
2 L-t6

0 and 0G
2 and 2G

Inches Inches

1-B
J-O
3-4

)-o
3-4

Toal fnc-
Anglo

50" to B0'
50o to 80"
50'to B0o

Price does not ioclude Fixed or Adjustablo Guide.
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Tool Posts for Circular Tools
They are provided with tool adjustment, also a

raising block so they may be used with thc spindle
running in either direction. In ordering, be sure to
stal,e whcther to be used on front or back slide.
Circular Form Tool Blanks for these posts made
to order.

No. Price,
fiach

I 3-,[

:1-4

4

4

3-4

t l-4

I 9-16

: 1-16 26.00

1 3-4 I 2 r-2 27,50

2 | 315-16 185.00

Size of Tools

: 1-: | 4 7-16 90.00
*Be sue to give serial number of machine. **lJas worm adjustment.

- ---- r- Price-
lleisht. lWidrh. I Each'
frches Inchesl

5-16 z-re ]ors.ooll
T-2 ls-e lzs.so
5-B lt-u lst.so5-B t-2 3t.so

TooI Posts for Square Tools
For holding square tools on Automatic Screw

l\[achines.
[feans are provided for vertical adjustment

of the tool. Cuts only when spindle is running
one lvay.

33 [::i' ] oo, oocand reAuro.

i3 fl;:it 
.} 

o una oG Auromaric
22 Front - l2 and 2G Automatic
22 Back 12 and 2G Automatic

No. of Machinc
where used

Max'm I nlax'm
Diamerer.l \vidth,
fnches I Inches

'I'op of Cross
Slideto Cen-
ter ofSpindle

Inches

It2
u2
f34

+ +\34

Is6
* *\36

I0 Front
10 Back
I 1 Fron
11 Back

Front
Back
Front
Back
Fronl,
Back

0 Wire Feed

I Wire Feed

[2and2FW.F.and2Plain
{+ Plain prior to 602*
[5 Plain prior to 553x

4 Plain and 4 Wire Feed

6 Plain and 6 Wire Feed

No. of Machine
where used

I
1 5-16

I7-T6
I7-T6

Top of Cross
Slide to Centc

of Spindle,
Inches
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Tool Posts with Worrn Adjustrnent
Thesc Tool Posts are employed

for holding an extra wide circular
form tool on Autornatic Screw NIa-
chines. The tool is adjusted and
lxrsitivcly lockrrl in position by a
v'orm and sector. fn addition, a
hook bolt clarnps the tool. The rais-
ing block furnished allows the post
to be used wilh the spindle running
in either direction. Tool blanks made
to order.

Nrrmber of Machine
where used

20 Front 0 and 0G Automatic
22 Front 2 and 2G Automatic

Maximum
Width of

Tool,
Inches

No. of Machine where ured

1-42
I

I 3-4
2I-4

I 5-16
r 7-16

Nos. 24A and 264 Turret Tool Posts (short style) and Nos. 24B
and 268 Turret Tool Posts (long style) are used either together or
singly for turning operations. The raising block with each allbws post
to be used with spindle running in either direction. They will turn to
capacity of machine. Other tools can often be used at same time in
advance or in rear of these posts.

4 Automatic

6 Automatic

Turret Tool Posts

($22.oO

1 ez.oo
| 22.00
\ B2.oo

248
26!\
268
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Centering and Facing
Tools

The Centering and Facing Tool is
used jn lbe lurret when the stock stop
is dispensed witb. It faces the slock to
the required length and at the same
tirrre centers it to insure concentric drill-
ing. One turning blade and centering
tool firrnished-

No. No. of Machine
where used

Diam.
of

Drill,
fnches

tcngth
of

Body,
Tnehes

Diam.
of

Shank,
lnches

kngth
of

Shmk,
I nehes

Price

00
l0
11

l4

22

34
36

(.X), 00G and 19 Auto.
0 Wire Feed
I Wire 4eed; I Plain l
0 and 0G Auto. (

4 Plain 428 to 60I * {
I W. F. prior to 23* t
5 Plain 428 1o SBi * I
6 Plain 59 to 23lx )
2 and 2F Wire Feed;2 Plain\
I, 2 and 2G Auto. I
4 Plain; 4 Wire Feed
6 Plain: 6 Wire Feed

5-B

I 1-4

l-4
5-r6
to

t-o

I 3-B
1 9-16

I 11-16

23-4

I 3-4

3

J-O
;)-o

3-4

r l-2

I
I 3-4
2

r 3-B
I7.16
2

3 t-4

3 1-.1

$8.00
9.75

9.75

23.50

16.00

23.50
30.00

Ile sure to give serial number of machine.

Knee Tools
Knee Tools are used for simul-

taneous turning and inlernal cut-
ling. The shank is arranged to bold
a drill, counlerbore or similar lool
clamped bv set screw. One tool
blade is furnished.

No. No. of Machine
where used

Caprcity I 
Dia^to,

.r;""*Pmflp*"1*
Length

of
Shank
lnches

Length
of

Body,
Inches

Prico

00 I 00. 00G and 19 Auto. 1 1-4 I 3-B 5-B

20 0and0GAuto-"ti" ]{l I li_lZtl 3-l

22t, 2 anrt2c Auromatic l{1 ,, ,ul , ?lt?ti] t
ul anr.and4\VireFe"oli!,_" I l_1"6 i r :-r

soloer.and6wireu"", {ii; ii t }

1 t-2

2

r 3-B 
| 
$16.00

2 1-4 I 19.50

: | ,s.so

a z-e I ss.oo

5 40.00
xScrewed to fecc of turret.
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Pointing Tools
STYLE 1

Pointing Tools of all styles are pro-
vided with a bushing or a plain V resl
which precedes the blade to support the
work. The blade is adjustable.

Style I is provided with I blade and
blank bushing.

Nos. 00C,20B, and 228 are arranged
to hold a center drill or pointing tool
in the shank, clamped in position by a
set screw.

Leneth I

*f* I Prie
Length

Capacity, I of
Inches I Body,

i Inches

00B
00c

tooD
208
22B

s-r6*-1-rr-i6
l-t [ 3-16
3-16 I rr-16

-o hryo
t-2 lt r-2

5-B
5-B
5-B
3-4

rs-ror g-gJs
5-16 10.75
r3-16 r6.003-4 17.50
t-2 23.50
,. _ i

tleft Hmd.

This style of Pointing Tool is provided with one blade and back rest.

z t-z gzs50

iii"t.
Front of

Rest
to Tool,
Inche

to

L-2
5-B

Price
Iagth

of
Shrok,
Inch*

3 I .34.00
314 I 43.00

STYLE 2

Dist.
Front of
Bushing
to T@1,
Inches

3-16
5-16
3-16
oo
r-2

No. of Machine
where used

00, 00G, 19 Aub.
00,00G, 19 Auto.
00,00G, 19 Auto.

0 and 0G Auto.
2 and 2G Auto.

1-4 to 3-4 I 1 13-16
l-4. to I I-4 2 3-4
1-2to I I-2 215-16

Diam.
of

lnches

I
t 3-4
2

No. of Nlachine
where used

ZtZfW.F.r2Pl.
4 Pl.; 4 W. F.
6 PI.: 6 \Y. F.

No.

12
34
.36
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Pointing Tools

These pointing tools are provided
with one blade, and one V back rest
preceding the tool.

24
26

9-16
9-16

4 Auromatic 1 To f f-Z diam. I

6 Arrlomntic To 1 l-2 diam. 
I

$46.00
49.00

Pointing Tool Hotrders
l'or Circular Tools

For use in the turret of Auto-
matic Screw Nlachines for pointing
or formirrg I he errd ,,f t he work. TbE
circular tobl rrray l,e rr.adily remor ed
and glouud witboul changirg its
fonn.

The holdcr and shank are sepa-
rate and, after the tool is adjusied
ccntral with the work, the two are
clamped together. One tool blank is
furnished rvith holder.

No.

boa
20A
224

Length
Body,

Inches

No- of Machine
where used

Length
Shank,
Inches

Diame l,er i Diameter
Shank, Tool Bl'k.
Inches Inches

Price

00, 00G and 19 Auto.
. 0 and 0G Auto.
. 2 and 2G Auto.

1 3-B
I 9-16
I 15-16

I 1-B
I It-
I 3-.[

$16.0i)
19.50
27.00

5-B
3-d

1 t-B
1 :l-B
I 3-4

Circular Pointing Tool Blanks
- For use with the Holder shown above. Carbon Steel. price of blanks
for use on N9s. 00. 00G and 19 Automatic, gO.Sj; i", "ru;; N;.. 0-;;;
0G Autonratic, $0.55; for use on Nos. 2 and 2G Automatic, $0.?5.
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Adj ustable I(nurl flolders
The knurls are morrnled in swiveline

holders adjustable to any angle to pro--
duce straight, spiral, or diamond
knurls, using ordinary straight knurl-
ing rolls. The knurl holders liave screw
adjustment for setting to any diameter
o[work within the capaci[v ol tbe tool.
Tbe shank is arranged to take a bush-
ing for holding end or inlcrnal culting
tools for operations to be combineii
with knurling. Pair of straight knurls
furnished.

No. of Machine
where used

I l-B
1 3-4
t -!-! 16

31-

t"."t"l "t"-**Shank, I will Xnurl,
Inche Inches

Length
will

Knurl,
lnchw

Price
Length
Body,
Inches

7-16
9-t6
15-16

1 1-B
r 7-16
I 1-2
r 11-16
2

to
to

!t"
Ito
1to
\to
Ito
1t"

1-16
1-B

3-r6

r-231

I
LT-2
t 3-4

r-2
J D-O

2
4r-4

I 5-B

o!!! 16

5

5t-2

23.50

29.50

80.00

80.00

o0 100,00G& lsAuro. I 5-B
20 l0&0CAulonratic 3-4

22 1,2&2GAuto. l1

31 4 I'1. &,[ Wire Feed I ] 3-4

36 61)1. & 6 Wire lreed 2

These adjustable knurl holders

will produce either straight, spiral

or diamond knurling, using ordinary
straight knurling rolls. The knurls
are mounted in holders which
swivel to any angle, and are adjust-
able for diameter.

;;;l-;"-.*"- "****,9n,'l-,3 
*No. of

I 3-4

,
I 3- 1 diam., I 7-B long\
I 5-B diam., 3 l-2 long/
2 diam., 2 1-4long\
I 7-8 diam., 4 l-4longl

1t"
lor
1,"
lor

Auto.

Auto.

4

6

24

26
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Side Knurl Holders are used on either front or back
tool posts. They are held in place in same manner as
circular form tools and do not permit the use of any
other tool on the same post at the same time. They are
used for thread rolling on brass in addition to knurling.
A straight knurl is furnished.

I(nurl Holders for Cross Slide
Side l{mrrl Holders

of
Machine

where used

00, 00G 
"",1 

t9
0 and 0G0 and 0G
1
2 and 2G

"+:fr:'.:" '}i{ii widrhKrurr.;

$6.25
8.00
o.Ja
9.75

I 3-4
2 T-4
2 t-2

9-T6
5-B ,

11-16
I 1-16

3-16
t-4
t4
t-4

Top I(nurl Holders
Top Knurl Holders are used on the back

tool post, the knurl passing over the work.
They are held on a hub on the circular tool
between the tool and post, both circular tool
and knurl holder being clamped by one bolt.
They are also used for thread rolling on brass,
in which case the cutting olf tool is mounted
on the same tool post. A straight knurl is
furnished.

No- of
M";li;" C.apae ity, Wirlr h Xnurt,
whse ued lncltcs I nches

008
208
2IB
228

to

5-B
3-4

1 r-B

3-t6 I $ra.zsL-4 I 16.00r-4 I 19.00r-4 I rs.oo
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Iinurling Swing Tools
The Swine Knrrrl Holder is carried in

tbe lurret and is operalcd by either a
Fixed or Adjustahle Guide held under
the front cross slide post. It carries a
single knurl and is used for knurling
beb'ind shoulders of large diameter oi
where knurled section is at some dis-
tance from the end of the piece. A
straight knurl is furnished.

Price does not include either Fixed

5-B

3-4

92 81

16-{{
97 82
57 45
13 

-96

66 52

6Bt-4

t-4

5-B

3-4

s-a I ss.so

s-ro I az.so

DOOyr
Inche

r-4

trWw
Outside Width

Diameter, of Face
Inche Inches

r-2 I 3-16

B0 4l 35 29
24,

00A,008

20,20A,20B,

2tL,2IB,22L
228.24.34

26,36

Blanks of the above sizes are carried in stock from which diuoud, spiral md
straigtrt cut knurls with any number of teeth cau be made i.o order.

Straight l(nurls for Screw Machine Tools
For use with the Turret and Cross

Slide Knurling Holders listed on pages
375, 376, and 377. Tbese knurls pio-
duce straight, spiral, or di.amond knurl-
ing, depending upon tbe angle at wbich
lbev are mounted. The teeth are cut to
an included qngle of 90 degrees. Knurls
are made of tool steel and hardened.

- W\en ordering, specify diameter, width of face, size of hcile, and num-
ber of teeth.

T-4

1-4

l-4

lnche

I 5-B

,
910

o, ooG & leAu 
tJ_[,1],?g,ll"? i f$:l

0 & 0G Auro. 1l l^ogs un to I5--l14iq,
\7-B Iong up to 13-16 dia.

2&2GAuto. {li:lf"H!ro,;i3_$h"

00K

20K

22K

No. of Teeth
in Knurl

Approx. No-
of Tceth pe

fnch
53 47 47

lL*
l.l0

1.20

47 4t 35
29 2,L

4t 35 29
24 19
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Swing Tools
The Swing Tool is operated by either an

Adjustable or Fixed Guide held under the
front tool post. It is used for straight, taper
or irregular turning where box toolsor circu-
lar forrn tools are not applicable. lt is also
used for cutting off when both cross slide
tools are used for forming. The shank is
arranged to hold a back rest for supporting
work. A tool blade is furnished.

I No. of
No. ] Machine

I where rrsed
Capacity, Inches

Tbr* Tr,.rr' T-r*** I
lShank.l Shank-l Bodv- I

llnches llnches I Incnes I

Price

The Swing 1'ool shown orr the
left is for external work on the
Nos. 4 and 6 Automatic Screw
Machines, and the Recessing
Swing Tool shown on the right
is for internal work on the sarne
machines.

Fixed or Adjustable guides
are not included.

See page 381.

00c
20c

20B

22c

22B

00,00G, 19l rt-ilongupto3-Bdia. I s-sR54 Lr=r-t61-ffi4^00
0anrr0G lt'r*H$;i|fll;tlj'" )l B-4 2 lr '-', 8s.50

0and0G lt?' 'i:lf,iiH*l;'rll') 'n 
z lrr-+ rs.so

2and2G i?, ,|iffi Xi|j?i,t"1aia') r : ir z-e 18.50

2and2G 
]1?rri::E;il:i,r,'":ai,.) r , fu: .r*o

Price does not include Fixed or Acliustable Guide,

No. No. of Machine
where used

Swings frorn
Center Price

24\
24Hl
26\
26IJl

4 Automatic

6 Automatic

I$56-ooI as.ooI se.ooI so.oo

r13-r6
1z-to
)t-o
i r-2
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Recessing Swing Tools
The Recessing Swing Tool is op-

erated in the same manner as the Swing
Tool. It is used for chamfering and
recessing internally.

Price does not include Fixed or Ad-
justable Guide.

Back Rests for Swing
Tools

Inserted in the hole in the shank of
srving tool holders and held in place by a set screw.

Lengtrh
Body, kice
Inche l

1s-r6 I $35.50l 1-4 | 38.50
2I-4 42.50

No.

00
20
22

No.

00
00A
20,,

No. of Macbine
where ured

00, 00G, 19
0 and 0G
2 and 2G

Diameter Length
Shank,

7-16
I-2
11-16

$9.?5
13.7s
17.75

Price

7-t6
r1-16
1-4

1
I
2

Bach Rests for Turret
Clamped in any of the turret holes. A set

screw isprovided in the shank for holding a

stock stop or end cutting tool in the shank.

No. of Machine
where used

00, 00G & 19 Auto.
00. 00G & 19 Auto.
0 & OG Auto.
l, 2, and 2G Auto.

Diameter
Shank,
fnches

Swing from
Center,
Inches

Diameter
Shank,
Inches

Capacity,
Inches

T-4
5-16
I-2

3-4
1
t 7-L6

Capacity,
luches

--!rc

to

5-B
1 r-B

$8.75
9.75

14.00
19.00

r3-16
r l-2
I 5-B
I 3-4
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Bach Rest for Chuck
No. 00 Back Rest is used only on the Nos. 00,

00G, and 19 Autolratic Screw Nlachines. It clamps
over the outside of the chuck guard and caruies
a floating head in which a bushing is clamped.

, Used between collet arrd tools or between cutting oil
and forming tools for supporting srnall sizes of stoch.
Greatest distance between collet and back rest,
I inch.

Price: No. 00 Bacli Rest with one blank bushing, $50.00

Bach Rests for
Turret

These Back Rests are of the
roller type and are used for
steadying the stock, t,o prevent

springing, under cross - slide

operations.

No. of Machine
where ured

Used on Work
Diameter,

T
No.

%
26

4 Automatic
6 Automatic

Fixed Guides
Held under front tool post in

place of raising block. tlsed for
operating swing tools for forming,
recessing, knurling, or thread roll-
ing. The frorrt face acts as a guide
for controlling the motion of the
arrn of the sv'ing tool while cutting.

00A
20A
22L

00, 00G and 19 Auto
0 and 0G
2 and 2G

No. of Machiue

1 3-4
2
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The Adjustable Guidc is held under the front tool post and is used in
connection witl swr'n_g and taper tlrning tools. The-arm carrying the
guide can_,hc adjusted in qnd out. The guide has an angular adjustlment
with the line of the spindle.

Adjustable Guidtis

Lcngth qf (iui(lc,
Inclros ftice

-$9.7512.00
r6.00

of Machine
where used

00, 00G and
0 and 0G
2 and 2G

00
20
22

Crritle Sw

30' inci.
30o incl.
30o incl.

Fixed Guides
_IIeld under front lool post in place

of raising !lo^ck. ^Userl for operb t ing
swing tools lor forming, rocessinql
knurling, or tbread rolling. Tbe
fronL face acls as a guide fbr con-
lrolling 1be molirrn of the arm of
the swing tool whilc cuttirrl4.

No-

24L
26t\

5 7-B
6 t-2

Adjustable Guides

Length of Guide,
Inches

No- of Nlachine
where used

4 Automatic
6 Automatic

of Guide. hice

$29.00
29.00

Price

$39^00
39.00

_.For.taper t.r:rning wilh swing lools.
The-y har c adjust ment of grride loward
or from line of spinrllc air,l swing of
grrid_e lhrorrgh an inclrrded anglc of
30 degrees. -

5
6 3-B

I 5-B
2 r-4
3 1-B
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Spindle Brahes
The Brake is used for stopping the

spillle anrl .bold ing i r rigidly wliile"cross
drilling..nrillinq. etc. l-r ij applied ro
ono ol the spindle rrullevs innlace ol
thc bell. except on ihe \o. 2G, wbcre
it.,'lalnps o\er one oI the sproclct
wheels-

No.
No. of

Machine
where usetl

Price
widrh,
Inches

Outsido InsideI)iameter, Diameter
Inches i Inches

UO

00G
20
20G
22
22G

00 Auto.
00G Auto.
0 Auto.
0G Auto-
2 Auto.
2G Auto.

I 1-,4
I l-4
2
2r't_t
r 3-16

438
4 3-B
6 7-16
6 7-16
7 L-2
4 7-B

4
4
6
6
7
4 11-32

$27.50
40.00
34.00
50.00
36.50
55.00

Carn Blanks
*_Cam Blanks are put up in sets of three, 2 Cross Slide and I Lead Cam.'I'hey.are nrade of mild steel and all except those for the \os. 4 and 6
machines are bored and turned ald graduited into 100 parts to "r.iJi"laying out the cam. Cam Blanks forNos. 4, and 6 machines u; "r;;l;Jwith necessary holes, but are left square and are not graduated.'

No. of Machine
where used

ulm.
Cross
Slide,

Inches

Price
Each

Diam.
Lead,
Inches

Price
Each

Price per
Set. 2 Crosq
Slide and I
Lead Cam

00,00G and 19 I

Automal ic Screw Machine
0 and 0G
Automatic Screw J\Iachine 

I

1,1 and 2G I

Automalic Screw Macbine '

No. 4 Auto. S"""rt Uu"ni* ]

No. 6 Auto. Screw Machine

r 1-2 | $1.00

u I r.un

I7 | t.Io
e I z.+os I s.oo

I J4 L-2
t5
lo
16 r-2

ttI
llz
I .ls

l[sl2
t5

$r.00
r.00
1..30
1.30
r.30
I.70
r.70
2.00
5.70
9.00

$3.00
3.00
3.90
3.90
3.90
5.r0
5.r0
5.40

10.50
15.00

Stock Stops for Turrets
1'he stops are finished tapered oi one end and are hardened. price

For Nos. 00 and 00G Automatic Screw Machines....... .. . .$0.Ss
For Nos.0 and 0G Automatic Screw Machines............. .Ss
For No. I Automatic Screw Machine. .. . . . .. .. .. , . .65
For Nos. 2 and 2G Automatic Screw Machines.. . . . . .65
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Carrr Ternplates
Cam Tcmplates are used for laving

out the rise and drop on the cam lobes
for various speeds. The one shown is
uscd with the No. 0 and 0G Automatic
Screw nlachines. The t.cmplat,es for the
other sizes of machirres differ slightly
in appearancc but cover the same re-
quirernents.

Thcy are madc of German silver or
celluloid as preferrcd. Specify which style desired w-hen ordering.

Prices:
For use with Nos. 00, 00G, and 19 Auto. Sc. Nlach....,$5.50
For use lyith Nos. 0 and 0G Auto. Sc. Mach.. . . 6,75
For use with Nos. 2 and 2G Auto. Sc. Mach.. . . 8.00
For use with No. 4 Auto. Sc. Mach., for Cross Slide Cam 12.00

for Lead Cam.. . .. .18.50
For use with No. 6 Auto. Sc. Nlach., for Cross Slide Cam 13.00

for Lead Cam.. . . . .24.00

Lever Ternplates

tot

Lever Templates are used for laying
out cams in cases where very close

l,iming is rcquired, as for instance when
a tool is operated by tLre combined
act,ion of the cross slide and turrct slide.
They are made from sheet celluloid.

Prices:
For use with Nos. 00, 00G, and 19 Auto. Sc. NIach.... .$6.25
For use with Nos. 0 and 0G Auto. Sc. Mach.. . . 6.75
For use with Nos. 2 and 2G Auto. Sc. Mach.. . . 8.00
For use with No. 4 Auto. Sc. Mach . . .12.00
For use with No. 6 Auto. Sc. Mach . . .13.00
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Taper Rearners
BROWN & SIIARPE STANDARD

Finishing Rearrer, Style 961

Roughing and Finishing

No. of Taper Total Length, Length of Flutcs. Price. Each
fnches tnnlroe RnrrohinoInches Roughiug

I,
J

4
5
6
7

9
10
t1
1'

13
14
r5
t6
17
IB

5 1-B

s I-2
5 7-B
6 3-B
6 7-B
7 l-2
B I-B
o {-o
9 3-4

10 5-B

11 3-B

3 1-B

3 11-16
4

$2.25
2.50
z.lJ
3.00
3.40
3.80
4.30
4.80
5.30
6.50
8.00
9.50

12.00
15.50
19.00
23.00
29.O0
36.00

$2.60
2.95
3.30
3.65
4.00
4.50
5.00
5.50
6.00
7.50
9.00

10.50
13.50
r7.00
21.00
26.00
33.00

12
t2 l-2

4 3-B
4 7-B
5 r-2
6 1-B

6 7-B
7 5-B

B 1-4
B 3-4
I 1-4
9 3-4

10 1-4
l0 3-4

13 1-B

13 1-2
13 3-4

l4-! i 1r r-4 
i

j 40.0q

Roughing Rearner, Style 960-F

List of Standard Tapers and Taper Holes, page 234.
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Ground Flat Stoch
This stock is of service not only in tool work for making flat gauges,

test_tools, "jig work," etc., but in all work requiring steel"of a [efiiitr!
thickness.
- Stoc! is of first quality tool steel, annealed and ground to within a
Iimit of .001" of rhd giveir rhickness.

I hickness,
Inches Size, fnches Price, per

Pime
Thickness,

Inches Size, Inches Price, per
Piece

r-64

r-32

t-16

3-32

I-B

I xl8
1 1-2xIB
2 xl8
2l-2 xIB
3 xlB
3l-2xlB
4 xlB
1 xl8
I 1-2x18
2 xl8
21-2xlB
3 xl8
3l-2xlB
4 xIB
I xl8
11-2xlB
2 xl8
21-2x18
3 xl8
31-2xlB
4 x1B

I xl8
11-2x18
2 xl8
21-2xlB
3 xl8
31-2xlB
4 xIB
I xIB
11-2x18
2 xl8
21-2x18
3 xl8
31-2x18
4 xl8

$0.85
r.05
1.25
r.55
1.85
2.t5
2.50

.60

.80
1.00
1.25
r.50
r./:)
2.00

.50

.70

.90
1.10
1.35
1.60
l.B5

.70

.85
1.00
1.20
1.40
1.65
1.90

.lD

.90
r.05
r.30
1.50
L.75
2.00

,*{

,tr{

,-,,I
t

(

'I.4t

I xl8
I1-2x18
2 xl8
2l-2x18
3 xlB
31-2xlB
4 xl8
1 xl8
1 1-2x lB
2 xl8
21-2xlB
3 xl8
31-2x18
4 xl8
I xl8
11-2xlB
2 xl8
2l-2xlB
3 xl8
31-2xlB
4 xl8
1 xl8
l1-2x18
2 x18
2l-2xIB
3 xl8
31-2x18
4 xIB

$0.85
t.t0
1.40
1.60
1.80
2.00
2.30

.95
1.20
1.50
1.70
2.00
2.30
2.60

r.05
r35
1.60
r.90
2.20
2.60
3.00

1.15
1.45
I.BO
2.20
2.60
3.05
3.50

Other sizes furnished to order. Prices upon application.
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Taper Mandrels and Expansion Bushings

Muod.ot J-h9l.eLenstn-
Incncs

4 7-16
4 t-2
s 1-B

_ l\[andrels takc Bushings as foll,ows: No. 3, 2 sizes; Nos. 4, 5, 6, T anr] B,
3 sizcs: Nos. 9, 10. I l, 12 and 13, 6 sizes.

Expansion Bushings

Taper Mandrels

J)rice

ga,.zo
5.50
6.,to
7.30
8.60

7 3-16
7 3-4

9
9 5-B

Whole
Length,
Inches

Diam. at
Small End,

Tnehe*
.90

1.05
1.25
1.50
L.75

9
l0lt
12
t3

2 7-76

2 3-16
2 t-4
2 5-t6

2 7-16

2 9-t6
2 5-B
2 t7-16

2 t3-I6

2 t5-t6

3 t-16
3 r-B
3 3-16
3 l-4
3 5-16

.35
,45
.50
.60

$2.5s
2.70
3.00
3.30
3.60
4.15

i is-ro i

6 e-t6 
I

Diameter lLcnsth,
of }lushing, I Inches

I nches

For
Mandrel

No-

Outside
PricePrice

9-t6

l1-16
3-4
t3-16

t5-16

1-r6
1-B
3-r6
t-4
s-16

7-16
l-2
9-16

l1-16
3-4
l3-r6
7-B
t5-16

$r.o0
1.00
1.20
1.20
r.20
1.50
1.50
I.50
1.75

2.10
2.to
2.lo
2.55

3.r5
3.15
3.r5
3.1.5
3.r5
3.15
3.70

4
4
4
5
5
5
6
6
6
7
7
7

9
9
9
9
9
9

l0

5-B
3-4

1-B
l-4

7-2
5-B
3-4

1-B
7-4

l-2
5-B
5-B
3-4
3-4

I
I
I
2
2

3
3

4 t-B
4 1-B
4 t-4
4 1-4
4 3-B
4 3-B
4 7-2
4 7-2
4 5:B
4 5-B
4 3-4
4 3-4
4 7-n
4 7-B
5
5
5 t-B
5 l-B
5 r-4
5 l*,,

to
l0
l0
10
10
tl
11
1l
t1llll
12
l2
12
t2
12
t2
l3
l3
l3
l3
l3
13

$3.70
3.70
3.70
3.70
3.70
4.35
4.35
4.35
4.35
4.35
4.35
5.lo
5.10
5.ro
5.10
5.r0
5.lo
5.80
5.80
5.80
5.80
5.80

.1'::
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Lathe Mandrels

These Mandrels are of tool steel, hardencd and accurately ground.
They are tapered .0005'/ to one inch.

The Mandrels from 1-4" to 1" are .0005" bclow size at the small end,
and those from I 1-16" to 4", .00I" below size at the small end.

Total
Lensth,
Inches

Total
Length
lnches

-o--

3 3-4
4
4 t-4
4 r-2
5
5 1-4
5 r-2
5 3-4
6
6 t-4
6 L-2
6 3-4
7
7 I-4
7 t-2
7 3-4
B
B 1-4
B 1-2
B 3-4
9
9 t-4
9 t-2
9 3-4

10
l0 l-4

$0.75
.80
.90

1.00
1.10
1.20
1.30
1.40
1.50
r.60
1.70
1.85
2.00
2.15
2.30
2.45
2.60
2.80
3.00
3.25
3.50
3.75
4.00
4.25
4.50
4.75
5.00

3-16
t-4
5-r6

7-16
l-2
9-16
5-B
l1-r6
3-4
13-r6

15-16
1
I 1-16
I t-B
1 3-16
I 1-4
I 5-16
I 3-B
l7-16
I t-2
I 9-16
I 5-B
1 11-16
r 3-4
r 13-16

1 ?-B
I 15-16
2
2 t-t6
2 3-16
2 t-4
2 5-t6
1 J-O
2 7-16
2 r-2
2 9-L6
oEo

2 11-16

2 13-16

2 15-16
J
3 1-B
3 r-4

3 5-B
3 3-4
9no

4

10 1-2
10 3-4
11
tl 1-2
1l 1-2
T2
12
T2
T2
L2 t-2
L2 1-2
t2 I-2
T2 L-2
13
l3
13
13
13
13
T4
I4
l5
l5
t6
t6
t7
17

$5.50
6.00
6.50
7.00
7.50
8.00
8.50
9.00
9.50

10.00
r0.50
11.25
12.00
t2.75
13.50
]4.25
15.00
15.75
16.50
18.00
19.50
21.00
23.00
25.00
27.OO
29.00
31.00
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Vork Arbors
For Autornatic Gear Cutting Machines

Mark No. of Nlachine
where used

No- of
Taper of

Shank

Lcngth of
13ushing,
Inches

No. of
Iaper for
Rushine

Smallest
Possible

Bush.,In.
Prico

*I
J
K

*M
tN
to

P
*Q

tR
ts
T

t*u
tv
+w

3 and 13
3 and 13
3 and 13

3H, 4 and 13H
3H and 4
3H and 4

13H
5
b
J

13H
6
6
6

t0
12
t2
11
L4
I4
t4
12
16
t6
T4
l4
IB
1B

J

3 r-2

5
5
5
4 t-2
6
6
5
6

9

6
9

l1
7

l0
12
l0
l0
13
t4
T2
L2
T4
t8

3-4
1 1-4
I 3-4
I
II-2
2
T I-2
I r-2
2I-2
3 1-4
I
2I-4

4

$r6.00
25.50
25.50
20.00
28.00
28.00
26.50
25.50
45.00
45.00
30.00
50.00
55.00
60.00

Arbors milked * are for use in the Collets.
fThese arbors difrer from one shown irr cut in having a teat or straiglrt end extending

beyond nut and fitting inlo the bushing of out€r support furqished with the Nos. 3H,
4, 5, and 6 machines.

Expansion Bushings for Worh Arbors
For Autornatic Gear Cutting Machines

outsido - T *.t**n* tl-.**L tN".T* T u*d*t,h
il|ft ] where used lncires Holei Arbor vrrco

3-4
7-B

I
I 1-B
I 1-4
I 3-B
r 1-2
I 5-B

3 and 13
3 and 13
3 and 13
3 and 13
3 and 13
3 and 13
3 and 13
3 and 13

J
3

3 r-2
3 l-2

6
6
6
6
9
9
9
9

EandI
EandI
EandI
EandI
FandJ
FandJ
FandJ
FandJ

$2.00
2.00
2.00
2.00
2.55
3.00
3.00
J.JA

In ordering, state outside dian
Bushings muked * can be user
Bushings muked f ue furnisbr

Leter, and lr
I on Withd
)d with the
conlinmd. t

rtter of Arbor-
rawing Work Arbors furnished.
machine.
n neat page.
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Bxpansion Bushings for Worh Arbors
For Arrtornatic Gear Cutting Machines (Continued.)

Outeide
Diameter,

Inches

3 and 13
3 and 13
3 and 13

3H, 4 and l3H
3H, 4 and l3H
3H, 4 and 13H
3H, 4 and 13H
3H, 4 and I3H
3H, 4 and l3H
3H, 4 and 13H
3H, 4 and 13H
3H, 4 and 13H
3H, 4 and l3H
3H, 4 and 13H
3H, 4 and 13H
3H, 4 and t3H

5
5
5
5
5
5
5
5
)
5
5
5
6
6
6
6
6
6
6
6
6
6
6

1 3-4
2
2 r-4

1-B
1-4
J-O
t-2
5-B

I 3-4
2,
2 t-4
2I-2
2 3-4
3
I t-2
I 5-B
I 3-4
t
2 t-4

*2 I-2
*2 3-4

t*3*3 1-4
3 1-4

*3 1-2

2 L-4
2 t-2
2 3-4

*3 1-4

*3 3-4
t*4

4
4 r-2

Iu orderins. stale oul-side diameter and Ietter of Arbor.
Bushings muked * can be used on Withdrawing Work Arbors furnighed.
Bushings mul.ed i ue furnished with the machine.

r-2
L-2
L-2
r-2
r-2
r-2
L-2

L-2
t-2
r-2
r-2
r-2

t-2
t-2
t-2
r-2
t-2

1t
11
11
7
7
7
7

l0
10
10
t0
12
t2
t2
12
12
l0
l0
10
t0
10
I3
13
13
I3
I4
r3
t4
12
t2
72
14
14
t4
t4
I4
1B
IB
IB

J

J

3
J
3
5
5
5
5
5
5
5
5
5
4
4
4
4
4
6
6
6
6
6
6
6
6
6
6

7
7
7
9
9
9

No- Taper I Used with
Holes I Arbor

K
K
K
M
M
M
M

NandP
NandP
NandP
NandP
OandT
OandT
OandT
OandT
OandT

a
ao
o
o
R
R
R
R
S
R
S
U
U
U
v
v
V
V
v
w
w
w

$3.75
4.35
4.35
2.00
2.00
2.55
3.00
3.00
3.75
.t. 1J
4.35
4.35
4.35
5.25
6.15
6.90
3.00
3.75
3.75
4.35
4.35
5.25
6.15
6.90
6.90
6.90
7.20
7.20
4.35
5.25
6.15
?.30
6.15
7.15
8.25
8.50
8.90
9.90

10.90
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Plain
Furnished with jaws of

hardened steel unless other-
wise specified.

N- fwidth "f 
l*t f D"pth "fl-*.,-Inches i lnches

4L

Flanged Vises
Furnished with jaws of hard-

ened steel unless otherwise
specified.

Jaws Open,
lnches

5 I-B
6 I-B
7 t-B

Thesevises areprovided
withflanges for clamping
them to the table of Mill-

2-p
3-P
4-P

ing or Planing Machines.
Furnished with bolts, nuts, washers and clamp.

h of Jaws,
nchesI

r l-16
1 1-4
I 9-16
2

17
t.7
50
90

2
234
J J-O
4I-2

ShippingWeight,
f,bs-

2-F
3-F
4-F
5-F

5 r-B
6 1-B
7 T-B
B 5-B

I
I
2
2

9-L6

t-2

2
2 3-4

4 r-2
7

20
36
64

110
195

$25.00
28.00
43.00
63.00
89.00

Swivel Vises
Furnished with jaws of hardened

steel unless otherwise specified.
The vise is clamped to the base

by either one of the two clamp-
ing bolts. The vises are fur-
nished with tonzues as follows:nrshed \Yrth tongues as tbllows:
No. 2-S, 5-8"; Nos. 3-S and4-S,
reversible for 5-8" or 3-4" slots.

Depth of
Jaws,
Inches

J
4



BROWN & SHARPE MFG. CO.

Toolrnahers' I]niversal Yises
The lower part of the base is

provided with a reversible tongue
which can be used with either 5 -8"
or 3-4" slots. The upper part is a
hinged hnee, which swivels on the
lower partof the base. The

The upper part of the knee is
hinged in such a manner that it
can be set at any angle to 90' in acan be set al, any angle to 90o in a
r orl ical plane and clamped rigidlSvertical plane and clamped rigidly
in position by the nut on end of
bolt forming lbe binge. The bolt
forming the hinge is provided
with a hardened steel dial gradua

inge. The.lol-t |ryn ffi: is provided
el dial graduated to 90". The upper surface is
r setting the vise proper in a horizontal plane.

surface is grad-
uated to- degrees for setting the vise proper in a hor

lower -part of the knee is
graduated and can be set at
any angle in a horizontal plane.

The vise proper swivels on the upper part of the hinged knee. can be
set at any angle to the axis of the bolt forming the hinge and clamped in
position.

Th,e jarys are of tool steel, hardened and ground, unless otherwise
ecified. Each vise is furnished with a wrenc[.

Nerriy'eisht, i $'s*i,t:Loa' r,trs-
Jaws Open,

I nches

o5
135

Adjustable Swivel Vise
Adapted for use on Planing and Surface Grinding Machines

This Vise can be
set at any angle with
the T slots of the
table and is pivoted
so that it can be set
at any angle to 40
degrees either side
of the horizontal,

:-

-€ 

qt 
;;il,T';;.fi:ii::

nuts, washers and clamps arJiurnished. Height .rt?JEla'T"' 
lJolts'

The jaws are 5" wide, 1" deep, and will open 2 3-4".
S!ipp11s Weight: Net, about 30 lbs.; ready for shipment, about

40 lbs. Dimensions for shipment, 13" x12" x 6". Price;g38.00.

2 3-4
J J-O

Width of i Denth of
Jaws, I Jaws.

5 1-B
6 l-B

I 1-4
I 9-16
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Self-Oiling ffangers

These hangers are entirelv self-oiline, a larEe supplv of oil beine
carried in th-e reservoir and"fed to thE'bearirigs thiiru"gh a wick b!
cap_illary attraction. They can be furnished #ith or "without arm!
and with one end of the diip closed or both ends open.

Two-shipper rod stops arid one shipper dog areiurnished with each
palr o{ hangers with -arms. When hdngers"and friction pulleys are
ordered,togetlrer, a shipper fork is sent. The feet on all sizes of hangers
are 4 1-2" wide.

No. I
Takes Boxes l" x4" orIL-4" x4l-2"

Drop;
fnches

Distance from
Center of Shaft
to Shipper Rod

fnches

Extreme
Widrh

B,
Inches

DLstance
Between

Centers of
Bolt Holes
C. Inches

Diameter
of Holes,

fnches

Net
Weieht,

Llis-

Siucle
I{onier,

Priie

10
10
10
12
12
t2
12
t2
l6
t6
t6
L6
t7
IB

No arm
7 9-16
B 5-16

No arm
7 9-16
B 5-16
9 7-16

10 9-16
No arm
7 9-16
B 5-16
9 7-T6

No arm
No arm

16
16
t6
t6
I6
I6
t6
16
l6
l6
16
l6
16
16

12 l-B
12 l-B
12 1-B
t2 t-B
12 1-B
12 t-B
12 t-B
t2 1-B
12 1-B
12 1-B
12 1-B
12 1-B
12 l-B
12 t-B

3-4
3-4
3-4
3-4
3-4
3-4
3-4
3-4
3-,{
3-4
34
3-4
3-4
3-4

L2
T4
14
T2
14
14
15
t5
14
I6
20
29
I5
I5

r-2

r-2

L-2

{ir}. i 5
5.00
5.00
4.75
5.00
5.00
5.00
5.00
5.00
o.za
o.zJ
5.25
5.00
5.00
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Self-Oiling llangers
No.2

Takes- Boxes I l-2" x gllol | 5-8,, x6J-2,1

arm
12 9-16

L2 9-16 and 14 9-16

No.3
Takes Boxes I ll-16" x6l-2"r 1 15-16,, x7,, or 2 8-16,, x,I 1.-2,,

t6
16
T6
L6
t6
16
I6
I6
16

.^ -^ lg t3.1.6- _ .. 19 t5 I l_s ; 36 $1450l0 13-16 and 12 13-16 | t9 l5 I l-B I Ss l,t.so
12 t3-r6 I t9 t5 I t_B I .t3 15-oor213-l6andtr13-161 19 ]rs lrr_e 44 ] rs.oo

Distance
Iletween

ers of
Holes

Inches

Diameter
of Holes,
Inches

r r-B 57r1-B I 58

Sinsle
Hangers,

Price

T6
18 t-2
18 t-2
2t
2I
20

25
26

$7.00
7.25
7.25
7.25
7.25
7.25
7.50
7.50
7.50

Takes Boxes 2" xB"r 2 3-16" x9,, or 2 7-16,, xl1,t
IB I 1-B I s3 1-2
1B
IB

*Differs slightly from one shown in crt on oppcit" paga

Counter Shafts
Vith Friction Pulleyso lfangers and Boxes

Price.inclqdes.shaft one pair of Pad rype seu-oiling Friction pullevs.
one qair Self-Oiling Hang:ers, shipper ibd, forks, ,6p* ;;J ;;A.-io;
a shipper handle.

I rz r+ -l ?-B
12 1-B 7-B
12 1-B 7-B
12 I-B 7-B

I rz r-e I z-s12 r-B I 7-B
12 t-B 7-B
12 1-B L 7-8
12 r-B 7-B
12 1-B 7-A

*No. 5

Distance from
Center of Shaft
to Shipper Rod

Inches
No arm
9 7-t6
11 5-16

9 7-16 and Il 7-16
11 5-16 and 13 1-16

No arm
9 7-L6
11 r-16

11 1-16 and 13 l-16

12
12
T2
I2
T2
I6
16
t6
I6

of Shaft ^. 
--f 

-ar Be_ utaDe-ter oI Dtameler
r.u-1s".", ife,k I 

ol'rtseari"ne,

l1-2 
iI 1-2

I 1r-r6
Ll!-16

26

AJ
44
44

$35.00
41.00
45.00
49.00
65.00
75.00
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Self-Oiling Friction Pulleys
Pad Type

ffi"*ffi$
The pad type friction pulleys are simple in construction and noiseless

when iri use. Friction is applied when the thimble is prr,qlsfl between the
set screws in the end of the two operating levers, the levers spread and
brins the two friction pads in con[act with the inside rim of the pullev.
Eac[ pullev contains a center oil pocket which lubricates the bronze
bearin'g whdn the pulley is runningidle. All the parts are easily adjusted
to compensate for wear.

Each^ pair of pulleys has one thimble and two collars. Each single
pulley has one thimble and one collar.- W[en ordering two or more pulleys state if same are to be used singly
or rn parrs.

Net Weight,
Lbs.

hice,
Per Psir

$20.00
25.00
29.00
34.00
44.0O
54.00

I r-4
I 1-4
I r-2

I 1-2 or I 11-16
1 11-16
1 11-16

l6
24
36
44
62
79

$1r.00
13.50
15.50
18.00
23.00
28.00

B
10
T2
t4
l6
1B

2 L-4
3
3 r-2

4
4 t-2

The space recruired to operate Friction Pulleys and the maximum
speeds al which ihese pulleys can be run satisfactorily, are given in the
table below:

.375
325
275
250

10
12 3-B
t4
L4
t5
15 l-2

P.ulleys with special holes furnished whendesired. Prices on Application.

16 1-4
20

23 L-4
25
26

42 5-B
43 1-B

o
10
12
I4
I6
IB
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Self-Oiling Friction Pulleys
Cone T11re

are to be used singly or in pairsl

_.The 9one Type pulley is designed for high speed and bard service.'l'he pulley r.y.ns 9n r.he hrrb of the inner friction iurfaee and is provided
with a,sclf-oiling bronzelushing, that amply lubricates the bearing when
tbe pulley is running idle.

- \Yhen the-thimble- is pushed between the hardened rolls in the ends of
the levers, the levers spread and draw the friction surlace of the nrrilw
in contact with the friction cone. A thimble is furnished with each buiiei
grp.air,of null,eys. Whenordering two or rrrore pulleys state whethei they

Diameler, Bell, I Size of Hole.
lnches Inclres I Inches

B 2l-2 l]-4orll-2
10 3 t1-2orl11-16
12 31-2 I 1I-2,111-16orl 15-16
144 1 1I-16 or 1 15-16
16 4 l-2 I ll-16, I 1.5-16 or 2 3-1618 )6 2 3-16

. The space required to operate Friction Pulleys is given in the table
helow:

$r5.50
18.50
23.00
29.00
4.0.00
85.00

59
74
93

172

$29.00
35.00
44.OO
56.00
78.00

168.00

18 l-2
22
24 3-4

36 7-B

10 I r0 3-412 I 72 t-2
14 14 l-416 I L6 r-2

Pulleys with special holes furnished when desired. prices on Application.
__!t il.often desirable.for.a m,achine to hav,e three pulleys_operated by
o-ne shipper rod so as to give dillerent speeds in the same" di.i"tio". noi
this pupose we furnish pulleys (at the-reEular price) with snecial lonc
levers and lbimbles on sizes 12" and I4,, of the-pad Type aird on sizei
8", L0" , L2" , 14" and 16" of the Cone Type.
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lrnproved Worh Bench

These Work Benches are of substantial construction and are suitable
for iron arrd wood work. The leg or casting o consists of a rigid standard,
a bracket for the support of the shelf c, and its accompanying back. The
legs or standards are fastened to the floor by coach screws, shown at l,
and are supported at the back bythewallBB. They are rrsrrallv placed
about 4 feet apart and support the bench b, the shelf g, the franrework
n, and the shelf c, with its accompanying back. l'he framework n forms
a strong support upon which the drawers slide. The shelf c supported
bv the brackets is held in place by the cast-iron clip, shown at the front.
The shelf g affords a neat and substantial support for electric light or
gas brackets. The front of the leg or standard is provided with a hole
to receive the bolt for holding the vise and this construction brings the
vise directly over the leg or standard

We are prepared to furnish these bench leg castings complete, drilled
and ready for use. For the support of a bench at a corner the design of
the casting varies slightly from that shown above and the use of cast-
ings for this purpose should be specified. We can also furnish complete
sets of pattern castings for iron work of above described bench.

Drawings, showing instructions, sent with orders.
Bench Leg Castings. .Price, each 98.25
Corner Leg Castings. .. .. .. .Price, each 9.75
Pattern Castings. .. .Price, each 30.00
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knproved Bench Centers

Price, With fndicator, $f40.00. Without fndicator, $ff0.00.

These centers swing 8,, in diameter and ta,ke work 36,, in length.
The head and foot-stock spindles are of steel, ground and accurately

fitted. The foot-stock center is held firmly in contact with the work by a
sti{f spring and as the spindle is quickly operated by a lever, work 

"anieeasily placed in position and removed. provision is made for clamping
the foot-stock spindle when desired.

These bench centers are furnished with or without diar indicators. The
indicators are graduated to read in either English or Metric Measure.
The English Measure gauge reads in thousandths of an inch either side
of zero. The Metric Measure gauge reads in hundredths of a millimetre
either side of zero.

The movement of the dial spindle that bears upon the work is magni_
fied a number of times on the dial. The graduaiions are wide spaJed,
making it easy to estimate one-half and one-quarter thousandths- of an
inch. The face of the dial can be adjusted to ariow the setting of the zero
graduation to any required position.

The sleeve that holds the dial indicator arm can be clamped at any
height on the post or tur:ncd around to bring the arm on either side. The
arm turns in the sleeve and may be set at any angle relative to the base.
All parts are detachable.

A work support is furnished.
All the parts are movable on the bed and are clamped in position by

screws provided with fixed handles thus dispensing with wrenches.

_ 
Shipping Weight, Lbs. Net, about 150 lbs; weight for shipment,

about 215 lbs. Dimensions for shipment ,55,, x12,, xIi,. Space occupied
about 5 cubic feet.

397



398 BROWN & SHARPE MF'G. CO.

Cutter Clearance Gauge

ffiffi
Price, 950.00

This gauge is designed for the purpose of aiding the operator in grind-
ing the correct angle of clearance on milling cutters. It consists of a
hardened steel bar 6 l-2" long, to one end of which is attached a hard-
ened stud 7-Btl in diameter for holding the cutters. A set of five bushings
is provided for the stud so that cutters having holes 7-8", I",I7-4",
7l-2", L 3-4" and.2" may be tested. The bushing is held in place on the
stud by a spring stop.

The gauge is mounted on a slide which is easily moved along the bar.
ft is attached to the side of the slide by a pin which allows it to be

revolved, one end being used for cutters under 3" in diameter, the other
end for cutters 3" in diameter and over.

4 To test for correct clearance,
the cutter is placed on the stud
with proper bushing, and the
gauge pushed forward. The
cutter is then revolved suf[-
cientlv to bring the face of a

tooth in contact with the stop on the gauge which gives the correct
position for the cutter. The angle of clearance on the tooth should then
correspond to the angle of the gauge. Cutters of any width may be tested
with the gauge.

The gauge and bushings are packed in a finished wooden box, as
shown above.
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Cutter Testing Fixture

Price, 975.00 Without fndicator, g59.00

Gear and formed cutters are designed in such a manner that the faces
of the teeth must be ground radially and all teeth must be of even height
whenever they are sharpened. This fixture is designed especially forie-
tecting the slightest inaccuracies in grinding. All sizes of cutters up to
10" in diameter can be accommodated.

A cutter is tested by bringing the face of each tooth to bear upon a
hardened-steel plate whose top surface is radial with the stud upon ihich
the cutter is supported; all points of the cutting contour should simul_
taneously touch the surface of the testing plate. At the same time the
dial indicator shows whether the teeth are all of the same height.

The testing plate is reversible and is attached by a bolt and thumb nut
to a slide that moves in horizortal ways cut in the side of the fixture
body. By this arrangement the plate can be readily inserted to test a
tooth and withdrawn to permit the following tooth to be brought into
position. A taper gib on the slide provides means of taking up th" *cr"
and keeping the surface of the testing plate correctly lined.

The stud upon which the cutters are supported is made of hardened
steel, 5-B/'diameter. ft has a taper shank which fits into a taper steel
sleeve that is fastened securely in the fixture body.

The dial indicator reads to thousandths of an inch English Measure
or hundredths of a millimetre Metric Measure.

Equifrrent: Five bushings, hardened and ground, 7-8,,,I,,, | 14,,,
1 l-2'l and I 3-4'l diameter, and a collar for use when testing thin cutters.
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Standard Cast Iron Surface Plates

_ These plates are usually sold singly, not in pairs, as shown in cut.
Prices quoted are for single plate wi[h cover.

Size,
luches

Approximate
Weisht,

Lbs.

Price,
Including

Cover
Size,

Inches
Approrimate

Weisht,
Lbs.

Price,
Incl uding

'37-2x 4
31-2x12
4 x7
4 xlS
4 xl8*4 x40
4I-2 x 6
5 x16
6 x6
6 xI2
6 x26
6 x50*6 x72
6I-2xlB
7 x 71-2
7 x10
B x12
9 x9
9 x14

10 x15
l0 x30
l0r x 50*11 x 84
12 x12

2
t0
6

t7
1B
BO

5
1B

6
15
46

105
280

30
10
r5
19
16
29
39
B6

190
800
30

$U.UU
15.00
10.00
r8.00
20.00
37.50
10.00
20.00
12.00
20.00
33.00
65.00

108.00
26.50
15.00
20.00
23.00
18.50
24.50
30.00
63.50

r05.00
240.00

28.50

12x 18
I2x 24
L2x 36

*12 x 144
x12 x 65
14x 14
14x IB
\4x 2l
15x 30
16x 16
16x 48
lBx 18
18x 24
lBx 36
20x 30
24x 24
24x 36
24x 48
24x 60
30x 36
30x 60
36x 68

5B
92

158
2000

390
JZ
5B
lo

160
66

J):)
90

120
180
200
205
zoJ
485
696
JIJ
800

1355

$45.00
62.50
90.00

5r0.00
180.00
38.50
50.00
62.50
95.00
50.00

174.00
65.00
BB.OO

115.00
126.00
119.00
182.00
245.00
317.00
228.00
394.00
r.r:::t

*Mado to order only.
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Cast Iron Straight Edges

These Straight Edges are of a form best adapted to retain a straight
line-

The edge of each is scraped to form a true surface, and the straight
edges when thus made are indispensable in the proper scraping of the
ways of planer and lathe beds, etc.

Size,
Inches

Weight,
Lbs.

Price,
Including Cover

18x11-2
24x15-B
30x134
36x17-8
48x2
60x21-B
72x214
B,l x 2 5-16
96x23-B

120 x 2 3-4
*144 x 3
*lB0 x 3 1-2

5

10
15
t5
35
50
75

120
I45
300
420

$24.00
27.OO

30.00
34.00
40.00
52.00
64.00
78.00
94.00

120.00

*Made to order only. Prices upon application.

Cast Iron Paching Boxes
For Use in Case Hardening and Annealing

Furnaces
Prices upon Application.
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Nos. l, 2 and 3 Geared Purnps
FOR OIL OR WATER

These Pumps are principally used on machines where the cutting tools
operate in only one direction, as Milling Machines, Gear Cutting Ma_
chines, Chucking Machines, etc., but, by running the pumps independ-
ently, they can be used on machines that reverse. They are simple in
construction, the principal mechanism being a pair of gears which run
together in a tight case and will force oil or water to 20 feet in height.

To obtain the best results the pumps should be placed u, rr"u. u"
possible to the level of the liquid in the tank.

No. 1r",ln**]1613:l
Suction,
Inches

Discharge,
Inches

Weight,
Lbs.

Diam. of
Driving
Pulley,
Iqchee

Size of
Belt,

Inches

, I ;J00

'\soo
,l3ool\ soo

,1300"\ 500

4
o

I2
24
20
40

) t-u

) '-,
) r-n

1-4 or 3-B

3-B or 1-2

I-2 or 3-4

t4

24

4L-4

5

I

I

1.r-4

Price, No. l.
Price, No. 2.
Price, No. 3.

$r1.00
13.50
r6.00

Without Pulley
Without Pulley
\Yithout Pulley

$r0.00
12.25
14.50
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No. B OiI Purnp

Used in supplying oil to the cutting tools of metal-working machines,
as screw machines, Iathes, bolt cutters, etc. It changes automatically to
pump when nrnning in either direction. By placing the stops on the
eccentric ring to the right or left of the pins in the case, either side of
the pump may be used for the suction.

Price, $9.00. Without pulley, $7.75

Height
Forced, Feet

Driving Pulley, 3 l-2" diameter for l" belt.

Nos. 2l and 23 Bronze Circulating Purnps
These pumps differ from Nos. 1 and 3 only in being made entirely

ofbronze. The No.23 has 25 per cent nickel steel shafts. Bronze shafts
will be furnished if specified. Price on application.

PriceoNo. 21..........$20.00 WithoutPulley. .$19.00
Pricee No. 23. .. .. .. .. . 42.00 Without Pulley. . 40.50

Weight, Completc, 7 lbs.

100

300
500

T2
r6
20
20

Capacity,
Qts. pd Minute

I
L-2,

4

Dischargo,
Inche '

t-4
T-4
r-4
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Nos. TloLz and 13 Geared Purnps
FOR OIL OR WATER

RUN IN EITHER DIRECTION

For use on machines, where the ctrtting tools operate in more than
one direction, as on screw machines anrl machines that reverse. These
pumps are simple in construction, the principal mechanism being a pair
of gears which run together in a tight case and will force oil or water
to 20 feet in height.

No. Suction,
Inches

Dischuge,
Inches

11

12

l3

J-O

t-2

3-4

l-4 or 3-B

3-B or 1-2

I-2 or 3-4

Price, No. ll. .. .. .. .. .$f3.Zs
Price, No. 12.......... 17.75
Price, No. 13.......... 24,00

\Yithout Pulley. .. .. .. .$12.25
Without PuJley........ f6.S0
Without Pulley. .. .. ... Z2.SO
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Centrifugal

For use with water only. As the bearings do not come in contact with
the water, they are well adapted for use on grinding machines or where
the water conlains emery or grit.

The pump consists of a silmple fan which revolves in a horizontal
plane and is immersed in the water. By this method the pump is con-
stantly primed and there is no leak from loose packings.

The driving belt, \rhich makes a quarter turn around the idle pulleys,
furnished with the pump, can run over the counter-shaft or over pulleys
connected with some part of the machine.

The bracket, which supports the idle pulleys, is held by two bolts that
slide in slots, thus allowing the pulleys to be set in any desired position.

Dircharge,
Inche

Capacity, Quuts per Minute

7
t3
24

o
24
96

6
20

i6
53

Minimum speed at which No. 2 Pump should run to raise water 4 feet,
800 rpm.; No. 4, 500 rpm.

Driving pulley, No. 2 Pump, 2" diameter for 1" belt; No. 4 Pump,
2 3-4l/ diameter for 1 I-4" belt.

Tanks for Nos. 2 and 4 Purnps
Provided with a settling pan and plug to draw off the water.

For No. 2. Weight, 67 lbs. Cap. 6 gals. Price, $20.00.
For No. 4. Weight, 165 lbs. Cap. 21 gals. Price, 80.00.

40 $25.00

B5 I 55.00
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Valve

For Milling Machines
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Distributer

BROWN & SHARPE MF'G. CO.

Relief Valve

Purnp Accessories

Distributer
Swivel

Distributer
For Nos. I and 11 Pumps, Pipe Size l-2"... ....$3.50
For Nos. 2 and 12 Pumps, Pipe Size 34" .. . . .. . 4.50
ForNos.3and13Pumps,PipeSizeI".... .... 5.50

Distributer Bracket
For23-4" OverhangingArm... ........4-7t
For3l-2"OverhangingArm... ....... ........ 6.00
Fot4I-4" OverhangingArm... ........6.25
For4I-2" OverhangingArm... ........6.50
For43-4"OverhangingArm... ........ ?.00
For 5" Overhanging Arm. . .. .. . 7.50

Distributer Swivel
For Use with 1-2" Distributer. . . 2.75
For Use with 3-4// Distributer. . . 3.25
For Use with 1'l Distributer. . . . . 4.50

Yalve
For Use with l-2" Distributer, Pipe Size l-2't... ........ 6.50
ForUsewith 3-4" Distributer, Pipe Size 3-4"... ........ 7.50
For Use with 1" Distributer, Pipe Size L"... . . . , 9.00

Check Yalve
3-8" for Nos. I and 11 Pumps. . . 1.00
l-2" for Nos. 2 and 12 Pumps. . . 1.f0
3-4" for Nos. 3 and 13 Pumps. . . L.25

Relief Yalve
l-4"for Nos. l,BandllPumps.. ...... f.60
3-8" for Nos. I and 11 Pumps.
l-2" for Nos. 2, 3, 12 and 13 Pumps. .. . 2.50

Continued on ned page.

Distributer Bracket
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Purnp Accessories 1co,.t inuerl)

ffi. For )Iillingllachines,ffiw
Flexible Tube Swivel
for Base and Table* Strainer

Flexible Tube Swivel
Used with Nos. I and ll Geared Pumps, Pipe Size 3-4"...... .. .$4.00
Used with Nos.2 and 12 Geared Pumps, Pipe Size I"........ ' ' 6.00

*45o for Universal Millins Machines; 90o for Plain Milling Machines.
In ordering give style, siz6 and serial number of rnachine, also state
whether swivel is for base or table.

Strainer
For No. B Oil Pump, Pipe Size T-4" . . . . . $1.25
ForNos. I and II Gear6d Purnps, Pipe Size 3-8"... ... ' f.70
For Nos. 2 arld 12 Geared Punrbs, Pine Size I-2" . . . . . . ' . 2.00
For Nos.3 and 13 Geared Purn^ps, Pipe Size 3-4"... '... 2.50

Other parts except flexible tubes are ordinary gas pipe and fittings.

,,A. TLET.LETUBI
//-*s?,#R )F----------rll^ "l

---1lE---- ll IL-#;ffiffi 
IA.:H:-"llll 
L-__}

^.,"'"-**,",. llli I lh--dtt__w/
---.,---,. 

H 

-t 

Ir--lll ll [ /
iE unt

'ftIIBLE 
I!BE

Arrangement of Oil Piping for Milling Machines.
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BROWN & SHARPE MFG. CO.
trIain Office qnd W'orks

PROVTDB|{CE' R. r., u.s.a.

cnrc.c.co o'.rrcn .rNo r, "rr:.':::.n !.lliinu-uuo .lyashington BIvd.
Dnr:norr Orrrcp. .401 Lfc"G Bid;.Pnr,eonr,pnuOrr.rcc. .....ll0g-1105LibertvBlclE.
Irenrrono Onrrcn . ..4s F*.i St."E;
Los Ancor,ns Onr,rcp. . . . 6l? California nr"t glJg.

BROVN & SHARPE OF NEW YORK, Inc.
Nnw Yonr Onnrcn. . p0 Vesev Street
RocRrsron Olucr. AfS Co-r11".;" EiJs.
Synecuso Orr,rcn. . .. .41g U"l""rriW nf."T

Machine Tools 

-

^ ,May he purchased direct, through the above olfices, or through thefollowing agents:
-. IN TIIE UNITED STATES
Carey llaehinery & Supply Co.

^ - Bal_tinlore, M4 . .

Colcord-Wright Machinery & Supply Co.- - -
S,!. I:oSr_., Mo.... . . .. . . .. .. .tZZS-tZZg North BroadwayThe E. A. Kinsev Co.
Cincinnati,.O...,.. .331-335FourthStreet,West
Irrdianapolis, Ind. . .. . .235 South Me.iai""'Si.""i

I ne rllurray t O.
Dallas,Texas. .....XfurrayandWilliamsStrects

Northern llachinerv Co.
_ .Minneapolis, Mirin. .. .. .Sth Ave. South and Sixth StreetPerine -\lachinery Co., f nc.
_ Seattle,_W9"h.... .......209 First Avenue, South
Port land l\lachinerv Co.

P^ortland,^Ore... ..62FirstStreet
The Strong. Carlisle & Hamrnond Co.

{lleveland, 0_. . . . .826-B4L Frankfort Avenue, Northwest
D_etro.1t, l4i"l'. . . . rsoo rtidt;.;i, W;;;The T,extile Miu S^upply Co.
Cbarlotte, N. C.: :. : . . . . . . . . . . . Cor. Fourth and College Streets

The Walraven Co.
_ A_tlanta, 9a. . . . . .36-B8 West Alabama Street
Woodw-ard, Sight & Co.

New Orleans, La. . . . .. . . . Howard Avenue and Constance Street
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The Canadian Fairbanks-niT'litJl".u.
Montreal, Qo".... . .. .. . .84-98 S. Antoine Street

Toronto, ont.. . . . . . . .1',".^.".n.": . . . . . . 26-2|Front street, westCalgary Hamilton St. John, N. B. Vancouver Winnipeg
IN SOUTII AMERICA

Fenwick & Cia.. . . ....Rio de Janeiro, Brazil

Buck & Hickrnan, Ltd. 
rN EURoPE

England: London, Manchester, Birmingham freland: Dublin

Fenwick Frlres & co. 
scotland: Glasgow

Fra nce : Paris and Lvon. Switzerland : Zurich and La Chaux-de-Fonds.
Belgium: Litlge. Italy: Turin. Spain: Barcelona. Portugal: Lisbon

V. Liiwener
Denmark: Copenhagen. Norway: Christiania

Aktiebolaget V. Liiwener. .. .. ..Stockholm, Sweden
Yan Reitschoten & Houwens..... .....Rotterdam, I{olland

IN AUSTRALIA
Scmttons, Ltd.... .. .. .. .Sydney, New South Wales

IN TIIE PIIILIPPINE ISLANDS
Pacific Cornmercial Co.. . .. .Manila

IN NEW ZEALAND
John Charnbers & Son, Ltd.

Auckland, Christchurch, Dunedin and Wellington

rrorneco.,Ltd.... ..tIiT.iT. ......Tokyo
Srnall Tools
^ $qy be purchased most advantageously through Hardware and
Supplv Dealers in leadinE cities and towns in tbe Unit6d States: throush
Tool^Dcalors in -Europe."Domestic and lroreign Agent-s as listed abofe,
and lrom lhe following Small Tool Agents inCreat Britain:
*Buck & Hickrnan, Ltd.

London, England. ....2,4 & 6 WhitechapelRoad

England: Birmingham, M#Jlff3e Scotland: Glasgow
Ireland: Dublin

Charles Churchill & Co., Ltd.
London, England .9-15 Leonard Street, Finsbury

England: Manchester, B?#ff!fi'.-, Newcasrle, Coventry
Scotland: Glasgow

C. W. Burton-Griffiths & Co.
London, England. . .64-70 Vauxhall Bridge Road

*Also Machinery Agents.
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Acme Standard Screw
ThreadTool Gauges. 182

AdjustableGuides....... 3Bl
Adjustable Hollow Mills.344, 345
Adjrrstable Knurl Holders 375
Ad.juslable Square...... . 121
Adjustable Swivel Vise. . . 391
Angular Cutters. .... . . . .274, 275
AngularCutting-OffTools 369
Arbors for Shell End l\lills 336
Arbors for Face Milling

Cutters. 337
Arbors, Work, for Gear

CuttingMachines... 3BB
AutomaticCenter Punches 1 99, 200

B
BackRests. .....379,380
Balance Turning Tools. . . 359
Ball Anvil Attachment. . 56
Bar Micrometer Calipers. 6I
Beam Trammels, Im-

proved . 2I7
Bench Centers. lmproved 397
BenchLeg Castings..... 396
BenchMicrorneterCaliper 60
Bevel, Combination. .... . 109
Bevels, fmpr,rved....... 108
Bevels. {Jnirelsal l0B
Bevel Gear Cutters. ....297-302
Bevel Gears, Ordering. ...323,329
Bevel Protractors. . .. . . . 102-107
Beveled Steel Straight

Edges.. ....113,116
Blades for Cutting-Off

Tool Posts. 368
Box Tools. . .. .. .355-358
B & S Tapers....... ....234, 236
B&S Calipers and

Dividers. . . .206,207
B & S Thread and Key-

wayCalipers....... 208
Bushings and Bushing

Blanks. 365
Button Rules,, 87, BB

Caliper Gauge. 167
Caliper and Wire Gauge. 16;
Caliper Rules. . B5-BB
Caliper Squares. .122, I23
Calipers and Dividers . . .204-216
Caliper, Depth of Gear

ToothVernier....,. 128
Caliper Gauge, Rolling

Mill ... .. .. .. .. ... 166
Caliper Gauges,Standard 160, 163
Calipers,Micrometer.... 5-73
Calipers, Vernier. .. .. .. .124 I27
Canr Rlanks. 382
CamTemplates......... 383
Cases for Micrometers. . . 55
Center Gauge Attachment I52
CenterGauges.......... 152
Center Punches.... .. . . . l9B-200
CenteringandFacingTools 372
CentrifugalWaterPumps 405
Chucks, Spring, for Mill-

ingMachines....... 340
Circular Cutting-OIf and

Forming Tool Blanks
Circular Pointing Tool

Blanks..
Clamp Ring.
Clamp, Toolmakers' Vise.
Clamps, Improved Tool-

makers'. I97
Clamps,KeySeat....... 84
Clearance on Cutters.... . 241
Clippers. Hair. .. .......224., 225
Coarse-Tooth Milling Cut-

ters.... .......252, 253, 256
Coarse-Tooth Spiral. End

Mills.. 268
Coarse-Tooth Spiral Shell

End MiIIs. 274
Collet Blanks. 341
Collets. . 338, 339
Collets,Spring. .346-353
CombinationBevels..... 109
Combination Caliper and

Divider. 215

367

374
6,7
196
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Combination Cutting-O{f Cutters-: Q"N')

and Knurling"Tool StandardTSlot.'.... 272
posrs.......:...... 369 Qtocking. .....308,309

Combination S"t"... ....Bg.gl-97 - WoodrultKey Seat... 271
parls for. 102 Cul.ting Off-Tool Post. . 868

Combination Squares. . . . 89-93 CylindricalGauges,Inter-- 
- - - -^partsfor....:........ I02 nal andExternal....156-158

Convex and Concave Cut- D
lers.. . .

Counter Shafts. ^':: Denth Gauses ...I3S-l4l
Corner-Rounding Cut- 

6vo oei'1n of - Gear Tooth
ters. .. . 283 Gauges. .. 186

c"tt"r Lro.............tso-55i Depqh". of Gear Tooth
c;it"; aL;;";;; C;"s;. . 

""- 5es ^^*#i"lg-Icr" 
" " " ' 62

crii".r"'ii.gFi.t".8..'. Brg D"o',1^--"1-cear Toolb
cuuers:.. ..:. . .%s-\is oar[Tl*?1.!lltil]::::. l3?Advantages of Coarse-

^[nil 
yll:::ll : "-' ;+g :[d;!]i&if 'f'li :: : :139' 133

Clearance on.. .. . .-'"' ,ii Diametral Pitch, Formu-
c;;;;;;;d c;;;;i-;. '. ;;; ras rbr' ' ' ' ' '324-326
c;;;;-R,;;";G-.... :2: DieHolders'.'"'" 361' 362,364
Double Angte.. .. .. . . ;1i Ri:^Y^ks:iruare-.-.... '. ' 

120

e""e ff,firlirig.'.'.'.. .'. . .2-,8-i6i Direc-t^.Readils Mi".o- 
^ - --

t";qq.,"g sp"il;i . .r4i-r45 Di"it:::.. 3tT:gt:,,aO; ,l:,,r12For l'luting Reamers. .

For Grooving Taps and 
aLo Double Angle.Cutlers" ' ' 275

Reamers.l....:.... .276, 277 "*tglT::.l..llllii".rro, r'For Making Twist
;;'.##:rd t':lzzs_zer lli$ttiF*_n*-"jl:.".' lra

Gears.. . . . .296. 2g7 Drill Holder Bushings and
F.;Spi;.iMiil*:..".'.-'"' ;'i lrlanks """""" 36s

Formed Milling.. .. .. . ;:4+ Drill Holders' 365

Gear... .. .. . . .290-309 E
Instructions for Order- End Graduations...... . . 75

irg....
Involute Gear........290-303 End Mills ...:.26+-270, 273, 274
Lubricant for.. .. , .... 239 Expansion Bushings.386,3BB,389
MetricInvolute.......304-30T .ExtraCapacityCollets... 353
Milling. ......248-251 ExtraSizeFeedTubesand
Screw SlottinC. . . .. . ..286,287 Fingers. 354
Setting Gear... ... ... 291 ExternalandlnternalCali-
Sharpenrng 291 per Gauges. .160-163
Side Milling. ..254-257 External and fnternal
Special... .... . ......244-247 Cylindrical Gauges.l56-l58
Sprocket Wheel.. . . . . .288,289 External and Internal
Standard Keywaysfor. 2Bl Taper Gauges....... 159
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F Page Gauges (Conl.) paee
Face Milling Cut ters. . . . .2-18-263 De.-pLh'of Gbar Tooth. . 186Arborsfoi. BBz Di;i....-.............. IB7Plates,SleevesandBolts Drill .. . .. . . . .l?8, lB0

for. .. . 26L English Std. Wire. .. . ' 
169I]acinATools. 372 Height .... ...132, 133FeedTubes. 354 Job6ers'Drill ........ 'iSO

FeedingFingers.........346-353 Limit.. 164
Feeds and Speeds of Cut- Paper. . 57ters,... .....2\I-243 Planer&Shaper...... ILa
Iirm-Joint Calipers. .....2II-2I4 Rolling Mill. . . . . ..59,166, f6B
Firm-Joint Hermaphro- Screw?itch . .'. l4S-l4B

dile Calipers. .... .. 2I4 Standard Caliper. ....160-163
Fixed Guides. . . .380,381 Std. ScrewThiead Tool lB4
Flanged Vises... 390 Steel Music Wire. . . . . IZI.t'latStock,Ground...... 385 Taper Parallel........ f6S
Flexible Steel Rules. . . . . . 78 Taier, External andFloatingHolders........360,361 lhternal. lS9
-8'loatingHolderExtension 361 Thickness ....149-lS1,tt'lyCutterArbors....... 333 Thread Too1.......... 180
Formed Milling Cutters. . 247 U. S. Standard.... .. . iZt
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FormingToolBlanks. ...366,367 . WheelDefect.etc.....'IB6
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Dimensions of Gears: Wire . . . .l-67 ,169, L7l, 176, L7g
By Diametral Pitch. . . .324-326 Worm Thread Tool. . .'. ' 

f 84
For a Single Gear. .. . 325 Gear Cutters. . . .290-809
Fora Pair of Gears... 326 Nurrbersof.......... gl8
EV M_e.tric Pit"h_. . . . . . , 304 Gear Teeth, Comparat ive
For Mitre and Bevel Sizes of .Gears.. 302 GearToothVernier......l2B;lgl
For d-etermining ttre Geared Pumps. . .402'-404

number ofcutter for Gears, Bevel-. ...323, 829Bevel Gear and GearsforN{otorVehicles. J27Pinion. 302 Gears, Sizing and Cut-
Friction Pulleys, Self-OiI-^^_ ^ _ ^ ting.of......... ....316-J22ing.... .....394,395 Graduations. 75

Graduated Steel Squares. ll8G Ground FlatStock...... . BBs
Gas Heater. 2I9 GroundFormGearCutters 246
Gauges: Ground }Iobs... Bl1

Arnerican Std. Wire. . . T69 Guides, Fixed and Ad-
Caliper and Wire.. . . . . 167 justable. gSl
Center. 152
Cutter Clearance...... 398 H
Cylindrical External Hair Clippers . . .227,225

andInternal........156-158 Handle -for Inside Mi-
Depth. .135-141 crometer. 7L
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lBB-193

J
Jarno Tapers. 237
Jowelers' Saws... 287
Jobbers'Drill Gauge... . . 180

K
Key Seat Clamps. B4
KeySeatCullers,\\-oodru[ 27I
Key Seat Rules.. 84
Keyway Spring Calipers.. 208
Keyways, Standard, for

Cutters.. .. .. ;. .. . . 2Bl
Knee Tools. 372
Knurl Holders .. .375,376

Pago
KnrrrlingSwinsTools.... 377
Knurls for Scre Machine

Tools.. 377

L
LatheMandrels......... 3Bz
LatheTestIndicator..... 192
LeverTemplates........ 383
Limit Gauges 164
LubricantforCutters.... 239

M
Nfandrels, Lathe.. .. .. . . 387
Mandrcls,Tuper........ 386
1\leasuringRods,End ... ]58
MercuryPlumbBobs.... 203
Metal Slit ting Saws. . . . . .281, 2Bs
Metric Equivalents of

PartsofanInch..... 229
Metric Involute Cutters. .305*307
Micromeler Calipers: 5-73

Bar.. . .

Bench. . 60
Cases for. 55
Depth of Gear Tooth . . 62
DireclRcadinC...... . 26,27
ForTubins........... 56
Handle............... 7IHeavy. 42,43
Tnside.. 63-71
Paper Gauge. 57
RatchetStopfor...... 6,7
Rex... . .. .. .18,39-41
RollingMillGauge.... 59
ScrewTbread......... 5l

Table for Use with . . 52-54
Sets of. .41-50, 70, 7L
Sheet Metal. 59
Soft Leather Cases for . 55
Tubular Inside........ 68,69

MicrometerDept h Cauges 136, I 37
Micromeler lloads....... 72,73
Milling Cutters. .239-309
Mills, trnd. .. . ..261-2;0,27J,274
Mills,Hollow. ...343-345
Mitre Gears, Cuttcrs for. .297-302
Morse Tapers 238
MusicWire Gauge.... .. . l7L

117

114

261

262
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Nail Sets. 198 Recessing Swing Tools. . . 379
Narrow Edge Straight Reels, Roving or Yarn. . . .220,221

Bdge Set.
Narrow:Fi.--JointCali- RexMicromelerCalipcrsl8,3g-.11

per. . . . 214 Rex Spring Calipers and
Narrbw Tempered l{ook Dividers . . .209,210

Ru|es.............. B0 Rolling-MillCalipcrCauge 166
Narrow Tempcrcd Steel Rolling-Nlill Carrges. .. . . 168

Rules.............. 77 RovingorYarnScales.. .. 222

O Roving Reels.. 22I

oilPumps.,....,,. ......402, 404 o"Ji:-i""o,w;thslide.... 
B5

Outsirle and Inside Cali-^_^ ^-- Button BT, BB
pers... ....205,207,210-215 Caliper.

p Flexible Stecl.... .. ... ?B

PackingBoxes,CastIron., 401 HBi\;;;.....'..'...:. : 3lPaper C.auge Micrometer Shrink. gz

iliit'ii'.{iilr"n,il.ri:::: iii [i$;'$i$r*ij";:: 
-*ii

Plain Vises. Jyu

iil#gl,ttn.tllg::: Lt! fi'"firy"tf"i":l :::: ' ''3i
PocketButtonRule...... 87,BB 

SPocket Screw and Wire- -- G;g;.. ...':-.....--. t76 flu-pl"Ys.ielingscales. . ??3,p""l"iSii,r"cuiip"r n,rt"* B6:Bs Sawsfor Slirting Copper. . ?91
Pointing Tool I loltlers. . .. 374 Saws, Jewelers 287
P;i;iilE i;;l'. . .. .-...'.rzr,5z* Saws, Mer'al Slitting " "2Bl' 285
F;i.;ipt% ;f i[; Mi";;-- -' -- - scale-s for Draughtsmen,

","""*n.:itin,i 
tll;r ttlS 

s""r"lTSJl,"nT )v"d4;d . iLi'
ptoio"io.io.aught.me.,;sll0,ii1 Scrcw .Adiu;ling Firm-

BrrT::ll;;; .. .. -.nu-tgz q"..*';l&ffil8"i'"u; : ?+2,

lutteys, $H-Oiiirrg F.i; Screw Arborl . . ?34' .335
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